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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto OCBOEHHWS NaHHOW JUCIMIUIAHBI SBJISACTCSA TIOJyYCHHE Oa30BBIX,
TEOPETHUECKNX 3HAHWA W HABBIKOB B OOJACTH TOCTPOCHUS PACTIPEICICHHBIX
XPaHWJIUII] TAHHBIX.

3amaun OCBOCHUS TUCIIUIUIAHEIL:

- (opmupoBanue y oOydarmmxcs 0a30BBIX MPEICTaBICHUH O paboTe
pacmpeseieHHol (aiioBOl CHUCTEMBI, OCHOBBI MaKeTHOW 0OpabOTKM JaHHBIX U
00pabOTKH TaHHBIX B PeaIbHOM BPEMEHHU;

- opmupoBanue y 00ydaronuXxcsi HABBIKOB Pa3paOOTKH 3aIIPOCOB B PEKUME

NakeTHOW 00pabOTKU NaHHBIX U 00PaOOTKHU JaHHBIX B PEaJbHOM BPEMEHH, PaOOTHI
¢ Hadoop, Spark u Kafka.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIIMHE (MOYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-5 - CnocoGeH pa3pabarbiBaTh U MOJEPHU3UPOBATH MPOTPAMMHOE U
anmnapaTHoe obecrnieueHre HHPOPMAITMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

OIIK-6 - CriocoOeH pa3pabaThiBaTh KOMIOHEHTHI TPOrpaMMHO-aNMapaTHBIX
KOMITJIEKCOB 00pa0OTKH WH(OPMAITUU U aBTOMATHU3UPOBAHHOTO MPOSKTUPOBAHUS;

OIIK-7 - Cnoco0OeH aganTupoBaTh 3apyOeKHBIE KOMIUIEKCHI 00pabOTKH
uHDOpMaIMi W aBTOMATH3UPOBAHHOTO  TPOSKTHPOBAHUS K  HYXJIaM
OTEUCCTBEHHBIX MPEITPUATHIH;

IMIK-2 - CnocobeH mNpoeKkTUpoBaTh M pa3padaThiBaTh paclpeeicHHbIC
BBICOKOTIPOU3BOJIUTEIBHBIE MPOTPAMMHbBIC MPOAYKTHl ¢ MPUMEHEHHEM METOJ/IOB
ONTUMH3ALIMU TTPOTPAMMHOTO 00eCIIeUeHUs sl KOPIIOPATUBHOTO PHIHKA.

OOGy4eHue Mo JUCUUIUIUHE (MOAYJIIO) MPENOJaraeT, YTo Mo €ro pe3yibTaTam
oOyyaromuiicst Oyer:

Ymern:

- pazpabarbiBaTh 3ama4ul OOpaOOTKM OOJIBIIMX JaHHBIX B TMapagurMe
MapReduce;

- pa3pabaThiBaTh 3ampockl B Hive i 00paboTku OOTIBIINX JaHHBIX;

- pa3pabatbiBath 3anpockl B Spark Dataframe API qyist 06paboTku 6obImx
JTAHHBIX;

- pa3BepThIBaTh MHCTPYMEHTHI cOOpa, XpaHeHus W 00pabOTKH OOJIBIIMX
JTAHHBIX.

3HaTh:



- 0coOeHHOCTH PabOTHI pactpeneseHHo (aiIoBOl CHCTEMON;

- OCHOBHBIE MOJIeNTN 00paOOTKHU TaHHBIX;

- OCHOBBI TAaKETHON 00pabOTKH TaHHBIX;

- muanekT HiveQL;

- OCHOBBI UT€pAaTUBHOM 00paboTKK O0JBIINX NaHHBIX HA Apache Spark;
- OCHOBBI 00pa0OTKH JaHHBIX B PEAIbBHOM BPEMEHHU.

Baagern:
- HaBBIKAMH Pa3pabO0TKH 3aIPOCOB B PEKUME MAKETHON 00pabOTKU TaHHBIX

U peKUMe 00pabOTKU JaHHBIX B PeaIbHOM BPEMEHHU;
- HaBbIKaMU pabOTHI C pacipeieIeHHBIMU (DaillIoBBIMU CUCTEMAMU;
- HaBbIKamu paboTel ¢ Hadoop u Hive my1s makeTHOM 00pabOTKY JaHHBIX;
- HaBbIKaMU IUTAaHMPOBaHuA 3a1a4 B MapReduce;
- HaBbIKaMu paboThl ¢ Spark Streaming u Kafka qist 06paboTku naHHBIX B

p€ajlbHOM BPCMCHHU.

3. O6beM AUCIUTIIUHBI (MOIYJIs).
3.1. O6mas Tpy10eMKOCTb TUCITUTIIMHBI (MOTYJIS).

OOmast TpynOEeMKOCTh TUCHUIUTUHBI (Moayssi) coctasisger 10 3.e. (360
aKaJIeMHUYECKHUX yaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU U (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTeIbHON MPOTpaMMBbl Ha MHBIX YCIIOBUSX,
IIPY MIPOBEJICHUHN YUCSOHBIX 3aHITHI:

KonmuecTBo yacos
Tun yueOHBIX 3aHATHI Cemectp
Bcero

Ne2 | Ne3

KonrakTHas paboTa Ipu NpoBeleHHH YueOHBIX 3aHATHI (BCero): 96 48 48
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 16 16

3aHATHSI CEMHUHAPCKOTO THIIA 64 32 32

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPabOThI
oOyuaromuxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYarolmUXcs C
IeIarOTHICCKUMH paOOTHUKAMU U (MIIH) JIMIIAMH, IIPUBJICKACMBIMH K PeaTU3aIluN
oOpa3oBarenpHON TpOrpaMMbl Ha HWHBIX YCIOBUSX, TPH MPOBEICHUU
MPOMEXKYTOUYHOM aTTECTALIMU COCTaBIsIeT 264 akaJeMUYecKuX yaca (0OB).




3.4. ITpu oOy4eHNM 110 MHANBUAYATLHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM O00Yy4YeHHH, 00BEeM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHON pabOThl 00YYaIOIIMXCS C MEJarornuyecKuMu pabOTHUKAMU U (WJIN)
JUIaMU, TIPUBIICKAEMBIMH K peai3aIliid 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |BBenenue B «PacnpeneneHHbIC JaHHBIEY.

PaccmaTpuBaemble BOTIPOCH:

- BBEZICHHE B MTOHATHE «JaHHBIC», MHPOPMAIHU» U «3HAHUSY;

- BBEZICHHE B MTOHATHE «OOJIBIINE JaHHBIE» U «PACIPE/ICIICHHBIC TaHHBICY;

- IpU3HAKK OOJBIINX JaHHBIX;

- 0COOEHHOCTH MHCTPYMEHTOB PaOOThI ¢ OOJIBIIMMU U PACIPENEICHHBIMU JaHHBIMY;
- BUJIb 00pabOTKY, MAKeTHAs U B PealbHOM BPEMEHH;

- IPUMEPBI KEWCOB ¥ 33124 00pabOTKK OOJIBIIUX JTaHHBIX.

2 |Beenenue B Hadoop. XpaHeHue TaHHBIX B paclpeIeICHHBIX (ailIOBBIX CHCTEMAaX.
PaccmaTpuBaemble BOTIPOCH:

- BBezieHne B Hadoop, ocHOBHBIE BeXH pa3BUTHS;

- pactpeneneHHble QaiinoBbie cucteMsl, ocHOBE GFS, HDFS;

- (opmaTsl xpanenus naHebx B HDFS;

- pabora B HDFS ¢ nomorsto Java API, repmunana u Python.

3 Beenenue B Hadoop. ITaketnas o6paboTka nanHsix B Hadoop.
PaccmarpuBaeMble BOIIPOCHL:

- BeruncuTensHoe sapo Hadoop;

- KOHIIeTus BeramciaeHnit MapReduce;

- apxuTekTypa MapReduce;

- apxurektypa YARN.

4 |ba3sl manubix 1 Hadoop.

PaccmarpuBaemble BOIIPOCHL:
- SQL u NoSQL 6a3bl JaHHbBIX;
- SQL u NoSQL unctpyments B Hadoop.

5 |O3epo naHHBIX.

PaccmartpuBaeMbie BOIIPOCHL:

- BBEJICHUE B MOHSITHE «03€PO JaHHBIX);

- IPUHULIIBIM TOIXObI K TIOCTPOCHUIO KOPIIOPATHBHOTO 03€pa IAHHbIX;
- KOHBeHepbl 00pabOTKH JaHHBIX;

- IPUHUMIIBI YIIPABICHUS OOJIBIIMMH JaHHBIMH.

6 |BBexnenue B Apache Spark.
PaccmarpuBaemble BONIPOCHI:
- BBEJICHHE B UTEPATHBHYIO 00paboTKy OonbInx AaHHBIX Ha Apache Spark;

- ocobeHHocTH 00paboTKM OOIBIIKX NaHHBIX HAa Apache Spark, otimmuue ot MapReduce;
- Spark RDD API;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/11
- Spark Dataframe API;
- SQL-3anpocsr Ha Spark;
- GraphX u GraphFrames.
7 |BBenenue B Apache Spark. O6paboTka qaHHBIX B p€albHOM BPEMCHH.

PaccmaTpuBaemble BOIIPOCHI:

- IPUHIUTIB 00paOOTKH TAaHHBIX B pealbHOM BPEMEHH;

- 0030p Bo3MokHOCTeH B Spark Streaming API;

- 00paboTKa JaHHBIX B pealbHOM BpeMeHH ¢ momoribio Spark Streaming AP

Beenenue B Kafka. Pacnipenenennsiii Opokep cooOmeHui.
PaccmaTpuBaemble BOIPOCHI:

- 001aCTh IPUMEHEHUS U IPUMEPHI UCTIOb30BaHNUS;

- KOMIOHEHTHI 1 apxuTekTypa Apache Kafka;

- OpOKepBI, MOCTABIIUKY U MOTPEOUTEIN TaHHBIX, paboTa ¢ COOOIICHUSIMU;
- basoBble onepannu Apache Kafka;

- cuenapuu uHterpauuu ¢ Apache Kafka;

- obmme mousatus Kafka Stream, paGoTa ¢ moTtokamu;

- 00paboTKa TaHHBIX B B peadbHOM BpeMernn u3 Kafka.

Pa3zBepreIiBaHuEe HHPPACTPYKTYPHI 1 cOOpa, XpaHEHUS © 00paOOTKH OOJBIIHNX JTAHHBIX.
PaccMarpuBaeMble BOIIPOCHL:

- pasBepThiBanre Hadoop u ero HHCTpyMEHTOB,;

- Hactpoiika Hive u HBase;

- HacTpoiika Apache Spark;

- pa3BeptheiBanue Kafka.

10

Bsenenue B Hive.

PaccMaTpuBaembie BOIPOCH:

- BBesieHue B Hive, apxurektypa u Mojiesb AaHHbIX B Hive;
- muanekt HiveQL, o6paboTka nanHsix B Hive.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MpakTUYECKUX 3aHATUN/KPATKOE COJEPIKAHNE

C60p 1 XPAHCHUC NAHHBIX B PACTIPCACIICHHBIX (I)aﬁHOBLIX CUCTCMaAXx.
B pe3ynpTare BRINOIHEHUS MPaKTHYECKON pabOTHI CTyIEeHT noiy4daeT HaBbIK paboTsl ¢ HDFS mnsa c6opa n
XPaHEHUs JAHHBIX.

Brenenue B MapReduce.
B pe3ynbTaTe BIMTOIHEHHS PAKTHIECKON pabOThI CTYIEHT 3HAKOMHUTCS ¢ KoHIenueir MapReduce st
00paboTKU OONBIINX TAHHBIX.

OO6paboTka qaHHBIX ¢ momotislo MapReduce.
B pe3ynbrare BHIMOTHEHHS IPAKTUIECKON pabOTHI CTYJEHT MOTyJYaeT HaBbIK 00pabOTKH OONBITUX JaHHBIX
¢ ucnosip3oBanrem MapReduce.

Benenue B Hive.
B pe3ynbTare BRIIOTHEHUS MPAKTHYECKON paObOThI 3HAaKOMUTCS ¢ auanekToMm HiveQL.

O6paboTka maHHbBIX ¢ Tomotbio Hive.
B PE3YIbTATC BBINIOJHCHUSA HpaKTH‘ICCKOﬁ pa6OTI)I CTYACHT NOJY4acT HAaBbIK 06pa6OTKI/I 6OJ'II)IIII/IX JaHHBIX
C UCIIOJIb30BAHUEM HiVC.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

6 |BBexenue B Apache Spark.
B pe3yibTaTe BHIIOIHEHUS HIPAKTHIECKOM PabOThI CTYACHT 3HAKOMUTCS C HTEPATHBHOM 00paboTKOMH
OousipInX MaHHBIX HAa Apache Spark.

7 |Obpabotka gaHHBIX ¢ omonsio Apache Spark.
B PE3YIbTATC BBINIOJTHCHUSA HpaKTI/I‘IeCKOﬁ pa6OTI)I CTYACHT NOJY4acT HaBbIK O6pa6OTKI/I OOIBIINX JaHHbIX
¢ ucrons3oBanneM Apache Spark.

8 |Beenenue B Apache Kafka.
B pesynbTaTe BBITOIHEHHS TPAKTHIECKON pabOThI CTYIEHT 3HAKOMHTCSI C PACIpeAeICHHBIM OpOKEpOM
coobmennit Apache Kafka.

9 |O6pabotka nanHbIX ¢ moMolisio Apache Kafka u Spark Streaming API.
B pe3yibTaTe BHIIOIHEHUS IPAKTHYCCKON pabOTHI CTYACHT MOJIydaeT HABBIK 00paOOTKH OOJIBIINX JaHHBIX
B peanbHOM BpeMeHu ¢ moMonibio Apache Kafka u Spark Streaming API.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

No .
Bun camocrosiTensHO#M paboThI

/11

1 |W3ydeHue peKOMEHIOBAaHHOMU JIUTEPATYPHI.

2 |[loaroroBka K MPaKTUYECKUM padOTaM.

3 | BrimomHeHHE KypCOBOTO MPOEKTA.

4 | IloarotoBka K MPOMEKYTOYHOU aTTECTALIUU.

5 | [loaroroBka K TeKyIemy KOHTPOJIIO.

4.4. IlpumepHbIi IEpEUYEHb TEM KYPCOBBIX MPOEKTOB
1.ITakeTHast 0OpaboTKa TEKCTOBBIX JaHHBIX C MoMoIIbI0 MapReduce.

2.ITaketHas 0O6paboTKa Jioros ¢ nomoibio MapReduce.

3.ITakeTHass oOpaboTka MaHHBIX 00 apeHje aBTOMOOWUIIEH C TIOMOIIBIO
MapReduce.

4.]laketHas 00paOOTKa JAHHBIX pe3ydbTaTOB (PYTOONBHBIX MaTyell C
nomoiisio MapReduce.

5.IlaketHas 00paboTKa TaHHBIX O MOroje ¢ momoibio Hive.

6.ITakeTHast 06pabOTKa MAHHBIX O MACCAKUPCKUX TMEPEBO3KAX C MOMOIIBIO
Hive.

7.00paboTka B peaJlbHOM BpPEMEHHM JaHHBIX 00 apeHJie CaMOKaToOB C
nomotkio Spark Streaming.

8.00paboTKa B peailbHOM BpPEMEHHU JaHHBIX 00 aBTOMOOWJILHOM Tpaduke ¢
nomotbio Spark Streaming.

9.00paboTka B peallbHOM BPEMEHHU JAHHBIX COOOIICHHI MOJIb30BaTeIeh C
nomouibio Spark Streaming.



10.06paboTKka B peaTbHOM BPEMEHH JIAHHBIX B BUJIE JIOTOB C MOMOTIIBIO Spark
Streaming.

5. llepeueHb wU3IaHUN,

OCBOCHUU JUCHUILIUHBI (MOYJIA).

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIB30BATH IIPpHU

i\/{i bubmmorpaduueckoe onucanue Mecro mocrymna

1 | Yak, JI. Hadoop B aetictBuu / JI. Yak. — Mockga : https://e.lanbook.com/book/39997
JMK Ilpecc, 2012. — 424 ¢. — ISBN 978-5-94074- | (nara obpamenns: 17.04.2025)
785-7. — TeKCT : AIeKTPOHHBIN

2 | Makmanos, A. B. Bonbime nannsie. Big Data / A. B. | https://e.lanbook.com/book/362318
Maxkmasnos, A. E. Xypasnes, JI. H. Teiasikaps. — | (2ata obpamenus: 17.04.2025)
4-e uzn., crep. — Cankt-IlerepOypr : Jlans, 2024. —
188 c. — ISBN 978-5-507-47346-5. — Tekcr :
AIEKTPOHHBIN

3 Jlebenes, A. C. Metoasr Big Data : yue6Ho- https://e.lanbook.com/book/182452
Mmertoandeckoe rmocodue / A. C. Jlebexnes, 111. T (mata obpawenus: 17.04.2025)
Maromenos. — Mocksa : PTY MUPDA, 2021. — 91
c. — Tekcr : aneKTpOoHHBIN YueOHO-MEeTOANYeCKOoe
U3JIaHKe

4 | Ileppen, XK. -. Spark B neiicteuu / XK. -. I[leppen ; https://e.lanbook.com/book/241001
nepeBo ¢ aurmiickoro A. B. Cuactuna. — Mocksa : | (1ata obpamenns: 17.04.2025)
JMK Ilpecc, 2021. — 636 c. — ISBN 978-5-97060-
879-1. — TeKcT : AIeKTPOHHBIN

5 [Mcentuc, . J1. [ToTokoBas 00paboTKa TaHHBIX. https://e.lanbook.com/book/105840
Komnseliep peansroro spemenu / J. JI. Icenruc ; (nara obpautenus: 17.04.2025)
nepeBo ¢ anruiickoro A. A. CnuHkuH. — Mockaa :
JMK Ilpecc, 2018. — 218 c. — ISBN 978-5-97060-
606-3. — TeKcCT : 2IeKTPOHHBIN

6. [IlepeueHb COBpPEMEHHBIX

npodeCCHOHAIIBHBIX

0a3 [Ja”HHBIX "

WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIB30BATHCS MPH

OCBOCHUU JUCUUIUIUHBI (MOIYJIA).
DnekTpoHHO-O0ubanoTeyHas cucrema «Jlaup» (https://e.lanbook.com/)
DNIeKTpOHHO-0MOmoTeuHas cucrema ibooks.ru (http://ibooks.ru/).
Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenbHas iatdopma «ropatt» (https://urait.ru/).

7. llepeyeHb  JIUIIEH3UOHHOIO W

CcBOOOIHO

pacIpoCTpaHsIEMOro

MpOrpaMMHOr0 OO€CIedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsi OCBOCHMS TUCIUTIIMHBI (MOTYJIs).

bpaysep ¢ 1ocTyriom B UHTEpHET



[TakeT opHUCHBIX MPUITIOKEHU
Python 3.6 u BbIIIE

Hadoop

Hive

Apache Spark

Apache Kafka

8. Omucanne MaTepuaaIbHO-TEXHUYECKOW 0a3pl, HEOOXOMMMOW s
OCYIIIECTBICHUS 00pa30BaTEIHLHOTO MPOoIlecca MO AUCIUILTHHE (MOIYIIIO).

YdeOHbple ayauTOpPUHU ISl MPOBEACHUS Y4E€OHBIX 3aHSATHI, OCHAIICHHBIC
KOMITBIOTEPHOW TEXHUKON U Ha0OpamMu IEMOHCTPAMOHHOTO 000PYI0BAHHS.

Jns TpakTUYEeCKHX 3aHATHM — HAJIMYHE NEPCOHAIBHBIX KOMIBIOTEPOB
BBIYHCIINTEIBLHOTO KJlacca.

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3ayer BO 2 ceMecTpe.
Kypcosoii mpoexT B 3 cemecTpe.
DK3aMeH B 3 ceMecTpe.

10. OueHOUHBIE MAaTEPUAIIBI.

OrneHOYHBIE MaTepUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUN TMTPOMEKYTOTHON
aTTECTaIlMH, pa3padaThIBAIOTCI B COOTBETCTBHHU C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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CTapIIUi pernoaBarenb KaQeapsol
«udpoBbie TEXHOTOTHH YIPABICHUS
TPAaHCHOPTHBIMU MPOLECCAMI)

CoryiacoBaHo:

3aenyrommii kadeapoi LITYTII

[Ipencenarens yueOHO-METOAUYECKOM
KOMUCCHUU

E.A. 3amanoB

B.E. HyroBnu

H.A. AanpusiHoBa



