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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstMmu ocBOeHHs Y4eOHOW IUCHUIUIMHBI SBIAIOTCS (HOPMHUpPOBAHHE Y
oOy4Jaroumxcsi CUCTEMHBIX 3HAHUW W TMPAKTHUECKMX HABBIKOB B 00JacTH
TEXHOJIOTUHA XpaHEHUs U 00paOOTKM OOJBIIMX JAaHHBIX JUISI TPOBEACHHUS
AHAIUTUYECKUX HWCCIEJOBAaHUM B TpaHCHOPTHOM oTpacid. B pamkax Kkypca
paccMaTpUBAKOTCSI  COBPEMEHHBIE apXUTEKTYpbl ~ XpaHEHUS  JIaHHBIX,
pacnpeneneHHble danmoBbie cucteMbl, NoSQL-06a3b1 maHHBIX, 03epa JaHHBIX (Data
Lake) m xpanmwnmma manaeix (Data Warehouse), MeTompl CTaTHCTHYECKOTO
aHa/M3a JaHHBIX, & TAK)KEe KPUTEPHUU BbIOOpA aIrOpUTMOB JJISl PA3UYHBIX 3a/1a4
aHajM3a TPAHCHOPTHBIX AaHHBIX. Oco0oe BHUMaHME yAensdeTcs pabote ¢
OONBIIMMU 00bEMaMH TPAHCTIOPTHBIX TEJIEMATHYECKUX JAHHBIX, JJOTUCTHYECKUX
notokoB u jgaHHblx GPS/TJIOHACC, a Takke NpakTUYECKUM acHeKTam
MPUMEHEHUSI TEXHOJIOTMI OOJIbIIMX JaHHBIX JJIs pEUICHUs MPUKIAIHBIX 3a1ad
OTpaciu.

3ajmavyaMy OCBOEHUS JUCLMILIUHBI SBJISIOTCS:

®opMUpOBaHUE TEOPETHYECKUX 3HAHUKA OO0 apXUTEKTypax XpaHEHHs
OOJNBIINX JAHHBIX, PACTIPEICTICHHBIX CUCTEMAX M MOJIEIISIX JTAHHBIX.

OcBO€HHE TEXHOJIOTHI U HHCTPYMEHTOB JUIsl pa0OThI ¢ OOJIBIIMMHU TaHHBIMU
(Hadoop, Spark, Hive, HBase, Cassandra, MongoDB, ClickHouse).

Pa3BuTHE MpPaKTUYECKUX HABBIKOB MOCTPOCHUS XPAHWIIUIL JAHHBIX U 03€p
JAHHBIX JJISI TPAHCIIOPTHBIX 3a/au.

®opMUpOBaHUE KOMIIETEHLIMA MO NPUMEHEHHI0 METOJOB CTaTUCTUYECKOTO
aHaju3a JaHHBIX Ha O0NBIIMX 00beMax UH(POPMALIIH.

OcBoeHHEe KpUTEpPHEB BbIOOPA AJITOPUTMOB aHAJIM3a IaHHBIX B 3aBUCUMOCTH
OT THIA PEIIaeMON TPAHCTIOPTHOM 3a/1a4M U XapaAKTEPUCTUK JTAHHBIX.

[TpuoOpereHne HaBBIKOB MPOBENEHUS AHAIMTUYECKUX MHCCIEIOBAaHUN C
NPUMEHEHUEM TEXHOJIOTUN OOJBIINX TaHHBIX B TPAHCIIOPTHON OTPACIIH.

JucuunnuHa  npenHasHadeHa g (OPMUPOBAHUS — KOMIETEHIIMA,
HE0OXOAUMBIX I 3(PEKTUBHOIO MPOBEACHUS aHATUTHUECKUX HUCCIEIOBAHUM C
MPUMEHEHUEM TEXHOJOTUN OOJIBIIMX TaHHBIX B TPAHCIIOPTHBIX OPraHU3alUsIX.

2. Ilnanupyemsble pe3ynbTaThl 00y4eHHs 110 AUCUUIUTHHE (MOJYJIIO).

[lepeuenr  GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3ysbTaTe 00yUYeHuUs M0 AUCUMILTUHE (MOIYIIO):

Al-2 - CnocobeH TpOeKTUPOBaTh, PEATU30BBIBATH W ONTUMHU3UPOBATH
BUTPUHBI TAHHBIX VISl TIOJJIEPKKN OU3HEC-aHAIUTHKHY;

IIIK-JA3 - CrnocobeH MNpoOBOAUTh AHATUTHYECKUE HCCISTOBAHUS C
IPUMEHEHUEM TEXHOJIOTHI OOJIBIITNX JTaHHBIX;



IITK-JAS - CnocobeH NMpUMEHSATh METOIbl CTaTUCTHUYECKOTO aHaau3a U
TEOPUIO0 JKCHEPUMEHTA ISl IUIAHUPOBAHUS, NPOBEICHUS W HHTEPIPETALUU
pPE3yIbTAaTOB YKCIIEPUMEHTOB.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPEAINOJIaraeT, 4To Mo €ro pe3yJibTaTamMm
oOyuJarormumiicst Oyier:

3HaTh:

MeTo/bl CTaTHCTHYECKOTO aHaIu3a JaHHBIX, IPUMEHSICMbIC I 00pabOTKH
OOJBIIX 00BEMOB TPAHCIIOPTHON MH(GOPMAIIHH.

Kputepuu BbIOOpa aarOpuTMOB IS Pa3IMYHBIX 3a7ad aHaiau3a OOJIBITUX
JTAHHBIX HA TPAHCIIOPTE.

YMmern:

[IpuMeEHSITh METOABI CTATUCTUYECKOTO aHaIM3a JAHHBIX JJI1 UCCIIEIOBAHUS
TPAHCIIOPTHBIX MOTOKOB, TEJIEMATUUECKUX JIAHHBIX U JIOTUCTUYECKUX ITPOIIECCOB.

BriOupath onTtuMaibHbIE aJrOpUTMbl M TEXHOJIOTHH XPAaHCHMs JAaHHBIX B
3aBUCHUMOCTH OT THIAa pEIIaeMON 3aJaud M XapaKTEPUCTUK TPAHCHOPTHBIX
JTQHHBIX.

Baagers:

HaBbikamu paGoThl ¢ pacnpeieIeHHbIMUA CUCTEMaMK XpaHEHUsI U 00paboTKU
nanubix (Hadoop, Spark) u NoSQL-6a3amMu naHHBIX.

TexHUKaMd TIOCTPOEHUS XPAHWUJUII JAHHBIX W O03€p JaHHBIX JUIs
TPAHCHIOPTHBIX OpraHU3AIMMA

3. O0BeM AUCITUTUTHHBI (MOTYIIS).
3.1. O6mias TpyA0eMKOCTb JTUCIHUILUIMHBI (MOTYJIS ).

OO6mast TPYJIOEMKOCTh AUCIHUILIMHBI (Moayisi) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem gucruIUIMHBL (MOAYJsi) B (opMe KOHTAKTHOM pabOTHI
oOydJarommxcss ¢ MEJarorTMYecCKUMH  padOTHUKaAaMU U (WIH)  JHIAMH,
MPUBJICKAEMBIMHU K peanu3aiii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUYN YUE€OHBIX 3aHITHI:

KonuuectBo yacos

Tun y4eOHBIX 3aHATHIA
Bcero | Cemectp Ne3

KonrtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCETO): 64 64

B toMm uucie:

3aHATHSA JIEKITMOHHOTO THITA 16 16

3aHATUS CEMUHAPCKOTO THIA 48 48




3.3. O6veM aucCHUIUIMHBL (MOAYJs) B (hOpMe CaMOCTOSITENBHOM pPabOTHI
oOydJarormuxcsi, a Takke B (opmMe KOHTAaKTHOW pabOThl OOyYarOMMXCS C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, IPUBIIEKAEMbBIMH K peaTn3aiiu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCJIOBUSIX, TPU  MPOBEACHUU
MPOMEKYTOUHOM aTTecTalu coctapisieT 80 akageMuueckux yaca (oB).

3.4. ITpu oOy4eHnH o0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh pPeasli30BaH
MOJIHOCTHIO B (POpME CaMOCTOSITENFHOM pabOThl 00YUAIONINXCs, a TaKKe B popme
KOHTaKTHOM pabOThl 00y4YaIOUIUXCSl C MEJAarornyecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peain3aliii 00pa30oBaTEIbHOM MPOrpaMMbl Ha MHBIX
YCJHOBUSIX, IPU MPOBEICHUN IPOMEKYTOUYHON aTTECTALIUH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Tema 1. BBencHHE B TEXHOJIOTHH XPAHEHUS OOJBIINUX TaHHBIX.

PaccmaTprBaemble BOIIPOCHI:

- [Tonsitue Oompmx manHbx (Big Data) u ux xapakrepuctuku (Volume, Velocity, Variety, Veracity,
Value).

- OcobeHHOCTH TpaHCTIOPTHBIX OoMbiuX AaHHbIX (GPS/TJIOHACC, norucTtuka, TeieMaTuKa, OUJLTHHT).
- DBOIIOIMS CHCTEM XPaHEHUs! IJAaHHBIX: OT (PalJIOBBIX CHCTEM K pacIpeaeIeHHbIM.

- Kinaccudukanus cucrem ynpasieHus 6a3aMu JaHHBIX.

- CoBpeMEeHHbIE TPEH bl M BBI30BBI B XpaHEHHHU OOJIBLIMX JaHHBIX HAa TPAHCIOPTE.

2 Tewma 2. XKn3neHHBIN IUKJI JaHHBIX B TPAHCIIOPTHBIX CUCTEMaAX.
PaccmaTprBaemble BOIIPOCHI:

- Dranbl )KU3HEHHOTO IIMKJIa JaHHBIX: cOOp, XpaHeHue, 00paboTKa, aHAIN3, apXUBALIU.
- OcobeHHOCTH KaK/I0T0 3Tarna s TPaHCHOPTHBIX AaHHBIX.

- [Tommmuky ynpasnenus nanaevu (Data Governance).

- Ponu 11 0TBETCTBEHHOCTH B YNIPaBICHUH JAHHBIMU.

3 |Tema 3. ApxurekTypsl XpaHeHHs 00JbIINX AaHHBIX: Data Warehouse.
PaccmarpuBaembie BOIPOCHL:

- Konnermus xpanwnuma nanaeix (Data Warehouse).

- CxeMBl 3B€3/1a U CHEXHUHKA.

- [IpeumymectBa n orpannuenus: Data Warehouse.

- [Ipumenenne Data Warehouse 15t TpaHCIIOPTHOH aHATUTHKY.

- IIpumeps! peanuzanuii Ha TpaHCIIOPTE.

4 |Tema 4. ApxuteKkTyphl XpaHeHus Oonpinx AaHHbIX: Data Lake.
PaccmarpuBaemble BOIPOCHL:

- Konmermust o3epa nannsix (Data Lake).

- [IpenmymectBa u orpanndenus Data Lake.

- Cpasnenne Data Lake u Data Warehouse.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/11
- [Ipumenenne Data Lake mmst XxpaHeHHS CBIPBIX TPAHCIOPTHBIX TAHHBIX.
- Kelicel ncnonn30Banus Ha TPaHCIIOPTEC.
5 |Tema 5. ApxurekTypbl XpaneHus Oonbimx gaHHbIX: Data Lakehouse.

PaccmarpuBaembie BOIIPOCHL:

- Konnenums Data Lakehouse: oobenunenue Data Lake u Data Warehouse.
- [IpermymiecTBa 1 OrpaHUYCHUSL.

- Texnomoruu peanmsannu Lakehouse (Delta Lake, Iceberg, Hudi).

- [IpumMeHeHne 171t TPaHCTIOPTHBIX 3a1ad.

- [TepcriextuBsl pa3sutus Lakehouse Ha Tpancmopre.

Tema 6. CpaBHUTEIBHBIN aHATIU3 APXUTEKTYP XPaHEHUS ISl TPAHCIIOPTHBIX 3a7a4.
PaccmarpuBaembie BOIIPOCHL:

- Kpurepuu BeIOOpa apXUTEKTYPhI XpaHEHHUS.

- CpaBuurenbHblil ananu3 Data Warehouse, Data Lake, Lakehouse.

- Br16op apxuTekTyphl B 3aBUCHIMOCTH OT THIIA TPAHCTIOPTHOM 3a1a4H.

- T'ubpuHbIC TOAXO0/BI U KX TPUMEHEHHE.

- PexoMeHmanuu it TPAHCTIOPTHBIX OPraHU3aLui.

Tema 7. Pactipenenennsie aiinossie cucrembl: HDFS.
PaccmaTprBaemble BOTIPOCHI:

- [lonsiTre pacnpeneneHHoit (haitnoBoli cuCTEMBI.

- HDFS: apxutektypa u npunnuns! pabotel (NameNode, DataNode).
- Perukanus u otkasoycroitunBocts B HDFS.

- Pabora c 6onpiinmu daiinamu B HDFS.

- Unarerpauus HDFS ¢ uncTpymMeHTamMn 00paboTKH.

Tema 8. Dxocucrema Hadoop.

PaccmaTprBaemble BOTIPOCHI:

- O630p 3xocuctemsr Hadoop.

- YARN: ynpaBieHnue pecypcamu U IJIaHUPOBAHUE 3aa4.

- Hive: SQL-unrepdeiic anst Hadoop.

- HBase: NoSQL-6a3a nanubix Ha Hadoop.

- [Ipumenenue sxocucremsl Hadoop 1y1st TpaHCTIOPTHBIX AaHHBIX.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Tewma 1. YcranoBka v HaCTpoOMKa Cpeibl sl paOOThI ¢ OOJIBIIUMHU TAHHBIMHU.
PaccmaTprBaemble BOIIPOCHL:

- YcranoBka Docker n Docker Compose.

- Hacrpoiixa okpyxenus ainst Hadoop, Spark, ClickHouse.

- Co3aHue Kiiactepa B KOHTEHHEpax.

- [IpoBepka paboTOCTIOCOOHOCTH BCEX KOMIIOHEHTOB.

- IlepBble m1aru B KOMaHJHON CTPOKE.

Tema 2. Beegenne B skocuctemy Hadoop.
PaccmarpuBaembie BOIPOCHL:

- 3nakoMcTBO ¢ apxutekTypoit HDFS.

- bazossle komanasl pabotsl ¢ HDFS (Is, put, get, cat, mkdir).
- 3arpy3ka u BeIrpy3ka gaHHbix B HDFS.




TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

/1
- Pabora ¢ mpaBamu mocryna 8 HDFS.
- Monutopusar HDFS.
3 |Tema 3. IlponBunyras padora ¢ HDFS.

PaccmarpuBaembie BOIIPOCHL:

- Penmukanus ¢aityioB u ynpasieHue peruimKanmei.
- Pabora ¢ 6onpmmvu daitnamu (6JI0KH, TTAPTHLINH).
- Cxarue nanneix 8 HDFS (gzip, snappy, 1zo).

- Hactpoiika KBOT U IPOCTPaHCTBA UMEH.

- MOHHTOPHHT COCTOSIHHSA KIIacTepA.

Tema 4. Beenenue B Apache Hive.

PaccmarpuBaembie BOIIPOCHL:

- YcraHoBka 1 HacTpoiika Hive.

- Co3nanue Tabnun B Hive (BHyTpeHHHE 1 BHELIHHUE).

- 3arpyska nanssix B Hive u3z HDFS.

- Bemomrenne SQL-3anpocos B Hive (SELECT, GROUP BY, JOIN).
- [IpakTHKa: 3arpy3ka TPaHCIIOPTHOTO JaTaceTa.

Tema 5. IIponBunyTas padora ¢ Apache Hive.
PaccMaTprBaeMble BOTIPOCHI:

- CeknronupoBanue Tadmuil B Hive.

- Ucnons3oBanue Bempa (bucketing) s onTuMu3aium.
- Cnoxwusle 3ampocs! ¢ noazanpocamu u CTE.

- Uurterpanus Hive ¢ ApyrumMu HHCTpyMEHTaMH.

- OHTI/IMI/ISaL[I/IH MPONU3BOAUTECIBHOCTH 3alIPpOCOB.

Tema 6. Benenue B Apache HBase.
PaccMaTprBaeMble BOTIPOCHI:

- Apxurektypa HBase (Region Server, HMaster, ZooKeeper).
- Co3manne Ta0imi B HBase.

- BcraBka u u3BnedeHue JaHHbIX (put, get, scan).

- Pabota ¢ punbTpamMu u CKaHUPOBAHUEM.

- HpaKTI/IKaI XpaHCHUE TCICMATUICCKNX TaHHBIX.

Tema 7. Unrterpanus HBase ¢ Hive.
PaccmaTprBaemble BOIIPOCHI:

- Co3nanne BHemHuX Tadimi B Hive nag HBase.

- Beimmonuenue SQL-3anpocoB k nanueiM B HBase.
- CpaBuenune npomsoautenbHocT Hive m HBase.
- Cuenapuu ucnons3zoBanusi HBase Ha Tpancnopre.
- [IpakTuka: rubpuaHbIi 3ampoc.

Tema 8. BBenenue B MongoDB: ycraHOBKa 1 6a30BbIe olepaluy.
PaccmarpuBaembie BOIPOCHL:

- YcraHoBKa 1 HacTpoiika MongoDB.

- Ctpyktypa nokymeHToB B MongoDB.

- CRUD-omniepaniuu 8 MongoDB (insert, find, update, delete).

- Co3gaHue HHAEKCOB 1y ONTUMU3AIUY 3aIIPOCOB.

- [IpakTHKa: 3arpy3ka TPaHCIIOPTHBIX JTaHHBIX.

Tema 9. Arperannonssle 3anpocsl B MongoDB.
PaccmarpuBaembie BOIPOCHL:

- Kongeiieps! arperanmn (aggregation pipeline).

- Omeparops! arperanuu: match,match,group, project,project,sort, $limit.
- ClI0)KHBIE arperanyu ¢ HECKOJIbKUMU dTallaMH.




TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE

/1
- AHanu3 TPaHCIIOPTHBIX AAHHBIX C arperaluysMy.
- HpaKTI/IKaI aHaJIu3 MacCaKUpPOIOTOKOB.
10 |Tema 10. Ontummu3zanus MongoDB niist TpaHCIOPTHBIX TaHHBIX.

PaccmarpuBaembie BOIIPOCHL:

- Hactpoiika npoussonurensHoctd MongoDB.
- cnonp3oBaHne COCTaBHBIX HHIEKCOB.

- OnrrrMm3anys 3anpocoB ¢ explain().

- HlapnupoBanue u perunkanus B MongoDB.
- IIpakTHKa: ONITHUMHU3ALMS 3aIIPOCOB.

11

Tema 11. Beenenue B ClickHouse: ycraHoBka 1 6a30BBbI€ OIEpaIiym.
PaccmarpuBaembie BOIIPOCHL:

- YcranoBka u Hactpoiika ClickHouse.

- Coznanue Tabnur ¢ pasnuaHbiME ABmkkamu (MergeTree, Log).

- Barpyska nansbix B ClickHouse.

- Bemomnenune 6a3obix 3ampocos (SELECT, WHERE, ORDER BY).

- [IpakTuka: 3arpy3ka TpaHCIIOPTHOTO JlaTaceTa.

12

Tema 12. [IpoasunyTast padora ¢ ClickHouse.
PaccmarpuBaeMbIe BOIIPOCHL:

- Cozanue Ta0iIMIl C MApTUIHOHMPOBAHUEM U COPTUPOBKOIA.
- Mcnionp3oBaHue MaTepHaln30BaHHbIX [IPEACTABICHUI.

- Pabota ¢ Bpemennsimu psagamu B ClickHouse.

- Ontumusanus 3anpocoB ¢ EXPLAIN.

- IIpaxTuka: CI0>XHBIE aHATUTUYECKUE 3aIIPOCHL.

13

Tema 13. AnanuTika TpancroptHsix qanHbIX B ClickHouse.
PaCCManI/IBaeMBIC BOIPOCHI:

- Arperanus 0ompIIAX 00BEMOB TaHHBIX.

- ['pynmupoBka 1o BpeMeHH U KaTeTOPHSM.

- Beruncnenue CKOJIB3AIUX CPEAHUX U TPCH/IOB.

- AHaJIM3 MacCcaXxUpOIOTOKOB M 3arPy3KH.

- Busyanuzanus pe3ynpTaToB aHaJIUTHKU.

14

Tema 14. CpaBHutenbHbii ananu3 NoSQL-pemnennii 1uist TpaHCTIOPTHBIX JaHHBIX.
PaCCManI/IBaeMBIe BOIPOCHI:

- CpaBuenne MongoDB, ClickHouse, Cassandra.

- Kpurepun BeiOopa 11t pa3nudHbIX 3a1a4.

- TeCTHpOBaHI/Ie MMPOU3BOAUTCIIBHOCTHU HA TPAHCIIOPTHBIX JTAHHBIX.

- BriGop pemienns A KOHKPETHOM TPaHCIIOPTHOW 3a1a4H.

- JIOKyMEHTHpOBaHHE PE3YyJIbTATOB CPABHEHUS.

15

Tema 15. Beenenue B Apache Cassandra.

PaccmarpuBaembie BOIPOCHL:

- Apxurektypa Cassandra: IpUHIMIIBI paclpeneeH s, PeIUIHKALIN, COTIIaCOBAHHOCTH.
- YcraHoBka u HacTpoiika Cassandra.

- Co3pnanue keyspace u Tabu.

- CRUD-onepanuu B Cassandra.

- [IpakTHka: paboTa ¢ TPaHCIOPTHBIMH JaHHBIMH.

16

Tewma 16. IIpoasunyTas padorta ¢ Cassandra.

PaccmarpuBaembie BOIPOCHL:

- MozenupoBanue qanHbix gt Cassandra (mapTHIIHOHUPOBAHUE, KIIaCTEPHU3aLIns).
- Onrummzanus 3anpocoB B Cassandra.

- HacTpoiika cornacoBaHHOCTH U IOCTYITHOCTH.




/ TemaTuka MpakTHYECKUX 3aHATUI/KpPAaTKOE COEepKaHHE
n/n

- MacmtabupoBanne Cassandra-kimacrepa.
- [IpakTHKa: onTUMHU3aNKs 3aIIPOCOB HA TPAHCIIOPTHBIX JaHHBIX.

17 |Tema 17. Benenue B Apache Spark.
PaccmarpuBaembie BOIIPOCHL:

- YcraHoBKa 1 HacTpolika Spark.

- ApxutekTypa Spark: npaiiBep, HCIIOTHHUTEIH.

- Spark Session u Spark Context.

- OcHosaele onepannu ¢ DataFrames (select, filter, groupBy).
- [IpakTuka: 3arpys3Kka u IEpBUYHBIN aHAJIN3 JAHHBIX.

4.3. CamocrosiTenbHas padoTa 00y4daroImuXCs.

Bua camocrosTenbHOM paboThI

1 |Msyuenue nutepatypsl u qokymeHTtanuu o Hadoop, Spark, Hive, HBase.

2 |Pabora c opunmansHOM nokymenTanueit NoSQL-6a3 nanubeix (MongoDB, Cassandra,
ClickHouse).

I/I3yquHe MCTOAOB CTATUCTHYCCKOI'O aHaJIn3a OOJNBIINX JaHHBIX.

BrlnosniHeHue 1oMalHuX 3aaHui 110 padboTe ¢ pacnpeeIEHHBIMU CUCTEMaMU XPaHEHUSI

HOIIFOTOBKa MMpE3CHTAlWU 110 pE3yJibTaTaM IMPOCKTa AJId 3alllUTHhI.

IToaroroBka k HpOMG)KyTO‘IHOﬁ aTTcCTalluu.

IToaroroBka k HpOMe)KYTOqHOfI aTTeCTall .

0| N| O o1 M| W

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KYPCOBBIX padOT
[IpoexTupoBanue u peanusaiusi ozepa nanueix (Data Lake) nis xpanenwus
GPS/TJIOHACC-ganHbIX TpaHCHOPTHOTO TIPEANPUSTHS.

CpaBuutenbHbIi ananu3 npousBoauteabHocTH ClickHouse u MongoDB st
AHATUTUKYU TTACCAXKUPOMOTOKOB.

Pazpaborka ETL-nmaitrumaitna st 3arpy3kd 4 TpaHchopMaliuu
TPAHCIIOPTHBIX TEJIEMAaTUUYECKUX JTaHHBIX C HcHoyib3oBaHHeM Apache Airflow u

Spark.

KnacTtepHblil aHain3 mMaplipyToB OOLIECTBEHHOI'O TPAHCIOpPTa Ha OCHOBE
nanubeix GPS ¢ ucnons3zoBanuem Spark MLIib.



[TocTtpoenue xpanunumia ganHbix (Data Warehouse) mys arperupoBanust u
AHAJIN32a JIOTUCTUYECKHUX MOKAa3aTeJIe TPAHCIIOPTHOM KOMITAHUU.

Pa3paboTka cucTteMbl MOHUTOPUHIA KadecTBa JaHHBIX B 03€pe JIaHHBIX
TPaHCIIOPTHOM Oopranu3aiuu ¢ ucnoyibzoBanueMm Great Expectations.

ITporno3upoBaHue  MaccaXMPOMOTOKOB  TOPOACKOrO  TpaHCIOpTa €
ucnoab3oBanueM Spark ML 1 cTaTUCTHUECKUX METOJIOB.

OOHapy>keHue aHOMAIW{ B JaHHBIX TEJIEMETPUU IMOABIKHOTO COCTaBa C
ucnosnb3zoBaHueM Isolation Forest B Spark.

[TpoextupoBanue apxutektypbl Lakehouse s xpaHenus u aHanusza
MYJIbTUMOJIAJIbHBIX TPAHCIOPTHBIX AAHHBIX C Mcojb30BaHueM Delta Lake.

Pa3paboTka MHTEpAaKTUBHOIO Jamoop/a Jyisi MOHUTOPHHIA TPAHCIIOPTHBIX
noTokoB Ha ocHOBe JaHHbIX U3 ClickHouse u Apache Superset.

5. IlepeueHp wu3MaHMN, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BATh IIPH
OCBOCHMH TUCUUILTUHBI (MOAYJIs).
Ne
n/n
1 | UcabekoBa, O. A. Texnonoruu GpopMUpOBaHUs https://e.lanbook.com/book/464624
MEKOTPACICBOI'0 1 MEKTOCYAAPCTBCHHOI'O €CAUHOT'O

bubnuorpaduueckoe onucanue Mecto gocryna

WH(OPMAITMOHHOTO TPOCTPAHCTBA : Y4eOHO-
MeToaudeckoe nocooue / O. A. Mcabekosa, E. M.
JBopaukoBa. — Mocksa : PTY MUPDA, 2024. — 68
c. — ISBN 978-5-7339-2375-8.

2 | CucreMbl HCKYCCTBEHHOTO MHTEIIEKTa M OOJIbIINE https://e.lanbook.com/book/493550

nanHble. Paznen «bomnpinye naHHbe) | yueOHOe
nocobue / A. A. ITapamonos, U. A. FOpuenkos, b. A.
Kpeenknii, 1. B. EcunoB. — Mocksa : PTY
MUPDA, 2025. — 147 ¢. — ISBN 978-5-7339-2499-
1.

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

https://habr.com/ru - 6a3a 3nanwuii B Buje cTareii, 0030poB



http://library.miit.ru/ - 37aeKTpOHHO-OMOIMOTEYHAsT CHUCTEMa HAy4YHO-
TexHuueckoi ondmoreku MUUT

https://superset.apache.org/user-docs/intro/#documentation — nokymeHTaIus
Apache Superset

https://www.postgresql.org/ - opunmanehas crpanuna PostgreSQL

https://yandex.cloud/ru/docs/datalens/ - odunuansHas JOKYMEHTAIUs
Yandex Datalens

https://docs.docker.com/ - obunmansras qokymenTaius Docker

https://www.metabase.com/docs/latest/ - odunmanpHas JTOKyMEHTAIHSI
Metabase

https://tableau.pro/ - odunmaneeii caiit Tableau ¢ Ty4muMu nmpaKTHKAMU
POCKTUPOBAHUS AaIO0P/I0B

https://revealthedata.com/blog/ - bror o Busyanuzanum nanubix U BI-
cucTeMax

7. IlepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CredYeHus, B TOM 4YHUCIE OTEYECTBEHHOrO MPOU3BOCTBA,
HEO0OXOIMMOTO /I OCBOCHHUS AUCITUTLIIUHBI (MOIYJIs).

MS Office (Excel, Word, PowerPoint)
Apache Superset

Yandex Datalens

Metabase

PostgreSQL

Docker

Apache Airflow

bpay3zep Chrome / SIunexc Opaysep
Draw.io

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIHHE (MOIYJIIO).

Kommbrorep npenopasaresns ¢ JOCTynoM K cetu aTepHer

KoMmbproTepsl CTyA€HTOB ¢ YyCTaHOBJICHHBIM Python-okpyxenuem wu
TaOJIMYHBIM TIPOLIECCOPOM

Hoctyn k ydeOHON 0a3e COOBITUHMHBIX JAHHBIX W AKCHEPUMEHTAIbHBIM
BBIOOpKaM

Hoctyn k PostgreSQL u BI-cucteme 1151 BU3yanu3anuu pe3yibTaToB

Joctymn k obmayHOM BUPTyanbHOM MammHe uiau Docker-koHTtelinepam st
BOCIPOU3BOJAMMOI0 aHAIU3a



[IpoexTop 1 3KpaH AJs MPOEKTOpa
Mapkepnas nocka

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3aueT B 3 cemecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OHCHO‘IHLIE? MaTCpuaiibl, IPUMCHACMBIC IIPpU ITPOBCACHUU HpOMG}KYTO‘IHOI‘/’I
aTTecCrannuu, p8,3pa6aTI>IBaIOTCH B COOTBCTCTBHU C JIOKAJIbHBIM HOPMATHUBHBIM

aktoM PYT (MUUT).



ABTOpBI:

PYKOBOAMTENH 00pa30BaTENbHOM
IPOrpaMMBl

CoracoBaHo:

Hupexrop
Hupekrop LIC IT - nporpamm BUII

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHU

O.b. IIponeBuu

J.B. [TapunoB
O.b. IIponeBuu

J1.B. ITapunos



