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ITosicHuTe IbHASA 3amHUCKa

Ilenu 0CBOEHHUS TUCOHMIUIHHBI
IaTh npencTaBieHle O COBDeMEHHOM UHCTPYMeHTapuu 00paboTKy OOJbIINX NaHHEIX.

MecCTO THCHHIUIHHBLI B CTPYKTYpe 00pa30BaTe/IbHOH IPOrpaMMbI
IOuCUUIITHHA OTHOCUTCS K BApUATUBHOM YaCTH, SIBNISETCS 00s3aTenbHOM nucuunnuHoi. Kog pucuunmuuer 51.B.010.4

B pe3yjabTaTe OCBOCHHS THCIHIIITHHBI CTYIEHT TOJI2KeH:
HJIaHHPYEMBIe pe3yibTaThl oﬁyqemm M0 THCHHUIIVYINHE U HHIHKATOPBI TOCTH2KEeHH A KOMHETeHIIHﬁ.

3HaTh:
O61mue TPUHIUIE PaObOTH ¢ OONMbIMMME AaHHBIMU; OCHOBHEIE KOHIIETIIMY BEIYHMCIUTENBHBIX TEXHOTOTUH OOJBIIUX
TOAHHHIX; TUITOBEIE 3amaun 06pab0TKY OOMBINNX JaHHBIX

YMmertn:

OcymecTBIaTh COOP U XpaHeHue OOBIIUX JaHHBIX; TPUMEHSITh OCHOBHBIE KOHIIEIIIMY BEIYUCTUTEIBHBIX TEXHOIOTHH
OONbIIMX MAaHHHIX; PeIlaTh TUMOBHE 3amayu 00paGoTKuM GONBINTHX MAaHHBIX C IPUMEHEHHeM COBPEMEHHOTO
WHCTPYMEHTapHs

Biaapgers:
HaBrikamu paboTH co cTekKoM TexHonoruii Hadoop; HaBeIKaMu PabOTH C KOHKPETHEIMU MHCTDYMEHTaMH CTeKa
TexHonorui Hadoop; HaBhIKaMu pelIeHus TUIIOBHIX 3a/a4

IInaHupyeMble pe3yIbTaThbl OCBOCHHUsI 00pa30BaTeIbHOM MPOrPaMMBbI:

e TIK-3 - Cmoco6eH pyKOBOAUThL Pa3paboTKOM TEXHUYECKUX CrenudUKaIii U MPOeKTUPOBAHUEM ITPOTPaMMHOTO
obecreueHus

[1K-3.2 - OpueHTHUDYeETCS B BO3MOKHOCTSIX CYIIECTBYIOLIEN IPOTPAaMMHO-TEXHUYECKOY apXUTEKTYPE

T1K-3.3 - [TpuMeHsIeT METOIOJIOTHH U CPENCTBa IPOEKTHPOBAHUS IPOTPAMMHOT0 00eCIeYeHHs

[1K-3.4 - [IpuMeHsIeT METONbL ¥ CPELCTBA IPOEKTHPOBAHUS 0a3 HaHHEIX

[TK-3.1 - [IpuMeHs€eT MeTOHObl U CPelCTBA pa3paboTKU TeXHUYECKUX ClienubUKaluil IporpaMMHOTO

obecreueHns

[¢]

O O O

O0BeMm JUCHHUIIITUHBI B 3a49Y€THBIX €IJHUHHIIAX C YKda3aHHEM KOJIH4YeCTBad 4YaCOB, BbII€JIEHHBIX
Ha KOHTAKTHYI0 Pa®oTy 00yYaIOMIMUXCsI C MpemogaBaTejieM H Ha CAaMOCTOSTEILHYIO paboTy
00y4aronIuxcs

Oburas TPYIOEMKOCTh OUCLUILIMHEL COCTABIsIeT 9 3aueTHEIe eguHULE, 324 Jaca.

Ne Ha3BaHHe pa3[eioB JTHCHUIIIHHBI CamocrosiTeibHasi padora JlabopaTopHas
padora
Cemectp 2 60 12
1 Crek texHonoruii Hadoop u MeTons! xpanenus 6onbmux 34 6
TaHHBIX-2
2 Crek TexHonoruit Hadoop u MeTome! XpaHeHus O0bInX 26 6
TaHHBIX-1
Cemectp 3 158 22

®petimBopk Apache Spark u uHOU MHCTPyMeHTapui

158 22
00paboTKK JAaHHBIX

TeMaTHuYeCcKoe IIJlaHUPOBaHHUE Kypca
Crek Texnosoru#t Hadoop u MeTomb! XpaHeHUs OOJbIINX TaHHBIX-2
Cewmecrtp 2
O0pabdoTKa TaHHBIX
CamocmosimenvHas paboma. 2(0) 4. ITpurnums paboTe ¢ Apache Hive
CamocmosimeavHas paboma. 2(0) 4. ITpurnume paboTet ¢ Apache Pig
CamocmosimenvHas paboma. 2(0) u. HQL (Hive query language)
CamocmosimenvHas paboma. 2(0) 4. A3sik Pig Latin. CtpykTyps! ganusx Tuple u Bag. Ba3zosrie ¢pyukmuu Pig Latin
JlabopamopHas paboma. 2 4. SI3HK 3ampocoB Hive query language
CamocmosimeavHas paboma. 4(0) 4. Pig Latin
CamocmosimenvHas paboma. 2(0) u. Hactpoiika 1 3amyck Hadoop u Pig
CamocmosimenvHas paboma. 6(0) 4. Tunbl mauHHX B Pig Latin
WHble TEeXHOTIOTHA



CamocmosimevHaa pa6oma

. 2(0) 9. Vowpal Wabbit

JlabopamopHas paboma. 2(0) 4. Vowpal Wabbit

CamocmosimenvHas paboma
CamocmosimenvHas paboma
JlabopamopHas paboma. 2 4
CamocmosimenvHas paboma

. 8 4. Vowpal Wabbit

. 2(0) u. ®petimBopk Caffe u koruenius deep learning
. Pa6ora c Caffe

. 2(0) 4. PaboTa c Caffe

Crexk Texnomoruii Hadoop u MeToms! xpaHeHus OOIBIINX TaHHBIX-1
Cewmecrtp 2

COop ¥ XpaHeHHe TaHHBIX

CamocmosimenvHas paboma
CamocmosimenvHas paboma
CamocmosimenvHas paboma
CamocmosimenvHas paboma
CamocmosimenvHas paboma
CamocmosimenvHas paboma
JlabopamopHas paboma. 2(0
CamocmosimenvHas paboma
CamocmosimenvHas paboma
CamocmosimenvHas paboma
CamocmosimenvHas paboma
JlabopamopHas paboma. 2 4
JlabopamopHas paboma. 2(0

. 2(0) 4. mogenb BeIUMCIeHU Map-Reduce

. 2(0) u. ®anmosas cucrema HDFS

. 2(0) 4. TTocpemuuk YARN u nnanuposumk Oozie
. 4 4. [InarupoBmyk Oozie

. 2(0) 4. NoSQL 6a3nI maHHBIX

. 2(0) 4. NoSQL 6a3a mauuwix Cassandra

) 4. UMIopT gaHHBIX

. 2(0) 9. UmmopT ¢ momomipio Apache Sqoop
. 2(0) u. UmmopT ¢ momoibio Apache Flume
. 4(0) 4. Umnoprt ganaex B HDFS

. 4(0) 4. NoSQL 6a3a gauusix HBase

. Peanuzanus Map-Reduce B Hadoop

) 4. ®aitnopas cucteMa HDFS

®petimBopk Apache Spark v WHOM MHCTPYMeHTapui 06pab0TKU MaHHBIX
Cewmectp 3

Apache Spark

CamocmosimenvHas paboma.
CamocmosimenvHas paboma.
JlabopamopHas paboma. 6 4.
CamocmosimenvHas paboma.
CamocmosimevHas paboma.
CamocmosimenvHas paboma.
CamocmosimenvHas paboma.
CamocmosimevHas paboma.
CamocmosimenvHas paboma.

JlabopamopHas paboma. 4(0
JlabopamopHas paboma. 6 4
JlabopamopHas paboma. 6 4
CamocmosimenvHas paboma

2(0) u. Momens Beruucienui Resilient Distributed Dataset (RDD)
16 4. Spark SQL

SparkSQL u Hive

2(0) u. Spark MLIib

2(0) g. Spark GraphX

2(0) u. Spark Streaming

8 4. Omeparnuu Hag RDD

8 4. Hive mnsa DataFrame

16 4. ITnatdopma Kaggle

) 4. Cloudera’s Distribution including Apache Hadoop (CDH) u momo6HbIe
. A6ctpaxkius DataFrame

. Pa6oTa ¢ Spark MLlIib

. 16 4. OcuoBHEIE Bo3MoxkHOCTH Spark MLIlib

CamocmosamenvHas paboma. 8 4. Heobxogumbie cBegenust u3 Scala. OCHOBHBIE CTPYKTYPH fJaHHBIX: CIUCKH,

Hab6oper, Koprexk, KapTh

CamocmosimenvHas paboma. 16 4. HeobxomuMbie cBemenus u3 Scala. ®yHKIMOHaNbHEIe KoMOMHATOPH:, map,
foreach, filter, zip, partition, find, drop u dropWhile, foldRight u foldLeft, flatten, flatMap, O6o01eHHbIE
GbyHKUMOHANBHEIE KOMOMHATOPHI

CamocmosimeavHas paboma
CamocmosmevHasa paboma
CamocmosimeavHas paboma
CamocmosimevHas paboma
CamocmosimeavHasa paboma
CamocmosimeavHas paboma

. 2(0) 4. ITnatdopma Kaggle

. 16 4. Pabota ¢ Spark GraphX

. 16 4. Pabora c Spark Streaming
. 4(0) 9. Spark MLlib

. 14 4. Hadoop Cloudera

. 10 4. Pemenue 3anau Kaggle

bPC

Cemectp KOHTpONBHEIE TOUKHU Bammer

2 TekyImu# KOHTPOIIB B paspene «CTek Texunonorui Hadoop u MeTOmEl XpaHeHust

OOJIBIITNX TAHHEIX-2»
Pa3paboTka mpoekTa 30
CocraBreHue CTPYKTYPHO-TIOTUYECKOU CXEMEI 10

2 TeKyImHui KOHTPOJIB B pa3sfene «CTek Texnonorui Hadoop u MeTOOE XpaHeHus:
OOJIBIIUX MAHHBIX-1»

Pa3paboTka mpoekTa 30

CocraBreHre CTPYKTYPHO-JIOTUUECKOM CXEMBI 10
2 3auger

Pa3paboTka mpoekTa 20



Cemectp KOHTpOIBHEIE TOUKHU Bammer

Hroro 3a cemectp 2: 100

3 Tekymui KOHTPOJIB B pasfeiie «dpeiiMBopk Apache Spark u uHO#I
HHCTPYMeHTapui 00paboTKY TaHHBIX»
Pa3paboTka mpoekTa 40
CocraBreHre CTPYKTYPHO-IOTUUECKOU CXEMEI 20
3 J9K3aMeH
Pa3paboTka mpoekTa 40

Hroro 3a cemectp 3: 100
]

YuebHO-MeTOTHYECKOE U HHd)OpMaIIPIOHH()e obdecneuyeHue yqeﬁnoro mpoimecca

O0pa3oBaTeIbHbIE TEXHOJIOTHH (B TOM YHC/Ie Ha 3aHATHAX, IPOBOTHMbLIX B HHTEPAaKTHBHEIX ¢opmax).

[Tpu u3y4eHUU OAHHOTO Kypca IPUMEHSIOTCS KaK TPaoULKUOHHEIE (JIEKLIUH, IPAKTUYECKNe 3aHATHUS, 9K3aMeH), Tak U
WHHOBalIlMOHHEIE 00pa3oBaTeIbHEIE TEXHOJIOTHH, KOTOPEle peanu3ylTcs B yueOHOM Ipollecce B aKTUBHEIX U
VHTEePaKTUBHABIX OopMax IPOBeeHUs 3aHATUN, U3 KOTOPHIX MOXKHO BHIIEIUTDH CIIENYIOIILe:

1) nekuusg-guckyccus npu paccMorpernuu TeM "NoSQL 6a3sl gaunHbX", "IInaTtdopma Kaggle".

2) MeTOx IPYIIIOBOTO PEIleHus 3aay npu usydeHuu teM "Paborta c Caffe","Pabora ¢ Spark MLIib".

3) nepekpecTHas caMOIIpoBepKa npu usydenuu teM "Hacrtpoiika u 3anyck Hadoop u Pig","Hadoop Cloudera".

Y4eOHO-METOOUYECKNE MATepPUAJEl, B TOM YHCJIe METOOWYECKHE YKa3aHUS O 00ydalolUXCS 110 OCBOEHHUIO
OUCLUIIINHE

K coBpeMeHHOMY CIIELIMATIUCTY O0IIECTBO IPENbABISET HOCTAaTOUHO IMUPOKUM IepedeHb TpeGoBaHUM, Cpefy KOTOPHIX
HEMAJIOBAXXHOe 3HAYEHNe UMEET Hajuyye Y BHIYCKHUKOB OIPeNeIeHHEX CIIOCOOHOCTeH U YMEHUS CaMOCTOSTENIbHO
noOHBaTh 3HAHUS M3 PA3NIUYHBIX MCTOYHMKOB, CUCTEMAaTH3UPOBATh MOJIyYeHHYI0 MHGOpPMALNIO, JaBaTh OLEHKY
KOHKpeTHOH curyauuu. ®opMupoBaHUe TaKOr'0 yMeHUs IPOUCXONUT B TedeHUE BCEro Iepuopa obOydeHUs depes
y4acTre CTYLEHTOB B 1aO0PATOPHEIX, IPAKTUUECKUX 3aHSATHUIX, BEIIOTHEHNE 3a0aHUY ¥ TECTOB, HAIMCAHUE KYPCOBEIX U
BBITYCKHEIX KBaNU(GUKAIUOHHEIX paboT. IIpu 9TOM caMocTosiTeNnbHas paboTa CTYLEHTOB UI'DAeT PEelLIalouylo Poib B
Xo0fie Bcero yueOHOTO IIpolecca.

IlepeyeHbr y4eOHO-METOOMUYECKOro 00ECHedYeHHUs [JIsi CAaMOCTOSATE/IbHOM PAaGOTHI 00yYAIOIUXCS MO
OIUCOUIUINHE

Ilo maHHON pucnunnuHe pa3paboTaHo yueOHO-MeToAuUecKoe oOecIedeHHe [N CaMOCTOSTENBHOU pPaboTH
00y4aloIuXCs ¥ Pa3MelleHo B 3NMeKTPOHHON HH(DOPMAIMOHHO-00pa30BaTeIbHOM Cpele YHUBEPCHUTETa (IMYHOM
KabuHeTe CTyIEHTa).

e CPC mar 010401 Maremartura 2015 Texnonoruu c6opa u 06paboTku Gonbmux gaHHEX 05151M.doc
Pexum gocTymoa:

https://my.bsu.ru/content/file/3/36/363/103424 srs mag 010401 matematika 2015 tehnologii-shora-i-obrabotki
-bolshih-dannih 05151m.doc

YuebHO-MeTOIHYECKHE MaTepHasibl, B TOM YHC/Ie METOTUYEeCKHEe YKa3aHUus 151 00yJalOUIUXCsI II0 OCBOEHUIO
IUCHUTUTHHBL

— Ha neKIMOHHHX 3aHATUAX CTYLEHT CyllaeT HOKJaf IpelofaBaTes, COCTaBNsieT KOHCIEKT JeKIuu. Bo Bpems
JIEKIIUH CTYLEeHTy PEKOMEHOYeTCs [eflaTh OTMETKH Ha MOJISX TeTPaay, Kacaloliecs TOr0 TeOPeTUYeCKOr0 MaTeprara,
KOTOPBIY BEI3BAJI 3aTPYAHEHUS B MOHUMaHUU. [locye NeKUuy TPYSHOCTU HeoOXOOUMO YCTPAHUTh IyTeM KOHCYJIbTalllN
y TIpemnomaBaTes UM CAMOCTOSITeTbHOM paboTH ¢ PEKOMEHIOBaHHOM yueOHOH TUTEePaTYPOH.

— Ha na6opaTopHbIX 3aHATUSAX CTYOEHTY IpeaiaraeTcs P 3afaHuil 0 TeMe, IIPOCIyIIaHHOM Ha nekuuy. [To 3agaHuio
Heo0X0OUMO PelIUTh I0CTaBIeHHYIO 3a/iady, I0JIb3YSCh IIePCOHAIbHLIM KOMILIOTEPOM U HEOOXOOUMEIM IIPOTPAMMHEIM
obecneueHneM. KOHTPONb 3HAHUN, YMEHUU ¥ HABEIKOB CTYOEHTOB OCYUIECTBISETCS HYyTEM IPOBEOEHUS Ha
71ab0paTOPHBIX 3aHATUAX KOMIIBIOTEPHEIX TECTOB, CAAa4YM IPOeKTOB. CTYHEHTY, BHIIOMHUBIIEMY TO UJI MHOe 3afaHue Ha
HU3KOe KOJIX4YeCTBO 0aJlioB, II0 COTJIaCOBAHUIO C IIpenofaBaTesieM, HeoOX0OUMO BEHIIOIHUTL PaboTy Hap omubKaMy AJis
YIIy4IIeHus Pe3yNIbTaToB.

— IlpenycMoTpeHa caMocTosiTeNbHas paboTa CTYLEHTOB, B paMKaX KOTOPOY CTYHEeHTOM MOJIXKHE! BHITONHATLCS paboTa
HaJ IpoeKTaMHU, aHanu3 TpeboBaHUM, OMMUOOK, IepCIeKTUB U T.II.. TeopeTuuecKuil MaTepHal CTyIeHTOM [OJIXKeH OBITh
mpopaboTaH C MCIOIH30BAaHNEM KOHCIIEKTOB JIEKIUY (eCNu B MaHe MPEeJyCMOTPEHE JIeKIWK) UM PEKOMEeHIyeMOH
yueOHOM TUTepaTyph.

CoBeTHI TI0 TJTAHWPOBAHHUIO ¥ OPTaHU3aIlMK BPpeMeHH, He00XOOUMOTO IS U3YUEeHUS JUCIUIITHEL,

PekomeHpyeTCs cregyomuM o6pa3oM OPraHu30BaTh BpeMsi, He0OX0OUMOe IJIT U3YUEHUS OJUCLUATIINHEL:

B mewb mocie NeKIMOHHOTO 3aHATUSA B Te4eHUE 1 aCTPOHOMHUYECKOT0 Yaca U3YUHUTh JIEKIUIO, BEISIBUTH MOMEHTHI, TTIE
MMEIOTCSI BOMPOCH W HEHOCTAaTOYHOE TMOHMMAaHue. [10 3TUM BOMPOCAM M3YYUTh PEKOMEHIOBAHHYIO THUTEPATYPY,
YCTPAaHUTh HEIIOHMMaHUe. B [eHb mepen IPoBefeHUEeM IPAaKTUYEeCKOro 3aHATUS B TeueHHe 30 MUHYT IOBTOPUTH
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TIPOUIeHHBIN MaTepuaJl, IPENIIeCTBYOMUY TeMe 3aHITUS.

[Ipu u3ydeHUM OUCUUIIIMHEL OUeHb IIOJIe3HO CaMOCTOSTENbHO M3ydaTh MaTepuas, KOTOPHH ellle He IPOYUTAH Ha
JIEKIIUY, He IPUMEHSJICS Ha 1abopaTOpHOM MJIM IPAaKTUYeCKOM 3aHATUU. Torga IpefcTosilee 3aHITHe OyneT ropasno
TIOHSITHEE.

PexkoMeHpamuu o pabote ¢ murepatypoi. TeopeTuyecKuit MaTepuan Kypca CTaHOBUTCS 0ojiee IOHSTHEIM, KOTHA
OOIOJIHUTENBHO K IPOCIYIINBAHUIO JIEKIUY, U3Y4YeHUI0 KOHCIIEKTOB, U3y4aloTCsl U KHUTH 110 U3y4YaeMOU AUCLHUIIINHE.
JluTepatTypy 10 QUCLUIIINHE DeKOMEHOyeTCs u3ydaTh B 6ubnuorexe. [1071€3H0 UCIONIb30BaTh HECKONIBKO yUeOHUKOB 110
oucHuIIiHe. PeKOMEHyeTCs, KpOMe «3ay4HMBaHUsA» MaTepuana, JOOUTHCSI COCTOSTHUS IIOHUMAaHUS N3y9aeMON TEeME
puciuniInHel. C 3TOH 1e/Ibl0 PeKOMEHAYETCS [TOCIe U3yUeHUsI 0YePeIHOT0 naparpada BHIIOIHUTL HECKOJIBKO IPOCTHIX
yIpaXHEeHWY Ha JaHHYIO TeMy.

COBETHI 110 TIOATOTOBKE K 9K3aMeHY:

1) O3HAKOMHUTECS C MPOLEAYPOH IIPOBEEeHUS 9K3aMeHa, 03HAKOMHUTHLCS CO CIIMCKOM BOIPOCOB IJIsT MOATOTOBKU K
9K3aMeHy. [IOBTOPUTL BeCh MaTepual IPOUNEHHEIX JIeKIUH (eC/u B IIaHe OBUIH JEeKIWU), TPOPaboTaTh KOHCIEKTH,
PEKOMEHIOBaHHYIO0 yueOHYI0 muTepaTypy. COCTaBUTh KOHCIIEKTE OTBETOB Ha 9K3aMeHALMOHHbBIE BOITPOCHL.

2) Co6paTh UTOTOBLIE BHIIOJIHEHHbIE JTAOOPATOPHEIE U IIPOEKTH (€CITU B IJIaHEe OBLIN 1a60pPaTOPHBIE U IPOEKTHL), ECITH
[IPOU3BEeHO UX YIydlleHHMe COTJIaCHO 3aMedYaHWsIM IpenojaBaTelis. B paMKax 3K3aMeHa/3aueTa BO3MOXKEH
IIEPecMOTp IpenofjaBaTesneM 6ajuioB (II0 YCMOTPEHUIONPEIIONaBaTeNsl, C yieToM o0mmel paboThl CTyoeHTa BO BpeMs
Kypca), BEICTaBJIEHHLIX PAHEe 3a BHIIOJHEHHEIE 3aaHus, IPY YCIOBUY MOTyYeHUS YIIy4IIeHUS PE3YIbTaTOB

O1reHOYHbIE CpeICTBa

[To maHHOU mUCIUINWHE pa3paboTaHbl OLEHOYHHIE CPENCTBA, KPUTEPUM UX OLIEHWBAHMS, a TAKXKE METOOUYECKHUe
MaTepHuabl, ONPeessiolIie MPolenypbl OIleHUBAHUS 3HAHUM, YMEHUM, HABHIKOB ¥ (MJIM) OMBITA [ESITEIbHOCTH,
XapaKTepU3yIOUUX 3Talbl GOPMUPOBaHUS KOMIIETEHIIUI.

e CPC mar 010401 MatemaTuka 2015 Texnonoruu c6opa 1 06paboTku Gombiux gaHHbX 05151M.doc
e ®OC mar 010401 MaremaTtuka 2015 TexHomoruu c6opa u 06paboTku Gonbmux gaHHEx 05151M.docx

CnucCoK 1uTepaTyphl
[TepeyeHb OCHOBHOM U [OIOJHUTEILHON INTEPATYPhl, He0OXOXUMOH 11T 0CBOEHUS NUCIUIIINHEL.

OcHoOBHas

1. OCHOBBHI UCIIOJIb3OBAHUA W ITPOEKTHUPOBAHWA BA3 JAHHBIX: Vuebuuk/Unomeykus B.M.. —M.:
UspaTenscTtso HOpair, 2016. —213 c.
Pexum poctyma: http://www.biblio-online.ru/book/1C650A7F-DC7D-4834-998E-42D06FC8EF33

2. BBEOEHUWE B AHAJIN3 NAHHBIX: Yye6uuK u mpaktukym/Mupkus B.I'.. —M.: U3paTenscTBo FOpaiit, 2016.
—174 c.
Pexum poctyma: http://www.biblio-online.ru/book/E486A3B0-1AE9-4179-8D48-FA24B626C7C9

3. AHAJIM3 TAHHBIX: Yyebuuk/Mxutapss B.C. - OtB. pen.. —M.: U3parenscTBo FOpaiit, 2016. —490 c.
Pexum poctymna: http://www.biblio-online.ru/book/AF1D197F-1759-422E-9593-8B43E2D1093B

IomomHUTENIbHAST

1. [lpuMeHeHUe MCKYCCTBEHHEIX HEMDPOHHHEIX CETEW M CHCTEMHl OCTAaTOYHBIX KJIacCOB B Kpuntorpaduu/[H.U.
Yepssakos u Op.]. —Mocksa: dusmarnur, 2012. —279 c.
Pexwum moctyna: http://e.lanbook.com/books/element.php?pll cid=25&pll id=5300

2. MamunHOoe 00yyeHue. Hayka ¥ HCKYCCTBO IIOCTPOEHUS alrOPUTMOB, KOTOpPhIe U3BJI€KAIOT 3HAHUS U3 JAaHHHIX:
Hay4HoO-nonynsipHas nurtepatypa/ll. ®nax ; nep. ¢ aurn. A. A. Cnuakus. —Mocksa: [IMK Ilpecc, 2015. —400 c.
Pexwum moctyna: http://e.lanbook.com/books/element.php?pll id=69955

3. Scala mns HetepnenuBbix/K. Xoctmans. —Mocksa: [IMK Ilpecc, 2013. —408 c.
Pexuwm poctymna: http://e.lanbook.com/books/element.php?pll id=66473

4. Python u aHanu3 maHHBIX: HAYYHO-IIONyNsIpHAS nuTepaTtypa/Y. Makkuunu ; [mep. ¢ auri. A. A. CIMHKUH].
—Mocksa: IMK IIpecc, 2015. —482 c.
Pexuwm poctyna: http://e.lanbook.com/books/element.php?pll id=73074

5. Python Ha npakTtuke/Cammepdung M.. —Mocksa: [IMK IIpecc, 2014
Pexum poctyna: http://e.lanbook.com/books/element.php?pll id=66480

HepequL pecypcoB HHq)OpMaHHOHHO-KOMMyHHKaHI/IOHHOfI CeTH «I/IHTepHeT», HeOﬁXOI[PIMBIX oJisi OCBO€HHUSA
OTUCITHUIIIHHBI

https://www.ibm.com/developerworks/ru/library/os-log-process-hadoop/

https://www.kaggle.com/c/digit-recognizer

Ilepeyens HHPOPMANUOHHBIX TEXHOJIOTHH, HMCIIO/Ib3yeMbIX IPH OCYIIECTBIIEHHH 00pa30BaTe/IbHOIO
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nmpomecca mo THCHHIUIMHE, BK/IH4Yasi mMepedeHb NPOrpaMMHOro odecmedyeHHss H HHGPOPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM (IIpH HEO0OXOTHUMOCTH)
http://hadoop.apache.org/

OnHcaHMe MaTepHA/IbHO-TEXHHYECKOH 0a3bl, HEOOXOTHMMOM MJIsi OCYIIECTBIIEHHsSI 00Opa30BaTejIbHOI0
mpomnecca mo AUCHHUIUIHHE

YyeOHast ayguToOpUs OIS MPOBeNeHus NeKIMOHHBIX 3aHsaTtui (1205, 1209, 1208, 1211); YuebHas ayguTopus s
npoBefeHUus 3aHATUN JabopaTopHOTo TUMma C¢ mocTynoM B MHTepHetT (1313, 1312, 1316); IloMeumenue nns
CaMOCTOSITENbHOM paboTsl ¢ gocTynoM B UuTepHeT (1312, 1313, 1316);

YyeOHast ayguTopus A MPOBEOEHUS WHAWBUAYATbHEIX ¥ TPYNMNOBEIX KoHCymbTamui (1313, 1312, 1316); Yuebuas
ay[oUTOPHUS [OJIs IPOBENEHUS TeKyllel M mpoMexkyTouHol arrtectanuu (1312, 1316, 1313); TpebyeMulil epedeHb
nporpamMmMHOro ofecnevenusi: OC Windows/Ubuntu; MaTerpupoBauHtas cpena pa3pabotku Code::Blocks 13.12 u Bhime.

ABTop: [Ip10MKOB AHaTONMUN CepreeBuy

Pabouas mporpamma o6cyaeHa Ha 3aceflaHuM Kadenpsl OT «__ »
20_r. ITpotokom Ne .




