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1. OGuue cBeneHust 0 TUCIUIUIMHE (MOAYIE).

[lenapt0o OCBOEHHS NaHHOW JUCHUIUIMHBI SIBJISETCS MOJMy4YeHUE Oa30BBIX,
TEOPETHUECKNX 3HAHWW W HABBIKOB B 00JacTH cOOpa, OYHMCTKH, MOATOTOBKH,
pa3METKM JaHHBIX JUISl JTalbHEUIIEro OOyYeHHsS AHAIMTHUYECKUX MOJeNIed u
MOJIETIEN UCKYCCTBEHHOTO UHTEIUIEKTA.

3amauell OCBOGHMS JMCIUIUIMHBI SIBIIIETCS  (POpMHUpOBaHUE Oa30BBIX
IpeACTaBIeHUM M 3HaHUHW O paboTe pachpenesieHHOW (GaloBONH CHCTEMBI,
OCHOBHBIX Mojiefiel 00pa0OTKM U TOATOTOBKM JaHHBIX, OCHOBBI MaKETHOU
00pabOTKH JIaHHBIX U 00pa0OTKH JIaHHBIX B PEaJbHOM BPEMEHHU.

2. Ilnanupyemblie pe3ynbTaTbl 00YYEHHS IO JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyEeMBIX pe3yJbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIU) B pe3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-6 - Crioco6eH pa3pabaTbiBaTh KOMIOHEHTHI TPOTPAMMHO-ANIapaTHBIX
KOMIUIEKCOB 00pabOoTKu MH(POpMALIMKU U aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS;

IIK-2 - CnocobGeH ocymecTBUTh COOp, OYHCTKY, MOATOTOBKY M Pa3sMETKY
JAHHBIX HUCMOJB3yst MeTonojorutro ETL s nmanbHeimmero oOydeHUs MOCICH
HMCKYCCTBEHHOT'O MHTEJIJICKTA.

OOGyueHue 1o JUCUUILUIMHE (MOAYJIIO) MPEANOJaraeT, YTo Mo €ro pe3yJibTaram
oOyyaromuiicst Oyier:

Ymersb:

- pazpabarbiBaTh 3ama4ul 0OpaOOTKM OOJIBIIMX JAaHHBIX B TMapagurMe
MapReduce;

- pa3pabaThiBaTh 3ampochkl B Hive s 00paboTku OOJIBIINX JaHHBIX;

- pa3pabatbiBath 3anpockl B Spark Dataframe API mist 06paboTku GombImx
JAHHBIX;

- pa3BepThIBaTh MHCTPYMEHTHI cOOpa, XpaHEHUs M 0OpaOOTKH OOJIBIIHUX
JTAHHBIX.

3HaTh:

- 0COOEHHOCTH PabOTHI pacIpeacIeHHON (haiIoBOM CHCTEMOM;

- OCHOBHBIE MOJIEITN 00paOOTKU JaHHBIX;

- OCHOBBI ITAKETHOW 00PaOOTKU JaHHBIX;

- nuaniekt HiveQL;

- OCHOBBI UTE€PATUBHOM 00pabOTKK OOJIBIIMX JAaHHBIX HAa Apache Spark;
- OCHOBBI 0O0OPa0OTKH JTaHHBIX B PeabHOM BPEMEHH.

Baanern:



- HaBbIKaMH pa3pabOTKHU 3alpPOCOB B peXKUME MAKETHOW 00pabOTKU TaHHBIX
U peXUMe 00pabOTKH TaHHBIX B peajbHOM BPEMEHH,

- HaBBIKaMU PabOTHI C pacnpe/IeICHHBIMH (DaiiIOBBIMUA CHCTEMaMH;

- HaBbIKamu paboTel ¢ Hadoop u Hive my1s makeTHOM 00pabOTKY JaHHBIX;

- HaBbIKaMU IUTAHMPOBaHuA 3a1a4 B MapReduce;

- HaBbIKaMu paboThl ¢ Spark Streaming u Kafka nist 06paGoTku TaHHBIX B
peallbHOM BPEMEHHU.

3. O6beM AUCIUTLIUHBI (MOITYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO0mast TPyIOEMKOCTh AUCIHUIUIMHBI (MOIyJsA) coctaBisieT 4 3.e. (144
aKaJIeMHUYECKHUX yaca(oB).

3.2. O06bem gucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM paldOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBHUSX,
P MIPOBEJICHUHN yICOHBIX 3aHITHI:

KommaecTBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Nel

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O6peM aucCHUIIMHBL (MOAYJs) B (hopMe CamMOCTOSITENFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCSA C
MeJaroru4eckuMu paboTHUKAMU U (MJIH) JIMLAMU, IPUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNpbHOM MporpaMmbl Ha HWHBIX YCIOBHUSIX, TpPU NPOBEIACHUU
MPOMEXKYTOUHOM arTecTauu coctapisier 112 akagemuueckux daca (0B).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATBHOMY YYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHHMH, 00BEM JTUCHUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJarouxcs, a Takxke B hopme
KOHTaKTHOM pabOThl O0O0YyYarolUXCsl ¢ MEAarorHuecCKuMu pabOTHUKaMHU U (WIIH)
JUIAMH, TIPUBJIEKaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIJIOBHSIX, TPU MPOBEAECHUN TPOMEKYTOUHON aTTECTALIMH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).




4.1. 3a”HATHA TEKIIHOHHOTO THUIIA.

/o

Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKaHUE

Beenenue B «bonblne TaHHBIEY.

PaccmarpuBaeMble BOIIPOCHI:

- BBEJICHHUE B MOHSTHE «IaHHBICY, «MHOOPMAIIHI» U «3HAHUSI»,
- BBEJICHUE B MOHSTHE «OOJbIINE JAHHBICY;

- IPU3HAKH OONBIINX JAHHBIX;

- 0COOCHHOCTH MHCTPYMEHTOB PabOThI C OONIBIIMME JaHHBIMH;
- BUIIBI 0OpaOOTKH, MAKeTHAS M B PEaIbHOM BPEMCHH;

- IPAMeEPHI KeHCcoB U 3a7ad 00paOOTKH OOIBININX JaHHBIX.

Beenenne B Hadoop. XpaHneHne JaHHBIX B pacpeieiIeHHbIX (ailIoBBIX CUCTEMAX.
PaccmarpuBaeMble BOIIPOCHL:

- BBeieHue B Hadoop, OCHOBHBIE BeXU pa3BUTHS;

- pacnpeneneHHbIe Qainosbie cuctembl, ocHoBbl GFS, HDFS;

- hopmartsl xpaHeHus nanubsix B HDFS;

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

Beenenue B Hadoop. [TakeTnas o6pabotka gqanusix B Hadoop.
PaccmaTpuBaemble BOTIPOCH:

- BEIUHCaIHTENnbHOE siapo Hadoop;

- KoHIeTus BeranciaeHnit MapReduce;

- apxuTekTypa MapReduce;

- apxurektypa Y ARN.

bassl nannbix 1 Hadoop 1 O3epo naHHBIX.

PaccmarpuBaemble BOIIPOCHI:

- SQL u NoSQL 6a3bl faHHbBIX;

- SQL u NoSQL uncrpyments B Hadoop;

- BBesieHue B Hive, apxutekTypa u Moziens JaHHbIX B Hive;

- muanekt HiveQL, o6paboTka nanssix B Hive;

- BBEJICHUE B MOHITHE «03€PO JaHHBIX);

- IPMHULIIBIM TTOIXO0/bI K TIOCTPOCHHIO KOPIIOPATUBHOTO 03€pa IAHHBIX;
- KOHBeiepsl 00padOTKH TaHHBIX;

- NPUHIMIBI YIPaBIeHUS OOJIBIIMMU JaHHBIMH.

Beenenue B Apache Spark.

PaccmarpuBaemble BOIPOCHI:

- BBEJICHHE B UTEPATHBHYIO 00paboTKy OonbInx AaHHBIX Ha Apache Spark;

- ocobeHHOCTH 00paboTKN DoKX JaHHBIX Ha Apache Spark, ormmane ot MapReduce;
- Spark RDD API;

- Spark Dataframe API;

- SQL-3anpocs! Ha Spark;

- GraphX u GraphFrames.

Beenenne B Apache Spark. O6paboTka JaHHBIX B peaIbHOM BPEMEHHU.
PaccmarpuBaemblie BONIPOCHI:

- IPUHIUIB 00paObOTKH TaHHBIX B peaIbHOM BPEMEHU;

- 0030p Bo3MokHOCTeH B Spark Streaming API;

- 00paboTKa JaHHBIX B pealbHOM BpeMeHH ¢ noMonipio Spark Streaming API.

Brenenue B Kafka. Pacnipenenennsiii 6pokep cooOmeHuid.
PaCCManI/IBaCMLIe BOIPOCHI:

- 06J'IaCTL MPUMCHCHUSA U MIPUMEPLI UCTIOJIb30BAHUA;

- KOMITOHEHTHI U apxutekTypa Apache Kafka;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OpOKepEbI, MOCTABIIUKY M MOTPEOUTENN TaHHBIX, paboTa ¢ COOOIICHUIM;
- 6azoBsle onepanun Apache Kafka;

- cueHapuu uHTerpauun ¢ Apache Kafka;

- oomue mousatus Kafka Stream, pabota ¢ motokamu;

- 00paboTka JaHHBIX B B peasibHOM BpeMenHu u3 Kafka.

PazBepTriBanue nHGPACTPYKTYpPHI Ui cOOpa, XpaHeHUsI U 00paOdOTKH OOIBIIMX JaHHBIX.
PaccMaTpuBaembie BOIPOCH:

- pasBepthiBanre Hadoop u ero HHCTpyMEHTOB;

- HacTpoiika Hive m HBase;

- HacTpoiika Apache Spark;

- pa3septhiBanue Kafka.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepaHue

COop u xpaHeHHE JaHHBIX B pacHpe/IesIeHHbIX (hallIOBbIX CUCTEMAX.
B pesynbraTe BHINONHEHHMS J1aOOPATOPHOIT pabOTHI CTYAEHT MojydaeT HaBbIK padoTsl ¢ HDFS mis cOopa u
XpaHEHHS JAHHBIX.

Beenenne B MapReduce. O6paboTka nanabpIx ¢ momornibio MapReduce.
B pe3ynbprarte BRIOTHEHUS 1Ta00OpaTOPHOI pabOTHI CTYIEHT 3HAKOMHUTCS ¢ KoHIenueir MapReduce u
MOJy9aeT HaBBIK 00paOOTKHU OOJBINNX JaHHBIX C UCTIONB30BaHHeM MapReduce.

Beenenue B Hive.
B pe3ysbTate BBIIOJIHEHUS J1aO0OpaTOPHOI paboThI 3HAKOMUTCS ¢ quanektoM HiveQL.

O06paboTka qaHHBIX ¢ TomotIsio Hive.
B pe3ynprarte BRIOTHEHUS 1a00OpaTOPHOI pabOTHI CTYIEHT MOTyYaeT HAaBBIK 00paOOTKU OONBIIHX TaHHBIX
¢ ucnoJib3oBanueM Hive.

Brenenue B Apache Spark.
B pe3ysbTare BHIONHEHMUSI Ta60paTOPHOI paGOThI CTYACHT 3HAKOMHTCS C UTEPATHBHOM 06paboTKOM
OoubIuX NaHHBIX HAa Apache Spark.

O06paboTka JaHHBIX ¢ momoIbio Apache Spark.
B pesynbrare BeIMOTHEHNUS 1a00paTOPHON pabOThI CTYACHT MOTy4YaeT HaBbIK 00paObOTKU OOJBININX TaHHBIX
¢ ucrnoap3oBanreM Apache Spark.

Beenenue B Apache Kafka.
B PE3YIbTATC BBINIOJIHCHUSA na60paT0pH0171 pa6OTI)I CTYACHT 3HAKOMUTCS C paCclIpeICJICHHbIM 6p0Kep0M
coobuieHuii Apache Kafka.

O6paboTtka nannbix ¢ nomoribio Apache Kafka u Spark Streaming API.
B pesynbrare BeIMOTHEHHUS Ta00PaTOPHON pabOTHI CTYACHT MOTy4YaeT HaBbIK 00paObOTKN OOJBIINX TaHHBIX
B peanbHOM BpeMmeHH ¢ moMoinbio Apache Kafka u Spark Streaming API.

4.3. CamocrosiTenbHas padboTa 00y4aromuxcsl.

Bun camocrositensHoi# paboTh

N3yueHne pekOMEHI0BaHHOM JINTEPATYPHI.

[ToxroroBka K MpakTUYECKUM paboTam.




BrinonHeHnue KypcoBoro npoexTa.

4 | IloarotoBka K NpOMEKYTOYHON aTTECTALIUU.

[TonroroBka K TeKylIleMy KOHTPOJIIO.

4.4. ITpumepHbIi IEpeUYeHb TEM KYypPCOBBIX TPOECKTOB
1.[TakeTHass 00pabOTKa TEKCTOBBIX JaHHBIX ¢ moMolbio MapReduce.

2.ITaketHas 06paboTka j10roB ¢ momoiibio MapReduce.

3.IlaketHass 0oOpaboTka MAaHHBIX 00 apeHjae aBTOMOOWJIEH C MOMOIIBIO
MapReduce.

4.IlaketHas 00pa®OTKa J@HHBIX pe3yiabTaTOB (GYTOOJIBHBIX MaTued C
nomoibso MapReduce.

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

6.ITakeTHast 0OpabOTKa JAHHBIX O MACCAKUPCKUX MEPEBO3KAX C MOMOUIBIO
Hive.

7.00paboTka B peaqbHOM BpPEMEHHU JaHHBIX OO0 apeH/Je CaMOKaToOB C
nomotbio Spark Streaming.

8.00paboTKa B peaibHOM BPEMEHHU JAaHHBIX 00 aBTOMOOWJIBLHOM Tpaduke ¢
noMonieto Spark Streaming.

9.00paboTka B pealbHOM BPEMEHHU JaHHBIX COOOIECHHI MOJib30BaTeNIeh C
noMotisto Spark Streaming.

10.06paboTKka B peaTbHOM BPEMEHH JIAaHHBIX B BUJIE JIOTOB C MOMOIIBIO Spark
Streaming.

5. IlepeueHp wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JIUCUUIUIMHBI (MOZYJIS).

Ne
n/n bubnuorpaduueckoe onucanue Mecro nocryna
1 | Yak, JI. Hadoop B netictun / JI. Yak. — Mocksa : https://e.lanbook.com/book/39997

JIMK Tlpecc, 2012. — 424 ¢. — ISBN 978-5-94074- | (nara obpauienus: 11.04.2025)
785-7. — TeKCT : AIeKTPOHHBIN
2 Makmianos, A. B. Bonbsime nannsie. Big Data / A. B. | https://e.lanbook.com/book/362318
Maxkmianos, A. E. Xypasnes, JI. H. Toiasikaps. — | (1ata obpamenus: 11.04.2025)

4-¢ uzn., crep. — Cankrt-IlerepOypr : Jlanp, 2024, —
188 c. — ISBN 978-5-507-47346-5. — Tekcr :

JJIEKTPOHHBIN
3 | Jlebenes, A. C. Metoas! Big Data : yuebHo- https://e.lanbook.com/book/182452
meTonuueckoe nocooue / A. C. Jle6enes, 111. T. (mata obpamenus: 11.04.2025)

MaromenoB. — Mocksa : PTY MUPDA, 2021. — 91
¢. — TekcT : AIeKTPOHHBIN




4 | Ileppen, K. -. Spark B neiictBuu / XK. -. [leppen ; https://e.lanbook.com/book/241001
nepesoy ¢ anruiickoro A. B. CHactuHa. — Mocksa : | (1ata obpamenns: 11.04.2025)
JMK Ilpecc, 2021. — 636 c. — ISBN 978-5-97060-
879-1. — TeKcT : AIeKTPOHHBIN

5 [Tcentuc, 3. 1. [ToTokoBast 06paboTKa JaHHBIX. https://e.lanbook.com/book/105840
Kougeiiep peansnoro spemenu / J. JI. Ilcenruc ; (nata obpawenus: 11.04.2025)
nepeBoJi ¢ anrauickoro A. A. CiaunkuH. — Mockasa :
JMK Ilpecc, 2018. — 218 ¢. — ISBN 978-5-97060-
606-3. — TeKcCT : AIeKTPOHHBIN

6. [IlepeueHb CcOBpeMEHHBIX MpO(PECCHOHATBLHBIX 0a3 JaHHBIX W
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

- Hayuno-texunueckas ouonunorexka PYT (MUUT) (http://library.miit.ru);

- HWudopmanmonnsiii mopran Hayunas snextponHas OubGinoTeka
eLIBRARY.RU (wwwe.elibrary.ru );

- O0pazoBarenbHas wiaTdopma «HOpaiit» (https://urait.ru/);

- DNeKTPOHHO-OMOIMOTEeYHAs cuctemMa  uznarensctBa  «JlaHbY
(http://e.lanbook.com/);

7. llepedyeHb  JMIEH3UOHHOTO M  CBOOOJHO  PacCIpPOCTPAHIEMOIO
IPOrpaMMHOr0 OOecrnedYeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI TUCIUTLTUHBI (MOYJIs).

Bbpayzep Microsoft Internet Explorer unu ero anaioru

[Taket opucubix nporpamMmm Microsoft Office unu ero ananoru
Python 3.6 u BbIIIe

Hadoop

Hive

Apache Spark

Apache Kafka

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

VYyeOHbIe ayIUTOpPUH ISl TPOBEIACHUS YYCOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON 1 HabOpamMu JIEMOHCTPAIMOHHOTO 000PY10BaHMSI.

Jnsd npakTUYeCKuX 3aHATHH — HAIMYUE TEPCOHAIBHBIX KOMIIBIOTEPOB
BBIUHCIIUTEIBLHOIO KJlacca.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:



KypcoBoii npoekT B 1 cemecTtpe.
Dk3ameH B 1 cemecTpe.

10. OueHouHbIe MaTEpHUAIIBI.

OrneHOoYHBIE MaTEepPUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUH TTPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktomM PYT (MUUT).
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