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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Llenpt0o OCBOEHUSA MaHHOW JUCUUIUIMHBI SIBJISETCS MOJNy4YeHUE O0a30BBIX,
TEOPETUYECKUX 3HAHUW M HABBIKOB B 00JAacTH cOOpa, OYMCTKH, MOJATOTOBKH,
pa3METKH JaHHBIX IJIs1 JaJbHEHIIero OOy4YeHHUs AaHAIUTUYECKUX MOJEIeH u
Mo/ieJIell HCKYCCTBEHHOIO MHTEJUIEKTA.

3amayell OCBOEHMS AMCIHUIUIMHBI SIBIIA€TCS (OpMHUpOBaHUE 0a30BbIX
MpeACTaBICHUM W 3HAaHUW O paboTe pacmpeacsieHHOW (HailJIoBOM CHCTEMBI,
OCHOBHBIX MoOJIeneli 00pabOTKM W TOATOTOBKHM JaHHBIX, OCHOBBI TaKETHOW
00pabOTKH TaHHBIX U 00paOOTKM JIAHHBIX B PEaIbHOM BPEMEHHU.

2. [Inanupyemblie pe3ybTaTbl 00y4YeHHUS 110 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHpyeMBIX pe3ylabTaTOB OCBOCHHSI  0Opa30BaTEIbHOM
porpamMmbl (KOMIIETEHLUI) B pe3ybTaTe 00yUYeHUs M0 TUCHMILIUHE (MOIYIIO):

OIIK-6 - CniocoGen pa3pabaTbiBaTh KOMIIOHEHTHI TPOTPAMMHO-AIaPaTHBIX
KOMILIEKCOB 00paboTKH MH(OPMALIMK U aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS;

IIK-2 - CnocobeH ocymiecTBUTh cOOp, OYUCTKY, MOATOTOBKY M Pa3METKY
JAHHBIX HcmoJib3ys metonojoruto ETL nns manbHeimero oOyudeHus Mojesnei
HMCKYCCTBEHHOT'O MHTEJIJICKTA.

OO0yueHue 1o JUCUUILIMHE (MOAYJII0) MPEANOIaraeT, YTo MO0 €ro pe3yJibraram
oOyuatoiuiicst 0yier:

Ymersn:

- paspabatrbiBaTh 3a7aud OOpaOOTKM OOJBIIMX JAHHBIX B Mapajgurme
MapReduce;

- pa3pabarbiBaTh 3anpockl B Hive 115 00paboTku O00IBIINX TaHHBIX;

- pa3pabateiBaTh 3anpockl B Spark Dataframe API mist 06paboTku Gombimx
JTAHHBIX;

- pa3BepTHIBATh MHCTPYMEHTHI cOOpa, XpaHeHHs M OOpaOOTKH OOJBITUX
JTAHHBIX.

3HaTh:

- 0COOEHHOCTH PabOTHI pacHpeeICHHON (haiIoBOM CUCTEMOM;

- OCHOBHBIE MOJIEIH 00paOOTKU JaHHBIX;

- OCHOBBI ITAKETHOW 00paOOTKU JaHHBIX;

- nuanekT HiveQL;

- OCHOBBI HT€paTUBHON 00paboOTKM O0IBIINX NaHHBIX HAa Apache Spark;
- OCHOBBI 00pa0OTKH TaHHBIX B peaIbHOM BPEMEHH.

Baanern:



- HaBBIKAMH Pa3pabOTKH 3apOCOB B PEKUME MAaKETHOW 00pabOTKH JaHHBIX
U pexuMe 00pabOTKU JaHHBIX B PeaIbHOM BPEMEHU;

- HaBbIKaMU pabOTHI C pacHpe/IeIeHHBIMH (PaiiIOBBIMUA CUCTEMAMH,

- HaBbIKaMu paboTel ¢ Hadoop u Hive s makeTHOM 00pabOTKH JaHHBIX;

- HaBbIKaMU TUTAaHUPOBaHUs 3a1a4 B MapReduce;

- HaBbIKamMu paboThl ¢ Spark Streaming u Katka ans 06paboTku naHHBIX B
peasbHOM BPEMEHHU.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIINHBI (MOTYJIs).

OO6masi TPyIOEMKOCTh AUCHUILIMHBI (Moaynsi) coctaBisier 4 3.e. (144
aKaJieMUYecKux yaca(oB).

3.2. OObeMm pguctUIUIMHBI (MOayns) B ¢GopMe KOHTAaKTHOM pabOThI
oOyvarmuxcst C  IeJarormueckuMu  paboTHUKaMu ®W  (WIM)  JIUIIAMH,
MPUBJICKAEMBIMU K pealn3aluyd 00pa3oBaTeIbHON MMPOTpaMMbl HA HHBIX YCIOBUSX,
IPY POBEJICHUY yUEeOHBIX 3aHITHIA:

KonmgectBo yacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Nel

KonrakTHas paboTa rmpy npoBeieHUH Y4eOHBIX 3aHSTHH (BCET0): 32 32
B toM uucne:

3aHATUA JIEKLIMOHHOTO THIIA 16 16
3aHATHS CEeMUHAPCKOTO THIIA 16 16

3.3. O0beM mUCIUIIIUHBI (MOIyNs) B (hopmMe caMOCTOSITENIBHONW paboThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaromMXCs ¢
NearornaecKuMu pabOTHUKAMHU | (WIJTH) JTUIIAMU, TIPUBJICKAEMBIMH K PeaTU3aIiu
oOpa3oBaTeapbHON TpPOrpaMMbl HA HWHBIX YCIOBHUSAX, TIPU TPOBEICHHUH
MIPOMEKYTOUHOH aTTecTauu cocrapiseT 112 akageMuueckux yaca (0B).

3.4. Ilpu oOy4eHnu Mo MHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (hOpPME CaMOCTOATEIBHON pabOThl 00yUAIOUINXCs, a TaKKe B popme
KOHTAKTHOM paboThl 00YUYaIOIIMXCS C MEJarornuyecKuMy paOOTHUKAMU U (WJIH)
JULIAMU, TIPUBJIEKAEMBbIMU K pealii3aliid 00pa3oBaTeIbHONW MIPOrpaMMbl HA MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTALIUU.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIs).




4.1. 3a"HaTHS TEKIIMOHHOTO THUIIA.

TemaTtuka JIGKIMOHHBIX 3aHATUHN / KpaTKOE COJIEpIKaHHUE

Beenenue B «bosbline qaHHbIE).

PaccmaTpuBaemble BOTIPOCH:

- BBEZICHHE B ITOHATHE «JIaHHBIE», «MH(POPMAIIT» U «3HAHUS»;
- BBEJICHHE B IOHSTHE «OOJIBIINE TaHHBIE;

- IPU3HAKK OOJIBIINX TAHHBIX;

- 0COOEHHOCTH UHCTPYMEHTOB Pa0OTHI ¢ OOJIBIIUMH TaHHBIMU;
- BU/Ibl 00pabOTKH, MAaKETHAs U B pealbHOM BpPEMEHH;

- IPUMEPBI KEHUCOB U 33724 00pabOTKH OOJBIIUX TaHHBIX.

Brenenue B Hadoop. Xpanenue 1aHHBIX B paclpeeICHHBIX (aiIOBbIX CUCTEMAX.
PaccmaTpuBaemble BOTIPOCHI:

- BBezieHne B Hadoop, ocHOBHBIE BeXH Pa3BUTHS;

- pacupeneneHnsle GainoBsie cuctemsl, ocHOBEI GFS, HDFS;

- (hopmaTts!l xpanenust qanHbIX B HDFS;

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

Beenenue B Hadoop. [TakeTHast oOpabotka nanusix B Hadoop.
PaccmaTpuBaeMble BOIIPOCHL:

- BRIYMCIHTENBRHOE Anpo Hadoop;

- KOHIIenus BeranciIeHnit MapReduce;

- apxuTektypa MapReduce;

- apxutekTypa YARN.

baswl nanabix 1 Hadoop u O3epo gaHHBIX.

PaccmatpuBaemble BOIIPOCH:

- SQL 1 NoSQL 6a3bl JaHHBIX;

- SQL u NoSQL uncrpyments B Hadoop;

- BBezieHue B Hive, apxurekrypa 1 Mojienb qanHbix B Hive;

- muanekt HiveQL, o6paboTka nannbix B Hive;

- BBEJICHHUE B MIOHITHE «03EPO JaHHBIX»;

- IPMHHULIIBIM TTOIXObI K IOCTPOCHHIO KOPIIOPATUBHOTO 03€pa JAHHBIX;
- KOHBeHepbl 00pabOTKH JaHHBIX;

- IPUHINIBI yIpaBiIeHUs! OOJIBIIMMH JaHHBIMH.

Beenenue B Apache Spark.

PaccmatprBaeMbie BOITPOCHL:

- BBEJICHHE B UTEPATUBHYIO 00pabOTKY OOJNBIINX TaHHBIX Ha Apache Spark;

- ocobeHHOCTH 00paboTKH 0OJbIINX AaHHBIX Ha Apache Spark, otnmuune ot MapReduce;
- Spark RDD API;

- Spark Dataframe API;

- SQL-3ampocsr Ha Spark;

- GraphX u GraphFrames.

Beenenue B Apache Spark. O6paGoTka JaHHBIX B peaIbHOM BPEMEHHU.
PaccmatprBaeMbie BOMTPOCHL:

- IPUHLIMIBI 00Pa0OTKH JaHHBIX B PEajbHOM BPEMEHHU;

- 0030p Bo3MokHOCTel B Spark Streaming API;

- 00paboTKa JIaHHBIX B peajbHOM BpeMeHH ¢ nmomMoiibio Spark Streaming API.

Brenenue B Kafka. Pacnpenenennsiii Opokep cooOmeHuid.
PaccmarpuBaembie BONPOCHL:

- 00J1acTh MPUMCEHCHUSA U TPUMEPDLI UCTTIOJIb30BAHUS;

- KOMITIOHEHTHI M apxutekTypa Apache Kafka;




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

- OpOKepHI, MOCTABIIUKHY U MMOTPEOUTENHN TaHHBIX, paboTa ¢ COOOIIEHUSIMI;
- 6a3oBrIe onepanuu Apache Kafka;

- cueHapuu uHTerpanun ¢ Apache Kafka;

- obmme noustus Kafka Stream, pabora ¢ notokamu;

- 00paboTKa JaHHEIX B B peasibHOM BpeMenu u3 Kafka.

PasBepTriBaHre HHPPACTPYKTYPHI s cOOpa, XpaHEeHUsI 1 00pabOTKH OOJBIINX JAHHBIX.
paCCManI/IBaCMI)Ie BOIIPOCHKHI:

- pa3BepthiBanre Hadoop u ero HHCTpyMEHTOB;

- HacTpoiika Hive u HBase;

- HacTpoiika Apache Spark;

- pasBeptreiBanue Kafka.

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue nabopatopHbIx paboT / KpaTkoe coJep:KaHue

C60p 1 XPAHCHUC TAHHBIX B PACHPCIACICHHBIX (baﬁHOBBIX CUCTEMaAX.
B pesynbrate BbINOIHEHHS 1a00paTOPHOI paboThl CTYIEHT moiy4aeT HaBbIK pabotel ¢ HDFS ans cOopa
XPaHEHUs JaHHbIX.

Brenenue 8 MapReduce. O6paboTka nannabpIx ¢ moMorisio MapReduce.
B pesynbprarte BRIIOTHEHHUS Ta00paTOPHOI paboTHI CTYIEHT 3HAKOMHTCS ¢ KoHIenueir MapReduce
TIOJTy4aeT HaBbIK 00pabOTKH OOJNIBIINX AHHBIX ¢ HcIonb3oBanneM MapReduce.

Beenenue B Hive.
B pesysbTarte BBITIOIHEHUS J1Ta00paTOPHOI paboThl 3HaKOMUTCS ¢ nuaniekrom HiveQL.

O0paboTka JaHHBIX ¢ momoIibio Hive.
B pesysbrarte BBIIOIHEHUS J1aOOPATOPHOI pabOThI CTYICHT MOJIyYaeT HABBIK 00PaOOTKH OOJBINNX JAHHBIX
¢ ucrons3oBanueM Hive.

Brenenue B Apache Spark.
B pesynbrate BIOIHEHHS TAOOPATOPHOH pabOTHI CTYIEHT 3HAKOMUTCS C UTEPATUBHOM 00pabOTKOM
Oompimx maHHbIX Ha Apache Spark.

O6paboTka naHHbIX ¢ momoIbio Apache Spark.
B pe3ysbTarte BBIOIHEHUS JTA00PAaTOPHOI pabOTHI CTYICHT MOIYYaeT HABBIK 00paOOTKU OOJNBIINX JAHHBIX
¢ ucnonb3oBanreM Apache Spark.

Brenenue B Apache Kafka.
B pesynbTate BbINOIHEHHS JTAOOPATOPHOI PabOTHI CTYJCHT 3HAKOMHUTCS C PACHPEICIICHHBIM OPOKEpOM
coobmennit Apache Kafka.

O6pabotka nansbix ¢ nomomibio Apache Kafka u Spark Streaming API.
B pe3ysbrarte BBIIOIHEHUS J1a0OPAaTOPHOI pabOThI CTYICHT MOJIyYaeT HABBIK 00paOOTKU OOJBIINX JaHHBIX
B peasibHOM BpeMeHu ¢ nomonibto Apache Kafka u Spark Streaming API.

4.3. CamocrosTenbHas padoTa 00y4arOImuXCs.

Bun camocrosTensHO# paboThI

N3yueHne pekOMEHI0BaHHOM JINTEPATYPBI.

[ToaroroBka k J1abopatopHbIM paboTam.




BrinonHeHnue KypcoBoro InpoeKTa.

[ToaroroBka k IpOMEKyTOYHOM aTTECTALUH.

[ToaroroBka K TeKyieMy KOHTPOJIIO.

4.4. ITpumepHbIi IEpEUYEeHb TEM KYPCOBBIX ITPOECKTOB
1.ITakeTHast 00pabOTKa TEKCTOBBIX JaHHBIX ¢ moMoulso MapReduce.

2.IlakerHas 06paboTka joroB ¢ momoibio MapReduce.

3.IlakeTHass 00paOoTKa NaHHBIX 00 apeHjae aBTOMOOWJIEH € MOMOUIBIO
MapReduce.

4.IlaketHas o00paOOTKa JAHHBIX pPE3yIbTaTOB (PYTOONBHBIX MaT4yel cC
nomoriso MapReduce.

5.ITakerHas oOpaboTKa IaHHBIX O Moroje ¢ nomouibio Hive.

6.ITakeTHast 00pabOTKa MAaHHBIX O MACCAKUPCKHUX TMEPEBO3KAX C MOMOIIHIO
Hive.

7.00paboTka B peaJbHOM BpPEMEHHM JaHHBIX OO0 apeHJe CaMOKaTOB C
oMot Spark Streaming.

8.006paboTka B peaibHOM BPEMEHH JAHHBIX 00 aBTOMOOWJIBHOM Tpaduke ¢
nomotibio Spark Streaming.

9.06paboTka B peaJbHOM BPEMEHHU JaHHBIX COOOIICHHI TOJIb30BaTEICH C
nomoibio Spark Streaming.

10.06paboTka B peaibHOM BPEMEHH JJAHHBIX B BUJIE JIOTOB C TOMOIIIbIO Spark
Streaming.

5. Ilepedyenp wu3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOIb30BATh IPHU
OCBOCHHMH JTUCLUUITUHBI (MOIYJIs).

No
v bubnuorpaduyeckoe onucanue Mecto moctyma
1 | Yak, JI. Hadoop B neticteuu / JI. Yak. — Mocksa : https://e.lanbook.com/book/39997

JMK Ilpecc, 2012. — 424 ¢. — ISBN 978-5-94074- | (nara obpamenns: 11.04.2025)
785-7. — TeKCT : AIeKTPOHHBIN
2 Makmanos, A. B. Bosibmme nanusie. Big Data / A. B. | https://e.lanbook.com/book/362318
Maxkmasos, A. E. Xypasnes, JI. H. Teiasikaps. — | (#aTa obpamienus: 11.04.2025)

4-¢ u3n., crep. — Cankr-IletepOypr : Jlansb, 2024. —
188 c. — ISBN 978-5-507-47346-5. — Tekcr :

3JIEKTPOHHBIN
3 | JIlebenes, A. C. Metoas! Big Data : yueOHo- https://e.lanbook.com/book/182452
MeToaudeckoe mocodue / A. C. Jle6enes, 111. T. (nata obpamenus: 11.04.2025)

Maromenos. — Mocksa : PTY MUPDA, 2021. — 91
¢. — Texkcr : 3neKTpOHHBIM




4 | IleppeHn, XK. -. Spark B neiicteuu / XK. -. [leppeH ; https://e.lanbook.com/book/241001
nepeBoy ¢ aHrmiickoro A. B. CHactuHa. — Mockaa : | (#aTa obpamenms: 11.04.2025)
JMK TIlpecc, 2021. — 636 ¢. — ISBN 978-5-97060-
879-1. — TekcT : PIeKTPOHHBIN

5 [Icentuc, 3. /1. [lorokoBas 00pab0OTKa JaHHBIX. https://e.lanbook.com/book/105840
Kongetiep peansroro Bpemenu / D. J1. [cenruc ; (nara obpamenns: 11.04.2025)
nepeBo/ ¢ aHmickoro A. A. CnunkuH. — Mocksa :
JMK TIlpecc, 2018. — 218 ¢. — ISBN 978-5-97060-
606-3. — TeKcCT : AIeKTPOHHBII

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT MCIIOJIb30BAaThCS IIPH
OCBOCHHUH JTUCIUIIINHBI (MOJTYJIs).

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

- HWudopmanmonnsiii mnopran Hayunas siexkTpoHHass OuOIMOTEKa
eLIBRARY.RU (www.elibrary.ru);

- O6pazoBarenpHas miargopma «kOpaiit» (https://urait.ru/);

- DNeKTPOHHO-OMOMMOTeYHass ~ cHCTeMa  u3jarenbcTBa  «JlaHby»

(http://e.lanbook.com/);

7. IlepeuyeHb  JUIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHAEMOTrO
OpOrpaMMHOTO OOECIICUYCHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /I OCBOCHHUSI TUCIUTIIIUHBI (MOTYJIs).

Bbpaysep Microsoft Internet Explorer unu ero ananoru

[Taket oducubx mporpamm Microsoft Office nnm ero anaioru
Python 3.6 u BbIIE

Hadoop

Hive

Apache Spark

Apache Kafka

8. Ommcanme MaTepUATbHO-TEXHUYECKOW 0a3pl, HEOOXOAMMOW st
OCYIIIECTBJICHUS 00pa30BaTEILHOrO MpoIiecca Mo TUCIHUILTHHE (MOIYJIIO).

Y4eOHbIe ayIUTOPUU ISl TPOBENEHUS YYCOHBIX 3aHSATHUH, OCHAICHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HAOOpamMu IEMOHCTPAIMOHHOTO 000PY/10BaHMUS.

Jnst maGopaTopHbIX pabOT — HAIMYME TEPCOHAIBHBIX KOMIIBIOTEPOB
BBIYHCIIUTEILHOTO KJIacca.

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:



Kypcosoli mpoekt B 1 cemectpe.
Dx3aMeH B 1 cemectpe.

10. OueHouHble MaTEpUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEKYTOUYHOM
aTTeCcTall, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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