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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Llenpro AMCHMIUIMHBI SBISIETCS 3HAKOMCTBO C TEXHOJOTHSIMU OOJNBIIMX JAaHHBIX U
NOJIy4eHHE HaYallbHBIX HaBBIKOB pa3BepThIBaHUS HHPpacTpyKTyphl Big data.
3agaun OCBOCHUS TUCIUIUINHBL:

1. ITo3HaKOMUTBHCS C OCHOBHBIMU OTKPBITBIMH TEXHOJIOTUAMHA 0OIBIINX JaHHBIX

2. TlomyuynTh HavanbHbIC HABBIKH Pa3BEPTHIBAHUS M COTIPOBOXKICHHS HHPPACTPYKTYpHI Big
Data

[TnanupyembIiMu pe3yibTaTaMi 00y4eHHUs MO IUCHUIUIMHE (MOAYIIIO), SIBISIFOTCS 3HAHUSA,
yYMEHMsI, HaBbIKU. [lepeueHp IaHupyeMbIX pe3ysIbTaToB OOydeHUs MO JUCUUIUIMHE (MOIYJIIO),

COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMH OCBOCHHS 00pa30BaTENIbHON IPOrpaMMbl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnereniuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUs TUCIUTUIMHBI (MOLYJIS)

PesynbraTel 00y4YeHUs [0 AUCIUIUTNHE
Koo n Kon u
Hassanue (dbopmynrpoBKa
OIIOII BO, opmyposka HHIUKATOpa Koz
COKpaIleHHOE KOMIETEHIIHH JOCTHXKEHUA | pesylib DopMmynHupoBKa pe3ysbTaTa
KOMIIETEHIUU
Tara
09.04.03
«Ipuknagnas
nHpOpPMATHKAY»
(M-I11)

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
paSBHTOﬁ, HanI/IOTI/I‘IHOI\/'I U COLMAJILHO OTBETCTBEHHOW JHWYHOCTH HA OCHOBE TpaAUIIUOHHBIX

POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABICHHBIC
B TaOnuie 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnuTartebHble 321241 ®opmupoBanue HeHHOCT el LleneBbie OPHEHTHPBI

1 (I)OpMHI)OBaHI/Ie rpamancxoifl MO3UIUU U TTATPUOTU3MA

2 @opMuUpOBaHME TYXOBHO-HPABCTBEHHBIX LIEHHOCTE

3 q)OpMI/IPOBaHI/le HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MBINIJICHUS

q)OpMI/IpOBaHI/IC OCO3HaHus ICHHOCTHU

HAay4YHOI'0O MUPOBO33PEHUSA U KPUTUICCKOI'O ryMaHI/ISM
MBIIJICHUA

CucteMHOE MEIIUICHHE

4 (I)OpMI/IPOBaHI/Ie KOMMYHUKATUBHBIX HABBIKOB U KYJbTYPbI oﬁmemm

dopMUpOBaHNE HABBIKOB IMTyOJIUIHOTO Bzaumonomonis u ‘YMeHue paboTarh B KOMaHE U
BBICTYIUUICHUS U IPE3EHTALIUN CBOMX UAEH B3aMMOYBa)KEHHE B3aMMOIIOMOIIb




2 Mecto aucuMiiinHbl (MoayJs) B crpykrype OITIOII

Hucuummuaa «TexHonmoruu Big Data» oTHocutcss o0si3arenpHON wactu brioka |1
JucuurmuHbl (MOTYIIN).

3. O0beM AUCHUNIMHBI (MOAYJIs1)

OO0veM jauciUIUIMHBL (MOIYJsI) B 3a4eTHBIX EIWHUIAX C YKa3aHHEM KOJHYECTBa
aKaJeMUYECKUX YacOB, BBIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO PabOTy, MPUBEICH B TaOIHUIE 2.

Tabmuua 2 — O6mas TpyJ0eMKOCTh AUCHUIUINHBI

Tpyno- OO0beM KOHTAaKTHOM paboThl (4ac)
Cemectp €MKOCTb
dopma (0D0) ®dopma
HasBanue Yactp Bueaynu- CPC
o0yue- WU KypC AynuropHas aTrec-
OIIOII BO s VII (300, GE) Beero TOpHast —
0300 o
) nek. | mpak. | ma6. | ITA | KCP
09.04.03
Ipuxnagnas (e]0]0] MO1.b 2 4 37 0 36 0 1 0 107 I3
nH(pOpMaTHKa

4 CTpyKTypa U coiepKaHue QM CUMILIHHBI (MO1YJIs1)

4.1 CtpykTypa IucuMiuvidabl (Moays) ajass ODO

Temarnueckuil IaH, OTPAKAIOUIMI COJAEpKaHUE AMCLMILIMHBI (IIEPEYEHb PA3AEIOB U
TeM), CTPYKTYPHUPOBAHHOE 10 BUJIaM Y4€OHBIX 3aHATHH C yKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ yueOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabnuma 3.1 — Paznens! TUCHUIUIMHBL (MOAYJS), BUABI YU€OHOU NeATeIbHOCTH U (POPMBI
TeKymero KouTpos aiust OPO

Kon pe- KoJ1-Bo yacoB, oTBe/IeHHOE Ha
dopma
Ne HazBanue TembI 3yJIbTaTa
Jlex [pakr JIab CPC TEKyLIEro KOHTPOJIS
00yueHUs
1 | I'enepanus maHHBIX P/I1 0 6 0 11 CobecenoBaHme
Wuppactpykrypa 00ab1INX P12,
2 AHHBIX P14, PIIS 0 12 0 30 CobecenoBanue
3 | MapReduce PJ13, P/14 0 6 0 30 Dk3amMeH/cobeceI0BaHne
4 | Texnonoruu Big Data P/I5 0 12 0 36 DK3aMeH/cobeceoBaHNe
Hroro no Tadymie 0 36 0 107

4.2 Conep:xxaHue pa3aejoB U TeM JUCHUITUHBI (Moay.s) nias OO

Tema 1 I'enepayus 0anHwlx.

Conepxanue Tembl: VICTOYHMKM OOJIBIIMX JaHHBIX: MOMCKOBBIE MAIllMHBI, COLMATIbHbIC
ceTH, 0aHKOBCKHE TPaH3aKILUH, TeJIeKoM, OnonHpopmaruka, MIHTepHeT Bemieil. XapakTepuCTUKU
6onpux AaHHBIX. [IpuMeHeHre OONbIINX JaHHBIX B )KU3HH YelIOBEKa.

@®opMbl 1 METOJBI MPOBEICHHS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
texHosioruu: IIpaktuyeckoe 3anarue.

Bunbl caMoCTOATENBHON TOATOTOBKU CTYIEHTOB I10 TEME: .



Tema 2 Ungppacmpykmypa 60abuux OaHHbIX.

Copepxanne TeMbl: PactipeieieHHbIe apXUTEKTYphl OOJIBINTNX JaHHBIX. [lapannenbHpie u
pacnpenenennbie Beruncienus. Grid. Pactipenenennsie daitioBbie cucreMbl. DaiiioBas cucreMa
Google. OcHOBHBIE KOMIIOHEHTHI pacipeneicHHon (ainoBoli cuctembl. BoccraHoBieHue
JIAHHBIX B pacIpeesicHHON (hailyioBOi CUCTEME.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
texHosyoruu: [IpakTuueckoe 3aHsTHE.

Buael camoCTOSATENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 3 MapReduce.

Conepxanrie TeMmbl: Mojeidb pacIpeICeICHHBIX BBIYMCICHUH B BBIYUCIUTEIBHBIX
KJIacTepax.

@®opMbl U METOHBI MPOBEACHHS 3AHATHA MO TeMe, MPHUMEHsIEeMble 00pa30BaTEe/IbHBIC
texHosioruu: [IpakTryeckoe 3aHsTHE.

Buibl caMOCTOSITEIbHOM TTOATOTOBKH CTYICHTOB 10 TEME: .

Tema 4 Texnonocuu Big Data.

Conepxanne Tembl: TeXHOJIOrMH pacHpeeNICHHBIX BBIUYMCICHUN M XpaHEHUs TAHHBIX:
Hadoop — TexHoorus pacrpe/ie/ieHHbIX BbIYKCICHUS Ha ocHOBe Mojaenu Map Reduce. HDFS —
TEXHOJIOTHUS pacnpeereHnoi (ainosoii cucremsr Hadoop. Pemenne na 6aze Hadoop: Cloudera.
TexHomorust mapamienbHol 00paboTku maHHBIX Apache nifi. Jlucnerdyepusanmsi cooOIIeHMIA
Apache Kafka. Cucremsl xpanenus AsterixDB, HP Vertica, Impala, Neo4j, Redis, SparkSQL.

@opMbBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texHosoruu: [IpakTrueckoe 3aHsATHE.

Bunel camocTosTenbHON OATOTOBKU CTYJAEHTOB IO TEME: .

5 Meroauyeckne YyKazaHUsl A1 OOYYAKOIIMXCH MO0 M3YYEHHI0O M Ppealu3alnuu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMHM O0YYAalOIIMMCH MO0 W3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThl

MeTtoan4ecKkue peKOMEHAAINH 110 OPTaHU3alli CAMOCTOATEIbLHOH PadoThI

B xozme u3yuyeHHMs AMCUMILIMHBI CTYIEHTHI JIOJKHBI IOCEIIAaTh ayAUTOPHBIE 3aHATHUS
(mpakTHUYECKUE 3aHATHUSA, KOHCYibTauuu). Ocoboe MecTo B OBIAJEHUH YacTblO TEM JaHHOMN
JUCIUIUIMHBI OTBOJUTCSI CAaMOCTOSITENILHOM paboTe, MpU 3TOM BO BpeMsl ayJUTOPHBIX 3aHSATUN
MOTYT OBITh pacCCMOTPEHBI U MpopaboTaHbl HauboJee BaXKHbIE M TPYAHBIE BOIPOCH! 110 TOW MU
WHOM TeMe NHCUUIUIMHBI, a TPUMEHEHHUE YK€ OCBOCHHBbIE HAaBBIKOB B CMEXHBIX TEXHOJIOTHAX
BBIHECEHBI Ha CAMOCTOSTENIbHOE 00yUYEeHHE.

B cooTrBercTBUM € y4yeOHBIM IUIAHOM HAIpaBJIEHUS MOJATOTOBKH MPOLIECC H3YyYEHUs
JUCLUIUINHBI TIPEyCMaTpUBAacT MPOBEACHUE IPAKTUYECKUX 3aHATUHI, KOHCYJIbTALUN, a TaKKe
CaMOCTOSITENIbHYIO pabOTy CTYJEHTOB.

Huxe nepeuncnens! mpeiHa3HauYEHHBIE U1 CAMOCTOSITEIBHOTO U3YUEHUS CTYJ€HTaMU T
BOIIPOCHI, KOTOPbIE BO BPEeMsI IPOBEEHUS AyAUTOPHBIX 3aHATUN M3y4alOTCsS HEIOCTATOYHO HIIN
U3y4eHHe KOTOPBIX HOCUT 0030PHBII XapakTep.

Ilepeyens U TeMaTHKA CAMOCTOSATEJIBLHBIX PA0OT CTY/I€HTOB M0 AUCHUILINHE

1. Hcnons3oBanue 6a3e1 MongoDB
2. Wucrpyments! uaTerpammu Splunk u Datameer



5.2 OcobGennocTn OopraHm3anvm Oﬁy‘leﬂl/lﬂ Vi JiMI € OrpaHM4Y€HHBIMHM BO3MOKHOCTAMH
3A0POBbS U HHBAJIU/A0B

[Tpr HEOOXOIMMOCTH OOYJAIOIIUMCS U3 YUCIIA JIUI C OTPAHHYEHHBIMA BO3MOYKHOCTSIMU
3JI0POBBS U HHBAIHIOB (110 3asBJICHHUIO 00YYArOIIErocs) MPeI0CTaBIIsIeTCs yueOHas
uH(pOpMaIUs B JOCTYIMHBIX (pOpMax C yI€TOM MX UWHAUBUAYAIbHBIX ICUXO(PDU3HUECKUX
0COOEHHOCTEH:

- JUIS JIULL C HAPYLIEHUSIMU 3PEHUS: B TIeUaTHOU (hopMe yBeTMUEHHBIM LIPUPTOM; B hopme
AJIEKTPOHHOTO  JIOKYMEHTA; WHMBUlyaJIbHbIC KOHCYJIbTAIIUU c MIPUBJICYCHUEM
TU(dIOCYpIOTIEPEBOIUNKA; NHIUBUAYAIbHbBIC 3aaHHs], KOHCYJIbTAIIUN U JIP.

- JUIsL JIUIT C HAPYIICHUSIMU CITyXa: B TieyaTHOU hopMe; B (hopMe STEKTPOHHOTO JOKYMEHTA;
WHJIUBUlyaJIbHbIE KOHCYJbTAallUW C NPHUBJICUYECHUEM CYpPAONEPEBOIUNKA; HWHANBUIYAJIbHbIC
3a/1aHus], KOHCYJbTAllUU U Jp.

- 17151 JIUI] C HAPYILIEHUSIMU OIIOPHO-JIBUTATEIILHOTO armapaTta: B ne4atHoii ¢oopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; UHIUBUIyAJIbHBIC 33/IaHUsI, KOHCYJIbTAIIUU U JIP.

6 @oHa OLEHOYHBIX CPEACTB JIfl MPOBeIeHUs] TEKYIIero KOHTPOJISl M MPOMeKYTOYHOI
arrecTauMu 00y4aroIMXCcs M0 JUCUMILINHE (MOTYJIIO0)

B cootBerctBuu c¢ TtpeboBanusmu PI'OC BO pans arrectanuu 0oOydaroImuxcs Ha
COOTBETCTBUE WX IEPCOHATBHBIX JIOCTIDKCHUH IUIAHUPYEMBIM pe3yiibTaTaM OOYYCHHS TI10
JTUCIUILIMHE (MOJIYJI0) CO3/1aHbl (JOH/IBI OLIEHOYHBIX CPEICTB. THUIMIOBBIE KOHTPOJIbHBIC 3a/1aHNUS,
METOJIMYECKUE MaTepUalibl, OINPEIACIAIONIME MNPOLEAYpPbl OLECHUBAHHWS 3HAHUN, YMEHUH U
HABBIKOB, & TAKXKE KPUTEPUH U MOKA3aTENU, HEOOXOANUMBIE JUISI OLIEHKH 3HAaHUH, yMEHUI, HAaBBIKOB
U XapakTepu3yllnue dTambl (HOPMHUPOBAHHS KOMIIETCHIIMH B  IPOIECCE OCBOCHUS
00pasoBarebHOI MTPOrpamMMBbl, IpeAcTaBicHsbl B [Ipunoxennn 1.

7 Y4eOHO-MeTOAMYeCKOe M HH(POpMALMOHHOE o0ecnieyeHue TUCHMILINHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa

1. bapckuii, A. b., VckycCTBEeHHBIH MHTEIUIEKT W HHTEJUIEKTyalbHbIE CHCTEMBI
ynpasieHus : MoHorpadus / A. b. bapckuil. — Mocksa : Pycaiinc, 2022. — 185 ¢. — ISBN 978-
5-4365-8166-8. — URL.: https://book.ru/book/943706 (nata oopamenus: 18.06.2025). — Tekcr :
JJIEKTPOHHBIN.

2. 3apamenckux, E. Il. UaTeprer Bemeit. McciemoBanuss m 00JIaCTh TPUMEHEHUS :
monorpadus / E.I1. 3apamenckux, U.E. AprembeB. — Mocksa : UHOPA-M, 2024. — 188 c. —
(Hayunast mbican). — DOI 10.12737/13342. - ISBN 978-5-16-019914-6. - TekcT : 3JeKTPOHHBIA.
- URL: https://znanium.ru/catalog/product/2144319 ([lara obparenus -18.06.2025)

3. Tlapdenos, 1O. I1. TlocTpensmnuoHHbIE XpaHWIUINA JAHHBIX | ydeOHOE TocoOue s

By3oB/ O.II IlapdpenoB; mnox Hayunoil penakuueir H. B.IlamynoBckoil. — Mocksa :
WznatenberBo FOpaiit, 2025. — 97 ¢. — (Bricmiee obpa3osanue). — ISBN 978-5-534-21173-3.
— Teker : osnextpoHHbii // OOpasoBarenpHas matgopma IOpaiitr [caiitr]. — URL:

https://urait.ru/bcode/559502 (nara obpamenus: 18.06.2025).

7.2  /lononnumenvnas 1umepamypa

1. I'puropses, JI. 1O. Petroleum Engineering Handbook. Upstream : yue6HO€ nmocoOue /
JI. 1O. I'puropeeB. — VYxrta: YI'TY, 2021. — 228 c.— TekcT : snekTpoHHbIH // JlaHb :
ANEKTPOHHO-OMOMMoTeunast cucrema. — URL: https://e.lanbook.com/book/209576 (mara
oOpamtenus: 17.06.2025). — Pexxum poctymna: i aBTOpPU3. MOJIb30BaTENCH.



2. Hansn, O. I'. Jlanusle: xpanenue u oopadotka : yuebnuk / 3. I'. Jlansgn. — Mockaa :
NH®PA-M, 2021. — 205 c¢. — (Bricmiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-016447-
2. - Tekcr : anextponHbiid. - URL: https://znanium.ru/catalog/product/1149101 ([lata oOpamenus
-18.06.2025)

3. JleicenkoBa, C. H. «Pacnpenenennsie 6a3bl gaHHbIX». OcHOBHI si3bIka SQL : yuebnoe
nocobue / C. H. JlpicenkoBa. — bpsanck : bpsackuii I'AY, 2022. — 36 c¢.— Tekcr:
DJIEKTPOHHBIH // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/305006 (mara oOpamenus: 17.06.2025). — Pexum goctyna: s
aBTOPU3. II0JI30BATEIICH.

4. TTamemoB, C. B. OcHOBBI cO0pa 1 00pabOTKH OOJIBIINX TaHHBIX : yueOHOoe mocobue / C.
B. ITampmoB. — Cawmapa : III'VTH, 2023. — 285 c.— Tekct : anexTpoHHslii / Jlanp :
3JeKTpOHHO-OMOmoTeyHass cucrema. — URL:  https://e.lanbook.com/book/411830 (mata
obparmienusi: 17.06.2025). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII04an npogeccuonanvhvle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmemul (npu HeobXO0UMOCMU):

O6pasoBarenbHas matdopma "FOPAUT"
DnexTpoHHO-0ubnuoreyHas cucrema "BOOK.ru"
DnekTpoHHO-Oubnoreynas cucrema "ZNANIUM.COM"
DnexTpoHHO-O0ubnuoreyHas cucrema "JIAHB"

5. Open Academic Journals Index (OAJI). [Ipodeccronanpras 6a3a gaHHBIX - Pexxum
noctyna: http://oaji.net/

6. Ilpesumentckas OubOmmoreka wuM. b.H.Enpimaa (0a3a [maHHBIX —pa3iHYHBIX
npodeccuoHanpHbIX o0nacteit) - Pexxum noctyna: https://www.prlib.ru/

7. Wudopmannonno-crpaBounas cucrema "KoncympranTt Ilmoc" - Pexum nocryna:
http://www.consultant.ru/

Eall el

8 MarepuajibHO-TeXHHYECKOe ofOecrnedeHHe IUCHUIUIMHBI (MOAYJIsI) WU IepevyeHb
HH(OPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHHH 00pa30BaTEJbHOIO
npouecca 1o AUCHUILINHE (MOYJII0), BKJIOYAs NepevyeHb NPOrpaMMHOI0 odecnevyeHust

OcHOBHOE 000pYIOBaHUE:

e KommyraTop SuperStack 3 (16*10/100 19")

o Mynprumenuitaeiii  kKoMriekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5xpan
180*180,kperieHne MoToJI0YHOE

e MynbTuMeuitHbIH mpoekTop Casio XJ-V2

e O0naunbIif MonuTop 23" LG CAV42K

e O0naunbiii MonuTop LG Electronics uepHsIii +Ki1aBuaTypa+Mpliiib

e CereBoit MonuTop:Hynesoit kimeHT Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nutanust UPS-3000

IIporpamMmmHoe oOecIieyeHueE:

e Microsoft Office Professional Plus 2013 Russian
o Python
e Visual Studio
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoITy4YeHHbIE

pe3ynabTaThl OOYYeHHs [0 JAUCHUIUIMHE OLICHEHBI IOJOXKHUTENBHO (JMana3oH KpPHUTEPHCB
OLICHUBAHUSI PE3YJIbTaTOB O0YUCHHS «3a4TCHOY, «YIOBIECTBOPUTEIBHOY, «XOPOILIOY, KOTIHIHOY).
B ciydae OTCYTCTBHSI IOJOXXUTENBHOH OLIEHKM KOMIICTCHIMS HAa JaHHOM JTale CYUTACTCS
Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OLleHUBAHUS NIJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUsI

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pa3aenaoMm 1 PaGoueil mporpaMmbl TUCHUILIUHbI
(Momyst).

Tabnuna 3 — [lepeueHb OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE (MOYIIIO)

KonTtponupyemsle Ii1aHUpyeMBbIe pe3

KonTtpoaupyemsie TeMBI 1

HaumeHoBaHME OLIEHOYHOTO CPE/ICTBA U TP
encrasienne ero B POC

yIbTaTHl 00yUYEeHHUS HCLUIUIIHEI 5 TpoMexyTouHas aT
Texylmuil KOHTPOJIb
TecTalus
OuHas popma 0OydeHUS
PI1 3HanHue : ba3oBeie TEXHOI
OTUH GONBIIMX JAHHBIX 1.1. 'enepanust JaHHBIX CobGecenoBanue Ipoexr
P12 Vmenue : Bei6op moaxon | 1.2 Mudpactpykrypa 60
ANUX TEXHOIOI Ui 2. Mudpactpyxryp CobecenoBanue IIpoekt
JIBIIHMX JTAHHBIX
PI3 3HaHue : ApXUTEKTYPHI U
K
HOPACTPYKTYPbI XpaHEHH 1.3. MapReduce CobecenoBanue Ipoext
st 1 06pabOTKU OOJBIINX
JIAHHBIX
P14 Ywmenue : IloctpoeHne ue | | o Und
2. pacTpykTypa 60
(bpacTpyKTyphi GOTBIIAX | 1piiyx naHHBIX CobecenoBanue IIpoext
JaHHBIX
1.3. MapReduce CobecenoBanue Ipoext
PS5 HagpIx : baszosas HacTpo#t | 1 2. MudpacTpykrypa
Ka KOMIOHEHTOB HH(PPACT 2. Urgpactpykrypa o Cobecenopannue Ipoekr
JIBIINX JTAHHBIX
PYKTYpPBI OOJBUINX TaHHBI
14.T Big D
X a exmoxorim Big Dat CobecenoBanue IIpoext




4 Onucanue Npoueaypbl OCHUBAHUS

KauecTBo C(l)OpMHpOBaHHOCTI/I KOMHCTCHHHFI Ha JaHHOM OJOTall€ OLCHHUBACTCA II0

pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oayam.
O1eHOYHOE CPECTBO
Bun yuebHoli nesTenbHOCTH Bomnpocsr aist cobecen Tpoext Wroro
OBaHUsI
TIpoMexyToUHas aTTeCTALHs 40 40
TIpakTryeckue 3aHsThs 50 50
CamocrosiTensHas pabora 10 10
Wroro 40 100

Cymma OamnoB, HAOpaHHBIX CTYIEHTOM I10 BCEM BUIAM Y4€OHOU NESTEIbHOCTH B paMKax
JTUCITUTIIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOIHUIICH.

CymmMa Gano
s Or1ieHKa 110 TPOMEX
YTOYHOIT aTTecTanu XapakTepucTHKa KauyecTBa ChOpMHPOBAHHOCTH KOMIICTCHIIMU
O TUCIUILIA "
HE
CTyaeHT IeMOHCTpUpPYeT cHOPMHUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIICTEHIHMIT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOE U ITy0OKOe 3HaHHE y4eOHOro MaTepHana
o191 10 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON IUTEpaTypol, pekoMe
«OTJIINYHOY HJ/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIIONHATE MPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALMSIX MOBBIIICHHOHN CIIOKHOCTH.
CTyaeHT IeMOHCTpUpPYeT c(hOPMHUPOBAHHOCTh AUCLMILIMHAPHBIX KOMIICTCHIMIL: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTEIbHbIC OMIMOKH, HETOYH
«XOPOILIO» 0CTH, 3aTPYAHEHHUS P aHATUTHYECCKHUX OIICpPaLHsX, IEPEHOCE 3HAHUH U yMEHUI Ha H
OBBIC, HECTAHIAPTHBIC CHTYAIlIH.
CTyzeHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIIHI: B X0
«3a4TeHO» / JIe KOHTPOJIBHBIX MEPOIIPHUATHI JOMTYCKAIOTCS 3HAYNTENIBHBIE OIINOKH, TPOSIBIIETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUH, YMEHH, HABBIKOB IT0 HEKOTOPBIM JUCIUILIHHAPHBIM K
HO» OMIICTCHIMSAM, CTYACHT MCIBITHIBACT 3HAUYUTENIbHbBIC 3aTPYJHCHHUS IIPH OTNEPHUPOBAHN
Y 3HAHWSMU U YMEHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
«HE 3a4TEHO» / VY cTyneHra He cOPMHUPOBAHBI TUCHUIUIMHAPHBIE KOMIETEHIINH, TPOSIBISIETCS HEI0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBa P - 1P
TaTOYHOCTh 3HAHMIl, YMEHHI, HABBIKOB.
JILHO»
«HE 3a4TeHO» /
JlMcuuIuTHHApHBIE KOMIIETEHIMH He chopMHupoBaHbl. [IpOSBISETCS MOJHOE WITH PaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - .
N THYECKH MOJHOE OTCYTCTBUE 3HAHMIA, YMEHUH, HABBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHblii IepeYeHb BOIMPOCOB 110 TeMaM M JJISl IPOBeieHUus1 codece0BAHUSA

o

[Tepeuens mpUMEPHBIX BOMPOCOB Ha coOeceI0OBaHUE
ba3oBble TexHHYeCKHEe BONPOCHI

B 4yem pasnuna mexny ETL u ELT npouneccamu?

Yro Takoe data modeling u kakue TMIIBI MOJeJIeH JaHHBIX BbI 3HaeTe? Pacckaxxure
0 3B€3/1000pa3HOi cXeMe, CXeMe CHEKUHKH U UX IPUMEHEHHH.

O0bsicHUTEe KOHIEeNUMI0 HOPMAJIM3aUU AaHHbIX. HopMmanbHbie GOpMBI BBl 3HAETE,
KOr/la ICHOpMaJIu3alys MOKET ObITh MoJIe3Ha?

Yro Takoe data lake, data warehouse u data mart? B yem ux xirodeBble pa3inyus U
MIPUMEHEHHUS?

Kak o0ecneunTh KauecTBO JaHHBIX B NaiinuiaiiHe?

Oo0bsicuute pasuuny mexay OLTP u OLAP cucremamu.



10.

N

o o

10.

11.
12.

Yro Takoe slowly changing dimensions (SCD)? Onumure paznuunsie tTunsl SCD u
CLIEHapUU UX MPUMEHEHUS.

Kakmue cTparerun napTHIHOHUPOBAHMS IAHHBIX BbI 3HaeTe?

Y710 TaKkoe HAEMIIOTEHTHOCTh B KOHTEKCTE NAWILJIaiiHOB

nannbix? Kak oOecrieunBaeTcs MAEMIIOTEHTHOCTh MPOILECCOB?

O0bsicauTe koHuenuuio data lineage. [loueMy 3T0 BaKHO U KaKME€ MHCTPYMEHTHI
UCIIOJIB3YIOTCS JUISl €70 OTCIICKUBAHUS?

Big Data u o0/1a4HbBIE TEXHOJIOTHH:

IIpuaununs! padorel MapReduce. KakoBbl €ro orpanuyeHus ¥ o4eMy MOsSBUIIUCH
aJIbTEPHATUBBI?

Hadoop 3xocucrema. Kakie KOMIOHEHTBI UCIIONB3YIOTCS U JUISI KAKUX 3a/1a4?

B 4yem pazuuna mexny batch u stream processing? Beiopanu mexay Spark Streaming
u Kafka Streams?

Oo0bsicunTe KoHmenuuo data partitioning B Spark. Kak npaBuibHO BEIOpATh KITFOY
NapTULHOHUPOBAHUSA?

Yro Takoe Spark RDD, DataFrames u Datasets?

Kak Goporbces ¢ data skew B pacnpenesnennbix cucremax? IIpusenure npumepbl
pelIeHU.

O0BbsicHUTe KOHIEeNIUIO serverless B KOHTeKCTe 00padoTkM JaHHBIX. KakoBbl
npeumyiiectsa u Hepoctatku AWS Lambda unn Google Cloud Functions?

Kak peanuzoars CI/CD nns nara-naiiniaiiHoB B 00J1auHoM cpene? .

Yro Takoe data mesh u data fabric? Kak 5Tu apxutekTypsl MEHSIOT OJIXO/ K paboTe ¢
TaHHBIMU?

OO0bsicHMTEe MpenMyLIeCTBA U HeIOCTATKH HCN0JIb30BaHNs managed services Bpojae
AWS Glue uiu Google BigQuery.

Kak o0ecnneunTs 0€301aCHOCTH JaHHBIX B 00J1a4HOI HH(ppacTpykType?

UYrto Takoe data governance U moueMy 3TO Ba)KHO B 00;1a4HbIX cpeaax? Kakue
WHCTPYMEHTHI BbI OBl IPENOYIN HCIOIb30BATh?

Kpamkue memoouueckue ykaszanus
[locne BBIMONHEHUS KaXIOM MPaKTUYeCKOW paboThl CTYAEHT MPEIOCTaBIISET

pe3yJbTaThbl BLINOJHCHUHU 3aIaHUA U MIPOXOAUT coﬁece)mBa}me Imo TeMe.

Llkana oyenxu

Ne Basl OnucaHue
CTyzeHT IeMOHCTPHUPYET YMEHHSI HA HTOTOBOM YPOBHE: yMeeT CBOOOIHO BHINOIHATH 33AaHHUS, IIPEILYC

5 41-50 MOTpEHHBIE TPOTPaMMO¥, CBOOOJHO OTIEPHPYET NPHOOPETEHHBIMA YMEHHUSAMH, IPUMEHSIET UX B CUTYa
IIUSAX TOBBIIICHHOH CIIOKHOCTH.
CTyzieHT IeMOHCTPHUPYET YMEHHUS Ha CPEJAHEM YPOBHE: OCBOWII OCHOBHBIE YMEHUS, HO JIOMYCKAIOTCS H

4 28-40 €3HaYNTEIbHbIE OUIMOKN, HETOYHOCTH, 3aTPYIHEHHUS MTPU aHAJUTHYECKHUX ONepalusiX, HepeHoce yMEeH
Wil Ha HOBBIE, HECTAHIAPTHBIC CUTYaLIUH.
CTyzeHT IeMOHCTPHUpPYET YMEHHS M HaBBIKK Ha 6a30BOM yPOBHE: JOITyCKAIOTCS 3HAUYNTENIBHBIE OIINOK

3 19-27 1, IPOSIBIISICTCS] OTCYTCTBHE OTAETHHBIX YMEHHH, HABBIKOB MO JUCIUIIIMHAPHONW KOMITETEHIINH, HCIIBIT
BIBAIOTCSI 3HAYUTEINIBHBIC 3aTPYJHEHHNS IIPH OIIEPHPOBAHUH YMEHUSIMH H TIPH UX IIEPEHOCE Ha HOBBIE C
UTYalMH.

2 10-18 CTy}leHTv}leMOHCTpH‘pyeT YMEHHS M HaBBIKH Ha yPOBHE HUKE 6a30BOT0: MPOSBIISIETCS] HEJJOCTATOUHOCT
b YMEHUU 1 HABbIKOB.

1 0-9 CTyZeHTOM IPOSIBIISIETCS TTOJTHOE MM IIPAKTHYECKH MTOJTHOE OTCYTCTBHE YMEHHI M HaBBIKOB, HO TIPHC
YTCTBYET Ha 3aHITHH M NBITACTCSI BRIIOJHHUTH 331aHHE.

5.2 TIpoekT

HpOCKTHOC 3aaHUC BBITIOJIHACTCA CTYACHTAMU NHAWBUAYAJIBJIHO WA MaJIBIMU T'PYIIIaMA

(1o 3 uenosek). [IpoekTHOE 3a7aHKE TOKHO BKIIIOUATh CIIEAYIONINE Pa3/Iesbl:



agrwn

VIcTOYHUKH JTaHHBIX, 0COOCHHOCTH pacrojaraeMbIX MAaCCHBOB JJAHHBIX, OCOOCHHOCTH
paboTHI C OONBIIMX JAHHBIMHU

HNudpactpykTypa O0IBIINX JAHHBIX.

TeXHOJIOrHH XpaHEHUs PacIojlaraéMbIX MaCCUBOB JIAHHBIX

TCXHO.TIOI‘I/II/I MU3BJICUCHUA U 06pa6OTKI/I pacnonaraeMHx MAaCCHUBOB JAaHHBIX
B03MOXHOCTB | 11€71eCO0Pa3HOCTh TPUMEHEHHUS TEXHOJIOTHI paclpeaeICHHBIX
BbuncieHns MapReduce, TEXHIOTUUH  pacTIpe/IeICHHOTO XPAHCHHUE K PacTioaraeMomy
MacCCHBY JaHHBIX

3anaua 1. YcranoBka cepsepa
IIpoBecTn mnpenBapUTENbHYIO HACTPOWKY OIIEPALlMOHHOM CHUCTEMBI. YCTaHOBUTH Java
Bepcuu 6x wim crapire. Co3math OTASNbHOM yueTHOM 3anucu it 3anycka Hadoop. HactpouTs
noctym 1o ssh s ynpasnenust y3namu knacrepa hadoop.Ycranosuts Apache Hadoop.
3anpaua 2. Hacrpoiika Apache Hadoop

3agaua3. Mnarerpanus u oopadboTka Ha matdopme Hadoop

Kpamkue memoouueckue ykaszanus

Hrorosas arrecranus npoBOAUTCA MO pe3yJbTaTaM BBIOJHEHUS MPOEKTHOTO 3aJaHMs,
KOTOPOE€ BKJIFOYACT BCE MPAKTHUYECKHE pabOThI, KOTOPhIE OOBEIWHEHBI B €IUHBIN MPOEKT , C
Y4eTOM OCOOCHHOCTEH pacmojaraeMoro (MoJydeHHOTO CTYJASHTOM M3 OTKPBITHIX HCTOYHHKOB)
MaccuBa JaHHbIX. Ha UTOrOBOM 3aHSATHH, CTYJEHT 3alMIIACT MPOEKTHOE 3aJjaHue, OTBEYAET Ha
BOIIPOCHI, ApTYMEHTUPYET PELICHUS
Llkana oyenxu

Ne Bansl Onucanue
CTyJeHT OTBETHI Ha 3aJjaHHbIe BOIPOCHL. CTyIEHT JEeMOHCTPUPYET 3HAHUs Ha BEICOKOM YpOBHE. JleM

5 35-40 OHCTPHUPYET CIIOCOOHOCTH CAMOCTOSITEIFHO PEATN30BaTh MMOJHBIA IIUKII CO3AaHMUs, XpaHEeHHs U 00pad
OTKHM MacCHBOB OOJIBIINX JAHHBIX

4 2934 CTyzeHT IeMOHCTPHUPYET 3HAHHUS Ha CpeHEM YpOoBHe. JIeMOHCTpHpYeT CIIOCOOHOCTh peann3oBaTh 110
JIHBIN VKJI CO3JIAHMSI, XPaHEHUs] H 00pabOTKM MAaCCHBOB OOJIBIINX JAHHBIX

3 2928 CTyzeHT IeMOHCTPHpPYET 3HaHUs Ha 6a30BoM ypoBHe. CIIOCOOEH pea30BaTh YaCTHIHO LMK CO31aH
us, XpaHeHus U 0OpabOTKH MAaCCHBOB OOJNBIIMX JAHHBIX

2 10-21 CTyzIeHT IeMOHCTPHUPYET 3HAHUS Ha YPOBHE HIKE 6a30BOTO.

1 0-9 CTy/ieHTOM NPOSIBIISIETCS TIOJTHOE MJIM TIPAKTHYECKH MTOJTHOE OTCYTCTBHUE 3HAHUH, HO IIPHCYTCTBOBAI H
a 3aHSTUH U IBITAJICS OTBETUTH HA BOIPOCHL.




Karoun ®OC Data engeniring
ba3oBble TexHHUYECKHE BOITPOCHI

1. B uem pasnuna mexxay ETL u ELT npoueccamu?

ETL (Extract, Transform, Load):

Jannsle cHauana u3Bnekatotcs (Extract) u3 uCTOUHUKOB, 3aTeM TpaHCHOPMUPYIOTCS
(Transform) B mpomexxyTounoMm cioe (Harpumep, B ETL-uHCTpyMeHTE), U TOJIBKO MOCIIE 3TOTO
sarpyxkatorcs (Load) B meneByto cucremy (Hampumep, Data Warehouse).

[ToxxomuT AJst CTPYKTYPHBIX JIAHHBIX U CIIy4aeB, KOTa TpaHC(HOpMAIlUU CII0KHBIE H TPEOYIOT
3HAYUTEIBHBIX PECYPCOB.

ELT (Extract, Load, Transform):

Jannsie n3pnekatorcs (Extract), cpasy 3arpyxatorcs (Load) B neneByto cucremy (Harpumep,
obnaunoe xpanunuiie win DWH), a tpanchopmanuu (Transform) BEIMOTHSIOTCS yKe BHYTPH
HeE.

[Tonxonut nnst 6onpmnx 00bEMOB HaHHbIX (Big Data), 00mauyHbIX XpaHWIKIL U CITy4aeB, KOTaa
CBIPBIC JaHHBIC HYXKHBI IS aHATH3A.

KiroueBoe oTnuuue:
ETL tpanchopmupyer nannsie 1o 3arpy3ku, a ELT — mocne. ELT 6onee rubkuii u
MacIITabupyemMbiid, 0COOEHHO B O0JIAYHBIX Cpefax.

2. Yro takoe data modeling u kakue TUIBI MOJIENEH JaHHBIX BBl 3HaETE?
Data modeling — mporiecc co3aanusi CTpyKTYphI JaHHBIX 751 3D GEKTUBHOTO XPAHEHUS
aHaJmn3a.

OcCHOBHBIE TUIIBI MOJIETIEH:

3Be3noo06paszHas cxema (Star Schema):

[lenTpanbHas Tabnuia GpakToB, CBsA3aHHAs ¢ Tabauiamu u3mepeHui (dimensions).
[TpocToTa 1 BeICOKast MPOU3BOAUTENBHOCTD JJIS 3aIPOCOB.

[Tpumep: mpoaaxwu (¢pakTel) + TOBaphl, KIUEHTHI, BpeMs (U3MEpPEHHUs).

Cuexwunka (Snowflake Schema):

VYcnoxHEHHas 3B€3/1a, T€ U3MEPEHUsT HOpMAIU30BaHbl (pa30MThl HA MOATAOTHIIbI).
DKOHOMMT MECTO, HO YCJIOKHSET 3alpOCHI.

[Tpumep: nzmepenue "mpoaykT" pazouTo Ha "kareropus" u "moakareropus'.

Pensiunonnas Mozenb:
Tabmune ¢ cBszsamu (1:1, 1:N, N:M), HopMann3oBaHHbIE A1 MUHUMHU3AIUU 1yOIUPOBaHUSI.

IIpumeHeHue:
3Be3na — i aHanuTHKU (OLAP), cHe)XnHKa — JUIsI CJIOKHBIX CTPYKTYpP C 9KOHOMHEH MecTa.

3. OOBsCHUTE KOHIIETIIIHIO HOPMATU3AINH JTaHHBIX.



Hopmamuzanus — ycTpaneHue nyOoJupoBaHUs U aHOMAIHMH yepe3 pa3OueHne TaduI] Ha
CBS3aHHBIC CYIIITHOCTH.

OcHOBHBIE HOPMAIIbHBIE (POPMBIL:

1. INF: Bce atpulOyTsl aTOMapHbI (HEJEIUMBI), HET IOBTOPSIOMIUXCS TPYIIIL.

2. 2NF: Bemmonnena 1NF + HeT 4acTUUYHBIX 3aBUCHMOCTEN OT COCTABHOI'O KJIFOYA.

3. 3NF: Brmosnnena 2NF + HeT TpaH3UTHUBHBIX 3aBUCUMOCTEH (aTpUOyTHI 3aBUCST TOJBKO OT
NEPBUYHOTO KJII0Ya).

JleHopmanu3anus:
Hamepennoe o0beinHEeHNE TaOIHIT 7151 YCKOPEHUS 3aIPOCOB (HampuMep, B aHATHTHYECKUX
cucremax OLAP).

4. Yro takoe data lake, data warehouse u data mart?

Data Lake:

XpaHUIHUIIE CHIPBIX JaHHBIX (CTPYKTYPUPOBAHHBIX, ONYCTPYKTYPUPOBAHHBIX,
HECTPYKTYPUPOBAHHBIX ).

['ubkocTh, HO TpeOyeT 00paboTKu nepexa ananu3oM (Hanpumep, Hadoop, S3).

Data Warehouse (DWH):
CrpykrypupoBanHoe xpanwiwaiie s aHamutuku (ETL/ELT, cxemsr "3Be3na"/"cHesxxnHka").
Ontumusuposan s SQL-3ampoco (Hapumep, Redshift, BigQuery).

Data Mart:
[TogmuoxectBo DWH 111 KOHKpeTHOTO oTAena (Hanpumep, pUHAHCHI WM MApKETHHT).

Paznuuus:
| Xapakrepuctuka | Data Lake | Data Warehouse | Data Mart |

| {anHbIE | Coipble | OumiienHble | TemaTuueckue |

| Ctpykrypa | I'mbOkas | XKéctkas | Y3kas |

5. Kak obecnieunTh KauecTBO JaHHBIX B MaiIuiaiiHe?
Banmunauus: [IpoBepka Ha KOppeKTHOCTH ((popMaThl, AUATIA30HBI).
Oumnctka: Ynanenue ny0JIMKATOB, 3aMIOJIHEHUE MPOTTYCKOB.
MounuTtopunr: AnépTsl Npy aHOMATHUAX (HaIpUMep, pe3KOM NaJleHnH 00bEMa TaHHBIX ).
TectupoBanue: KOHuUT-TeCTHI A5 TpaHCchHOpMaLIUK.
JokymenTanust: Onucanue MeTaJaHHbIX U lineage.

Hucrpymentsr: Great Expectations, dbt, Apache Griffin.

6. Pazauna mexny OLTP u OLAP cucremamu.
OLTP (Online Transaction Processing):

OnepanroHHbIe CUCTEMBI JIs1 OBICTPBIX TpaH3aKUUM (HarpuMep, 0aHKOBCKHE ONEPALINN).
[Tpumepsr: MySQL, PostgreSQL.



OLAP (Online Analytical Processing):
AHaIUTHYECKUE CUCTEMBI JJI CJIOKHBIX 3alIpOCOB IO UCTOPHUYCCKUM JaHHBIM.
[Tpumepsr: ClickHouse, Snowflake.

CpaBHeHue:

| XapaxTepucruka | OLTP | OLAP |

| Haznauenne | Tpanzakuuu | AHanuTHKa |

| Jarnb1e | Texymme | Uctoprueckue |
| Ontimmsanus | 3amuce | UreHwe |

7. UYro takoe slowly changing dimensions (SCD)?
SCD — meTonpl 00pabOTKH M3MEHEHHI B I3MEPEHUAX (HapUMep, CMEHa ajipeca KIIMEHTA).

Tuner SCD:

Tun 1: Ilepe3zanuch cTapblX JaHHBIX (UCTOPUS HE COXPAHAETCS).

Tun 2: Jlo6aBneHue HOBOI CTPOKU C METKAMH BPEMEHH (AKTYAJILHOCTH).

Tun 3: XpaHeHue orpaHUu4eHHON UCTOPUM (HAIpUMEp, MIPEAbIAYIIEE 3HAYEHUE B OTAECIbHOM
cToJione).

IIpumenenue:
Tun 2 — nns aynura v aHanu3a UCTOPHH.

8. Crpareruu napTULHOHUPOBAHUS JAHHBIX.
Mo muanazony: Pasmenenue mo 3HadeHusM (Hampumep, mara: 2023-01°, "2023-027).
ITo cniucky: I'pynmnupoBka no kareropusim (Hampumep, pernos: EU, US).
[To xamry: PaBHOMEpHOE pacnpeneneHue it 0aJTaHCUPOBKU HArPY3KH.
ITo Bpemenu: Jlns BpeMEHHBIX psiioB (JIOTH, COOBITHSA).

I_ICJ'ILZ yCKOpCHI/Ie 3aIIpOCOB U YIIPABJICHUC OOJIBIIMMHU Ta6J'II/II_IaMI/I.

9. neMnoTeHTHOCTD B MalIuIaiiHaX JaHHbIX.
M nemMnoTeHTHOCTh — CBOWMCTBO OIEpalvy, IPU KOTOPOM IIOBTOPHOE BBIIIOJHEHUE HE MEHSET
pesynbrar (Hanpumep, 'UPDATE' ¢ ycioBuem).

Kaxk oGecrieunTs:

Ncnonb30BaHne YHUKATBHBIX KIFOYEH JJISl BCTABKH.

[TpoBepka Ha cyliecTBOBaHUE JAHHBIX Meper 00paboTKOM.

Tpanzakuun u mexauusmsl "upsert” (INSERT ... ON CONFLICT UPDATE).

10. Konmemmus data lineage.
Data lineage — orciiexxuBaHmie MPOUCXOKACHHS JAHHBIX, UX EPEMEIICHUS 1 TpaHChopmarnit
B ITaMIUTAlHE.



BaxHocTs:

Aynut u coorBerctue perynauusm (GDPR).
[Touck mpuYMH OMHOOK.

OntuMu3anus mpoieccoB.

Hucrpymentsl: Apache Atlas, Collibra, Alation.

Big Data u o6/1auHble TEXHOJIOTHH

1. Ipuauuns! padotsl MapReduce. KakoBbl ero orpaHHYeHUs H IOYEMY TIOSBUIIUCH
albTepHATUBBI?
[TpunIMTIBL:
- Map: Pa3nenenue naHHBIX Ha YacTU U MapajuieibHas 00paboTka (Harmpumep, GUIbTpanus
WJIU TIpeoOpa3oBaHue).
- Reduce: Arperanus pe3ynbraro u3 stana Map (Hanpumep, CyMMHPOBaHHUE UITH
TPYNIUPOBKA).

OrpanuueHus:

- Bricokas 3aaepxkka: 3anuch IpOMEXYTOUHBIX JaHHBIX Ha JIUCK 3aMeUISIET MPOLIECC.
- CnoxHoctb: Hamumcanue xona Asis CI0XKHbBIX NMalIIaiiHOB TpeOyeT MHOTO YCHIIMH.

- He nmoaxoaur mist crpumunra: Tonbko maketHas oopadotka (batch).

AJIBTepHATUBBI:

- Apache Spark: Hcnonb3yer onepaTuBHY0 naMsth (iN-MemMOory), moaaep>kuBacT CTPUMUHT U
SQL.

- Flink: OntuMusipoBan aj1st HOTOKOBOW 00pabOTKH ¢ HU3KOIT 3a/1epXKKOiA.

2. Hadoop skocucrema. Kakre KOMIOHEHTBI UCTIONB3YIOTCS U JUTS KAaKUX 3a1a4?
OCHOBHBIE KOMITOHEHTHI:
- HDFS (Hadoop Distributed File System): PacnpenenénHoe xpaHeHHE TaHHBIX.
- YARN: Vnpasnenue pecypcamu Kiacrepa.
- MapReduce: TlaketHas o6paboTka (ycrapesiunii, 3aMeHEH Ha Spark).
- Hive: SQL-untepdeiic s 3anpocos k qanueiM B HDFS.
- HBase: NoSQL-6a3a mist peaJIbHOTO JIOCTYTIA K JaHHBIM.
- Spark: Beictpas oOpaboTka in-memory.
- Kafka: CtpuMHUHT TaHHBIX.

[Tpumep MCTOIB30BAHUS:
- HDFS + Spark qs ETL, Kafka qis moTokoBbIX qaHHBIX, HiVe 171 aHATUTHKY.

3. Pazuuna mexnay batch u stream processing. Beroop mexny Spark Streaming u Kafka
Streams?
- Batch: O0paboTka maHHBIX MOPIMSAMH (HAPUMEp, pa3 B JeHb). [10AXOIUT IS CIIOKHBIX
AQHATUTHYECKUX 3a7ad.
- Stream: OGpaboTka B peaTbHOM BpeMeHH (HarpuMep, MOHUTOPUHT TPaH3aKIIN ).



Spark Streaming vs. Kafka Streams:
| Kpurepuit | Spark Streaming | Kafka Streams |

| Macmtabupyemocts | [Togxonut muis 60ipmux kiactepoB | Jlydie ams HeGoabIInX peaabHbIX

3a1ay |
| 3ameprkka | Muaumym 1 cexynaa | ML CEKYHTBI |
| Uaterpanus | Paboraer ¢ HDFS, Kafka | Tomsko Kafka |

Bri6op:
- Ecim yxe ucnionssyere Kafka u nyxna Huzkas 3anepxka — Kafka Streams.
- JI71st CIIO’KHOM aHAIMTHKK U MHTETPAIMU C APYruMu cucteMamu — Spark Streaming.

4. Konnenmus data partitioning B Spark. Kak BeiOpath kitou napTUIIUOHUPOBAHUS?
Partitioning — pasaeneHue TaHHBIX HA YaCTH JUTS apalIeIbHOW 00pabOTKH.

Kak BpIOpath Kittou:

- PaBHOMepHOe pactipenenenue: M3beraiite skew (Hampumep, xamr ot ID BMecTo kateropuu ¢
MaJIbIM YMCJIOM 3HAYEHUH).

- Yacrteie punptpel: [lapTunmonupyiite mo noisM, Kotropsie yacto ucnonbiytorces B WHERE.
- JOIN-onepanuu: OnuHakoBbIE KIFOYU B coeAuHsIeMbIX Ta0nunax yckopsitoT JOIN.,

ITpumep:

*python
df.repartition(100, "date") # 100 maptummii mo nare

5. Spark RDD, DataFrames u Datasets
- RDD (Resilient Distributed Dataset):
- HuzkoypoBHeBast abCcTpakiysi, HeM3MEHseMas U pacipeeinéHHas.
- [Toaxoaut i py4HON ONTUMHU3ALHH.
- DataFrame:
- Tabmuunast abcrpakius ¢ ontuMu3anmeit (Spark SQL).
- Ilonnepxka SQL u BcTpoeHHBIX GyHKIMI (Hapumep, 'groupBy’).
- Dataset:
- TunmsuposanHas Bepcust DataFrame (tonbko s Scala/Java).

Kornma ncnonn3oBaTh:
- RDD — n1s1 cioskHBIX HU3KOYPOBHEBBIX OTIEpAIUil.
- DataFrame/Dataset — mis ananutuku 1 SQL.

6. Kax 0opotbes ¢ data skew B pacnipenenéHHbIX crcTemMax”?
Data skew — HepaBHOMEpHOE pacnpeieieHne JanHbX (Hanpumep, 80% 3amuceii B 0JHON

NapTULIUN).

Pemenus:



- Comnsnka (Salting): Jlo6asnenue ciayuaiinoro mpedukca k kaouy ('key -> salted_key).
- VBenuuenue naptunuii: repartition(1000) .
- Jlokaneubie JOIN: “broadcast’ mis mageHbKux TabIuIL.

IIpumep:

“python

from pyspark.sql.functions import concat, lit, rand

df = df.withColumn("salted_key", concat("key", lit("_"), (rand() * 10).cast("int")))

LGN

7. Serverless B 00pabotke qanabix. AWS Lambda vs. Google Cloud Functions
Serverless — BoInoNHEHHE Ko1a O€3 YIIpaBICHUs CepBepaMu (aBTOMacIITAOMPOBaHKE, OIIaTa
3a MCMOJIb30BaHUE).

CpaBHeHue:

| Kputepuii | AWS Lambda | Google Cloud Functions |
e e e |

| Maxkc. Bpemst | 15 MmuHyT | 9 MunyT |

| Materpanmss | S3, DynamoDB | BigQuery, Pub/Sub |
| SA3bIKH | Python, Node.js, Java | Python, Node.js, Go |

ILnrocsr serverless:
- Her undpactpykrypHbIX 3aTpar.
- ABTOMacIITaOMpOBaHUE.

Munycsl:
- XosoAHbIN CTApT (3a/1eprKKa MPU TIEPBOM BBI30BE).
- OrpaHnyeHus 10 BPEMEHU BHITIOJTHEHMUSI.

8. CI/CD mys nara-maiiaifHOB B 00J1aKe
[Moxxon:
- TectupoBanue: FOHUT-TeCTHI (Hanpumep, Pytest), HHTErpaOHHbIE TECTHI C JAHHBIMH.
- PaszeépreiBanue: Terraform mist uadpactpykrypsl, Airflow mis opkecrparnuu.
- NHCcTpymeHTsI:
- GitHub Actions/GitLab CI mys 3amycka TecToB.
- Docker s koHTeliHEpU3aImy.
- Jenkins st CII0KHBIX MANTUIANHOB.

IIpumep:
“yaml
# GitHub Actions nns mara-nairiaiina
jobs:
test:
runs-on: ubuntu-latest
steps:
- run: pytest tests/

~



deploy:
needs: test
run: terraform apply

ANNN

9. Data Mesh u Data Fabric
- Data Mesh:
- JlekoMMO3UIIMsI TaHHBIX O JOMEHaM (Harpumep, GUHAHCHI, MAPKETHUHT).
- Kaxxmas komania oTBeyaeT 3a CBOM JJOMEH.
- Uucrpymentsr: Kafka, Domain-Driven Design.
- Data Fabric:
- Enunelii ciioit 1uist 1oCcTyma K IaHHBIM 4epe3 MeTajanHbie u Al.
- [Tpumep: Informatica, IBM Cloud Pak.
Pazanna:
Data Mesh — opranuzanuonnas ¢urocodus, Data Fabric — texHonornueckas peaan3ariusi.

10. Managed services: AWS Glue vs. Google BigQuery
AWS Glue:
- [mrocer: MaTerpanus ¢ S3, Spark noz kamorom.
- Munycsl: C10)KHOCTb HaCTPOIKHU, BBICOKAsi CTOUMOCTb IPU O0JIbIINX 00bEMaX.

Google BigQuery:
- [Imrocel: MraoBenHoe macirabupoBanue, SQL-unTepdeiic.
- Munycsr: Vendor lock-in, crouMocTh mpu 4acThIX 3ampocax.

Bri6op:
- Il cnoxuoro ETL — Glue.
- Jlnst ananutuku — BigQuery.

11. Be3omacHOCTh JaHHBIX B 00JIaKe
- [udposanne: AES-256 mist nanusix B rest u TLS ans nepenaun.
- IAM: Poznesoii noctyn (nanpumep, AWS IAM, GCP IAM).
Mounwurtopunr: AWS CloudTrail, Google Security Command Center.
GDPR/Compliance: Mackuposanwue Pll-manubix (HanpumMep, ¢ momoripio Apache Ranger).

12. Data Governance B o0Ojake
Data Governance — ymnpaBiieHHE Ka4eCTBOM, JIOCTYIIOM M O€30TIaCHOCTBIO JaHHBIX.

NHcTpymeHTsI:
- Open Source: Apache Atlas, Marquez.
- IIponpuerapusie: Collibra, Alation.

[Touemy BaxkHO:
- CootBerctBue perysinusm (GDPR, HIPAA).
- [IpeoTBpaieHne yTeyek u ommooK.



Kurouu (kpurepun) 111 IPOEKTHOTO 3aJaHMA)

Kpurepuii

Onucanue

AHanmu3 kadecTBa Habopa
OOJBIINX TAHHBIX

Bri6op u o6ocHOBaHKE BEIOOpPa METOIOB aHAIM3a KadecTBa M XapakTepa
JTAHHBIX pacrojaracMoro Habopa JaHHBIX

Pa3MmeTka njaHHBIX B
COOTBETCTBUHU C KIIaCCOM
3aJa41, MOJICIIbIO IAHHBIX

PasMeTka maHHBIX COOTBETCTBYIOIaA 3ajaaye,
PIHTGJIJIGKTyaIII:HOfI MOACIN

oeJsiM  IOCTPOCHUS

WudpactpykTypa 60abImmx
JTAHHBIX

Apl" YMCHTHUPOBAHHLIC BBIBOABI O TEXHOJIOTMU U3BJICUCHUA U 06pa60T1<1/1
pacmnojiara€MabIX MaCCUBOB TaHHBIX

TexHonmoruu XpaHeHus
pacroJyiaracMbIX MacCUBOB
JTaHHBIX

Br100op TeXHOIOTHH XpaHEHHSI PACTIONaraeMbIX MaCCHBOB JAHHBIX

HUcnions3oBanue
WHCTPYMEHTApHUs

VYcraHoBKa cepBepa: INpPEABApPUTEIBHYI0 HAaCTPOWKY ONEPAaLMIOHHON
CUCTEMBI; YCTaHOBKA Java BepCUU 6X WIIM CTaplle; CO3IaTHUE OTAETbHON
YUETHOH 3amncH;, HacTpoWKa JOCTyHa Mo ssh ans ympaBieHus y3iamu
kiactepa hadoop; ycranoska Apache Hadoop

I[OCTI/IFHyTBIe PE3yabTaThl

YMeHHe CTylIeHTa peann30BaTh MOJHBIA UK CO3JAaHUS, XpaHEHUS U
00pabOTKM MaccHBOB OONBIINX JAaHHBIX CPEACTBAMH CBOOOJHOMN
nporpamMHo# miatdopmer Hadoop
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