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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. Tlo3HaKOMUTBCS C OCHOBHBIMU OTKPBITBIMU TEXHOJIOTUAMHU OOJIBIINX JTaHHBIX
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),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMUd OCBOEHHUS 00pa30BaTENbHON IMpOrpaMMbl,

npecTaBiceH B Tadimie 1.

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

Kon u popmynuposka

PeSyJ’IBTaTBI O6y‘IeHI/I$I 10 TUCIHUITTINHE

CHUCTEM, UCTIOJIB3YS
HMHTCJJICKTYaJIbHbIC
TCXHOJIOTHUHU

0}11_?(3)1?[1}%48 ’ Kon u popmynupoBka HETHKATODE Kon
COKpalieHHOe KOMITCTCHIIH HOCTIDRCHILA pe3yib DopmynupoBKa pe3ysbTara
KOMITETEHIINN
Tara
09.04.03 OIIK-5 : Ciocoben OIIK-5.1k : Co3maet P13 3HaHne | ApPXHUTEKTYpHI
«[Ipuknagnas | paspabaTbIBath U Y HCTIOJIB3YET nHQPaCTPYKTYpHI
nHpopmaTnKa» | MOIEpPHH3HPOBATH MPOTPaMMHO- XpaHEHHUs 1 00paboTKH
(M-TIN) MIPOTPaMMHOE U amnmaparHbIe OOJNBIINX TaHHBIX
anmapaTHoe KOMIIJIEKCEI P4 | Ymenue | [Toctpoenue
obecrieueHye aBTOMaTU3HPOBAHHBIX UHPPACTPYKTYPBI
nH(pOpMALMOHHBIX U | MH)OPMALMOHHBIX GONBIINX TaHHBIX
ABTOMAaTHU3UPOBAHHBIX | CHUCTEM PS5 Haspix | basoas Hactpolika
CHUCTEM KOMITOHEHTOB
HHPPACTPYKTYPHI
OOJBIINX JTAHHBIX
OIIK-5.2k : PJI1 3Hanve | ba3oBble TEXHOJOTHH
MopepHu3upyer u OOJIBIINX JIAHHBIX
pa3BuUBacT P12 | Ymenue | Bribop nogxonammx
HHPPACTPYKTYPY TEXHOJIOTUHI
NporpaMMHO- PS5 Hasrix | ba3oBas Hactpoiika
alllapaTHbIX KOMITOHEHTOB
KOMIIJIEKCOB I/IH(i)paCprKTprI
ABTOMATH3MPOBAHHBIX GONBIINX JAHHBIX
MH()OPMALMOHHBIX

B nmponecce OCBOCHUA OUCHUINIMHBI PEIHAOTCA 3aJadd BOCIIMTAHUA TAPMOHUYHO
paSBI/ITOI\/'I, HanI/IOTH‘{HOfI n conuaJibHO OTBETCTBEHHOM JHWYHOCTH Ha OCHOBE TPpaaAUIIUOHHBIX
pOCCHfICKPIX AYXOBHO-HPABCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKUX I_[CHHOCTeﬁ, MMPpEACTaBJICHHLIC

B Ta0Omure 1.2.

Tabmuua 1.2 — [{eneBble OpueHTUPBI BOCIIUTAHUS

BocnurareabHble 3a1a41

®DopMUpOBaHUE IEHHOCTEI

IlereBble OpHEHTHPBI

(I)OpMI/IPOBaHI/le HAYYHOT0 MUPOBO33PCHUA U KYJIbTYPbl MBINLJICHUSA




MBIIIJICHUA

CDOpMI/IpOBaHI/IC OCO3HaHus ICHHOCTHU
Hay4YHOI'0O MUPOBO33PCHUSA U KPUTUYCCKOI'O

I'ymanusm

CucteMHOE MEIIICHHE

fl)opanOBalme KOMMYHUHKATUBHbLIX HABBIKOB U KYJbTYPbI 0o0IIeHusT

®dopMupoBaHHe HABBIKOB ITyOJIMYHOTO
BBICTYIIJICHUS U NIPE3EHTAI[M CBOUX HIeH

Bzaumonomoris u
B3aMMOYBayKE€HHE

YMenue paboTaTh B KOMaHIe U

B3aUMOIIOMOIIb

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

Huctunnuna «Texunonorun Big Data» otHocuTcs k biioky 1 Jlucuurminael (MOIyin).

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pvemM aucHUIUIMHBL (MOJYJSI) B 3a4eTHBIX EAMHHUIAX C YKa3aHUEM KOJMYEeCcTBa
aKaJIeMUYECKUX YacoB, BBIJCICHHBIX HAa KOHTAKTHYIO PaboTy ¢ oOydaromumucs (1o BUAaM

y4eOHBIX 3aHATHI) U HAa CAMOCTOSITEIbHYIO pabOTy, IPUBE/IEH B Ta0IuULE 2.

Tabmuna 2 — O6mas TpyI10eMKOCTh JUCITUILTUHBI

Tpyno- OO0beM KOHTAaKTHOM paboThl (4ac)
Cemectp €MKOCTb
dopma (0D0) dopma
HasBanue Yactp Bueaynu- CPC
o0yue- WU KypC AynuropHas aTrec-
OIIOII BO s VII (300, TOpHast -
0300) 3.E.) Bcero
nek. | npak. | ma6. | IMTA | KCP
09.04.03
Ipuxnagnas (e]0]0] MO1.b 2 4 37 0 36 0 1 0 107 I3
HH(pOpPMATHKA

4 CTpyKTypa U coiepKaHue M CUMILIHHBI (MO1YJIs1)

4.1 Ctpykrypa tucuuniunsl (Moay.as) miss O®O

TemaTuueckuil miaH, OTpakaroOUIM COAEpX)aHUE TUCUUIUIMHBI (IEpEeYeHb pa3/iesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUEOHBIX 3aHATUHN C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
¢ Y4eOHBIM IJIaHOM, TIpHBEEH B Tabnuie 3.1

Tabnuma 3.1 — Paznens! JUCHUIUIMHBL (MOAYJIS), BUABI YU€OHOU NEATENbHOCTH U (hOpMBI

TeKymero KouTpos aiust OO

Kon pe- Kos-Bo yacoB, oTBeICHHOE Ha
dopma
Ne Ha3sBanue TeMbl 3yJIbTaTa
Jlek IMpaxr Jla6 CPC TEKYIETO KOHTPOJIS
00y4eHus
1 | I'enepanms gaHHBIX PJI1 0 6 0 11 CobecenoBanne
NubpactpykTypa 60mbImux P/12,
2 JIAHHBIX P14, PII5 0 12 0 30 CobecenoBanne
3 | MapReduce P13, P14 0 6 0 30 DKk3aMeH/cobeceoBaHNe
4 | Texnonoruu Big Data PJ15 0 12 0 36 DKk3aMeH/cobeceoBaHue
HToro mo Tadauie 0 36 0 107

4.2 Copep:kanue pa3aejioB U TeM AUCHHILTHHBI (Moay.as) aisa OPO

Tema 1 I'enepayus 0anHwix.




Coz[epxcaHHe TeMbl: ICTOYHUKHN 6OJ'IBH_II/IX JaHHBIX: IIOMCKOBBIC MallWHBI, COLIUAJIBHBIC
ceTu, 0aHKOBCKHUE TPaH3aKIIMH, TeJIeKoM, OnonHpopmaruka, IHTepHeT Beriei. XapakTepuCTHKA
OOJIBIIINX JaHHBbIX. HpI/IMeHCHI/Ie GOHBHJI/IX JAaHHBIX B )KU3HU 4YCJIOBCKA.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHBIC
texHonoruu: [IpakTuueckoe 3aHATHE.

Bupl caMoCTOSTENTbHOM TIOJTOTOBKY CTYICHTOB IO TEME: .

Tema 2 Ungppacmpykmypa 60abuux OaHHbIX.

Copnep:xanne TeMbl: PactipeieieHHbIe apXUTEKTYphl OOJIBIUX NaHHBIX. [lapannensabie u
pacnpenenennbie Beruncienus. Grid. Pactipenenennsie daitioBeie cucrembl. DaiioBas cucreMa
Google. OcHOBHBIE KOMIIOHEHTHI pacipeneiacHHon (aimoBoii cuctembl. BoccraHoBieHue
JIAHHBIX B pacIpeieIcHHON (haisIoBOM cHCTEME.

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

Buael camoCTOSTENBHOM MOJATOTOBKH CTYJIEHTOB 110 TEME: .

Tema 3 MapReduce.

Conepxkanrie TeMbl: MOJENb paclpeleICHHbIX BBIUYUCICHUA B  BBIYMCIUTEIBHBIX
KJIacTepax.

@®opMbl U METOZIBI MPOBEACHUS 3aHATUH O TEMe, MPUMEHSEMbIe 00pa3oBaTEIbHbBIC
TexHojoruu: [IpakTuaeckoe 3aHATHE.

Bupl caMoCTOSITENTbHOM TTOJTOTOBKU CTY/ICHTOB IO TEME: .

Tema 4 Texnonocuu Big Data.

Conepxanne TemMbl: T€XHOJIOrMM pacHpeesiCHHBIX BBIUMCICHUN W XpaHEHUS JaHHBIX:
Hadoop — TexHoorus pacrnpe/ie/ieHHbIX BbIYKCICHUS Ha ocHOBe Mozaenu Map Reduce. HDFS —
TEXHOJIOTHUS pacnpeereHHoi (ainosoii cucremsr Hadoop. Pemenne na 6a3ze Hadoop: Cloudera.
TexHomorust mapasuienbHol 00paboTku maHHBIX Apache nifi. {ucnerdyepusanus cooOmeHui
Apache Kafka. Cucremsl xpanenus AsterixDB, HP Vertica, Impala, Neo4j, Redis, SparkSQL.

@opMBl U METOJBI TPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TexHosoruu: [IpakTraeckoe 3aHsATHE.

Bunsl caMocTosTenbHON OATOTOBKY CTYASHTOB IO TEME: .

5 Meroauveckne YyKazaHusi AJds O0yYAIOIIMXCH MO M3YYEHHI0 M Ppealu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThl

MeTtoan4ecKue peKOMEeHAANH 110 OPTraHU3alMi CAMOCTOATEIbLHOH padoThI

B xome u3yuyeHMs AUCHMIUIUHBI CTYIEHTHI JOJDKHBI MOCEHIaTh AyAUTOPHBIE 3aHATHS
(mpakTHUYECKUE 3aHATHUSA, KOHCYibTauuu). Ocoboe MecTo B OBIAJEHUH YacTblO TEM JaHHOMN
JUCIUIUIMHBI OTBOJUTCSI CAaMOCTOSITENILHOM padoTe, MpU 3TOM BO BpeMs ayJUTOPHBIX 3aHITUN
MOTYT OBITh PACCMOTPEHBI U MpopaboTaHbl HanloJiee BaXKHbIE U TPYAHbIE BONPOCH! MO TOM WK
WHOM TeMe NHCUUIUIMHBI, a TPUMEHEHHUE YK€ OCBOEHHBbIE HAaBBIKOB B CMEXHBIX TEXHOJIOTHAX
BBIHECEHBI Ha CAMOCTOSTENIbHOE 00yUYEeHHE.

B cooTrBercTBUM ¢ y4yeOHBIM IUIAHOM HaIpaBJIEHUS MOJATOTOBKU MPOILIECC H3yYEHUs
JUCLUIUINHBI TIPEyCMaTpUBAaeT MPOBEACHUE IPAKTUYECKUX 3aHATHI, KOHCYNbTALUN, a TaKKe
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB.



Hwuxe nepeuriciienbl npeiHa3HAYeHHBIE JIJIs1 CAMOCTOSATEILHOTIO U3YUEHUs CTyICHTaMu Te
BOIPOCHI, KOTOPbIE BO BPEMsI IPOBEACHUS ayAUTOPHBIX 3aHATUN H3y4alOTCs HEIOCTATOYHO WIIU
M3y4eHUE KOTOPBIX HOCUT 0030pHBIIN XapakTep.

IlepeyeHb U TeMaTHKA CAMOCTOSATEILHBIX PA0OT CTY/I€HTOB MO JUCHUILINHE

1. Hcnonb3oanue 6a3sl MongoDB
2. Wucrpyments! uarerpammu Splunk u Datameer

5.2 OcobenHocTH opraHu3anuu oO0y4YeHHs JJsf JHI ¢ OrPAaHUYEHHBIMH BO3MOKHOCTAMH
310POBbsI 1 HHBAJIHI0B

[Tpr HEOOXOIUMOCTH OOYYAIOIIUMCS U3 YUCIIA JIUI] C OTPAHHYCHHBIMHA BO3MOXKHOCTSIMHU
3JI0POBbS 1 MHBAIHJIOB (I10 3asBICHUIO 00YUAIOMIETrocs ) MPEIOCTaBISIeTCS yaeOHas
uH(pOpMaIKs B JOCTYIHBIX (POPMAX C YIETOM MX UHAMBHIYAIbHBIX ICUXO(PU3HIECKUX
OCOOCHHOCTEH:

- TS JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMYSHHBIM IIPH(PTOM; B hopme
JJICKTPOHHOIO  JIOKYMEHTa; WHUBHyaJIbHBIE KOHCYJIbTAllUU c [IPUBIICYCHUEM
TU(DI0CYpIOTIEPEBOIUNKA; NHIUBUAYAIbHbBIE 3aJaHHsI, KOHCYJIbTAIlUN U JIp.

- 17151 JIMLL C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 31eKTPOHHOTO IOKYMEHTA;
WHJVBHyaJIbHbIE KOHCYJIbTAallUW C IIPUBJIICYCHHEM CYpAONEPEBONUMKA; HWHAVBUIYAIbHbIE
3a/laHus], KOHCYJIbTallUU U JIP.

- IUTsI JTUT] C HApYIICHUSIMU OTIOPHO-/IBUTATEIIBHOTO alllapaTa: B euaTHo# popme; B hopme
3JICKTPOHHOI'O TOKYMEHTa; NHIUBUYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH OLIEHOYHBIX CPEICTB /1JIfl MPOBEJIeHUs TEKYIIEero KOHTPOJIsl U MPOMeXKYTOYHOMI
arrecTauuy 00y4aroMXCcs M0 JMCUMILINHE (MO1YJIIO0)

B cootBerctBuu c¢ TtpeboBanusmu PI'OC BO nans arrecranuu oOydaroIIuMXcs Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JIOCTHKEHUH IUIAaHUPYEMBIM pe3ylbTaTaM OOydeHHUs IO
JUCLUILINHE (MOJIYJII0) CO3/1aHbl (POH/IBI OLIEHOYHBIX CPEICTB. THUIIOBBIE KOHTPOJIbHBIE 3a/1aHNUS,
METOJUYECKUE MaTepuaibl, ONPEACIAIOINE IPOLUEAypbl OLEHWBAaHUSA 3HAHUM, YMEHUH U
HaBBIKOB, a TAKXKE KPUTEPUU U ITOKA3aTeNu, HEOOXOAUMBIE /ISl OLIEHKH 3HaHUH, yMEHUH, HAaBBIKOB
U XapakTepusylolMe HTambl (OPMUPOBAHMS KOMIIETEHIMH B  Tpolecce OCBOEHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeacrasiieHsl B [Ipunoxenun 1.

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

7.1 Ocnoenasa numepamypa
1. Hansu, O. I'. [lannbie: xpanenue u oopadotka : yuebnuk / I.I'. Haasa. — Mocksa :

NHOPA-M, 2026. — 205 «c¢. —  (Beicmee oOpazoBanme). —  DOI
10.12737/textbook_5cf8c7f2b8cdh8.06963680. - ISBN 978-5-16-021135-0. - Tekcr
anektpoHHbli. - URL: https://znanium.ru/catalog/product/2214875 (mata oOpamieHus:
31.05.2026)

2. 3apamenckux, E. Il. MutepHer Bemeil. MccnenoBanuss 1 001acTe NMPUMEHEHUS :
monorpadus / E.I1. 3apamenckux, U.E. AprembeB. — Mocksa : UHOPA-M, 2026. — 188 c. —
(Hayunast mbicib). — DOI 10.12737/13342. - ISBN 978-5-16-019914-6. - TekcT : 37€KTPOHHBIIA.
- URL: https://znanium.ru/catalog/product/2209240 (nara obpamienus: 31.05.2026)

3. TarapuukoBa, T. M. UnTemnekryanbHblii aHanu3 AaHHBIX : yueOHoe nocobue / T. M.
TarapaukoBa. - Mocksa ; Bosnorna : Madpa-Unxenepus, 2024. - 172 c. - ISBN 978-5-9729-1772-



3. - Tekcr : anexkrponnsiit. - URL: https://znanium.ru/catalog/product/2169704 (nata oOpamienus:
31.05.2026)

7.2  Jonoanumenvhas qiumepamypa

1. IManmemog, C. B. OcHoBBI cO0pa 1 00pabOTKH OOJBIINX JAaHHBIX : ydeOHOe mocodue / C.
B. ITampmoB. — Cawmapa : III'VTH, 2023. — 285 c.— Tekct : anexTpoHHslii / Jlanp :
3JIeKTpOHHO-OMOmMoTeyHass cucrema. — URL:  https://e.lanbook.com/book/411830 (mara
obparmienusi: 25.05.2026). — Pexum goctyna: AJjis aBTOPU3. M0JIb30BaTENCH.

2. ®pomnos, E. A. Maremaruka qyis Data Science : yueOnoe nocodbue / E. A. @ponos, C.
B. Conénsprit. — Cankr-IlerepOypr : ['VAIL, 2023. — 44 ¢. — ISBN 978-5-8088-1837-8. —
Texcr: onextpoHHsni// Jlamp : snekTpoHHO-OMOnmMoreuHas cucrema. —  URL:
https://e.lanbook.com/book/461399 (mata oOpamenus: 25.05.2026). — Pexum poctyma: ans
ABTOPH3. MOJIb30BATEIICH.

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '""Humepnem',
eKn04an npogeccuonanvuvie 6a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. DnexrponHo-6ubnoTeuHas cuctema "ZNANIUM.COM"

2. DnextpoHHO-OMOMMoreyHas cucrema "JIAHB"

3. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a naHHbIX - Pexxum

nocrymna: http://oaji.net/

4. [Ilpesunentckas Oubnmoreka wuM. b.H.Empnuna (06a3a JaHHBIX —pa3IMYHBIX

npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

5. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUILIMHBI (MOAYJs) W IepeYeHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX NPH OCYHIECTBJIEHHMH 00pa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIIOYAas epeYeHb NPOrpaMMHOro odecreveHust

OcHOBHOE 000pYIOBaHUE:

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

e MyneTumenuitHelii  kommiaekT Ne2 B cocrase:npoektop Casio XJ-M146,3kpan
180*180,kpemneHne NOTOI0YHOE

e MynbsTrMenuitHbI mpoexTop Casio XJ-V2

e O6umaynsrit Mmorutop 23" LG CAV42K

e O6maynbiit Moautop LG Electronics uepHslii +ki1aBuaTypa+Msbliilb

e CereBoil MonuTop:Hynesoii kinent Samsung SyncMaster NC240

e Ycr-Bo 6ecn.mutanust UPS-3000

IIporpaMmmHOE obOecIIeueHHE:

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

Hassarue OIIOII BO, Kon u popmynupoBka KoMHeTeHIN

COKpameHHOe nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.04.03 «IIpuknanHa
s MHPOPMATHKA»
(M-IIN)

OIIK-5 : Cnocoben pa3pabaTeiBaTh
1 MOJICPHU3MPOBATh IIPOrPaMMHOE
U anmaparHoe obecrieueHune HHpop

OIIK-5.1k : Co3maeT 1 UCTIONB3YET MPOTPAMMHO
-arnmaparHble KOMILIEKChl aBTOMAaTH3HPOBAaHHBIX
MH(OPMAIMOHHBIX CHCTEM

MAallMOHHBIX U aBTOMATHU3UPOBAHHBI
X CUCTEM

OIIK-5.2k : MonepHHU3UpYeT U pa3BUBaeT HHDP

aCTPYKTYpy NPOrpaMMHO-aINIMapaTHBIX KOMILIEK
COB aBTOMAaTH3MPOBaHHBIX MH()OPMALIMOHHBIX C

HCTEM, UCTIONb3Ysl HHTEIUIEKTYaJIbHbIE TEXHOJIOT
207

Komnerenmus cuntaercst chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciyvae, eCIIM MOoITy4YeHHbIE
pe3ynbTaThl OOy4YEeHHS [0 JUCHUIUIMHE OICHEHBI IIOJIOKHUTENBHO (JIUara3oH KpUTEpHUEB
OLICHUBAHMSI PE3YJIbTATOB O0YUCHHUS «3aUTEHOY, «YIOBICTBOPUTEIBHOY, «XOPOIIOY», KOTIUIHOY).
B ciiygae OTCyTCTBHS IMOJIOXKHMTEIFHONH OLEHKM KOMIIETCHIMSI Ha JaHHOM JTale CYUTAaeTCs
Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-5 «Cnioco6en pa3pabarbiBaTh U MOJAEPHU3UPOBATH MPOTPAMMHOE U
anmaparHoe obecreyeHre HH(POPMAIIMOHHBIX M ABTOMAaTHU3UPOBAHHBIX CUCTEM»

Tabmuna 2.1 — Kpurepun orieHKM WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUN

Pe3ynbraThl 00y4eHuUs 0 IUCIUILIIMHE
Ko u gopmynnpoka uaaukar | Ko | Tu Kpurepuu onieHuBaHUS pPe3yNbT
opa JOCTUXKEHUs KoMrereHuy | A I aToB 00y4YeHHUsA
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-5.1k : Co3aeT ¥ UCIoJb3 Cdopmuposagiiieecs: 3HaHuE 00
3H | ApXuUTeKTypbsl HHPACTPYKTYp
yeT ImporpaMMHo-anmapatssie Kk | PJJ apXUTEKTypax HHPPACTPYKTyp
aH | bI XpaHeHHs U 06paboTKH 60N
OMILJIEKChI aBTOMaTU3UPOBAHH 3 bl XpaHeHus1 U 00paboTKH 60JIb
Ue | IUX JaHHBIX
BIX HH()OPMAIIMOHHBIX CUCTEM HIMX JaHHBIX
M Cdopmuposagiiieecss yMeHHUE CT
P/l | me | IlocTpoenne uHppacTpykTypHl OHT HE(PACTPYKT GOl
4 HU | OOJBIIMX JAHHBIX p PacTpyKTypy
o WX JaHHBIX
. Cdopmuposasiieecs BiajcHUE
Ha | bazoBas HacTpoiika KOMIIOHEHT (bopmmp 9 Aet
PI HaBBIKaMU 0a30BOW HACTPOHKH
BHI | OB MH(paACTPYKTypBI OONBIIIX
5 KOMIIOHEHTOB HH(PACTPYKTYP
K JTAHHBIX
bI OOJIBIITNX JTaHHBIX
OIIK-5.2k : MonepHU3UpYET U 3H CdopmupoBasiieecs 3HaHHE O
Aep Py P Ba3oBble TeXHOJIOTHH OOJIBIIHUX bopmup
pa3BuBaeT HHOPACTPYKTYPY 1P 1 aH AHHBIX 0a30BBIX TEXHOJIOTHSAX OOJIBIIN
OTpaMMHO-aIMapaTHBIX KOMILIE ne X JTAHHBIX
KCOB aBTOMaTH3MPOBaHHbIX H A% Ci
OpPMHUPOBABILEECS] YMEHUE B
(bopMalLMOHHBIX CUCTEM, ucnonl | PJI | me Br100p moaXoIMIMIUX TEXHOJIOT bI6HpaTLpno <o I}(]) TeXHOM
B3ysl HHTEJJIEKTYaJIbHBIE TEXHO | 2 HU | wmit P AXORAILY
e
JIOTHH e OTHio
. Cdopmuposasieecs BiajeHue
Ha | ba3oBas HacTpolika KOMIIOHEHT (bopmmp . ACt
P HaBBIKaMU 06a30BOW HACTPOHKH
BBl | OB MH(}PaACTPYKTYpHI OOIBIITHX
5 KOMIIOHEHTOB HH(PACTPYKTYp
K JIAHHBIX
bI OOJIBIINX TaHHBIX




Tabnuua 3amonHseTcs B COOTBETCTBUH C pasaenoMm 1 Paboueil mporpaMMbl TUCIMITIIHHBI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHILIAHE (MOIYITIO)

KonTtponupyemsle miIaHUpyeMBbIe pe3

Kontpoaupyemsie TeMBI 1

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

yIbTaTHl 00yUYeHUS WCLUIUINHEI IIpoMekyTouHas at
Texymuil KOHTPOJIb
TecTalus
Ounas popma 0OydeHUS
PII1 3uanue : bazoBbie TeXHOI
OTHH GOTBIINX JAHHBIX 1.1. 'enepanus JaHHBIX CobecenoBanue IMpoext
PJ12 VYmenue : Bribop moaxon | 12 Hgn
2. acTpykTypa 00
SAIIMX TEXHOIOT il (bpacTpyKTyp CobecenoBanue ITpoext
JIBIIINUX JAaHHBIX
PII3 3HaHue : ApXUTEKTYpHI U
K
HOPACTPYKTYpLI XpaHeHH 1.3. MapReduce CobecenoBanue Ipoekt
s1 1 00pabOTKH OOJIBIITUX
JaHHBIX
P14 VYwmenue : [locTtpoenue uH | | o Uud
2. pacTpykrypa 60
(bpacTpyKTYphi GOMBIINX | 11ty rarrEN CobecenoBanue ITpoext
JaHHBIX
1.3. MapReduce CobecenoBanne [poext
PS5 HagpIk : baszoas HacTpo#t | 1 2 MudpacTpykTypa 60
Ka KOMIIOHCHTOB HH(pPACT 2. Irppactpyxtyp Cobecenopannue Hpoekr
TBIIAX TAHHBIX
PYKTYpBI OONBIIUX JaHHEI
1.4. Texnonoruu Big Dat
X a & CobecenoBanue IIpoekt

4 Onucanue Npoueaypsl OCHUBAHUS

KauectBo copmMupoBaHHOCTH KOMIETCHIIMA Ha JaHHOM JTare OICHUBACTCS I10
pe3ynbTaTaM TEeKYIIUX U MPOMEXKYTOUHBIX aTTeCTAllMi MPU MOMOIIN KOJMYECTBEHHOUW OIECHKH,
BBIpOKEHHOU B Oayax. MakcuMmanbpHas cymma 0ayuioB o aucuuruimae (Moaynio) paBHa 100

Oayam.
O1eHOYHOE CPEICTBO
Bun yueOHOM IesITeTbHOCTH Bomnpocsr gt cobecen TpoexT roro
OBaHHS
IIpomexxyTodHas arrecranus 40 40
IpakTHyueckue 3aHATHS 50 50
CamocTosTenbHas padboTa 10 10
Wroro 50 40 100

CYMMa 6am1013, Ha6paHHBIX CTYACHTOM I10 BCCM BHIaM yqeGHoﬁ ACATCIIbHOCTH B paMKax
JUCHUIINIMHBIL, IICPEBOAUTCA B OLICHKY B COOTBECTCTBHHU C T36J'II/IHeI\/'I.

Cymma Oaio
B

MO JIUCIUILIN
He

OHeHKa 10 MPOMEK
yTO‘IHOﬁ aTTrecTamu
"

XapaKTepI/ICTI/IKa KadyeCTBa Cq)OpMHpOBaHHOCTPI KOMIICTCHIIN

ot 91 o 100

«3a4TeHOY /
«OTIUYHON

CTyzeHT IeMOHCTpHpPYET CPOPMHUPOBAHHOCTH JUCIMILUTHHAPHBIX KOMIICTEHIINH, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U Iy0OKOe 3HaHue yueOHOro Matepuana




, YCBOMJI OCHOBHYIO JINTEPATYPY M 3HAKOM C JONOJHHUTEIbHON JINTEPaTypOii, peKxome
HJIOBAaHHOHU TIPOrpaMMOH, yMEET CBOOOIHO BBINOJHATh IPAKTHUECKHUE 3aJaHUs, TIPe]]
YCMOTpPEHHbIE IIPOrPaMMOii, CBOOOJHO OINIEpUpPYET NPUOOPETEHHBIMU 3HAHUSIMH, YME
HHSIMH, TIPUMEHSCT MX B CUTYAIMAX MOBBIILICHHOMN CJIOXKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTS JUCIUILIMHAPHBIX KOMIIETCHITHH: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYHUTEIIbHBIC OIIHOKH, HETOUH
«XOPOIIO» OCTH, 3aTPYAHECHUS TP aHATUTHYECKUX OIIepalnsiX, IepeHoce 3HaHUH U yMEHUH Ha H
OBBIC, HECTAH/IAPTHBIC CHTYAIH.
CTyneHT aeMOHCTpUpYeT c(hOPMHUPOBAHHOCTD IUCLHUIUIHHAPHBIX KOMIICTCHIIUH: B X0
«3a4YTeHO» / Jie KOHTPOJIBHBIX MEPOIIPUATHII IOMYCKAIOTCS 3HAYUTEIIbHBIC OIMOKH, TPOSBILIETCS O
or 61 0o 75 «YZOBJIETBOPUTENb | TCYTCTBHE OT/ENIbHBIX 3HAHUH, yMEHMIl, HABBIKOB [0 HEKOTOPBIM JTUCLUIIMHAPHBIM K
HO» OMIIETEHIIMSM, CTY/ICHT UCIIBITHIBACT 3HAUNTEIbHbIE 3aTPyIHCHUS P OIIEPUPOBAHH
Y 3HAHWSIMH M YMEHHSIMH IPH X ITEPeHOCE Ha HOBBIE CHTYAIIHH.
«He 3a4TeHO» /
V cryzneHTa He c()OPMHUPOBAHBI TUCUUILIMHAPHBIE KOMIIETEHIIMH, HPOSBIACTCS HEA0C
oT 41 o 60 «HEYJOBJIECTBOPUTE o N
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JIBHO»
«HE 3aUTEeHO» /
JlucuuminHapHbIe KOMITETEHIINN He c(opMHUpoBaHEL. [IposBisercs mojaHoe WK Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE o .
bHOY® THYECKHU MOJHOE OTCYTCTBUE 3HAHMIA, YMCHUH, HABBIKOB.

S IIpuMepHBIE OLlCHOYHBbIE CPEACTBA

5.1 IlpumepHblii IepeyeHb BOMPOCOB MO TeMaM M /I IPOBeIeHUs1 codece[0BaHUS

SRl

10.

N

o

[lepedyens mprUMEpPHBIX BOIPOCOB Ha coOece0BaHNE
Ba3oBble TexHH4YeCKHEe BOMPOCHI

B yem pasunna mexny ETL n ELT npoueccamu?

UYrto Takoe data modeling n kakue THNIBI Mo/IeJIeli TaHHBIX BbI 3HaeTe? Pacckaxure
0 3B€3/1000pa3HOi cXeMe, CXeMe CHEKUHKH U UX IPUMEHEHHH.

OO0BsICHUTE KOHIEMIIUID HOPMATU3AUH JaHHBIX. HopMansHbIe (hOpMEI BBI 3HAECTE,
KOrJla ICHOpMalu3alus MOKET ObITh ToJIe3Ha?

Yro Takoe data lake, data warehouse u data mart? B yem ux xiroueBble pa3inyus U
MIpUMEHEHUS?

Kak ob6ecneunTh Ka4ecTBO JaHHBIX B nainJaixe?

Oo0bsicaute pasauny mexay OLTP u OLAP cucremamu.

Yro Takoe slowly changing dimensions (SCD)? Onummre paznuunsie Tunsl SCD u
CLIEHApUU UX PUMEHEHHS.

Kakmue cTparerun napTHIHOHUPOBAHMS IaHHBIX BbI 3HaeTe?

Yr0 TaKkoe HAEeMIOTEHTHOCTh B KOHTEKCTE NaNIJIaiiHOB

nannbix? Kak oOecrieunBaeTcs MAEMIIOTEHTHOCTh MPOIECCOB?

O0bsicanTe kKoHnenuuio data lineage. [loueMy 3TO Ba)KHO U KaKue MHCTPYMEHTHI
WCIIOJIB3YIOTCS JUTSl €70 OTCIICKUBAHMUS?

Big Data n o0.1a4HbBIC TEXHOJIOTHH:

IIpuauune! padorel MapReduce. KakoBbl €ro orpaHnyeHus 1 o4eMy MOSBHIINCH
aJIbTEPHATUBBI?

Hadoop 3xocucrema. Kakre KOMIIOHEHTBI HCIIONIB3YIOTCA U AJIs KaKUX 3a1a4?

B uyem paszuuna mexay batch u stream processing? Beiopanu mexy Spark Streaming
u Kafka Streams?

O0bsicHuTe KoHUenuuio data partitioning B Spark. Kak npaBuibsHO BbIOpaTh K04
NapTULHOHUPOBAHUA?

Yro Takoe Spark RDD, DataFrames u Datasets?

Kak 6oporbcs ¢ data skew B pacnpenenennbix cucremax? IIpusenure npumepsl
pELICHM.




7. O0bsicHMTe KOHIeNUMIO serverless B kKoHTekcTe 00padOTKH JaHHBIX. KakoBbl
npeumymectBa u HenpoctaTku AWS Lambda ninm Google Cloud Functions?

8. Kak peanusoBars CI/CD s nara-naiinjaiiHoB B 00;1a4Hoi cpene? .

9. Yrto Takoe data mesh u data fabric? Kak 3tu apXuTeKTypbl MEHSIOT IMOJX0]1 K padboTe ¢

JTAHHBIMU?

10. O0bsicHUTE MPEeUMYIIIECTBA U HEIOCTATKH MCI0JIb30BaHUs managed services Bpojie
AWS Glue uiu Google BigQuery.

11. Kak o0ecnie4yuTh 6€30MaCHOCTh JAHHBIX B 00/1a4HOMH HH(ppacTpyKTYype?

12. Yro Takoe data governance u mouemMy 3T0 Ba’KHO B 00/1a4HbIX cpeaax? Kakue
MHCTPYMEHTHI BbI ObI IPENOYIN HCIOIb30BATh?

Kpamkue memoouueckue ykaszanus

Ilocae

BBITIOTHEHUS  KQKIOW TPAKTHUECKOH paboOThl CTYACHT TMPEJOCTaBISET

pe3yJbTaTbl BBINOJHEHUU 32JaHUA U MIPOXOAUT codeceJ0BAaHUE I10 TeMe.
IlIxana oyenku

Ne Banasr Onucanne
CTyzieHT IEeMOHCTPUPYET YMEHHS Ha HTOIOBOM YPOBHE: yMEET CBOOOIHO BBINIOJIHSTH 3aIaHUs, IPELYC
5 41-50 MOTPEHHBIE TIPOrPaMMOii, CBOGOIHO OIIEPUPYET IPHOOPETEHHBIMH YMEHUSIMH, IPUMEHSIET UX B CHTYa
[USX TOBBIIIEHHOM CI0KHOCTH.
CTyzeHT IeMOHCTPHUPYET YMEHHUs Ha CPEAHEM YPOBHE: OCBOUII OCHOBHBIC YMEHHS, HO TOIMYCKAIOTCS H
4 28-40 €3HaYUTEIbHBIC OMINOKU, HETOYHOCTH, 3aTPYAHCHUS [IPU aHATUTHISCKHX OMEpPaLHsIX, HepeHOCe YMEH
Wil Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIUH.
CTy/ieHT IEeMOHCTPUPYET YMEHUS M HaBBIKK Ha 0a30BOM YPOBHE: JOIYCKAIOTCS 3HAYNTENbHBIE OLINOK
3 19-27 H, TIPOSIBIISIETCS] OTCYTCTBHE OTIEIbHBIX YMEHHI, HABBIKOB 0 TUCIIUIUIMHAPHON KOMIIETECHIIUH, UCIIBIT
) BIBAIOTCSI 3HAYMTEIIBHBIE 3aTPYAHEHHS TIPH OIIEPUPOBAHUH YMEHUSIMHU | TIPH MX [IEPEHOCE HAa HOBBIE C
UTYyaI|u.
2 10-18 CTyI[CHTUL[eMOHCTpI/IpyeT YMEHUS ¥ HaBBIKK HAa yPOBHE HIOKE 6a30BOT0: MPOSBISIETCS] HEJOCTATOYHOCT
b YMEHHH U HaBBIKOB.
1 0-9 CTyIeHTOM MPOSIBISIETCS TI0JIHOE MJIM TIPAKTHYECKH MTOJHOE OTCYTCTBHE YMEHUI M HABBIKOB, HO TIPHC
) YTCTBYET Ha 3aHITUH M MBITAETCSI BBIIOJHUTH 3a/IaHHE.
5.2 IIpoekT

HpOGKTHOG 3aaHUC BBIMIOJIHACTCA CTYACHTAMU NHAWBUAYAJIbJIHO WM MaJIbIMU I'PpyIIIaMn
(,Z[O 3 ‘{CHOBGK). HpOOCKTHOC 3aIaHUC NOJIKHO BKIIHOYATH CICAYIONIUE pa3aCJIbl:

1. HcrouyHuku JaHHBIX, 0COOEHHOCTH pacnojraracMblX MaCCUBOB NAHHBIX, 0COOEHHOCTH
pa6OTI>I ¢ OOJIBIIMX JaHHBbIMHA

agblrwn

HudpactpykTypa OOJIBIINX JaHHBIX.

TexHoIoruu XpaHeHHs pacroiaaraéMblX MaCCUBOB JaHHBIX

TexHomoruu u3BJICUYCHHS U 0OPaOOTKH pacIoiaraéMbIX MACCUBOB JTAHHBIX
B03MOXHOCTB U 11€71eCO0pa3HOCTh MPUMEHEHHU S TEXHOJIOTUN pacTpeeIeHHBIX

BbIunciaeHust MapReduce, TeXHIOTUUM pacpe/IeIEeHHOTO XpaHEHHE K pacrnojgaraéMomy
MacCHBY JaHHBIX

3agaya 1. YcraHoBka cepsepa

[IpoBecTn mnpenBapUTENbHYIO HAaCTPOWKY OIIEPAlMOHHOM CHUCTEMBI. YCTaHOBUTH Java
Bepcuu 6x wim crapuie. Co3aTh OTAETBHON yueTHOH 3anucu Juid 3anycka Hadoop. Hactpouts
nocTyt 1o ssh utst ynpasnenus y3namu kiactepa hadoop.Ycranosuts Apache Hadoop.

3angaua 2. Hacrpoiika Apache Hadoop

3anaua3. Unaterpanus u o6padorka Ha tuiargopme Hadoop

Kpamxue memoouueckue ykazanus

WroroBas arrecranus MPOBOJUTCS MO pe3ysibaTaM BBIMOJIHEHHS] MPOEKTHOTO 3a/aHus,
KOTOPOE BKJIIOYAET BCE MPAKTUYECKHE PaOOThI, KOTOPbIE CTPYKYTPUPOBAHBI B €AMHBIN IPOEKT , C
y4eTOM OCOOEHHOCTEH pacrnojaraeMoro (ImoJy4eHHOTO CTYJEHTOM M3 OTKPBITHIX HCTOYHHUKOB)



MaccuBa JaHHbIX. Ha UTOrOBOM 3aHATHM, CTYIEHT 3alIMINACT ITPOEKTHOE 3aJaHHUE, OTBEYAET HA
BOIIPOCHI, ApTYMEHTUPYET PEIICHUS
IlIxana oyenku

Ne Bamsl Onucanue

5 35-40 CTyJeHT OTBETHI Ha 3aaHHbIC BOIPOCHL. CTyIEHT JEMOHCTPUPYET 3HAHHUS Ha BEICOKOM YpOBHE. JleM
OHCTPHPYET CIIOCOOHOCTH

4 29-34 CTyzIeHT IeMOHCTPHUPYET 3HAHMUS Ha CpeHeM ypoBHE. JIeMOHCTpUpPYET ClIOCOOHOCTh

3 22-28 CTy/IeHT IeMOHCTPHUPYET 3HaHUs Ha 6a30BOM YPOBHE.

2 10-21 CTyzieHT IeMOHCTPHpPYET 3HaHUs Ha YPOBHE HIXKE 0a30BOTO.

1 0-9 CTyIeHTOM IPOSBILSIETCS MONHOE HITH MPAKTHYECKHU [OJHOE OTCYTCTBUE 3HAHMUI, HO IPUCYTCTBOBAN H
a 3aHATHUH U BITAJICS OTBETHTH HA BOIIPOCHI.




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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