AHHOTauus padoyeil NporpaMMbl JUCUUILTHHBI

b1.B.12 «TexHosorun o0padoTKn 00JbIIUX JAHHBIX»

Kypc 4 Cemectp 7 Konuuectso 3.€. 4

O0bem TpynoemMkocTH: 4 3a4eTHBIX eauHUI] (144 4., u3 HUX — 68 yac. ayJMTOPHON HArpy3KHu:
JEKIMOHHBIX 344., 1abopaTopHBIX padot - 34 u., 36 vacoB camocToATeNnbHOI padoTsl, 4 yaca KCP,
0,3 gyaca KP.), hopma KOHTPOJIS — SK3aMeEH.

Leab ocBoeHusi nucuunauHbl Lens aucuunnunel - M3yuyeHne npuHIUIIOB 00pabOTKH OONbIINX
JTAHHBIX, TEXHOJOTHHA pPACIpPENCICHHBIX BBIYUCICHUHN, 00JaYHBIX IUIATGOPM W HHCTPYMEHTOB
aHaJn3a JaHHBIX.

3agauu AUCHMILINHBI
- H3ydeHue apXuTEKTypHBIX peuieHui s padotsl ¢ Big Data.
- OcBoeHHE METOJIOB OOPAOOTKH CTPYKTYPUPOBAHHBIX M HECTPYKTYPHUPOBAHHBIX JIAHHBIX.
- IIpumenenue pacnpeneneHusix Berurcinenuit (Hadoop, Spark).
- Pa3paboTka anropuTMOB aHaU3a JAHHBIX B PACIPEICIICHHBIX Cpe/ax.
- Hcnonws3oBanue 06mavHbIX m1aTGopM it 00pabOTKU OOJIBIINX JTaHHBIX.

TpeboBaHus K 3HAHUSIM H HABBIKAM:
- VYwmenwue paborath ¢ pacnpeaeneHabiMu cuctemamu (Hadoop, Spark).
-~ OmnbiT 00paboTku gaHHBIX B 001auHbIX cpenax (Yandex Cloud).
- Hageiku ananu3a gqanabx ¢ nomonibio Python (Pandas, PySpark, Dask).
- Ilonumanue apxutekTypsl Big Data-pemenuii.

Mecto pucuuniaunnbl B crpykrype OOII BO:

HucuuruimHa «TexHomoruu oOpabOTKM OOJIBIIMX JaHHBIX» OTHOocuTcs K biok 1
JucuuninHel, 4acTb, opMUpyeMasi yuacTHUKaMU 00pa30BaTebHOTO Mpoliecca.

JucuuruinHa u3yvaercss B 7-M cemectpe. [l yCHenHoro ocBOeHUs: HeOOXOAMMbI 3HAHMS,
MOJIyYeHHBIE B TUCIMIUINHAX: «ANredpa v BBEJIEHHE B TEH30PHBIN aHAIN3», « Teopust BEpOATHOCTEN
U MaTeMaThyeckas cTaTHUCTKa», «IloaroroBka NaHHBIX MalIMHHOrO OOyueHHs», «TexHomoruu
ynpasieHuss gaHHbIMH NoSQL», «MHOroMepHbli CTaTUCTHUECKUH aHanmu3», U «MammHHoe
o0yueHue», «IIporpaMmupoBaHue».

[IpenogaBanue BeneTcss B BHUJAE JIEKIUI M J1aOOpAaTOPHBIX 3aHATHI € HMCHOJIb30BAaHUEM
MHTEPaKTUBHBIX METOJI0B. JJabopaTopHble pabOThI HalpaBlIeHbl HA IPAKTHUYECKOE OCBOCHUE METOIOB
Y MTHCTPYMEHTOB KJIaCCU(PHUKAIIUU HA PEAIbHBIX JaHHbIX.

JucuuruinHa (GopMHpPYeT KOMIIETEHIMHM, HEOOXOAWMBIE Ul BBINOJIHEHUS BBIITYCKHOM
KBaJIM(UKAIIMOHHOW paboThl U MpodecCHOHATBHON NeATeIbHOCTH B 00JACTH BBIYMCIUTENIBHBIX
TEXHOJIOTUH.

Pe3yabTarsl 00yyeHus (3HAHUS, YMEHUS, ONIBIT, KOMIIETEHIIUN):

BD-3 Crnoco0eH opraHu30BbIBaTh XPAHECHUS JAHHBIX, BLIOMPAs alecKBATHBIE
TEXHOJIOTHYEeCKHEe pPeleHUs




BD-3.1

Pa3pabatbiBaeT, OTIaKUBACT M TECTUPYET MPUKIIATHBIC PEIICHHSI C
sanemenTamu MU ¢ npumMeHeHneM pa3anyHbIX TEXHOJIOTUN XpaHEHUS
CTPYKTYPUPOBAHHBIX JaHHBIX, OLICHUBAET KAYECTBO.

[Iumer aHanuTHYECKUE 3alpOChl K TAHHBIM U aHAIIM3UPYET ILJIaH 3arpoca.
YMeeT co3aBaTh MPECTABICHUS, XPAaHUMBIC IPOLEAYPHI, QYHKITUH U
TPUITEPHI.

3uanue tunoB CYB/I: pensiumonnsie, NoSQL, KOJTOHOUYHBIE, TOKYMEHTHBIEC -
ApXUTeKTypa pacnpenesieHHbIX cucteM xpanenus - [Ipunnunsr ACID, CAP-
Teopema - MeToapl MHAEKCALMK U MAPTULIMOHUPOBAHUS - [[puHIHMIIBI
TPaH3aKUMOHHOCTH

VYmerts: Beibupars Tun CYB/I non 3agaun U - [IpoekTupoBaTh CXeMBI
JNaHHBIX 111 ML-Moaeneit - AHanuM3upoBaTh U ONTUMU3HPOBATH IIJIaHBI
3arpocoB - Pa3zpabaTeiBaTh CI0KHBIC aHATUTUYECKUE 3anpockl - Co3maBaTh
database objects (views, procedures, functions)

Bnagenune SQL (okonnblie pynkuuu, CTE, cioxubie axoiiHbl) - HaBbIk
yrenus explain plan - Ontumu3zanus 3arnpocoB uepe3 uHAeKch - Co3naHue
xpanumbIx pouenyp st ETL - PabGorta ¢ Tpurrepamu mjist moaaeps>kanus
LIEJIOCTHOCTHU

BD-4

Cnoco0eH NpUMEeHATH Pa3JIuYHbIe MOJeJN U (MJIH) TEXHOJIOTHH
00padoOTKM JAHHBIX

BD-4.1

Ocy1miecTBisieT BEIOOP TEXHOJIOTHI 00pabOTKH OOJBITNX JaHHBIX,
IIPUEMJIEMBIX JJIS CO3/1aHUs MpUKIanHoi cuctemsl MU ¢ 3anaHHbIMU
TpeOOBaHUSIMU

CriocobeH OpraHu30BbIBaTh PACHpeAEICHHOE XPAaHWIUIIE U TapaJuIeIbHYIO
00paboTky Ha 6a3e coBpeMeHHbIX TexHonoruii (Hadoop, Spark) Gospmmx
JAHHBIX:

3Hath: Apxurextypy Hadoop ecosystem (HDFS, YARN) - Moaenu
Bbruucnenuit: MapReduce, DAG - ITpunnunst RDD u DataFrame B Spark —
npuHIMnbl CTpuMHUHToBoi 00paboTKu vs batch processing - [TaTTepHbl
Lambda/Kappa apxutekTyp

Ymets: BeiOupats crek TexHonoruil nox 3agaun MU - Ipoextuposath
pacnpenenennsle ETL-nalinnaiias! - ONTUMU3UPOBATh IPOU3BOAUTENBHOCTD
Spark-npunoxenuii - OpraHu30BbIBATh MIAPUPOBAHUE M PETUTHKAIUFO
JAHHBIX

Bnaners PySpark API - Hactpoiika n anmunuctpupoanne Hadoop/Spark
KJIacTEpOB - ONTUMHU3aLNA Yepe3 NapTULIMOHUPOBAHUE, KDIINPOBAHUE -
MOHMTOPUHT NPOU3BOAUTEIBLHOCTU PACHIPEIEICHHBIX CUCTEM

BD-5

Crnoco0eH NpuMeHATh TEXHOJIOTHH Opranu3anuu nHppacTtpykrypsl b/

BD-5.1

OcymiecTBisieT BEIOOP HANIPABICHHS BCIIOMOTATEIBHBIX TEXHOIOTHIECKIX
peteHuii 11 GOpMHUPOBAHUS €IMHOTO CTeKa paboThI ¢ OONBIIMMH JaHHBIMU
JUTSL pEIIeHNs TIOCTaBIIEHHON 3aa4l. PyKOBOAHT MPOEKTaMHU IO OpTaHU3aIHH
uHpacTpyKkTyps! bJ1:

3HaTh: mpuHIUIEI mocTpoeHus data lake, data warehouse - Metossr
opkectpanuu naimiaitHoB (Airflow, Prefect) - CI/CD nns data projects -
MounuTtopuHr u observability B data-cucremax - MeTo0510ruu yrpaBieHus
data projects.

YMmeTs: DopMUPOBATH €AMHBINA TEXHOJIOTUYECKUI CTEK - YTIPaBIATh
KHU3HEHHBIM ITMKJIOM data infrastructure - BeiOupatbh HHCTPYMEHTHI




MOHHUTOpHHTA 1 opkecTpaiun - OuenuBath TCO HHPPACTPYKTYPHBIX
peLICHHUIA.

Brnaners HaBbIKaMH TPOEKTHOTO yripasiieHus B data-mpoekTax - CocTaBieHue
T3 Ha undpactpykrypy - Benenue Texaudeckoit fokyMmeHTanuu - OneHka
PHUCKOB HHPPACTPYKTYPHBIX PELICHUH.

ML-1

Cnoco0eH npuMeHATH 3HAHUS 00 UCTOPUM PAa3BUTHS M TPEHIAX
coBpeMeHHoro U st popmyTupoBaHusi KOPPEKTHHIX MOCTAHOBOK
3a/1a4 M MOMCKA MePCNeKTUBHBIX CMIOCO00B pelieHust nmpodjemM ¢
nomombsr MU

ML-1.2

Omnpenensier TEHACHIIUY Pa3BUTHUS, OLIEHUBAET HOBU3HY U MPAKTUYECKYIO
3HAYUMOCTb CBOUX PEILIEHUHN C TOUKHU 3PEHUS COBPEMEHHOI'O UCKYCCTBEHHOI'O
uHTesekTa. [IpoekTupyet u BHeApsIeT KOMIUIEKCHbIE MaiTIaifHb
IpeaBapUTENIbHON 00pa0OTKM JAHHBIX C UCTIOIH30BAHUEM COBPEMEHHBIX
metonioB MU, apromaTtu3zanuu u feature engineering B pa3iMyHbIX
MPEAMETHBIX 00JIaCTAX. 3HATh: COBPEMEHHbIE apXUTEKTYpbl ML-Moeneit
(tpancdopmepsl, GAN, RL) - Mertoas! feature engineering u feature selection
- MLOps npunmnes! 1 best practices - CoBpeMeHHbIE PpeiMBOPKI
aBTomaruyeckoro ML - Tpenns! B o6mactu U1 (LLM, mynbTuMOaanbHble
MOJICIIN )

Ymets: IIpoextupoBats end-t0-end ML naiinnaiins! - [IpumensTs
aBTOMAaTH3MPOBaHHKIN feature engineering - OnieHUBaTh OM3HEC-LIEHHOCTD
ML-periennii - AnantupoBaTh state-0f-the-art moaxomapl mos 3amaun

- Bnanenue MLflow, Kubeflow - Co3ganue Boctipon3BoaumMeix ML-
SKCIEPUMEHTOB - ABTOMAaTH3aI¥s MaiiaitHoB npegoopadoTku - A/B
tectupoBanue ML-monenen

PL-1

Crnoco0eH NpUMeHSTH 3bIK MporpaMmupoBanus Python nis pemenus
3aaa4 B ooJactu UAN

PL-1.3

PazpabatbiBaer u moaiepKMUBaeT CUCTEMBI 00paOOTKH OOIBIINX JaHHBIX
Pa3NUYHOM CTENEeHU CI0KHOCTU. CIIOCOOEH CTPOUTh apXUTEKTYPY
BBIYHMCIICHHUH C UCTIOJB30BaHneM cloud-native MHCTpYMEHTOB, B TOM YHCJIE
6eccepBepubix pemenuit (Yandex Cloud Functions): 3HaeT: apXUTeKTypHbIE
nartepHbl big data cuctem - [punnunst serverless computing - Cloud-native
noJxoAb! (KoHTelHepu3anus, orchestration) - ACHHXpOHHOE
nporpammupoBanue B Python - MOHUTOpPHHT 1 OTNIa/IKa pacipeaeeHHbIX
cucreM. Ymeer: [IpoextupoBars Macimtabupyemsle data-npunosxeHus -
Hcnonb3oBate 6eccepBepHble apxuTekTyphl 1uist ETL - OnTumusupoBathb
npou3BoauTeNbHOCTH Python-koza - HTerpupoBats pasnuunsle cloud-
cepBuchl. Bnaneer — HaBbIkamu pazpabotku Ha PySpark, Dask, Ray -
Cosznanuem u gemsem cloud functions - Konreitnepu3zanuei npuioxeHnit
(Docker) - Hactpoiikoiit aBTOMaTH4eCcKOro MacirabupoBanus - OnTHMH3AIHS
costs B cloud-cpene.

CopneprxaHue H CTPYKTYpPa JUCHHUIINHBI:

Pacnpenenenne BuoB y4eOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.
Paznienbl TUCHMIUIMHBL, U3ydaeMble B/ ceMecTpe (oyHas ¢opma)




KoauyecTBo yacoB
A Bueayaurt
Ne HaunmenoBanue pa3jesioB (Tem) yropuas opHas
Bcero paGora
padota
J JIP CPC
1 2 3 4 6 7
1 Beenenue B Big Data. [Ipo6nemarrka u 6a3oBbie ) ) )
" | KOHIIENIHH. 6
) Pacnpenenennas ¢aiinosas cucrema HDFS u ) ) )
" | o0bexkTHOE XpaHenne. Hadoop u skocuctema 6
3 Mopneau Bbrumncienuii. MapReduce wu ero ) ) )
" | OBOJIIOITHSA. 6
BBenenue B Apache Spark. Apxurtekrypa u
4 2 2 2
RDD. 6
5. | Spark SQL u DataFrames. 6 2 2 2
6. | OnTumu3anus B Spark. 6 2 2 2
PaGora ¢ Spark B o0gake W KJaacTepHOM
7 4 4 4
pexume. 12
8 HOTOKO_Baﬂ 00padoTka JaHHBIX co Structured ’ ) 4
| Streaming. 8
9. | ETL-maitniansl Ha Spark. Best Practices.. 6 2 2 2
10. | OLAP vs OLTP. KosioHo4HBI€e 6a3bl JaHHBIX. 6 2 2 2
1 I'nyookoe norpyxenne B ClickHouse. /{Bu:xkn ’ ) )
" | TabJMI ¥ MAPTUIIHOHUPOBAHME. 6
12. | OnTumu3anusa 3anpocoB B ClickHouse. 6 2 2 2
13. | MuTerpamus Spark u ClickHouse. 6 2 2 2
1 HHCcTpyMeHTDbI opKecTpanuu AaHHbIX. Apache ’ ) 5
| Airflow. 6
Apxurektypa  Big  Data-pemenmii Ha
15 | mpaKTHKe: Kelchl HHAYCTPHAJIbHBIX 4 4 4
NapTHEPOB 12
HUTOI'O no pa3nejaM QTHCHUIJIHHBI 104 34 34 36
Kontpons camocrosarensHoi padotsl (KCP) 4
[pomexxyrounas arrecrarus (MKP) 0,3
[ToaroTOBKa K TEKYIIEMY KOHTPOITIO 35.7
O01masi TPYI0€MKOCTD 10 THCHHILITHHE 144

Ipumeuanue: J1 —nexyuu, KCP — konmponvHbvle u camocmoamenvHvie pabomol, JIP — nabopamophsie
saunamus, CPC — camocmosmenvHnas paboma cmyoenma

KypcoBbie npoeKkThI HiIN padoThl.
He mpexycMoTpeHs! yueOHBIM TIJIaHOM

Bua arrecTanum: .HP, IIPOCKT I10 Kelicam HHAYCTPUAJIbHBIX MMAPTHCPOB, 3K3aMCH.

Atop Ilpuxomgpko T.A. — KaHAMIAT TEXHUYECKUX HAyK, JOUEHT KadeApbl BBIYUCIUTEIHHBIX
TEXHOJIOTUH



