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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenpto OCBOGHUS MAaHHOW IUCIMIUIUHBI SIBIISACTCS IMOJIydeHHE O0a30BBIX,
TEOPETUYECKMX 3HAHUI W HABBHIKOB B OOJACTU TMOCTPOCHUS paclpeiesieHHBIX
XPaHWJIUII] TAHHBIX.

B pamkax gucnumiuHel y  oOydaromuxcs  GopMupyroTcsi 0a30BbIe
NIPEJCTABJICHUS U 3HaHUS 0 paboTe pacmpeelIeHHON (aillIoBO CHCTEMBI, OCHOBBI
nakeTHOW 00paboTKM JaHHBIX U 00PabOTKH JaHHBIX B pealbHOM BPEMEHHU.

Ha mnpakThdeckux 3aHATUAX Y OOydarommxcs (GOPMHUPYIOTCS HaBBIKH
pa3pabOTKH 3alpoCOB B PEKUME MAKETHOM OOpabOTKM JTaHHBIX U 00pabOTKU
JAHHBIX B pealbHOM BpeMeHH, padbotel ¢ Hadoop, Spark u Kafka.

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

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEIbLHOM
porpamMmbl (KOMIIETEHIIUIM) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-5 - CnocobeH pa3pabaTblBaTh U MOJEPHU3UPOBATh MPOrPAMMHOE U
anmnapatHoe obecriedeHre NH(HOPMALMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM;

OIIK-6 - CriocobeH pa3pabarbiBaTh KOMIOHEHTHI IPOrPAMMHO-aIapaTHBIX
KOMILJIEKCOB 00paboTKu MHGOPMAIIMKN i aBTOMATU3UPOBAHHOTO MTPOCKTUPOBAHMUS;

OIIK-7 - Cnoco0OeH aganTupoBaTh 3apyOeKHBIE KOMIUIEKCHI 00pabOTKH
uHpOpMAllMM W aBTOMATHU3MPOBAHHOTO  MPOEKTUPOBAHWS K  HYXKAaM
OTEUYECTBEHHBIX MPEATIPUATHIA;

IK-2 - CnoocoGeH NpOeKTUpOBaTH M pa3pabaThiBaTh pacHpeeICHHbIC
BBICOKOIIPOM3BOJUTENbHBIE MPOTPaMMHBIE MPOIYKTHl C MPUMEHEHHUEM METOJOB
ONTHMU3ALIMU TPOrPAMMHOT0 00ecTieueHus! A1l KOPIOPATUBHOTO PhIHKA.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIII0) MPEIOIaraeT, 4To M0 ero pe3yabTaTaM
oOyyaroruiicst Oyer:

Ymern:

- paspabatrbiBaTh 3ada4yd OOpPaOOTKM OOJBIIMX JaHHBIX B Tapagurme
MapReduce;

- pa3pabaThiBaTh 3ampockl B Hive a1 00paboTKu OOJIBIINX JaHHBIX;

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

- pa3BepThIBaTh MHCTPYMEHTHI cOOpa, XpaHEHUs M 0OpabOTKH OOJIBIINX
JTaHHBIX.

3HaTh:
- 0c0OOEHHOCTH PabOTHI pacmpeneeHHol GhaiIoBOM CUCTEMON;



- OCHOBHBIE MOJiesId 00pabOTKU TaHHBIX;

- OCHOBBI IMAKETHOW 00paOOTKU JaHHBIX;

- muanekT HiveQL;

- OCHOBBI UT€pATUBHOM 00pabOTKM OosbIIKUX AaHHBIX HAa Apache Spark;
- OCHOBBI 00pa0OTKH JaHHBIX B PEAIbBHOM BPEMEHHU.

Baagern:
- HaBBIKAMH Pa3pabO0TKH 3alPOCOB B PEKUME MAKETHON 00paOOTKU TaHHBIX

U pexuMe 00pabOTKH TaHHBIX B peajbHOM BPEMEHH;
- HaBbIKaMU pabOTHI C pacipeieICHHbIMU (PaillIoOBBIMU CUCTEMAMU;
- HaBbIkamu padoThl ¢ Hadoop u Hive juist makeTHOM 00pabOTKU JaHHBIX;
- HaBbIKaMU IUTaHUpOBaHMsI 3a1a4 B MapReduce;
- HaBbIKaMu paboThl ¢ Spark Streaming u Kafka st 06paboTku naHHBIX B

p€ajlbHOM BPCMCHHU.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIIA).

OO6mast TPyIOEMKOCTh TUCHMIUIMHBI (MOayJis) coctaBiser 10 3.e. (360
aKaJeMHYEeCKUX vaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢  MEJarorM4eCKUMHM  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peau3alii 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHSIX,
TIPY MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne2 | Ne3

KonrakTHas paboTa Ipu npoBeleHHH YUeOHBIX 3aHATHI (BCero): 96 48 48
B ToMm uncne:

3aHATHS JIEKITMOHHOTO THITA 32 16 16

3aHATUS CEMUHAPCKOTO THIA 64 32 32

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
NeJarornyeCKuMu pabOTHUKAMU U (WJIH) JTUIIAMH, IPUBJICKAEMBIMH K PeaIM3alliu
oOpa3oBaTrenpHON TpOrpaMMbl HAa HWHBIX YCIOBUSX, TPH MPOBEICHUU
MIPOMEXKYTOUYHOM aTTECTALIMU COCTaBIsIeT 264 akaJeMUYecKuX yaca (0OB).

3.4. Ilpu 0Oy4eHnn Mo HHANBUAYAIBHOMY Y4eOHOMY IIaHY, B TOM YHCIIC IIPH
YCKOPEHHOM O00y4YeHHH, 00bEM JUCIHUIUIMHBI (MOYJIsI) MOXKET OBITh pean30BaH




MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCSA, @ TaKXKe B opme
KOHTAKTHON pabOThl 00YYaIOIMIMXCS C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MpOrpaMMbl Ha WHBIX
YCIIOBUSIX, TIPH MTPOBEICHUH TIPOMEKYTOUHOUW aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |BBenenue B «PacnpenenieHHbIC JaHHBICY.

PaccMarpuBaeMble BOIIPOCHL:

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

- BBEZICHHE B MTOHATHE «OOJIBIINE JAHHBIE» U «PACIPE/ICIICHHBIC TaHHBIEY;

- IPU3HAKK OOJIBINNX JAaHHBIX;

- 0COOCHHOCTH MHCTPYMEHTOB PabOTHI ¢ OOJIBIIMMY M PACTIPEICIICHHBIMHI JaHHBIMH;
- BUIbI 00pabOTKH, TAaKeTHAS U B PEaIbHOM BPEMEHU;

- IPUMEPBI KEHWCOB U 33124 00pabOTKK OOJIBIIUX JTaHHBIX.

2 |BBenenue B Hadoop. XpaHneHue m1aHHBIX B paclpeIeieHHBIX (DaIOBBIX CHCTEMaX.
PaccMarpuBaeMble BOIIPOCHL:

- BBesieHre B Hadoop, OCHOBHBIE BeXU pa3BUTHS,

- pactipeneneHHble QaiinoBbie cucteMsl, ocHOBE GFS, HDFS;

- (opmaTsl xpanenus naHeex B HDFS;

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

3 |Beenenue B Hadoop. ITaketHas o6pabotka nanueix B Hadoop.
PaccmarpuBaemble BOIPOCHL:

- BeiuucuTensHoe sapo Hadoop;

- KOHIleTus BerurciaeHuii MapReduce;

- apxuTekTypa MapReduce;

- apxutekTypa YARN.

4 |ba3sl nanubix 1 Hadoop.

PaccmaTpuBaemble BOTIPOCH:

- SQL u NoSQL 0a3bl JaHHBIX;

- SQL u NoSQL unctpyments B Hadoop;

- BeesieHne B Hive, apxuTexTypa 1 Mojeins JaHHBIX B Hive;
- muanekt HiveQL, o6pabotka nannsix B Hive.

5 |O3epo naHHBIX.

PaccmarpuBaemble BONIPOCHI:

- BBEJICHHE B ITOHATHE «03€PO JAHHBIX»;

- IPUHULIIBIN OJXO0/bI K TOCTPOSHHIO KOPIIOPATHBHOTO 03€pa JIaHHBIX;
- KOHBeHepbl 00pabOTKH JaHHBIX;

- IPUHIMIBI YIPaBJIeHUS OOJIBIIMMH JaHHBIMH.

6 |BBexnenue B Apache Spark.

PaccmarpuBaemble BOIPOCHI:

- BBEJICHHE B UTEPATUBHYIO 00pabOTKy OOJBIINX JaHHBIX HAa Apache Spark;

- ocobeHHOCTH 00pabOTKM OOIBININX NaHHBIX Ha Apache Spark, otimmuune ot MapReduce;
- Spark RDD API;

- Spark Dataframe API;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
- SQL-3ampocsr Ha Spark;
- GraphX u GraphFrames.
7 |BBenenue B Apache Spark. O6paboTka JaHHBIX B peaIbHOM BPEMEHHU.

PaccmaTpuBaemble BOIIPOCHI:

- IPUHIMIB 00pa0OTKH JaHHBIX B PEalbHOM BPEMEHH;

- 0030p Bo3MokHOCTeM B Spark Streaming API;

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

Beenenue B Kafka. Pacnipenenennsiii Opokep cooOmeHui.
PaccMaTpuBaembie BOIPOCH:

- 001aCTh IPUMEHEHUS U IPUMEPHI UCTIOIb30BaHNUS;

- KOMITIOHEHTHI U apxutekTypa Apache Kafka;

- OpOKepBI, MOCTABIIUKY M MOTPEOUTEIN TaHHBIX, paboTa ¢ COOOIICHUSIMH;
- 6azosie onepaiuu Apache Kafka;

- cuieHapuu uHTerpauun ¢ Apache Kafka;

- obmme mousatus Kafka Stream, paGoTa ¢ moTtokamu;

- 00paboTKa TaHHBIX B B peadbHOM BpeMeHn u3 Kafka.

Pa3zBepreIiBanue HHPPACTPYKTYPHI 1 cOOpa, XpaHEHUS H 00paObOTKH OOJBIIHNX JTaHHBIX.
PaccMarpuBaeMbie BOIIPOCHL:

- pasBepThiBanre Hadoop u ero HHCTpyMEHTOB;

- Hactpoiika Hive u HBase;

- HacTpoiika Apache Spark;

- pa3BepthiBanue Kafka.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

COop u XxpaHeHHEe JaHHBIX B pacHpeesIeHHbIX (haliIOBbIX CUCTEMAX.
B pe3ynbpTaTe BRINOTHEHUS MPAKTHYECKON paObOTHI CTYIEHT MmoiTydaeT HaBbIK padoTsl ¢ HDFS mns coopa u
XpaHEHUs JaHHBIX.

Beenenue 8 MapReduce.
B pe3ynbTate BhINOIHEHHS PAKTHYECKOW pabOThI CTYIEHT 3HAKOMHTCS ¢ KoHuenueid MapReduce s
00paboTKH OOJBIINX TAHHBIX.

OO6paboTka maHHBIX ¢ momoIislo MapReduce.
B pesynbTaTe BBITOTHEHHS NPAaKTHIECKONW pabOTHI CTYICHT TIOJIydaeT HaBBIK 00pabOTKM OOJIBIIMX JaHHBIX
¢ ucrnosib3oBanreM MapReduce.

Beenenue B Hive.
B pe3ynbTaTe BRINOIHEHUS MPAKTHYSCKON paObOThl 3HAKOMHUTCS ¢ auanekrom HiveQL.

O06paboTka qaHHBIX ¢ TomoIIsio Hive.
B pe3ynbrare BHIMOTHEHHS IPAKTUIECKON pabOTHI CTYACHT MOJydaeT HABBIK 00paOOTKH OOJBIIMX JAHHBIX
¢ ucrosp3oBanueM Hive.

Beenenue B Apache Spark.
B pe3ynbTaTe BBIIOIHEHUS IPAKTHYECKOH pabOTHI CTYACHT 3HAKOMHTCS C UTEPAaTUBHON 00pabOTKOM
OoutbIIMX MaHHBIX HA Apache Spark.

O6paboTka maHHbIX ¢ Tomotbio Apache Spark.
B pesynbrare BHIMOTHEHHUS IPAKTUIECKON pabOTHI CTYACHT MOJIydaeT HaBBIK 00paOOTKH OOJIBININX TaHHBIX
¢ ucnoap3oBanreM Apache Spark.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

8 |Beenenue B Apache Kafka.

B PE3YIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHT 3HAKOMUTCS C paclip€ICJICHHBIM 6p0Kep0M
cooOwmennit Apache Kafka.

9 |O6pabotka manHbIX ¢ moMolisio Apache Kafka u Spark Streaming API.

B PE3YIbTATC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ paGOTLI CTYACHT NOJY4acT HaBbIK 06p360TKI/I OOIBIINX JaHHbIX
B peasibHOM BpemeHH ¢ moMoinbio Apache Kafka u Spark Streaming API.

4.3. CamocrosiTenbHas paboTa 00y4aromuxcs.

Ne .
Bun camocrositenbHON paboTh

n/n

1 |M3y4eHue peKkOMEeHI0BAaHHOM JIUTEPATYPHI.

2 |llogrotoBka K NpakTUYECKUM padOTaMm.

3 | BollonHeHHE KypcOBOI0O MPOEKTA.

4 | IloaroToBka K MpOMEKyTOUHON aTTeCTalUH.

5 | IloaroroBka K TEKyIIeMy KOHTPOJIIO.

4.4. ITpumepHbII IEPEUYECHb TEM KYpPCOBBIX IIPOEKTOB
1.ITakeTHast 0OpabOTKa TEKCTOBBIX JaHHBIX ¢ moMousio MapReduce.

2.ITaketnas ob6paboTka Jioros ¢ nomoibio MapReduce.

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

4.]laketHas o00paOOTKa JAHHBIX pe3ydbTaTOB (PYTOONBHBIX MaTyell C
nomotiso MapReduce.

5.ITakeTHas 0OpaboTKa TaHHBIX O TIOTOjIe ¢ oMoIbio Hive.

6.ITakeTHast 06pabOTKa MAHHBIX O MACCAKUPCKUX MEPEBO3KAX C MOMOIIBIO
Hive.

7.00paboTka B peaJlbHOM BpPEMEHHM JaHHBIX 00 apeHje CaMOKaTOB C
nomotbio Spark Streaming.

8.006paboTka B peaqbHOM BPEMEHH JIaHHBIX 00 aBTOMOOMJIBHOM TpaduKe ¢
nomouibio Spark Streaming.

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

10.006paboTKa B peailbHOM BPEMEHH JJaHHBIX B BUJIE JIOTOB ¢ TOMOIIIbIo Spark
Streaming.

5. Ilepeuenp wu3MaHWM, KOTOpPHIE PEKOMEHAYETCS HCIIOIb30BATh IIPHU
OCBOEHUU JUCHUILIUHBI (MOYJIA).
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6. IlepeueHp COBpPEMEHHBIX

npo¢eCCUOHATTBHBIX

0a3 aHHBIX WU

MH(OPMAIMOHHBIX CIHPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJb30BATHCS MPH

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).
DnekTpoHHO-0nOmoTeuHas cucrema «Jlauby (https://e.lanbook.com/)
DneKTpoHHO-0nOmoTeunas cucrema ibooks.ru (http://ibooks.ru/).
Hayuno-texanueckas oubnuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenbHas miatopma «ropait» (https://urait.ru/).

7. IlepeueHb  JUILEH3UOHHOTO U

CBOOOJTHO

PacIpoCTpaHsIeMOro

nporpaMmMHOIro O6€CH€‘IGHI/I${, B TOM YHCJIC OTCUCCTBCHHOI'O IIPOM3BOJCTBA,

HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIIMHBI (MOTYJIs).

bpaysep ¢ 1ocTyrioMm B UHTEpHET
[TakeT o(hUCHBIX MPUITOKEHUN
Python 3.6 u BbiiIE

Hadoop

Hive

Apache Spark



Apache Kafka

8. OmnucaHue MaTepUaqIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO Mpolecca MO AUCHUILTHHE (MOIYIIIO).

Y4eOHpIe ayauTOpUH ISl TPOBEACHUS YUYCOHBIX 3aHSATUN, OCHAIECHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpamMu IEMOHCTPAIMOHHOTO 000PY10BaHMUS.

Jns TpakTUYEeCKUX 3aHATHM — HAJIMYHE NEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYMCIIUTEIBHOTO KJIacca.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3ayeT BO 2 ceMmecTpe.
KypcoBoii ipoekT B 3 cemecTpe.
DK3aMeH B 3 ceMecTpe.

10. OtnieHOUYHBIE MaTEPUATBI.

OrneHOYHbIE MaTepHUaIbl, TPUMEHSIEMbIE TIPU TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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