MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS), \
KaK KOMIIOHEHT 00pa30BaTeIbHOIl IPOrpaMmel
BBICLLIETO 00Pa30BaHU - IPOrPaMMbl MATUCTPATYPBI
10 HAIPaBJICHUIO NOATOTOBKH
09.04.01 MupopmaThKa 1 BEIYKCIUTEIbHAS TEXHUKA,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUNT)
Tumonunsim B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

Coop, xpaHeHue 1 00padoTKa 00JIBIINX JAHHBIX

Hamnpagiienue noaroToBku: 09.04.01 MWudopmatuka U BBIUUCIUTEIbHAS
TE€XHUKa
HanpasnenHocts (mpoduiib):  VICKyCCTBEHHBIH MHTEUIEKT W MNPEAUKTHUBHAs

AHAJIMTHKA B TPAHCIIOPTHBIX CUCTEMAX

dopma oOydeHUS: Ounas

PaGoyast mporpamma JUCHUUITIIMHBI (MOJYJIs1) B BUJIE h
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €HHOI
KOPHOPaTUBHON HH(OPMAIIMOHHON CUCTEMBI YIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY
J

IIpocTas snexTpoHHas moanucs, Beitannas PYT (MUUT)
ID noxnucu: 5665
IMoxmucan: 3aBenyromuii kadenpoit HyroBuu Beponuka
EBrenpeBHa
Jlara: 01.09.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenpt0 OCBOEHMSI JTaHHOM NMCUMIUIMHBI SIBJISICTCS TMOJydyeHUe Oa30BBIX,
TEOPETUYECKUX 3HAHWM M HaBBIKOB B 00JacTH cOOpa, OYHMCTKH, MOJTOTOBKH,
pa3MEeTKM JaHHBIX [JIsl JaibHEWInero oOydeHHs AaHAJIUTHYECKHX MOJeled u
MOJIeJIe HCKYCCTBEHHOTO MHTEJICKTA.

B pamkax gucuumiuHel y oOywatomuxcs  Gopmupyrorcs — 0a3oBbie
Npe/ACTaBlIeHUs W 3HaHUA O paboTe pachpeaeieHHON (aloBOd CHUCTEMBI,
OCHOBHBIX Mojiesied 00paOOTKM ¥ TOJITOTOBKM JAHHBIX, OCHOBBI MaKETHOMN
00paboTKM TaHHBIX U 00PaOOTKH JIAaHHBIX B pEajIbHOM BPEMEHHU.

Ha mabGopatopHbpix paboTtax y oOydaromuxcst (GOpMUPYIOTCS HaBBIKA
pa3pabOTKH 3alpOCOB B PEXKUME MAKETHOW OOpaOOTKM MaHHBIX W 00pabOTKH
JAHHBIX B peanbHOM BpeMeHH, padbotel ¢ Hadoop, Spark u Kafka.

2. Ilnanupyemblie pe3ynbTaThl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeuenp (GopMUpPYyEMBIX pe3yJbTAaTOB OCBOCHHS  00pa3oBaTENbHOU
porpamMmbl (KOMIIETEHIIU) B pe3ysibTaTe 00yUeHHUS 10 AUCIHUIUIUHE (MOIYIIIO):

OIIK-6 - CnocoGeH pa3pabaTbiBaTh KOMIIOHEHTHI MPOrPaMMHO-aIapaTHBIX
KOMILIEKCOB 00paboTKH HH(OPMALIMK M aBTOMATH3UPOBAHHOTO MMPOSKTHPOBAHMUS;

IMK-2 - CrnocobeH ocymecTBUTh COOp, OYHCTKY, MOJATOTOBKY M Pa3METKY
JaHHBIX Hcnoyb3yst Metonosioruto ETL nns pganpHeimiero oOyudeHus: Mojelnei
HMCKYCCTBEHHOTO MHTEJIICKTA.

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

Ymers:

- paspabaTbiBaTh 3aJauyd  OOpabOTKH OONBIIUX JAHHBIX B TapajurMe
MapReduce;

- pa3pabarbiBaTh 3anpockl B Hive 115 00paboTku OOIBIITNX TaHHBIX;

- pa3pabathiBaTh 3anpockl B Spark Dataframe API nns oOpabGoTku Gombinx
JTaHHBIX;

- pa3BepThIBaTh HMHCTPYMEHTHI cOOpa, XpaHeHHs W O0O0pabOTKU OOJIBIIHMX
JTAHHBIX.

3HaATD:

- 0COOEHHOCTH PabOTHI pacnpeaeICHHOM (aiioBO CUCTEMOM;
- OCHOBHBIE€ MOJIeNI 00paOOTKH TaHHBIX;

- OCHOBBI IMAKETHOW 00paOOTKU JaHHBIX;

- nuanekT HiveQL;



- OCHOBBI HTE€paTUBHON 00paboTKK O60ibIINX NaHHBIX Ha Apache Spark;
- OCHOBBI 00Pa0OTKHU JAHHBIX B pEaIbHOM BPEMEHHU.

Baanern:

- HaBBIKAMH Pa3pabOTKH 3alpOCOB B PEKUME IMAKETHONH 00paObOTKU TaHHBIX U
pexxrMe 00pabOTKH TaHHBIX B peaIbHOM BPEMCHH;

- HaBBIKAMU PabOTHI C pacTpeieICHHBIME (PAilJIOBBIMU CHCTEMAMHU;

- HaBbIKamMu paboTel ¢ Hadoop u Hive mist makeTHO# 00pabOTKH JaHHBIX;

- HaBbIKaMU TUTaHUpOBaHMA 3a1a4 B MapReduce;

- HaBbIKaMHu paboThl ¢ Spark Streaming u Kafka nis o6pa®oTku JaHHBIX B
peaIbHOM BPEMEHHU.

3. O6beM AUCIUTIIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHMUIUIMHBI (MOayJis) cocTtaBisier 4 3.e. (144
akaJeMHYEeCKHX Jaca(oB).

3.2. O0bem pguciUIUIMHBL (MOAYJHs) B (oOpMe KOHTAKTHOM pabOThI
oOyvarolmuxcss € MEeJarorM4eckKuMu  pabOTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peain3aluy 00pa3oBaTeNIbHON NporpaMMbl Ha UHBIX YCIOBHSIX,
IIPU NPOBEJCHUHN YUE€OHBIX 3aHATHI:

Konunuectso
Tun yueOHbIX 3aHATUN acos
Bcero Ceu.

Nel

KonrtakTHas paboTa rpu NpoBeA€HUN YUeOHbBIX 3aHATHH (BCEro): 36 36
B ToM uucne:

3aHsATHS JEKIMOHHOTO THIa 18 18

3aHATHUSI CEMUHAPCKOTO TUIIA 18 18

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboOThl O0OyYaromuxcsi C
NeAarorndecKuMu pabOTHUKAMH U (WJIH) JIMIIAMH, TTPUBJICKAEMBIMU K pealli3aluu
o0pa3oBaTeNpbHOM  TPOrpaMMbl  HAa  HHBIX  YCJIOBHSIX, TP  MPOBEICHUU
POMEKYTOUHOM aTTecTaluu cocrapiger 108 akagemuyeckux yaca (0B).

3.4. IIpu oOy4eHnn MO UHIUBHUIYATPHOMY Yy4eOHOMY TUIaHYy, B TOM YHCIIC TIPU
YCKOPEHHOM OO0y4YeHHUU, 00bEM MHUCIMIUIMHBI (MOJYJISI) MOXET OBITh peajn30BaH
MOJIHOCTHIO B (DOPME CaMOCTOSITENIbHON pabOThl 0OyJarOIINXCcs, a Takke B (opme



KOHTAaKTHOW pabOThl OOyYaromMXcsl C TMEeAarormuyecKuMu pabOTHUKAMH M (WIIH)
JUIAMH, TPUBJIEKAEMBIMHU K pealu3alii 00pa30BaTEebHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE
n/m

1 |BBenenue B «bobiine q1aHHEBIEY.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- BBCACHHC B IIOHATHC «JAHHBICY, «I/IH(I)OpMaI_II/ISI» " «3HAHUD),
- BBEAICHUC B IIOHATUC «60J'IBIHI/IC JaHHBIC) ,

- IpU3HAKHU 6OJ'II>HII/IX JaHHBIX,

- OCO6eHHOCTI/I HUHCTPYMCHTOB pa6OTBI C 6OJ'IBH.II/IMI/I JaHHBIMH,
- BUbI O6pa6OTKI/I, IMaKeTHasA U B pCaJibHOM BPECMCHHU;

- IPAMEPHI KeHCoB U 3a7ad 00paOOTKH OOIBIINX JaHHBIX.

2 |Beenenue B Hadoop. XpaHeHHe TaHHBIX B pacIpee/IieHHBIX (aiIoOBbIX CUCTEMaX.
PaccMarpuBaeMble BOIIPOCHL:

- BBezieHne B Hadoop, ocHOBHBIE BeXH pa3BUTHS;

- pacnpeneneHHsie Qainossie cuctembl, ocHoBbl GFS, HDFS;

- (opmaTsr xpanenus naHaex B HDFS;

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

3 |BBenenue B Hadoop. [Taketnas o6paboTka nanasix B Hadoop.
PaccMaTpuBaembie BOIPOCH:

- BeIuMcCIUTENbHOE s1po Hadoop;

- KOHIleTus BerurciaeHuii MapReduce;

- apxuTekTypa MapReduce;

- apxutekTypa YARN.

4  |basbl nannbix U Hadoop.

PaccmarpuBaeMbie BOTIPOCHI:

- SQL n NoSQL 6a3bl TaHHBIX;

- SQL 1 NoSQL mrctpyments B Hadoop;

- BBenleHue B Hive, apxuTekTypa U Mojeib JaHHBIX B Hive;
- muanekt HiveQL, o6paboTka nanusix B Hive.

5 |O3epo gaHHBIX.

PaccmarpuBaembie BOIPOCHL:

- BBEJICHUE B IIOHATHE «03€PO JaHHBIXY;

- IPUHULIIBIM TTOIXO0bI K IOCTPOSHHIO KOPIIOPAaTUBHOIO 03epa IAHHbIX;
- KOHBeHepbl 00pabOTKH JaHHBIX;

- IPUHIMIBI YIPaBICHUS OOJIBIIMMU JaHHBIMH.

6 |Beenenme B Apache Spark.

PaccmarpuBaemble BOIPOCHI:

- BBEJICHHE B UTEPaTHBHYIO 00paboTKy OonbpImnx AaHHBIX Ha Apache Spark;

- ocobeHHoCTH 00pabOTKM OONBIIMX NaHHBIX HAa Apache Spark, otnmune or MapReduce;
- Spark RDD API;

- Spark Dataframe API;

- SQL-3anpocs! Ha Spark;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- GraphX u GraphFrames.

Beenenue B Apache Spark. O6paboTka TaHHBIX B pealbHOM BPEMEHHU.
PaccMarpuBaeMble BOIIPOCHL:

- IPUHIMIIE 0OPAOOTKH JAHHEIX B PeaJbHOM BPEMEHH;

- 0030p Bo3MokHOCTeH B Spark Streaming API;

- 00paboTKa JaHHBIX B peaJbHOM BpeMeHH ¢ momoripio Spark Streaming AP

Beenenue B Kafka. Pacnipenenennsiii Opokep cooOmeHui.
PaccmarpuBaeMble BOIIPOCHI:

- 001acTh IPUMEHEHUS U IPUMEPBI UCTIOJIb30BAHMS;

- KOMITIOHEHTHI U apxuTekTypa Apache Kafka;

- OpOKepbl, IOCTABIINKU U TIOTPEOUTENHN TaHHBIX, Pab0oTa C COOOIICHHUAMM;
- 6azoBsle onepanun Apache Kafka;

- cueHapuu uHTerpauuu ¢ Apache Kafka;

- obmme mousatus Kafka Stream, pabora ¢ motokamu;

- 00paboTKa MaHHBIX B B peadbHOM BpeMerHH u3 Kafka.

Pa3zBepreiBaHue HHPPACTPYKTYPHI 1 cOOpa, XpaHEHUS 1 00paObOTKH OOJBIIHNX JTAHHBIX.
PaccMarpuBaeMbie BOIIPOCHL:

- pasBeprhiBanre Hadoop 1 ero HHCTPYMEHTOB;

- Hactpoiika Hive u HBase;

- HacTpoiika Apache Spark;

- pa3BeptheiBanme Kafka.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaumeHnoBaHue 1a60paToOpHBIX paboT / KpaTKOe CofiepKaHue

COop u XxpaHeHHEe JaHHBIX B pacCHpeesIeHHbIX (haliIOBbIX CUCTEMAX.
B pe3ynprarte BRIOTHEHHUS 1Ta00paTOPHOI pabOTHI CTYIEHT Moiy4aeT HaBbIK pa0doTsl ¢ HDFS ms coopa u
XpaHEHUs JaHHBIX.

Beenenue 8 MapReduce.
B pesynbTate BbINOJIHEHHS 1Ja0OPATOPHOI pabOThI CTYJEHT 3HAKOMUTCS ¢ KoHLenuuei MapReduce st
00paboTKH OOJIBIINX TAHHBIX.

O6paboTka qaHHbIX ¢ nomoiibio MapReduce.
B pe3ynprarte BRIIOTHEHUS 1a00paTOPHOI pabOTHI CTYICHT MOTYYaeT HABBIK 00paOOTKH OOJBININX JAHHBIX C
ucnone3oBanneM MapReduce.

Bgenenue B Hive.
B pesynbTate BbITOIHEHHS Ta00paTOpHON paboThl 3HAKOMHUTCS ¢ quaiektom HiveQL.

O06paboTka qaHHBIX ¢ TomolIsio Hive.
B pe3ynbrare BeIMOTHEHHS Ta00PATOPHOH pabOThI CTYACHT MOMyJaeT HaBBIK 00pa0OTKH OOJBIINX JTAHHBIX C
ucnons3oBanueM Hive.

Beenenue B Apache Spark.
B pesynbrate BhIOIHEHHS 1TA00PATOPHOH pabOTHI CTYEHT 3HAKOMUTCS C HTEPaTUBHOI 00paboTKOM
OoutbIMX MaHHBIX HA Apache Spark.

O06paboTka naHHBIX ¢ momoursio Apache Spark.
B pesynbrare BeIMOTHEHHS Ta00PATOPHOH pabOThI CTYACHT MOMyYaeT HaBBIK 00pa0OTKH OOJBIINX JaHHBIX C
ucnons3oBanneM Apache Spark.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

8 |BBenenue B Apache Kafka.
B pe3synbrate BBIIONTHEHHUS J1A00PATOPHON PabOTHI CTYAEHT 3HAKOMHTCS C PACIIPEICTICHHBIM OPOKepOM
cooOmennit Apache Kafka.

9 |O6padotka nanubix ¢ momombio Apache Kafka u Spark Streaming APIL.
B pesynbTate BBINIOIHEHHS 1a00PATOPHON paboThl CTYJEHT MOy4aeT HaBBIK 00pabOTKM OOJIBLINX JaHHBIX B

peamsHOM BpemenH ¢ momorbio Apache Katka n Spark Streaming API.

4.3. CamocrosiTenbHas paboTa 00y4aromuxcs.

Ne .
Bun camocrositenbHOl paboTh

n/n

1 |M3yueHue peKOMEHI0BaHHOM JUTEPATYPHI.

2 |[loxroroBka K MpakTHYECKUM paboTam.

3 | BeimonHeHue KypcoBOrO MPOEKTa.

4 | IlogroToBka K IpOMEXKYTOUHOM aTTeCTALUH.

5 | I[oaroToBka K TeKyLeMy KOHTPOJIIO.

4.4. ITpuMepHbI IepeYeHb TEM KYPCOBBIX MPOCKTOB
1.ITakeTHast 0OpabOTKa TEKCTOBBIX JAHHBIX ¢ MoMoIs0 MapReduce.

2.IlaketHas o6paboTka jioros ¢ nmomoiibio MapReduce.

3.IlaketHass oOpaboTka JaHHBIX 00 apeHjae aBTOMOOWIICH C TMOMOIUIBIO
MapReduce.

4.ITaketHas o00OpabOTKa JaHHBIX pe3yJabTaTOB (PyTOOJBHBIX MaTyed cC
nomonisto MapReduce.

5.ITakeTHas 0OpaboTKa TaHHBIX O TIOTojIe ¢ MoMoIbio Hive.

6.[TakeTHass 0OpabOTKa JAaHHBIX O MACCAKUPCKUX MEPEBO3KAX C MOMOIIBIO
Hive.

7.00paboTka B peaqbHOM BpEMEHU [IaHHBIX 00 apeHje CaMOKaTOB C
nomoIieio Spark Streaming.

8.00paboTka B peajibHOM BPEMEHH JIaHHBIX 00 aBTOMOOMJIBLHOM Tpaduke ¢
nomotbio Spark Streaming.

9.00paboTka B peaqbHOM BPEMEHH JaHHBIX COOOIIECHWU ITOJb30BaTEICH C
nomonibio Spark Streaming.

10.00paboTka B peaJbHOM BPEMEHHU JaHHBIX B BHJIE JIOTOB ¢ MOMOIIbIO Spark
Streaming.

5. llepedenr wu3maHWii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MIPHU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).



/ bubnuorpaduyeckoe onucanue Mecto goctyna

n/m

1 | Yaxk, JI. Hadoop B aeiictBum / JI. Yak. — Mocksa : https://e.lanbook.com/book/39997
JMK TIlpecc, 2012. — 424 c. — ISBN 978-5-94074- (nata obparmenus: 05.11.2022r.)

785-71.

2 | Makmanos, A. B. Bonbme nannsie. Big Data / A. B. https://e.lanbook.com/book/198599
Maxkmanos, A. E. XKypasnes, JI. H. Teiabikaps. — 2-¢ | (2aTa obpamenus: 05.11.2022r.)

u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 188 c.
— ISBN 978-5-8114-9690-7.

3 | JIe6enes, A. C. Metonast Big Data : yueOHo- https://e.lanbook.com/book/182452
MeTtoauueckoe mocooue / A. C. Jlebenes, 111. T (nata obparenus: 05.11.2022r.)
MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91 c.

4 | Ileppen, XK. -. Spark B neticrBuu / XK. -. IleppeH ; https://e.lanbook.com/book/241001
nepeBoy ¢ aHrmiickoro A. B. Cractuna. — Mocksa : | (#ata obpamenus: 05.11.2022r.)
JMK Tlpecc, 2021. — 636 c. — ISBN 978-5-97060-

879-1.

5 | [cenruc, 2. 1. IlotokoBas 00pabOTKa TaHHBIX. https://e.lanbook.com/book/105840

Koungeiiep peansroro spemenu / . JI. Ilcentuc ; (mara obpamenus: 05.11.2022r.)

nepeBoj ¢ anrauickoro A. A. CiuHkuH. — MoCKBa :
JIMK IlIpecc, 2018. — 218 ¢c. — ISBN 978-5-97060-
606-3.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE MOTYT HCIIOJB30BATHCS MPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

DJIEKTPOHHO-0MOIMOTeUHAs cucrema W3/1aTeNIbCTBA «JIaHb»
(http://e.lanbook.com/)

DnekTpoHHO-0MbmoTeuHas cucrema ibooks.ru (http://ibooks.ru/)

Otkperteie neknuu (https://sphere.vk.company/materials/video/#19)

7. llepedueHb  JHIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHSIEMOTO
MPOrpaMMHOTO OOECnedYeHus, B TOM YHCJIE€ OTEYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

Bbpay3zep Microsoft Internet Explorer unu ero ananoru

[TakeT oucubx mporpamm Microsoft Office unu ero ananoru
Python 3.6 u BeIIe

Hadoop

Hive

Apache Spark

Apache Kafka




8. Omnucanne MaTepuagbHO-TEXHUYECKOW 0a3bl, HEOoOXOmMUMOW ISt
OCYIIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIEcca MO AUCIUTUINHE (MOIYIIIO).

VY4eOHbIC ayAWTOPUU IS TPOBEICHUS YYCOHBIX 3aHATHHA, OCHAICHHBIC
KOMITBIOTEPHON TEXHUKON M HabOpamMu JIEMOHCTPAITMOHHOTO 000PYI0BaHMSI.

JIns OpakTUYECKUX 3aHSATHA — HAJIWYME TMEPCOHAIBHBIX KOMIBIOTEPOB
BBIYMCIIUTEIBLHOIO KJ1acca.

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

KypcoBoii npoexTt B 1 cemectpe.
Ox3ameH B 1 ceMectpe.

10. OueHouHbIE MaTEpUAIIBI.

OneHouyHble MaTepualbl, IPUMEHSAEMBIE NPHU MPOBEACHUU IPOMEKYTOUYHON
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBUH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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