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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuurumanel (Moxyisi) «Data Engineering (Mmxenepusi JaHHBIX)»
COCTaBJIEHA B COOTBETCTBHHM C (hefiepallbHbIM roCy1apCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
BeIcIIero oOpa3oBaHusi — wmaructparypa mno cnenuaibHoctn 02.04.01 Marematnka u
KOMIbIOTepHbIE ~ Hayku, npodwis  Backend-pa3paGoTka,  yTBEpKACHHBIH  HPUKAa30M
MunucTepcTBa HayKH U BbIciero oopasoanus Poccuiickoit deneparmu Ne 810 ot 23.08.2017
roja.

Nzyuenne mucumrumnbel (Mmoaynsi) «Data  Engineering (MmxeHepusi JTaHHBIX)»
CIOCOOCTBYET CO3JIaHUIO0 HAIC)KHON HH(PpacTpyKTYyphI 11 3)PEKTUBHOTO aHAIM3a U 00pabOoTKH
JAHHBIX, YTO SBJSIETCS KIIOYEBBIM JJIsi TPUHATHS OOOCHOBAHHBIX pEUICHHH B 00JacTh
IPOAYKTOBOM aHanuTUKU. OCBOEHHE 3THUX TEXHOJOIMH IO3BOJSET YIYULIMTh YIpaBIeHUE
JAHHBIMH U YBEJIMYHUTDH IPOU3BOAUTEIEHOCTh AHATUTUYECKHUX ITPOLIECCOB.

MecTto tucUIIMHBI (MOAYJISA) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Hacrosmas nucuuniania (MOayJib) BKJIOYEHA B y4€OHBIH I1aH 10 MPOorpaMMe MOArOTOBKH
maructpaTypsl no HampasieHuto 02.04.01 MaremaTtnka W KOMIIBIOTEPHBIC HAyKH, TPOQHIb
Backend-pa3paboTrka BXOAMT B BapuaTHBHYIO 4YacTh bioka 1, ¢opMupyemyr ydacTHUKaMU
00pa3oBaTeNbHbIX OTHOIIECHUH.

Jucuumimza (Moaynb) u3ydaercs Ha 2 Kypce B 3 win 4 cemecTpax Ha BbIOOP.

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 3HAaHU OCHOBHBIX KOMIIOHEHTOB U METOJIOB 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 MPOESKTUBPOBATH CXEMY XPaHEHUS JaHHBIX B 0a3axX JaHHBIX U
KOPIOPATUBHBIX XPAHUJIUINAX TaHHBIX:

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

— (opMupoBaHue yMeHUs MPUMEHSTH Oa30Bble MPUHIUIIBI IPOBEPKU KAUeCTBA JaHHBIX;

— (opMupoBanre yMeHHS 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
MIPOBEJCHNH YUeOHBIX 3aHATHI B (hopMe KOHTAKTHOU pabOThI 00YYAIOIIUXCS C IEAArOTHYECKUMU

paboTHUKaMU YHHBEpCUTETA U B (DOPME CaMOCTOSATETHHON PAOOTHI 00 yJAIOIUXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuauxarop
KOMIeTeHIH U

Ilepeyenpb MIAHMPYEMBIX
pe3yJIbTATOB 00y4eHHS 110
JUcHMIIMHE (MOTYJIIO)

VK-6.

CriocobeH onpenensirs u
PEaTM30BLIBATE IIPHOPUTETHI
COOCTBEHHOM IEATENBHOCTH U
CIIOCOOBI e
COBEPIIEHCTBOBAHUS Ha OCHOBE
CaMOOILIEHKH

VK-6.1.

3HaeT OCHOBHBIE METOJIBI
CaMOOIICHKH M aHaJIn3a CBOCH
JIeSITeJIbHOCTH, a TAKIKE
MPUHIUIIBI YIPABICHUS
BpEMCEHEM U IIeJIeTIOIaraHus

VK-6.2

YMeeT cTaBUTh peaarcTUUHbIE U
JIOCTHKUMBIE 1IETTH, OIPEACIATh
[IPUOPUTETHI B CBOEH
JESITETbHOCTH, a TAKXKE
pa3pabaTeIBaTh U BHEAPSTDH
TUTaHbI 110 COBEPILIEHCTBOBAHUIO
CBOMX HaBBIKOB M KOMIIETCHLIUI
Ha OCHOBE IOJTYYEHHOU
CaMOOLIEHKHI

VK-6.3

NmeeT npakTHUECKUNA ONBIT
MIPUMEHEHUS METO/IOB
CaMOOILICHKHU B CBOEH
poheCCHOHATBHOMN
JIESATENIbHOCTH, BKIIFOYAst yIacTHE
B TPEHUHTaX, CEMUHApax U
MIPOEKTaX, HAIIPaBJICHHBIX HA
pa3BUTHE JIMUYHON

3¢ (heKTUBHOCTH U
podhecCHOHANTBEHOTO POCTa

OIIK-2.

CnocobeH co3maBath U
UCCIEN0BATh HOBBIE
MaTeMaTUYECKUE MOJEIIU B
€CTCCTBCHHBIX HayKaX,
COBepIHeHCTBOBaTB nu
pa3pabaTbiBaTh KOHIICTIIIHH,
TeOpI/II/I 1 MECTOAbI

OIIK-2.1.

3HaeT OCHOBHbIE
MaTeMaTHYeCKUe MOJEIH U
METO/IbI, UCTIONb3YEeMbIE B
€CTECTBEHHBIX HayKax, BKIIOYast
CTaTUCTHYECKOE MOJICIIUPOBAHHE,
nmuddepeHnranbHble YpaBHEHUS
W YUCIICHHBIE METO/IBL, a TAKXKE
COBpPEMEHHBIE MOJXOBI K
UCCJICJIOBAHUIO U aHAITU3Y
JTAHHBIX

OIIK-2.2

YmMmeeT pa3pabaThiBaTh U
aalTupoBaTb MaTEMAaTUYCCKUEC
MOJIEIH [Tl PEIICHUS
KOHKPETHBIX MTPOo0IIeM B
C€CTCCTBCHHBIX HAayKax,
MIPOBOJIUTH UX aHAIIU3 U
BEPU(PHUKAIUIO, & TAKKE
HHTEPIIPETUPOBATE ITOJIyYEHHBIE
PE3YIbTATBI B KOHTCKCTE
HAyYHBIX HCCIICIOBAHUM

OIIK-2.3

Nmeet mpakTryecKuid OMbIT
CO3JaHMs U HCCIIEA0BaHUS
MaTeMaTUIEeCKHUX MOJCICH B
paMKax Hay4YHbIX MPOEKTOB WJIU
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WCCJICIOBAHUH, BKITFOYAsl yYaCTHE
B ITyOJIUKAITUAX, KOH(PEPEHITHIX
WM KOJUTA00PAIUsX, I/ie ObLIH
pa3paboTaHbl U anmpOOUPOBAHBI
HOBBIC KOHIICTIIIH U METOJIbI

I1K-3.

CrnocobeH permaTh 3a1a9u
npoheCcCUOHANTBHOMN
JeSITeTbHOCTH, (DOPMYITHPOBATH
pe3yIbTaT, YBUICTh CIICACTBUS
MOJTYYEeHHOTO pe3yNbTara

IK-3.1.

3HaeT OCHOBHBIC TPHHITUITBI 1
METOJBI peIICHHS 33124
npohecCUOHATBHOMN
JIESITETIbHOCTH, & TAKIKE CITOCOOBI
(hopMyTUpOBaHUS U
MPEeCTaBICHUS PE3yIbTATOB,
BKITIOYAsl aHAJIM3 MTOCTICICTBHN 1
WX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT npUMeHSTh
MaTeMaTHYEeCKHe U
KOMIIbIOTEPHBIE METOJIBI AJIS
pelIeHns: KOHKPETHBIX 3aa4,
(hopMyITUpOBaThH YETKHE U
000CHOBaHHBIE PE3YJIbTATHL, a
TaK)Ke aHAJIN3UPOBATh UX
MOCJIEACTBUS s JaILHEHIITNX
JICUCTBUN U pelieHui

[IK-3.3.

NMeet nmpakTUyYeCKUd OMBIT B
pelIeHnr IpoQeCcCHOHATBHBIX
3a/a4, BKIFOYas y9acTHE B
MPOEKTaxX, T1ie ObLTH TOTYICHBI
pe3yJIbTaTel U
IMpOoaHAIIM3UPOBAHBI UX
CJIEICTBHS, YTO CIIOCOOCTBOBAJIO
IIPUHATHUIO OGOCHOBaHHLIX
pelIeHnt

[1K-4.

CriocobeH my0iayHO
HPE/ICTABIATH COOCTBEHHBIE H
W3BECTHbIC HAYYHbIC
pe3yabTaThl

[1K-4.1.

3HaeT OCHOBHbIE MTPUHLMIIBI
3¢ (HeKTUBHOTO IMyOINIHOTO
BBICTYIUICHUS, METOBI
BU3YyaJM3aIlUU TaHHBIX U
OCHOBHBIE TPEOOBAHUS K
HAYYHBIM TIPE3CHTAIIUSM,
BKITIOYasi CTPYKTYpY H
COZIepKaHue

[1K-4.2.

YMeeT 4eTKOo U JTOTHYHO
($hopMyJIUPOBATh CBOU HAYUYHbBIS
Pe3yIIbTATHI, AaNTHPYS UX JJIS
Pa3IHYHbIX ayTUTOPHIA, & TAKXKE
MCIIONIb30BaTh BU3YaIbHBIE
Cpe/ICTBA JUTS YITyUIlIeHHs
BOCTIPHUATHS HHGOPMALIUU

[1K-4.3.

NmeeT npakTU4ecKuil ONBIT
y4acTusl B HAY9IHBIX
KOH(EpEeHIIUIX, CEMUHAPaX HITH
JIPYTUX MEPONPUATHSIX, T
YCHEIHO MPEICTaBIsUT CBOU U
M3BECTHBIE HAyYHBIE PE3YIIbTATHI,
NoJy4ast 0OpaTHYIO CBSI3b U
B3aMMOJCHCTBYs C ayIMTOpUEN
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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
CHCTEMBI BBIYMCIICHUS 3aJlaHusl
4 [IpoexTupoBanue 6a3 4 4 14 Jomamraue
JTAHHBIX 3aJaHus
5 Aptomatuzanus ELT- 2 2 14 JloMarrHaue
MTPOIIECCOB 3aJlaHusl
6 KauecTBO maHHBIX 2 2 12 JoMaraue
3aJ]aHue
3auem c ouenkoi 4 3ammTa nmpoexTa
Hmoczo: 14 14 4 82
Ob6vem oucyunaunovt (Mooyns) 114
(¢ ak. u.)
O6vem Oucyuniunvt (MOOyan) 3
(6 3au. eo.)
4. CopepxaHue TMCUUILTHHBI (MO1YJIs)
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 Pacnipenenéunsie xpanmuiia HDFS. Konnenuu Hive 1 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- Aptromarmzanms ELT-mpoueccoB B Airflow. ABromarmzamms ELT-
IIPOLIECCOB npouecco Ha Pyspark. Ontumuszanust Beruucnennii Pyspark

6 KavecTBo nanHbIX OcCHOBHBIE KOHIICTIIIMH TPOBEPKH KauecTBa JAaHHBIX. ABTOMAaTH3AIINS

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  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcaM U3 JII000H TOYKH, Tie eCTh MOJKII0UeHHe K cetu VHTepHer,
KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U 3a €T0 IPEICIIaMH.

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-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM IPaBUIaM MU HOPMaM M 0OecrieunBaroleil mpoBeieHue BeexX
BUJIOB JIUCUMIUIMHAPHOW W MEXIUCUUIUIMHAPHON TIOATOTOBKH, MPAKTHYECKOW U Hay4dHO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NpeayCMOTPEHHBIX YU€OHBIM IIJIaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayAUTOPUH JIIsl IPOBEACHUSI 3aHATUI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTALIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENbHOM pabOoThl U MOMEIIEHUS I XpaHEHUs ¥ PO(PUIAKTHYECKOTO
obcimykuBaHusl yaeOHOTO 000pynoBaHus. [TomMereHns: yKOMIUIEKTOBaHbI CIICMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs TPEACTaBICHUS y4eOHOH
uH(popMalu 60JbIION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) oOecTieunBaeTcsl B y4eOHBIX ayIUTOPHSX, OCHAIICHHBIX:

—CTOJIaMH U CTYJIbSIMH;

— KOMIIBFOTEPHOM TEXHUKOW;

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

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00yUarOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONb30BaHMsS MHBAJIMIAMH M JIMLAMU C OTPaHMYEHHBIMH BO3MOXHOCTSMH 3J0POBBS,
OCHAIIIEHBl KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTu «MHTepHeT» M
o0ecriedeHreM JocTyna K B DJJEKTPOHHYIO HH(DOpPMalMOHHO-00pa30BaTENbHYIO Cpeay
YHuBepcurera.
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https://urait.ru/bcode/567821
https://urait.ru/bcode/581329
https://urait.ru/bcode/580669

OO0yyarmumMcsl TPeaoCTaBIseTCs JOCTyn (B TOM 4YHCHIE YAQJICHHBIH) 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

00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
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 nporecce nzyuenus aucuurinasl (Moayins) «Data Engineering (MHxeHepus JaHHBIX)» B
pamMKax TEKYIIEero KOHTPOJIS YCIEBAEMOCTH HCIIONB3YIOTCS TaKWe BHIBI yU4eOHOW pabOThI, Kak
JICKIIMH, CEMHHAPBI, JIOMAITHUE 33J]aHHs, TIPOCKT, a TAK)KE PA3JIMYHBIC 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 BBINIOJHEHUs. PekomMeHayeTcs pa3douBaTh 3afaHus 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 BOIMPOCHL. 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.

Ilpoexm — wuccrienoBarenbckas pabora MO JTUCHUILUIMHE (MOXYNI0) M Ipe3eHTalus
pE3yJIBTaTOB.
Jlnsg ycnemHol NOArOTOBKM K MPOEKTY: YETKO ONpPENeNIUTe LEeAH M 33Jayd MpOeKTa,

DNEeKTPOHHBIA JOKYMEHT



pacrpenenuTe posd U OOA3aHHOCTH MEXJY YYaCTHUKAaMH, a TakXe YCTAHOBUTE CPOKH
BBITTOJIHEHUS KX /101 4acTH paboThl. PeryssipHo mpoBoauTe BCTpeun It 00CYXKIEHUS Iporpecca
Y PELICHMS BO3HUKAIOIIMX BOIIPOCOB.

Camocmosmenvnaa paboma — paboTa CTyICHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTICIIbHBIX TEM M BOIPOCOB YUEOHOM 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 OlleHMBAHUA Pe3yJIbTATOB 00y4YeHUsl 0 JUCHHMILUIUHE (MOIYJII0)

Kpurepun nosryyeHusi ypoBHS M OLleHHBAHUS C()OPMUPOBAHHOCTH KOMIETEHIHI M0
aucuuninHae (moayJo) «Data Engineering (Mn:keHepus JaHHBIX)»

OrneHuBaHUE YPOBHS Y4YEOHBIX JTOCTHIKCHHH OOYYalOMUXCS MO JUCHUIUIHHE (MOIYIIIO)
OCYILECTBIISICTCS B BUJIC TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEIKYTOUHOM aTTECTAIIHH.

I[IpomexyTouHasi aTTecTallUsl 10 JUCHUIUIMHE (MOIYJIO) OCYIIECTBISIETCS B Qopme
3auema ¢ OYEHKOW, TIPU STOM TPOBOJUTCSA OICHKA KOMIICTCHIIMH, C(HOPMHPOBAHHBIX IIO
IUACIUATUIHHE.

JInsi OLIEHMBAHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M TMPOMEKYTOYHOM aTTeCcTaIliu
UCITIONB3YETCs JeCATHOA/UIbHAS IIIKaja OIICHUBAHUS, KOTOpas COOTHOCHUTCS C TPaJUIIMOHHOM
MATHOALIHPHON MIKAIOHN CIIEAYIONUM 00pa3oM:

Hecsitrubannbuas IarudajnbHas Ounenka 3a Oo0masi xapakTepucTuKa pe3yJibTaTa
OLIEHKA OLIEHKA 3a4er 00yueHusi 10 JUCHUILIUHE (MOAYJIIO)

10 OTan4HOo 3aureHo CTyIeHT TOTHOCTBIO BJAJECET 3HAHUSIMH,

9 OTIM4HO 3a4TeHo VM3IIOKCHHBIMA B paboduell mporpamMme, u

8 OTIN9HO 3449TEHO rIIyOOKO OCMBICISET AMCHUIUIAHY (MOIYTIb).

On CaMOCTOSTEIIBHO u JIOTHYECKH
MOCIIEIOBATEIEHO OTBEYAET HA BCE BOIPOCHI,
aKIICHTUPYS BHUMaHUE Ha HAuOOJIee BAXKHOM.
VmMmeer aHaIIM3UPOBATh, CpaBHUBATb,
KJIACCU(UIMPOBATD, 0000111aTh,
KOHKPETH3UPOBaTh M  CHUCTEMAaTH3MPOBATh
W3YYEHHBI MaTepHhall, BBIACISAS KIIOUEBbIC
MOMEHTBl W  YCTaHaBIMBas MPUIHHHO-
CJICIICTBEHHBIE CBs3M. YeTko (opmyaupyer
OTBETHI, YBEPEHHO HUHTEPIIPETUPYET
pe3yIbTaThl aHaJIM30B u JIPYTHX
WCCIICIOBAHNN, a TaKKe pellaeT CII0XKHEIC
3agaun. CTyJIEHT XOPOIIO 3HAKOM C METOJaMHU
HCCIICIOBAHMS, HEOOXOIUMBIMHU JUIS
MPAKTUYECKON  JEATENbHOCTH, H  yMEeT
CBSI3bIBATh TEOPETUUECKUE aCIEKThI
TUCIUIUTAHBI  (MOAYNA) C TPAKTHUYECKUMHU

3a7a4aMu.
7 Xoporro 3auTeHOo CryneHT oOlajaeT 3HaHUSMH IIpeaIMeTa
6 Xopomo 3auTeHo Mo4YTH B TIONHOM 00BeMme  pabodeid
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JecarudannpHas IlsaTuéannbHas Ouenka 3a OO0mast XapaKTepuCTHKA pe3yJabTaTa
OLICHKA OLICHKA 3ayer 00y4eHHs N0 JUCHUTILUINHE (MOIYJTI0)

MPOTPaMMBI M CaMOCTOSITEIBHO, JIOTHUSCKH
MOCJIEeIOBATENIFHO M BCECTOPOHHE OTBEYACT
Ha BCE BOMPOCHI, aKIEHTUPYS] BHUMaHHE Ha
HanboJiee 3HAUYUMBIX MOMeHTax. OH yMmeeT
aHAITM3UPOBATH, CpaBHUBATH,
KJIACCU(PUIMPOBATD, 000011aTh,
KOHKPETH3HUPOBATh W CHUCTEMATH3HPOBATH
W3YyYCHHBIH  MaTepual, BBIACIAS  €ro
KIIOYEBbIC  aCMeKThl W yCTaHaBIHBAs
MPUIHHHO-CIIC/ICTBCHHBIC CBSI3H.
®dopMyTUpyeT CBOM OTBETHI, YBEPCHHO
WHTEPIPETUPYET pE3yIbTAThl AHAIU30B U
JIIPyTUX HCCIEIOBAHUMN, a TaKKe pelaer
CJIOKXHBIC CUTYAalMOHHBIC 3aJaydu. CTyI[eHT
XOPOIIIO 3HAKOM C METOJaMH HCCIICIOBAHMS,
HEOO0XOIUMBIMHU hing MPaKTUYECKOU
NEeSTebHOCTH, W yYMEET  CBS3bIBATh
TEOPETUYECKUE  aCMEKThl  MpeaMera ¢
MPaKTHYESCKUMHU 3a[a4yaMH.

5 Y 10BIETBOPUTEIHHO 3auTeHo CryneHT oOyianaeT 0a30BBIMU 3HAHHSIMH 10

4 Y I0BNETBOPUTENBHO|  3a4TEHO JMCLMIIIAHE  (MOZYIIO), HO HCIBITHIBACT
TPYAHOCTHU ITPU CaMOCTOSATCIIBHBIX OTBETaX U

UCTIOJIb3YeT HeTOouHble (OpMYyIUpOBKH. B
XOle OTBETOB OH JOMyCKaeT OHIMOKH,
Kacatorquecst CyTd BompocoB. CTyaeHT
CHOCOOEH pelarb TOJBKO Camble IMPOCTHIC
3aJjaud M BIAJCeT JUIIb MHHUMAaJIbHBIM
HaOOpOM METOJIOB HCCIIEIOBAHUSI.

3 He cnan He 3auteno | CTymeHT He OBJage]l  OOSA3aTENbHBIM
He cnaun He 3auTeno MHUHHUMYMOM 3HAHUM 110 InNpeaMeTy U HE
1 He claH He 3auTeHo MOXET OTBCTUTbL Ha BOIIPOCHI, AAXKEC CCJIH

MPENOJABATENb  3a4acT  JIOIOJHUTEIbHBIE
HaBOJSIIIIUE BOIIPOCHI.

Hucuummba (monynb) «Data  Engineering (MHXeHepuss [JaHHBIX)» OLCHMBAETCS
CJIEIYIOIIUM 00pa3oM:

AKTHBHOCTH Bec Onucaumne

Homamnnue 3aganus | 80% | B xone aucuumuinabl (Morys) OyIeT NPeaioKeHo S5 JOMAaITHUX 3aaHUH,
KOTOPBIE SBIISIOTCS dTallaMu €ANHOTO MpoekTa. Kakmast momarrasist
pabota oneHuBaetcs o 10-0amTpHOM HIKae

3amura npoexTa 20% | 3ammra poekTa oreHuBaeTcs 1o 10-0ammpHOM MIKaie

dopmyaa pacyéTa UTOroBOii oleHKH Mo AucuumiInne (moayJw) «Data Engineering
(Unkenepusi nanubIX)»: «0,8 X cpenHee 3a nomainnue 3ananus + 0,2 X 3amuTa mpoeKTa.
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Texkyuuii KOHTPOJIb YCIIEBAEMOCTH 00y4al0IIMXCH M0 IUCHUIIMHE (MOLYJII0)
IIpumepHbIe JoOMAaLIHUE 3aJaHUS

Jlomamnee 3aganue no reme «Padora ¢ Hive»

YcranoButs coenuHenue ¢ Hive.

[TpocMoTpeTh CTUCOK UMEIOIIMXCS 0a3.

Cosznath cBoto 0a3y Hive TBOW JIOTHH U TIEPEKIIFOYUTHCS Ha HEE.

Mayunts cxemy JSON u n3Bneds nH(OOPMAITUIO O COCTABE M THUTIAX JAaHHBIX.

CoznaTh TabmuIty — IpUEMHUK I UCXOHBIX JaHHBIX O AocTaBkax JSON.

CosznaTh TabNIMIy JaHHBIX O JocTaBKax B popmare CSV i ynoOCTBa MOCICIYIONIETO aHATN3a.
CoznaTh Tabnuity — NpUEMHUK I UCXOHBIX JaHHBIX O TTOKymkax JSON.

CoznaTh TabIuMIly JaHHBIX O MOKyNKax B (hoopmate CSV mias yroOCcTBa MOCIEAYIONIETO aHAIH3A.
CoenuHuUTS ¢ omolipo 3anpoca HQL monydeHHbIe B 11. 6 ¥ 11. 8 TaOIUIIBI U BBIYUCITUTH
CIIeTYFOIIAE METPUKU:

KOJIMYECTBO 3aKa30B;

KOJIMYECTBO JOCTABOK;

KOJIMYECTBO JOCTABJICHHBIX CIUHUI] TOBAPA;

00I1yI0 CyMMY 3aKa3oB (TIos1e cost_item).

©OoON>T WD

o O O O

B pe3ynbrate BRINOJIHEHUS 3TOH 3a/1a4uy Mbl TIOJTYYHIIN JaHHBIE B IIOCKOM Buje B Hive.
1. VYcranosu coenunenue ¢ Hive.

HapaMeTpLI IMOAKIIFOUCHHUA: YKAXKU aApeC X0CTa, IIOPT, UM I1OJIb30BATCIIA U I1apOJIb.

Coznaém Kypcop (00beKT, KOTOPBI MO3BOISET BRIMOIHATE SQL-3ampockl U yIIpaBisTh
pe3ylbTaTaMu).

Jomamnee 3axanne no reMe «OcHoBbl padotsl ¢ PySpark»
3agauya 1. Cozpanue u HacTpoiika ceccum spark

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

3anauya 2 (5 6a,s10B). UTeHHe M 3anUCh

[TpounTaii u3 karanora /tmp/delivery data sample/ nea JSON-daiina (oaun daiin ¢
JAaHHBIMU O MOKYIIKaX, BTOPOIl (pailyl ¢ JaHHBIMU O IOCTaBKaX) ¢ MaKCUMaJIbHON AAaTOH 3arpys3Ku
B TaOMyHOM npezactaBienuu. [loacrass Ha3BaHue daiina BMecto filename.

3anaua 3 (5 6a/uioB). [Ipeodpa3oBanue 1aHnbIX B spark

1. Co3znaii BpemenHsle npeactasineHus purchases u deliveries.

Ucnons3yit .createOrReplaceTempView.

2. Coenunu o0a mpejcTaBieHus 10 Kiouy ¢ nomouisio PySpark DataFrame APL

Wcnons3yit .join.

3. INocuMTaii KOTMYECTBO 3aMUCEN pe3ybTaTa COeIMHEHHUS.

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

Hcnons3yit spark.sql.

5. IlocumTail KOMIMYECTBO 3aMKcel pe3yabTaTa COSIMHEHUS U YOeIUCh, UYTO OHO COBIAJAeT
C IYHKTOM 3.

Jomamnee 3aganue no reme «IIpoexrupoanue DWH»

3anaua 1 (3 6a/u1a). BeiieuTh CyIIHOCTH B JAHHBIX
Coznaii ceccuro Spark (Bocmosib3yiicst KOJOM IO CO37aHuI0 ceccun Spark u3
MPEIBIIYIIEro JOMAITHETO 3adaHHUs).
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Co3zmail BpeMeHHOE MPpeACTaBICHUE Ha/l TAHHBIMHU O MMOKYIIKaX.
BriBequ 10 cTpok maHHBIX, UCTIONB3YS .show.

BriBenu CIMCOK CTOJIOIOB € MOMOIILI0 MeToAa .columns.
Co3znail BpeMeHHOE MpeCTaBICHUE HaJ IaHHBIMU O IOCTaBKaX.
BreiBenu 10 cTpok JaHHBIX, UCTIOJIB3YS .Show.

BriBeu CIIMCOK CTOIOIIOB ¢ TOMOIILIO METOA .columns.

3amauya 2 (2 6as1a). HapucoBath 1uarpaMmmy JaHHbIX

Hapucyit quarpaMmy mOay4eHHBIX CYIIHOCTEH ¢ aTpuOyTaMu, YKaKU TUIIBI JAHHBIX
(MpUMEpHBIE) U CBS3H MEXKy TaOIUIIaMH T10 KITI0UYaM.

3anauya 3 (4 6as1a). Co3aaTh CJ10M CIPABOYHUKOB U (aKTOB

Hanwumm 3anpoc Spark SQL 1 BeiOepu yHUKaIbHBIE 3HAYCHHUS aTPUOYTOB ISl BCEX
CYIIIHOCTEH.

3agauya 4 (1 6as1). CkonupoBaTh NOJTy4YeHHbIE TA0JMIbI CIPABOYHUKOB U (GaKTOB B
GP

YcranoBu coenunenne ¢ Greenplum. Ckonupyii co3ianable 1aTagpeiiMbl B TaOIUIIBI
Greenplum,

IIpumepHoe 3a1aHNe IS IPOEKTA

3amanmue 1. PazButne ETL Ha 0a3e Airflow

8 BAJIJIOB

* U3Y4WJI ChIpBIE IaHHBIE O MOKYIKaX, HOCTYMAIOIINX Yepe3 MPUIIOKEHUE;

* MpeoOpa3oBall JaHHBIE O TIOKYIKaX U JIOCTaBKax B YAOOHBIN /Uil XpaHEHUs popMar;

* CIIPOCKTUPOBAJI CJIOM XPAaHWJIUILA JaHHBIX U BBITOJHII HOPMAJIU3ALHIO;

* aBTOMATH3HPOBAJ E€XETHEBHYIO 3arpy3Ky, MpeoOpa3oBaHWE M JOCTAaBKY MAaHHBIX [0
XpaHWINIIA.

Koineram u3 KoMaHAbl aHATUTUKOB TIOHPABUJICS PE3yJIbTAT, M OHU OOpPATHIIUCH K Tebe C
HOBOM 3aJa4eil.

B ncxomHBIX JaHHBIX NOSBUIACH HH(POPMAIHS O TAPKCTOPaX, KOTOPHIE HCIIOIB3YIOTCS JIS
OBICTPO TOCTaBKU 3aKa30B MOKYyMaTensiM. Pa3paboTuuku MpenocTaBisioT 3Ty UH(OpMAIHIO B
Buae (aiinoB B Gopmare JSON, mocTynaromux €XeJHEBHO B MAaIKy C UCXOAHBIMU JIaHHBIMH.
@aiin JaHHBIX COAEPXKUT CBEJCHUS O HOMEpE CKJIaja, aJpece CKJIaaa M 3aKa3aX, COOpaHHbIX Ha
ATOM CKIIaJIE.

AHQJINTUKU XOTSAT CBOEBPEMEHHO IMOJIyyaTh 3THU JaHHble M (OPMHPOBATH BUTPUHY C
uHpOpManrei 0 TOM, KaKoe KOJUYECTBO TOBapa M Ha KaKyl0 CyMMY OBIJIO OTIPYKEHO KaKIIbIM
JTApKCTOPOM Ha KaXKIbli J1€Hb.

Jnist peanu3anuu 3TOH 3aa4l H3y4H HOBBIE JaHHBIC, 100AaBb X B MOJIENb JAHHBIX, YKa3aB
CBSI3U, M aBTOMaTU3UPYH cieayrolue exenHeBHbIe maru B Airflow:

* npeoOpa3oBaHue HOBOrO (ailna nanHbIX U3 popmara JSON B Parquet;

* BBITPY3KY HOBO TaOJIUIbl JaHHBIX B XpaHwuiie Greenplum;

* opMHUpOBaHUE BUTPUHBI IO JAPKCTOPAM B OTAeIbHOM Tabauie Greenplum.

Burpuna nomkHa conepXarhb CIEIYIOLIME MOJs C arperupoBaHHON HHQoOpMaruei o
3aKazax:

* aTa;

* HAMMEHOBAHKE JAPKCTOPA;

* KOJIMYECTBO 3aKa30B, KOTOpPbIe OBbLIM BBHIIOIHEHBI ¢ MOMOILBIO 3TOrO AAPKCTOpa Ha ATY
Aary;

* KOJIMYECTBO LITYK TOBAapOB B 3aKa3aX, KOTOpPbIE OBUTH BBIIOJIHEHBI C MOMOIIBIO ITOTO
JapKCTOpa Ha 3Ty JaTy;
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* 001Iast cyMMa 3aKa30B, KOTOPBIE OBUIH BBITIOJIHEHBI C TIOMOMIBIO 3TOTO JapKCTOpa HA 3Ty
naTty.
Kpurepum oueHuBanus
1. JlaHHBIE O JapKCTOpax H00ABICHBI B TUarpaMMy MOJICTH TaHHbIX — | Gai.
2. Peanmm3oBaHo npeoOpa3oBaHKe UCXOMHBIX IaHHBIX O JapKCcTopax B BUje kKojaa Ha Python
¢ ucnonb3oBanuem Spark — 2 Gaa.
3. JlanHbIC 0 AapKCcTOpax momemieHsl B Tadbimiy Greenplum — 1 6asr.
4. ChopmupoBaHa BUTpHHA ¢ HHPOPMAIIUEH O JapKCTOPax B BUAC OTACTBHON TaOIUIIBI
Greenplum — 0,3 6aia 3a Kaka0€ 1MoJjie B BATPUHE, MAaKCHMyM 1,5 Oasia.
5. Illaru Bctpoens! B maru AirFlow U BBIMONHSIIOTCS €XKEIHEBHO MO pacmucaHuio — 2,5
Oasna.

3aganue 2. [Ipe3eHTanus pe3yJbTaTOB

2 BAJIJTIA

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

e Cphemaii cnmaiiapl pptx W mOAroTOBb BHjeo 3ammThl 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 UCIIOJIb30BATh B CBOEM MOPTQOIHO.

Kpurepun onenuBanus

1. Ilpe3enTanus coaepxut 00s3aTeNbHy0 HHopMaIo — MakcumyM 0,8 Oasia.

Obs3arenpHas HHGOPMALIHA:

* Ha KaKOM IPOEKTE MOTPeOOBAIOCH yuacTHe Aara-uHxeHepa — 0,1 Oana;

* Kakue 3a7a4u ObUIH MTOCTaBJICHBI repe nata-unxxenepom — 0,1 6anna;

* KaK MMOCTYTIAJH JJaHHbIE, (POpMAT UCXOIHBIX JaHHBIX, €F0 0OCOOCHHOCTH U HEIOCTATKU —

0,1 6ayna;

* KaKue CIIOM JaHHBIX Thl CIIPOCKTHPOBAN JI1 peaau3allid TMOTOKOB JIaHHBIX (100aBb
omucaHue CI0EB, BKItoUas (opMmarhl (aiyioB, ONMMCAHWE WHCTPYMEHTOB IMpeoOpa3oBaHUs W
croco6oB xpaHeHus JaHHbIX) — 0,2 Oanna;

* cO3/1aHHas TOOOM cXeMy MOJIeNd JaHHBIX Ha chaiae — 0,1 6anna;

* OMUCaHME U CXeMa 3aBUCUMOCTEN peann3oBaHHbIX naros Airflow — 0,1 6amna;

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

2. TlpenoctaBieHo BUAEO 3alIUTHI TpoekTa — 1,2 Ganna.

3ananus AJs1 MPOMEKYTOYHOM aTTeCTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3ananue OTtBer KomMmnerenmus
n/n
1. | JIsast OCTIDKEHMS TIOCTABICHHBIX MTEPE]] BAMU Data Warehouse/ VK-6
Lesiei, Bam HeoOxoauMo passepHyTb DWH. Data WareHouse/
data warehouse/
DWH - 6a3a gaHabIX, oOecreynBaromas DataWareHouse/
XpaHeHUe OOJBIINX 00bEMOB JIAHHBIX (KaK DataWarehouse/

MIPaBHUIIO, COTHU TepabaiT) u ux o0padboTKy
AHAJIMTUYECKUMH 3aITPOCAMH.

Kax pactmmdpossiBaercst DWH?

PacmmdpoBka cogepuT 2 cioBa, HAMMCAHHBIX
JIATUHUIIEH.
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2. | Hamummre ab6peBuaTypy (JIAaTHHCKUMHI OLAP /olap OIlIK-2
OyKkBamMH) IPOQHIISI HATPY3KH MO3BOJISIOLIETO
OIIEPaTHUBHO IMOIYYaTh B CTPYKTYPHPOBAHHOM
BUJIC OTIPEICNIEHHBIN cpe3 U3 OOJBIIOro MaccuBa
JaHHBIX JUIS X MOCIeAyronero anamusa. Kak
MPABHUJIO €TO IIPOTHBOIIOCTABIICHUEM SIBIISETCS

OLTP.
3. | HanmummTe Ha3BaHue 0a3bl TaHHBIX Greenplum /Green plum I1K-3
(maTuHUIEH), KOTOpas OMpPEACISIeTCS /greenplum /green plum

CIIeIyIOIIUM 00pa3oM:

MPP Shared Nothing-kmacrep, cocTosmmii u3
Oonbioro yncna 6a3 nanaeix PostgreSQL,
(hYHKIIMOHUPYIOMIMX Ha OOJIBIIIOM YHCIIe
cepBepoB. PaboTy kitacTepa KOOpIUHUPYET
crenuanbHbIi sk3eMIusap PostgreSQL —
Master. MacTep-sk3eMIuLsip paboTaer Ha
BBIJICJICHHOM XOCT€, KOTOPBIH HAa3bIBACTCS
MacTep-XocT.

4. | Kak pacumdpoBsiBaeTcst abOpeBuarypa 2 / BTOpO¥i / Bapuaut 2/ I1K-4
npouecca ETL mpu 00padoTke 1aHHBIX? BapuaHT Ne2 / No2

Bapuantsl oTBeTa:

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

B oTBeTe yKkaku MOpSIKOBBI HOMEp BapHaHTa
orBeTa ojtHOU 1Mpoi (1, 2 wmu 3)
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