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KA®EJIPA HH(pOpMATHKH

PacnpenesieHne 4acoB AMCUMILIMHBI 110 ceMecTpaM / Kypcam

Cemectp
(<Kypc>.<Cemectp Ha 321
Kypce>) Hroro
Henenp 14
Bun zanaruii i PIT vII PIT
Jlexmu 14 14 14 14
JlaGoparopHsbie 28 28 28 28
Hroro ayn. 42 42 42 42
KonraktHas pabora 42 42 42 42
Cam. pabora 66 66 66 66
Hroro 108 108 108 108
OCHOBAHHUE

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 03.03.2026, mpoTokon Ne 9.
[Iporpammy coctaBui(u): A-p TexH. Hayk, [Ipod., [Jkanynn ['apuk AneToBud

3aB. kadempoii: TrommsikoBa U. A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | popMupoBaHre y MaruCTPaHTOB KOMILIEKCA TPAKTUYECKAX HABBIKOB pPa0OTBHI C TEXHOJOTHSAMH M HWHCTPYMEHTaMHU
00paboTKN OOJNBIIMX IaHHBIX MAJS pPELIeHUS NPUKIATHBIX AHATUTHYECKHX 3a1ad B PacHpEAETICHHBIX BBIYUCIUTEIbHBIX
cpenax.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

OIIK-5: CmocobeH pa3pabarsiBaTh U MOJIEPHU3UPOBATH MPOTPAMMHOE H alnaparHoe odecrieuenne HHOOPMaMOHHBIX U
ABTOMATHU3UPOBAHHBIX CUCTEM;

OIIK- 3HaTh COBpEeMEHHOE MPOrpaMMHOE U ariapaTHoe obecneueHrne HHPOPMALMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

5.1:

OIIK- YMeTh MOJEpHH3HPOBATh IPOrPaMMHOE 1 alapaTHoe obecredeHre HHGOPMAIOHHBIX U aBTOMAaTH3HPOBAaHHbBIX CHCTEM
5.2: JUTS pemeHns MPpo(eCcCHOHATBHBIX 3a71a4;

IIKP-4: CnocobeH HCTIONB30BaTh HHCTPYMEHTHI PabOTHI ¢ OOJIBIINMH JaHHBIMH, IPOBOANTH aHATUTHKY U TOTOBUTH OTYECTHI HA
OCHOBE 0OJIBIINX MAacCUBOB HH(POPMAIIUN

TIKP- 3HaTh COBPEMEHHBIC TEXHOJIOTHHU padoThI ¢ Big Data, MeToABI perieHus 3a1ad 00padoTKu 1 aHamn3a OOIBIINX JaHHBIX,
4.1: MIPUHITUITE 00PaOOTKHU OOJBINNX TAHHBIX B PACIPEICIICHHBIX BEIUUCIUTEIBHBIX CHCTEMAaX

ITIKP- YMeTh UCIOJIb30BaTh U IPUMEHSATH YITyOJICHHBIC 3HaHUS B 00JIaCTH 00pabOTKY M aHAHM3a OOJBINTUX TAHHBIX

4.2:

T1IKP- Bnaners HaBbIKaMH IPUMEHEHUS IPOTPAMMHBIX CHCTEM, TIPeAHA3HAYEHHBIX TSI aHATH3a OONBIINX JaHHBIX

4.3:

B pe3yjbTaTe OCBOCHUS JUCHUIITIMHBI O6y'-lalO]].lHﬁCﬂ JOJIZKCH

3HaTh:

pacupenenennsle (ainossie cucremsl (GFS, HDFS), sxocucremy Hadoop, nmpunmumsr pabotsr MapReduce u Spark (cootneceHo ¢
unaukaropom OIIK-5.1); coBpemeHHbIe TexHOnornu padotsl ¢ Big Data, Metonpl pemeHus 3amad oOpabOTKM M aHamM3a OOJBIIMX
JTaHHBIX, TIPUHIAITEI 00pabOTKM B pacTipee’IeHHbIX BEMMUCINTEIBHBIX CHCTeMax (CooTHeceHO ¢ mHauKaropoM [1IKP-4.1).

Ymern:

MOJICPHHU3UPOBATh MPOTpaMMHOE oOOecreueHue Juisi oO0pabOTKM OONIBIIMX [JaHHBIX, HacTpauBarh mnapameTpbl Hadoop-zamau mis
noBeIIeHNS 3 dexTnBHOCTH BBHUMCICHHI (cooTHeceHO ¢ wmHmuKaropoMm OIIK-5.2); mcmomb3oBaTh W NPUMEHATH YIIYOJICHHBIC
3HaHUA B oOiacT oOpabOTKM M aHanu3a OONBIIMX IAaHHBIX (cooTHeceHO ¢ mHamkaropoMm IIKP-4.2); paborare ¢ MOTOKOBOH
00pabOoTKOM NaHHBIX, IPUMEHSTH Spark At aHaTH3a JaHHbIX.

Biagern:

BeInosiHeHHe Join-omepanuii B Hadoop, pabota ¢ HECKOJIBKUMHM BXOHaMH, HACTPOHKA CIIOKHBIX KIO4eld (COOTHECEHO C
naankaropom I[1KP-4.3); HaBbikamMu paboThl ¢ Hive; HaBbikamu ontumm3aiuu Join-zarmpocoB B Hive, ontumusanmu MapReduce-
BhIUUCIEHHN (cooTHeceHO ¢ wuHmukaropoMm OIIK-5.2); ombIToM co3maHusi TpUIOKEHUH ¢ Heckonpkumu Hadoop-zamagamu u
BBITOJIHEHHS OTIEpAlNii COEANHEHHS JaHHBIX B paclpeieieHHON cpeie.

3. CTPYKTYPA U COAEPKAHUE JTUCIUITJINHBI

Paznes 1. [IpakTukym 1o aHaausy 60JbIIMX JAHHBIX

Ne HanmeHoBaHMe TeMbl, KPaTKoe Cofiep:KaHue Bun samsmus / Cemectp /| Komraectso Komnerenuuu
B i pa6orsl / popma IMA Kypce 4acoB

OIIK-5

"Beenenue B bonbine Jlanusle (Big Data). Pacripenenennsie Qaiinopble I1KP-4
cuctembl, Workshop" OIIK-5.1
1.1 | PacnpeneneHnsie (aiinoBbie cucrembl  (GFS,  HDFS).  Ux| JlekuuonHsie 3aHsTHs 3 4 OIIK-5.2
COCTaBJISIONINE, JIOCTOUHCTBA, HEI0CTAaTKH U chepa TIKP-4.1
npuMmeHeHus. Yrenne u 3amucs 8 HDFS. HDFS APIs: Web, shell. I1KP-4.2
I1KP-4.3

OIIK-5

I1KP-4

Pacnipenienennsie (aiinoBbie cucrempl  (GFS, HDEFS). HUx OIIK-5.1
1.2 | cocraBnstomue, JIOCTOMHCTBA, HEJ/IOCTaTK! u chepa Jlaboparoprrie 3 6 OIIK-5.2
npumeHeHus. Urenue u 3ammcs 8 HDFS. HDFS APIs: Web, shell. SAATHA I1IKP-4.1
IIKP-4.2

ITKP-4.3

OIIK-5

"Hadoop sxocucrema, MapReduce" [IKP-4
1.3 |Hadoop Streaming. Omnementsr Hadoop-samauun (Mapper, reducer,| JIeKIuOHHBIC 3aHATHSL 3 4 OIIK-5.1
combiner, partitioner, comparator). OIlK-5.2
TTKP-4.1




I1KP-4.2
I1KP-4.3

OIIK-5
IIKP-4
OIIK-5.1
3 6 OIIK-5.2
I1IKP-4.1
ITIKP-4.2
I1KP-4.3

Hadoop Streaming. Onementst Hadoop-zamaum (Mapper, reducer, JlaboparopHble

1.4 . ..
combiner, partitioner, comparator). 3aHSTHS

OIIK-5
TIKP-4
OIIK-5.1
JIeKIIMOHHBIE 3aHATHS 3 2 OIIK-5.2
TIKP-4.1
TIKP-4.2
TIKP-4.3

"Ontumuzanus MapReduce BeruncieHuit”

Ipunoxennss ¢ Heckonbkumu Hadoop-3zamausamu. Tronumar Hadoop-job
(HacTpoiika MapTULMOHMPOBAHUS, CIOXKHBIE KIIIOYM, uber jobs). 3agaun ¢
HecKoJbKuMHU BxoJamu. Joins B Hadoop.

1.5

OIIK-5
T1KP-4
Ipunoxennss ¢ Heckonbkumu Hadoop-3zamauamu. Tronumar Hadoop-job OIIK-5.1
" . Jlaboparopasre
1.6 [ (HacTpoiika mapTHLIHMOHUPOBAHUS, CIIOXKHBIC KJIFOYH, uber jobs). 3amaun c 3 6 OIIK-5.2
- 3aHATHUS
HecKoIbKUMH BxoJamu. Joins B Hadoop. [IKP-4.1
[1KP-4.2
I1KP-4.3

OIIK-5
TIKP-4
OIIK-5.1
JIeKIIMOHHBIC 3aHATHS 3 4 OIIK-5.2
I1IKP-4.1
TIKP-4.2
TIKP-4.3

Spark: ocuoBubie Tepmuubl U RDD, Spark DataFrames , ontummusanun

17 Spark BerumcieHuit

OIIK-5
IIKP-4
OIIK-5.1
3 6 OIIK-5.2
ITKP-4.1
I1KP-4.2
I1KP-4.3

Spark: ocnoBnbele TepmuHbl U RDD, Spark DataFrames , ontumwuzaunu JlaboparopHsie

1.8 .
Spark BeraMCIEeHMH 3aHATHUSA

OIIK-5
IIKP-4
OIIK-5.1
3 4 OIIK-5.2
I1KP-4.1
I1IKP-4.2
ITIKP-4.3

JlaboparopHble

1.9 [ Pabora c norokoBoii 00pabOTKOM TaHHBIX
3aHATHS

OIIK-5
TIKP-4
CamocTosTEbHAsA OIIK-5.1
1.10 [IToxroroBka k 1abOpaTopHbIM paboTam . 3 2% o)
TIKP-4.1
TIKP-4.2
TIKP-4.3

OIIK-5
I1KP-4
OIIK-5.1
3 40 OIIK-5.2
I1KP-4.1
I1KP-4.2
I1KP-4.3

"SQL moBepx 6ombiux qanuasix (Hive)".

ApxuTektypa Hive, BUJIBI Tabuuil, (dopmarsr XpaHeHHsI
JaHHbIX. Tpancsuus Hive-3anpocos B MapReduce-| CamocrosiTensHas
3anaun.Cepuanusauys u Jecepuanusanus. Tronunr Join'oB B Hive. pabota
IapTutmonnpoBanue, OakerupoBanue, cemrumpoBanue. User defined
functions, Hive Streaming.

OIIK-5
IKP-4
OIIK-5.1
1.12 |IToaroroBka K NpOMEXYTOYHOH arTecTaluu 3auer 3 0 OIIK-5.2
IIKP-4.1
IIKP-4.2
T1KP-4.3

4. ©OHJI OHEHOYHBIX CPEJICTB

CrpykTypa u conepkaHue (OHIA OIEHOYHBIX CpPEACTB JUIS TPOBEACHUS TEKYIIEro KOHTPOJIA M MPOMEKYTOYHOW arTecTaluu
npexacTaBieHsl B [Ipunoxernu 1 kx paboueil mporpaMMe JUCIUIIIHHBL.

5. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI




5.1. YueOHble, HAYyYHbIe U METOANYECKUEe U3TaAHUS

ABTODHI, Bubnmotexa /
3arnaBue WzparenscTBO, rox
COCTaBUTEIN Kommnuectso
1 Kykorckwuii O. U. HHdopMannoHHbIe TEXHOJIOTHU M aHATH3 JaHHBIX: Tomck: Db Konrenr, 2014 | http://biblioclub.ru/index
yueOHOe ocodue .php?
page=book&id=480500
2 byrakos H. A., O6paboTka 6onbiux ganHbX ¢ Apache Spark: Cankr-IletepOypr: http://biblioclub.ru/index
[lerpoB M. B., y4e0HO-METOANYECKOe TTocodne Vuusepcurer UTMO, .php?
Haconos . 2019 page=book&id=566771
3 Vaiit T. Hadoop: [Togpo6GHOE pyKOBOACTBO Cankr-IletepOypr: ITutep, | https://ibooks.ru/reading.
2013 php?
short=1&productid=354
374
4 [Tuapesa, I'. B., AHamu3 JaHHBIX: y4eOHO-METOJMIECKOE MOcooue Cumpepornons: http://www.iprbookshop.
[Nonomapesa, XK. I'. YHHUBEPCHUTET IKOHOMHKH 1u/89482.html

u ynpasiuenus, 2019

5.1. YueOHble, HAyYHbIe U MeTOANYECKUEe U3TaAHUS

ABTODHI, Bubmmotexa /
3arnaBue W3narenscTBoO, rox
COCTaBUTEIN Konugectso
1 Karan E. C. ITpuxnanHoil CTaTUCTHYECKUH aHATIU3 TAHHBIX: Kemeposo: Kemeposckuit | http://biblioclub.ru/index
yueOHOe ocodue rOCyIapCTBEHHBIN -php?
yHuBepcureT, 2018 page=book&id=573550
2 Puza C., Jlezepcon Y., |Spark mis npodeccronanoB: coBpeMeHHEIE Cankt-ITetepOypr: TTutep, | https://ibooks.ru/reading.
Oyon 1., Yuic [. HarTepHbl 00paboTKN OONBIINX JAHHBIX 2017 php?
short=1&productid=354
385
3 Kapay X., Yoppen P. DddexruBnbiii Spark. MacmtabupoBanue 1 Cankr-IletepOypr: ITutep, | https://ibooks.ru/reading.
ONTHMH3ALIUS 2018 php?
short=1&productid=358
142
4 MManemos, C. B. VHTemeK Ty aTbHbIN aHaIu3 JaHHbBIX: y4eOHoe Camapa: [ToBomkckuii http://www.iprbookshop.
nocooue rOCyIapCTBEHHBIMH ru/75376.html
YHHBEPCUTET

TeNIeKOMMYHHUKAIHI U
nadopmaruku, 2017

5.2. HpO(l)eCCHOHaJI]:HLIe 0a3bl JAHHBIX U I/IH(l)OpMaIIl/IOHHble CIIPaBOvIHBbIC CUCTEMbI

HannonansHas snextponnas 6ubnuoreka (HOB) https://rusneb.ru/
UCC «apant» http://www.internet.garant.ru/

Poccwuiickas rocynapctBeHHas ouodmuoreka https://www.rsl.ru/
Hayunas snexrponnas 6ubnmoreka https:/elibrary.ru/defaultx.asp?

5.3. [lepeyeHb MPOrpaMMHOro odecreyeHust

OpenOffice
Python
Anaconda

5.4. YueOHO-MeTOANYECKHE MAaTePHAIbI VIS 00y4YAIOLIUXCS ¢ OFPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

Ilpn HEoOXOAMMOCTH MO 3asBICHHUIO OOYYAIOMIETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBSI  y4eOHO-METONUYECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpMax, agaNTUPOBAHHBIX K OTPAaHWYCHUSM 30pPOBBS M BocHpusTHsS uHpopmarmu. [ns mmi c
HapyLIeHUsIMUA 3peHus: B (opMme aynuodaiina; B medarHOH (opme yBemHUeHHBIM mIpudToM. s TUI ¢ HapyLNIEHUSIMH CcIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B ITedarHoi Qopme. Jlns JHIl ¢ HapymIEHHSIMH OIOPHO-ABUTATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B IIeYaTHON (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCHUIIJINHBI

[omeruennst 1uist BceX BHIOB pabOT, MPELyCMOTPEHHBIX YYEOHBIM ITAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOW CIICHHMATN3MPOBAHHOM
yueOHON MeOeIbIo U TEXHHYECKHIMH CPEJICTBAMU O0yUIEHHMS:

- CTOJIBI, CTYJIBS;

- IEPCOHAITBHBIN KOMITBIOTEP / HOYTOYK (IIEPEeHOCHOIT);

- IPOEKTOpP;

- 9KpaH / THTEePaKTHBHAS JJOCKa.

JlabopaTtopHble 3aHATHS TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodde MecTa B KOTOPBIX OO0OpYIOBaHBI HEOOXOIMMBIMU
JMICH3MOHHBIMU W/WIM  CBOOOJHO pPacHpOCTpaHSEMBbIMH IIPOTPaMMHBIMH  CPEICTBaMM M BBIXOJOM B IHTepHeT, w/miam B
CIICIMATN3HPOBAHHBIX J1A00PaTOPUSIX, IIPEyCMOTPEHHBIX 00pa30BaTeIbHOI NPOrpaMMOH.

7. METOINYECKHUE YKAZAHUA V1A OBYYAIOIIINXCA 110 OCBOEHUIO JUCHHUIIIMHBI




Mertoauueckre yKa3aHus 10 OCBOCHUIO UCIMILUIMHEI IPeACTaBIeHbI B [Ipunoxxernu 2 x pabodei mporpaMmMe JUCIUILUIAHEL




®OH/J ONEHOYHbLIX CPEJACTB

IIpunoxenue 1

1 Onucanue nmoka3zarejei u KPpUTEPHUEB OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha pa3/iMIHbIX
ITAIlax UX (l)OpMI/IpOBaHI/IH, OInuCaHue IMIKAJ ONCHUBAaHUA

1.1 Iloka3arenu u KpUTEPUU OLICHUBAHUS KOMIIETEHIUI:

3VYH, cocrasigrone
KOMIIETEHIIHIO

Iloka3arenu orieHUBaHUA

Kpurepuu onenuBanus

CpenctBa
OLICHUBAHWSI

OIIK-5: Cniocob6eH pa3pabaTeiBaTh U MOJICPHU3UPOBATH IPOrPAMMHOE U annapaTHOE 00ecIeYeHHe

HH(i)OpMaI_II/IOHHBIX N aBTOMATHU3UPOBAHHBIX CUCTEM;

3Hamu: pacripeicieHHbIC
GaitnoBble cUCTEMBI
(GFS, HDFS),
skocuctemy Hadoop,
IPUHLIMIIBI paOOTHI
MapReduce u Spark

Beimonusier

COJICp KATEIbHBIN aHAIIN3
n30paHHON TEMBI.
[TonroroBka nokiaaa no
n30paHHOU TeMe.
Brimonasier nabopatopHbie
3aJlaHusl.

[TonHoTa packpeiTus
TEMBI.

[TonnoTra n
paBUIBHOCTD
BBITNIOJTHEHUS
1a00paTOPHBIX 3aJjaHuH,
HaJINYuE BBIBOJIOB.

J — noxnan
(Temsr 1-15)
J3 -
nabopaTopHbIE
3aganus (1-5)
3 — BOIIPOCHI K
3agery (1-20)

N3yuaer IeKUMOHHBIN [lomHoTa N

Marepuai, OCHOBHYIO U COAEPKATENBHOCTD

JIOTIOJTHUTEIBH YO OTBETA.

JUTEpaATypy.

BrimonusieT mouck u co6op

HEO0O0X0IUMOi

nH(poOpMaIuu.
Ymemy: Brimonanser [TomHOTa packpsITHs JI — mokiang
MOJIEPHU3UPOBATH COAEpKATENbHBIN aHAIN3 TEMBI. (Temsr 1-15)
MIPOrpaMMHOE n30paHHON TEMBI. [TonHoTa 1 JI3 -
obecrieueHue st [ToaroroBka nokmnaaa mo MPaBUIBHOCTh nabopaTopHbIE
00paboTKu OOIBIINX n30paHHOH Teme. BBITIOJIHEHU S 3aganus (1-5)

JAaHHBIX, HACTPaUBaTh
napametpsl Hadoop-

Brinonnsier maboparopHbie
3a/1aHMUsL.

1abopaTOPHBIX 3aaHUH,
HAJIMYUE BHIBOJIOB.

3 — BOIIPOCHI K
3agety (1-20)

3aJ1a4 JUIS IIOBBIIIICHUSA N3ydaeT TeKUMOHHBIN Ilonxora u
3P PEKTUBHOCTH MaTepuaj, OCHOBHYIO U COJIEP/KATENBHOCTD
BBIUMCIICHUH JIOTIOJTHUTEIBHYIO OTBETA.

JIUTEPATYPY.

Brimonnsier nouck u coop

HE00XoAuMoMH

nHbOopMaLNH.
Hmemw nagviku: Beinonnsier [TonHOTA packpeiTUs J — noknazg
HaBbIKaMH paboTHI € COJIepKATEIIbHBIA aHAIN3 TEMBI. (Temsr 1-15)
Hive; naBbikamMu n30paHHON TEMBI. [Tonnora n J3 -
ontuMuzanuu Join- [ToaroroBka nokmnana mo MPaBMJIbHOCTD nabopaTopHble
3ampocoB B Hive, n30paHHOH Teme. BBITIOJTHEHUS 3aganus (1-5)

OIITUMMA3AIINU
MapReduce-

BBIYHCJICHHI;

BrimonasieT maboparopHbie
3a/1aHusl.
N3ydaeT JeKIHMOHHBIN

1abopaTOPHBIX 3aaHUH,
HaJH4re BBIBOJIOB.
[TonHoTa 1

3 — BOIIPOCHI K
3auery (1-20)




OIBITOM CO3JaHUs
IIPUJIOKEHUH C
Heckoabkumu Hadoop-
3a/1a4aMU U BBIIIOJIHCHUS
ornepanuil COeMHECHUS
JIAHHBIX B
pacnpeneseHHON cperie.

MaTepHuall, OCHOBHYIO U
JIOTIOJTHUTEITBHYIO
JTUTEPaTypy.

BeimomnHsieT mouck u coop
Heo0X0 MO
uHpOpMaIUK.

COACPKATCIIbHOCTD
OTBCTA.

ITKP-4: CriocoOeH UCIoIbh30BaTh HHCTPYMEHTHI PaOOTHI C OOJIBIIIMMH TaHHBIMHU, TTPOBOJIUTH
AQHAJIMTUKY ¥ TOTOBUTH OTYETHI HA OCHOBE OOJIBIIINX MACCUBOB HH(OPMAIIHH

3nams’: COBpEMEHHbBIE
TEXHOJIOTUH paboThI €
Big Data, metobt
peleHus 3a1a4
00paboTKK U aHau3a
00JIBIINX JAHHBIX,
IIPUHLIUIIBI 00pabOTKH B

Beimonusier

COJIep KATEIbHBII aHAIIN3
n30paHHON TEMBI.
[MoxroroBka nokiaaa mo
n30paHHOU TeMe.
Brmmonasier nadopatopHbie
3aJlaHusl.

[TonHoTa packpeiTus
TEMBI.

[TonHora n
IPaBUIbHOCTD
BBITIOJTHEHUS
1a00paTOPHBIX 3aJaHUH,
HaJINYUE BBIBOJIOB.

J — noxnan
(Temsr 1-15)
J3 -
nabopaTopHbIE
3amanus (1-5)
3 — BONPOCHI K
3agery (1-20)

pacupeaeneHHbIX N3yuaer IeKIMOHHBIN ITonnora u
BBIYHCIIMTEIBHBIX Marepual, OCHOBHYIO U COAEPKATENBHOCTD
CHCTEMaXx JIOTIOJTHUTEIBH YO OTBETA.
JUTEpaTypy.
BrimonnaseT nouck u coop
HE00X0IMMOM
nH(poOpMaIuu.
Ymemuw: ucions3osatrs 1 | Boimoaasaer [TomHOTa packpbITHs J — noxman

NPUMEHSTH YIITyOJICHHBIC
3HaHUs B 00J1acTH
00paboTKHM U aHAIHM3a
OONBIIMX TAaHHBIX;
paboTaTh ¢ MOTOKOBOM
00paboTKO TaHHBIX,

COZIepIKaTeNIbHBIN aHAIN3
n30paHHON TEMBI.
[ToaroroBka A0KjIa/1a MO
n30paHHOU TeMe.
Beimosnasier tabopatopHbie
3ajaHusl.

TEMBEI.
ITomaoTa n
PaBUILHOCTD
BBITOJIHEHUS
71a00paTOPHBIX 3aaHUH,
HaJW4YHeE BLEIBOIOB.

(Temsr 1-15)
J3 -
nabopaTopHbIE
3aganus (1-5)
3 — BOIIPOCHI K
3agery (1-20)

npuMeHsTh Spark Juist N3y4aer JNeKINOHHBIN ITonnora n
aHaJIn3a JaHHBIX. Marepuai, OCHOBHYIO U COJIEpPKATENBHOCTD
JOTIOJIHUTEIBHYIO OTBETA.
JUTEPATYDPY.
Beimonzser nouck u c6op
He00X0IMMOM
nHpopManuu.
Hmemsb nasviku. Brimonanser [TomHOTa packpsITHs JI — mokiang

BBINTOJIHEHHE JoIin-
oneparuit B Hadoop,
paboTta ¢ HECKOJIbKUMU
BXOJIaMU, HACTPOMKa
CIIOKHBIX KITFOYEH

COAEpKATENbHBIN aHAIN3
n30paHHON TEMBI.
IToaroroBka nokiiana mo
n30paHHOH Teme.
Brinonnsier maboparopHbie
3a/laHusl.

N3ydaeT TeKUMOHHBIN
MaTepHajl, OCHOBHYIO U
JIOTIOTHUTEIHHYIO
JTUTEPaTypy.

BrimonusieT mouck u coop
HEO0OXO0IUMO
nHpopMaluu.

TEMEI.
ITonnoTra u
MPaBUILHOCTh
BBITIOJTHEHHS
1ab0paTOPHBIX 3aaHUH,
HaJIM4YUe BBIBOJIOB.
IlonHoTa 1
COJIEPKATEIHHOCTh
OTBETA.

(temsr 1-15)
J3 -
nabopaTopHbIe
3aganus (1-5)
3 — BOIIPOCHI K
3auery (1-20)




1.2 lIkajsl OLIECHUBAHUA:

Texymmii KOHTPOJIb YCIIEBAEMOCTH M IMPOMEXKYTOUHASI aTTECTAIMsI OCYLIECTBISICTCS B paMKax
HAKOMUTENIbHOW 0aJUIbHO-PEUTHHTOBOM crcTeMbl B 100-0annpHOM mIKane:

50-100 6annoB (3a4er);

0-49 Gannos (He3auer);

2 TunoBble KOHTPOJIbHbIE 33[IaHUSI WJIM MHbIe MaTepHAJIbl, HEOOXOAUMbIEe [JIf
OlleHKH 3HAHWii, YyMeHMii, HABBLIKOB M (WIH) ONBITA JIeATEJbHOCTH,
XapaKkTepu3yIMuX 3Tanbl (OpMHUPOBAHUS KOMIIETEHIHI B Mpolecce O0CBOEHHSA
00pa3oBaTeJIbHOI MPOTrPAMMBI

BOHpOCbI K 3a4€Ty

[Tonstue Big Data: ocHOBHBIC XapaKTEPUCTHKH M OTJIMYHUS OT TPATUITMOHHBIX JaHHBIX.
Pacrnipenenennslie ¢aitnoBbie cuctembl: Ha3HaueHue, apxurekrypa GFS u HDFS.
Onepanuu yrenus u 3anucu B HDFS: npunnumnel paboTsel 1 0COOEHHOCTH.

HDFS APIs: paborta ¢ pacnpeaeneHHoi (aitnoBoii cuctemoit yepes Web u shell.
Oxocucrema Hadoop: ocHOBHBIE KOMITIOHEHTHI U UX B3aUMO/ICHCTBHE.

Mogpens nporpamMmmupoBanust MapReduce: 3Tansl BBITOTHEHHS 33Ja49H.

Dnementsl Hadoop-3amxauu: Mapper, Reducer, Combiner, Partitioner, Comparator.
Haznauenue u npunnuns! padotsl Hadoop Streaming.

©oNo R WNE

OnTtummsanus MapReduce-Bbruncienuii: HacTpoika NapTUIIMOHUPOBAHUS U CIIOKHBIX KITIOYEH.

[HEN
o

. O6paboTKa TaHHBIX ¢ HECKOJbLKUMU Bxoamu B Hadoop.

. Bemmosninenwne onepanuii coenunennst B Hadoop: moaxobl v peaau3aimsi.
. Apache Spark: ocHOBHBIE TOHSTHS 1 APXUTEKTYPA.

. RDD (Resilient Distributed Datasets) 8 Spark: cBoiicTa u ornepanu.

. Spark DataFrames: npeumMyiiecTBa 1 0COOEHHOCTH HCIIOIb30BAHMUSI.

[ el o
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. OHTI/IMI/BaI_[I/IH Spark'BBIQHCHCHHﬁI KaTaIUTUYECKUI OINITUMHU3ATOP U CTPATCTUU BBIIIOJIHCHUS.

[EEN
(2]

. IloroxoBast 00pabOTKa TaHHBIX: IPUHILIUIIBI U HHCTPYMEHTHI.

[EEN
\‘

. Apache Hive: apxutekTypa u mecto B a3kocucteme Hadoop.
. Tunsl Tabnun B Hive u popmaTsl XpaHEHHUS TaHHBIX.

. Tpancnsanus Hive-3ampocos B MapReduce-3anaun.

. Ontumusanus Join-3ampocos B Hive.

N
O ©

3auemnoe 3adanue @KnOYAeM 084 G60NPOCA — O0OUH MEOPEMUYECKUIl 6ONpPOC U O0OHO
NPAKMUKO-0PUEHMUPOBGAHHOE 3A0AHUEe U3 YUCIA NPUBEOEHHBIX HUIICE 1A00PAMOPHBIX 3A0AHUIL.

Kpurepun ouenku:

= OIICHKA «3a4TCHO» (50-100 63.HJIOB) BBICTABJIACTCA CTYACHTY, €CJIKM OH B XOAC OTBCTA MOKAa3aJl
HAJINYHUE TBEPABIX 3HAHWUM O BOIIPOCY, HU3JI0KCHUC OTBCTOB C OTACIbHBIMU OHH/I6KaMI/I, YBEPECHHO
HCIIPABJICHHBIMH ITOCJIC JOIOJIHUTCIIbHBIX BOIIPOCOB; ITPABUJIBHBIC B LICJIOM JIeHCTBUS IO MMPUMCHCHUTIO
3HAHUM Ha ITPAKTHUKE;

- OICHKa «HEC 3a4TCHO» (MCHCC 50 6aJIJ'IOB) BBICTABJIACTCA CTYACHTY, €CJIIM OTBCTHI HC CBA3aHbI C

BOIPOCaMH, HaJIM4YUE IpyObIX OIMMOOK B OTBETE, HEMOHMMAHHUE CYIIHOCTH H3JIaraéMoro BOIIpPOCa,
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HCYMCHHC TIPUMCHATH 3HAHUA Ha IPAKTHUKE, HCYBCPCHHOCTb W HCTOYHOCTH OTBCTOB Ha
JOIMOJIHUTCIIbHBIC 1 HABOJAAIIINEC BOIIPOCHI.

JlabopaTopHble 3a1aHus

JIaboparopHoe 3amanue |
Pacnipenenennnie daitnoBeie cucrembl (GFS, HDFS). Mx cocraBnsionme, JOCTOMHCTBA,
HemocTaTku U chepa npumenenus. Yrenne u 3anuck B HDFS. HDFS APIs: Web, shell.

JlaGopaTopHoe 3a1aHue 2
Hadoop Streaming. Dnementsi Hadoop-3amaum (Mapper, reducer, combiner, partitioner,
comparator).

JIaboparopHoe 3a1anue 3
[Mpwioxxkennss ¢ HeckonbkuMu Hadoop-zamawamu. Tronumar Hadoop-job  (Hactpoiika
NapTUIIMOHUPOBAHUS, CIIOXKHBIE KIII0UH, uber jobs). 3agaun ¢ HeckoabKuMH Bxonamu. Joins B Hadoop.

JlaGopaTopHoe 3ananue 4
Spark: ocHoBHble TepMunbl u RDD, Spark DataFrames , ontumuzanuu Spark Beraucienuit

JlabopaTopHoe 3aganue 5
PaboTa ¢ moToK0BOI1 00pabOTKON JaHHBIX

Kpurepun oueHnBanus (11 KaxKI10I0 3a1aHUA):

12-15 ©GammoB — 3amaya pemieHa BEPHO; CTYACHT (QOopMyiupyeT COOCTBEHHEBIE,
CaMOCTOSITeNIbHbIE, OOOCHOBAaHHBIE, APTyMEHTUPOBAHHBIE CYKIEHUS, TMPEACTABISET TMONHBIE U
pa3BepHYThIE OTBETHI Ha IOTIOTHUTEILHBIE BOIIPOCHI;

9-11 GannoB — mpU pelIeHUW 3a7aud ObUIM JOMYIIEHBl HETOYHOCTH, HE BIMSIONINE Ha
pe3ynbTarT; CTyAeHT  (opMynupyer  COOCTBEHHBIE,  CaMOCTOATEIbHBIE,  OOOCHOBAHHBIE,
apryMEHTHPOBAHHBIE CYXICHUS, JOMyCcKasi He3HAYUTEIbHBIC OIMTUOKHU Ha JIOTIOTHATEIHLHBIC BOTIPOCH;

5-8 Oamma — mpuw pemieHWHW 3a7add OBLUIM JIOMYIIEHBI OIMIMOKH, CTYJICHT WCIBITHIBACT
3aTpyaHeHUsT B (DOPMYITHUpPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX WM APTyMEHTHPOBAHHBIX CYXKICHHM,
JIOITYCKasl OIMOKHU Ha JIOTIOJTHUTEILHBIC BOIIPOCHI;

0-4 Oamna — mpu pemieHUW 3a7auyd OBLTM JOMYIIEHBI CYIIECTBEHHBIE OIIMOKH; CTYAEHT
JIOTIyCKaeT rpyOble OMIMOKU, MCTBITHIBACT 3aTPYJHEHHUS B (OPMYIHUPOBKE COOCTBEHHBIX CYXKICHHM,
HECTIOCOOEH OTBETHUTH Ha JOMOIHUTEIBHBIE BOIIPOCHI.

Maxkcumanvhnoe konuuecmeo 6annos 3a éce ravopamopnsie 3aoanus — 75 (5 3aoanuit no 15
oannos).

Hoxmnan

1. CpaBHuTeNbHBIN aHANN3 pacnpeeneHHbIX (ainobix cucteM GFS u HDFS.
2. Apxutektypa sxocucteMbl Hadoop: KOMITIOHEHTHI M MX B3aUMOJIEHCTBUE.
3. Ontummzanus MapReduce-BbIuuciieHUI: METOIBI U TIOAXOIBI.
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4. TIpumenenune Combiner u Partitioner ans moBeienus npousBoautenbHocT Hadoop-3amay.
5. Brmonnenue onepanuii coequaenus B Hadoop: cTpaterun u peanusanus.
6. CpasuurtenbHbiii ananmus Apache Spark u Hadoop MapReduce.
7. Ocobennoctu u cuenapuu npumenenuss RDD u DataFrames B Spark.
8. Karamutnueckuii ontumuzatop Spark.

9. TIlortokoBas 0O6paboTKa JaHHBIX B FKocucTeMe Big Data.

10. Apxwurekrypa Hive: rpancusmust SQL-3anpocoB B MapReduce-3anaumn.

11. Ontumuzanus xpaneHus naHHbiX B Hive: oopmatsl u cxarue.

12. TMaptunmonupoBanue u O6akeTnpoBaHue B Hive: MeTO/bl MOBBIMIEHUS NMPOU3BOAUTEIHHOCTH
3aIpOCOB.

13. TMonw3oBarensckue pyHkuuu B Hive: coznanue u npuMeHeHHe.
14. Wurterpamus Hive ¢ apyrumu komnoneHTaMu 3kocucteMsl Hadoop.
15. CoBpeMeHHBIC TEHACHIIUN PA3BUTHUS TEXHOJIOTUH 00pabOTKM OOJIBININUX TaHHBIX.

Kputepun onenkn:

- 20-25 OamnoB, ecau CTYAGHT TMEPEUUCISIET BCE CYIIECTBEHHBIE XapaKTEPUCTUKU
0003HAYCHHOTO B BONPOCE TMPEAMETa W BO3MOXKHBIC BAapPHAHTHI JAIbHEHIIETO Pa3BUTHS PEIICHUS
IPOOJIEMBI, €CJIH 3TO BO3MOYKHO;

- 14-19 GamnoB, ecnu CTYAEHT PAacKpbUl TOJBKO YacTb OCHOBHBIX IIOJIOKEHUH BOIpOCa,
IPOJCMOHCTPHPOBAII HETOYHOCTD B IIPEJICTABICHHUIX O MPEJAMETE BOIPOCa;

- 9-13 OGamroB, ecnu CTymeHT 0003HAYMI OONIYI0 TPACKTOPHIO OTBETa, HO HE CMOT
KOHKPETH3UPOBATh OCHOBHBIC KOMITOHCHTHI;

- 0-8 Oamma, ecau CTyAGHT HE NPOJAEMOHCTPUPOBAN 3HAHMA OCHOBHBIX MOHSATHH,

Hpe,I[CTaBJ'IeHI/Iﬁ 00 HN3y4acMOM IIPEAMCTE.

Maxcumanvhoe Kouuecmeo 0a106 3a 00Kk1ao — 25.

3. Meronnyeckne MaTtepuaJibl, onpee/siionye Npoueaypbl OLeHUBAHUS 3HAHMIL, YMEHMIA,
HABBIKOB M (WJIM) ONBITA AeSITEIbHOCTH, XapaKTePU3YIOLIHUX 3Talnbl GOPMHPOBAHUS KOMIIETEHLHIA.

[Ipouenypsl OLEHUBAaHUS BKIIOYAIOT B ce0sl TEKYIIUH KOHTPOJIb U IMPOMEXKYTOUHYIO
aTTECTALUIO.

Texymmii KOHTPOJIb YCIEBAEMOCTU IPOBOAMUTCSA C HCIIOJIB30BAHMEM OLICHOYHBIX CPENCTB,
IIPEJCTaBICHHBIX B II. 2 JAHHOTO IPWJIOXKEHHUS. Pe3ylbTaTel TEKyLIEro KOHTPOJIS JOBOJATCS IO
CBEJICHMSI CTYIEHTOB /10 IIPOMEKYTOYHON aTTECTALINH.

IIpoMeskyTOoUHasi aTTeCTALUS IPOBOIUTCA B (hopMe 3aueTa.

3aueT MPOBOJUTCS MO PACHUCAHUIO NMPOMEKYTOUHOM arrecTanuu. KomudecTBo BOIPOCOB B
3aJaHul — 2 (OAMH TEOpPeTHYECKHl BOMPOC W OJHO MPAKTUKO-OPUEHTHPOBAHHOE 3aJlaHUE).
OObsiBIeHHE pe3yNbTaTOB MPOU3BOAUTCS B JIeHb 3aueTa. Pe3ynbTaThl aTTecTaluy 3aHOCSTCS B
BEJIOMOCTh U 3a4E€THYIO0 KHUXKY CTyJaeHTa. CTy/leHThI, HE MPOLIEANINE TPOMEKYTOUHYIO aTTECTAIHIO
1o rpaduKy, JOJKHBI JIMKBUIUPOBATH 33 J0JDKEHHOCTh B YCTAHOBJIEHHOM TOPSIJIKE.



[Tpunoxenue 2

METOAUYECKHUE YKA3AHUSA 11O OCBOEHUIO ITNCHUIIJIMHBI

Metoauyeckue yka3zaHUS [0 OCBOEHHUIO ITUCIMILIMHBI aIpecoBaHbl CTyAEHTaM Bcex (opm
00y4eHusl.

Y4eOHbIM MJIaHOM MPETYCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITUMN:

— JIeKIIHH;

— J1abopaToOpHbBIC 3aHATHSL.

BaxHbIM yCIIOBHEM YCIENTHOTO OCBOCHHUS JUCIHHUIUIMHBI «IIpakTHKyMm M0 aHamu3y OONbIINX
JNaHHBIX» SBIIAETCA CO3JaHUE CHUCTEMbl [MPABWJIBHOM OpraHu3aliu Tpyda, MO3BOJISIOIIEH
pactpenenuTh y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHH C TpadUKoM 00pa3oBaTeIHHOTO
nporuecca. bospinyto moMoIs B 3TOM MOXKET 0OKa3aTh COCTaBJICHHE IJIaHA PabOTHI HA CEMECTp, MEeCHLl,
HEJeNio, 1eHb. Ero Hajauuue mo3BOJIMT MOAYMHUTE CBOOOTHOE BpeMsI IIeTIsIM yueObl, TPy aIUThCs Ooree
yenemHo u 3¢ dextuBHo. C Bedepa Bcerza HaJo pacupeaensats paboTy Ha 3aBTpallHUil 1eHb. B koHIe
KaXJIOTO JTHS LIeJIeco00pa3HO MOJBECTH UTOT PabOTHI: TIIATEILHO MPOBEPUTH, BCE JIM BBIIIOIHEHO IO
HAMEUYEHHOMY IIJIaHy, He ObLIO JIM KaKUX-TH0O0 OTCTYIUJICHHH, a eciau ObUIM, M0 KaKoW MPUYMHE OHU
npousonuid. HyXHO OCYIIECTBIIATh CAMOKOHTPOJb, KOTOPBIA SIBISICTCS HEOOXOAMMBIM YCIIOBHEM
ycrnemHo yuebbl. Eciu 4To-TO 0CTanoch HEBBIMOJHEHHBIM, HEOOXOJUMO H3BICKATh BpEeMs Ui
3aBepIICHUS] STOW YacTH paboOThl, HE YMEHbIIAs oObeMa HEAENbHOTrO IlaHa. Bce 3amaHus k
nabopatopHbIM paboTaMm, a TakXKe 3aJaHusi, BBIHECEHHbIE HAa CaMOCTOSITENIbBHYIO paboTy,
PEKOMEHIYETCS BBIMOJIHATH HEMOCPEICTBEHHO IMOCTE COOTBETCTBYIONIEH TEMBI JIEKIIMOHHOTO Kypca,
YTO COCOOCTBYET JyUIIEMYy YCBOCHHIO MaTepHala, MO3BOJSET CBOEBPEMEHHO BBISIBUTH U YCTPAHUTH
«poberpl» B 3HAHMUSAX, CHUCTEMATH3MPOBATh paHee MPOWICHHBIM MaTepual, Ha €ro OCHOBE
MPUCTYIHUTH K OBIIAJICHUIO HOBBIMH 3HAHUSIMH U HABBIKAMHU.

3HAKOMCTBO C TUCIUTUTMHOMN MTPOUCXOIUT yXKe Ha TIEPBOU JICKIINH, TJe OT CTyACHTa TpeOyercs
HE MPOCTO BHMMAaHHE, HO M CaMOCTOsITeNIbHOE odopmieHne KoHcrnekTa. [Ipu paboTe ¢ KOHCIEKTOM
JICKIIUHA HEOOXOJMMO YYHUTHIBaTh TOT ()AKTOp, YTO OJHHU JICKIIMW JAlOT OTBEThl HAa KOHKPETHBIC
BOIPOCHI TEMBI, JAPYTrUe — JUIIb BBISBISIOT B3aMMOCBS3H MEXKIY SBICHUSMHU, TIOMOTas CTYIEHTY
MOHSTh TIyOWHHBIC MPOIECCHl PA3BUTHUS M3y9aeMOr0O MpEAMETa Kak B MCTOPUH, TaK M B HACTOSIIECE
BpeMsL.

KoncnektupoBanue JeKUUMHA —  CIOXKHBIM  BUJA  BY30BCKOM  ayJIUTOPHOM  paboThI,
MPEoNIaratolliuii MHTEHCUBHYIO YMCTBEHHYIO JESTENbHOCTh CTyldeHTa. KOHCHEeKT sBiseTcs
MOJIE3HBIM TOT/a, KOTJa 3allMCaHO CaMOe CYIIECTBEHHOE W CIENIaHO 3TO caMHM oOydaromumcs. He
HAJ0 CTPEMHUTHCS 3alKcaTh JOCIOBHO BCIO JIEKIHIO. Takoe «KOHCIEKTUPOBAHKE» MPUHOCUT OOJbIe
Bpena, 4YeM ToJb3bl. LlenecooOpa3Ho BHavae MOHITH OCHOBHYIO MBICIB, M3JIaraeéMyr0 JIEKTOPOM, a
3aTeM 3amnucath ee. JKeaaTenpHo 3anuch OCYIIECTBIATh Ha OJTHOM CTPaHMIIE JIMCTA WM OCTABIISS MOJIA,
Ha KOTOPBIX TO3/IHEE, TIPU CAMOCTOSTEIFHON pabOTe ¢ KOHCIIEKTOM, MOKHO CAENaTh JOMOIHUTEIbHBIE
3aMyucH, OTMETUTH HETIOHSATHBIE MECTA.

KoHcriekT neknuu Jrydine moapasfensaTh Ha MyHKTBI, COON0Oasi KPacHYI CTPOKY. DTOMY B
00MBIION cTeneHn OYAYT CIOCOOCTBOBATH BOMPOCHI IJIaHA JIEKINH, MPEI0KEHHbBIE TTPETogaBaTelsaM.
Crnenyer oOpamatb BHUMaHHE Ha aKIEHTHI, BHIBOJBI, KOTOPHIE JIENAeT JIGKTOp, OTMedas Haubolee
Ba)XHbIE MOMEHTHI B JIEKIIMOHHOM MaTepualie 3aMEYaHUSIMH «Ba)KHO», «XOPOIIO 3allOMHHUTH» U T.II
MOHO JieaTh 3TO ¥ ¢ TMOMONIBIO Pa3HOIBETHBIX MApKEPOB HIIM PyUYEK, MOMYEPKHUBAS TEPMUHBI U
oTpeieNIeHusl.

[enecoo6pa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpAIleHHI, a00peBUATyp U CUMBOJIOB.
OpnHako npu nanpHeueld paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIYYIIE 3aMEHUTh OOBIYHBIMU CIIOBAMH ISt
OBICTPOTO 3PUTEILHOTO BOCIIPUATHS TEKCTA.

PaboTast Ham KOHCIIEKTOM JIEKITUH, BCET/Ia HEOOXO0IMMO HCIOIB30BaTh HE TOJIBKO YUYEOHHUK, HO

U Ty JUTEPATypy, KOTOPYIO JONOIHUTEIBHO PEKOMEHI0BAII JIEKTOP.



