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1. KOMHCTCHHHI/I U HMHAUKATOPbBI HMX JOCTHKCHHUHA, IMPOoBEpPsAE€MbIC¢ JaHHBIMHA
OICHOYHBIMHA MaTepHaJIaMH

Llenbro OCBOCHHMS AUCIMIUIMHBI SIBISICTCS POPMUPOBAHUE CIEAYIOIINX KOMITCTESHITHIA:

OIIK-2 Cniocoben pazpabaTsiBaTh OpUTHHAIBHBIC aJITOPUTMBI U IPOTPAMMHBIE CPE/ICTBA,
B TOM YHCJIE C MCIIOJIb30BAHUEM COBPEMEHHBIX MHTEIUICKTYaIbHBIX TEXHOJOTHH, Ul PELICHUS
npodecCHOHaIbHBIX 3aj1ay;.

Pe3ynpraramMu OCBOEHUSI AUCIHUILUIMHBI SBISIOTCS CIASAYIOIIME WHIUKATOPHI TOCTHKEHUS
KOMIIETECHIINH:

NOIIK 2.1 Bnageer MmeToiaMu aJIrOpUTMHU3ALUU U IPOTpaMMHUPOBAHUS

HMOIIK 2.2 3HaeT COBpEMEHHBIE TMOJIXOJbI, METOJBl M TEXHOJOTHUH B OO0JACTH
MHTEJUICKTYaJIbHOTO aHAJIN3a JJAHHBIX

HOIIK 2.3 Hcnonb3yeT METOJIbl COBPEMEHHBIX HMHTEJUICKTYaJIbHBIX TEXHOJIOTUWA JIs
perieHus mpohecCUOHATBHBIX 3a71a4

2. OueHOYHbIE MATEPUATBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

Texkymmii KOHTPOJb NMPOBOAUTCS B TEUYEHHUE CEMECTpa C IENbI0 ONPENIEICHUs] YPOBHS
YCBOGHHUSI OOydYarOIMMHCS 3HAHWH, (OPMHUPOBAHHMS YMEHHH W HAaBBIKOB, CBOCBPEMEHHOTO
BBISIBJICHHSI TIPENOJaBaTelIeM HEIOCTAaTKOB B TIOATOTOBKE OOYYAIOMIMXCS M HPUHATHS
HEOOXOIMMBIX Mep 1O €€ KOPPEKTHPOBKE, a TAaKKe JJIsl COBEPIICHCTBOBAHUS METOIUKHU
o0y4yeHHst, opraHu3au y4yeOHoi paboThl, U GuKcHpyeTcss B (hopMe KOHTPOJIBHOW TOYKU HE
MEHee OJTHOTO pa3a B CEMEeCTp.

Texkymuii  KOHTpOJb BKJIIOYAaeT B ce0sA: TECTOBbIE 3aJaHUs, IOCEHIAEMOCTh,
CaMOCTOSTENBFHYIO paloTy.

I[J'ISI MPOBCACHUA TCKYIICTO KOHTPOJIA NUCTIOJIb3YCTCA:
TwuroBkle 3alaHuA OJId TPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBAEMOCTH 110 AUCHUIIIIMHE (TCCTBI n
BBITIOJTHCHHUEC TPAKTUYICCKUX 3a,I[aHPII>i).

3.1. Tect Nel

2008 |
1) BnepBbie TepMHH «O0JbIINE TAaHHBIE) ITOSBUIICA B IIPECCE B rofy, Korja peaakTop
) xypHana Nature Knuddopa JIuHY BeITyCTUI CTAaThIO HA TEMY pa3BUTHs OyIyIIEro HaykKH C
MOMOIIBIO TEXHOJIOTHH PabOThI ¢ OOJBIINM KOJIMYECTBOM JAHHBIX.

2) OcHoBHbIE UCTOYHUKHU MHPopManuu ais Big Data. Beibepure oiuH 1M HECKOJIBKO OTBETOB:
a.MHTEpHET-KOMMEpLUS

b.TereKoOMMyHUKaLUU
c.(punancoBas cdepa
d. puteiin

3) CTpyKTypHpOBaHHbBIE U HECTPYKTYPUPOBAHHBIC TAHHBIE OTPOMHBIX OOBEMOB U
3HAUUTEIHHOTO MHOT000pa3usi 3TO...
4) Cootrecure BaxkHelnMe HarpasieHus Big Data u nx onpenenenuns

Variet Ortser 1

y | BO3MOXHOCTb OAHOB PEMEHHO 06pa6aTblBaTb pas3nn4Hble TUnbl JaHHbIX.

Veloci Ortser 2
ty | CKOPOCTb NpupocTa un HeOGXO,EI,IAMOCTVI 6bICTpOI7I 06pa60TKVI OaHHbIX OnA nonyYeHuna pe3ynbTaTtoB.




Volum Ortser 3

e | BenMuMHa gmanyeckoro oobéma -

5) CooTtHecuTe MCTOAHMKH aHAJIn3a OOMIBIINX JaHHBIX U UX OIIPEACTICHUSA

Genetic algorithms
Otser 1

B »TOll MeToAMKe BO3MOXKHBIC PEIICHHS TPEACTABISIOT B BHIE «XPOMOCOMY», KOTOpBIC
MOTYT KOMOMHUPOBATLCSA U MyTUPOBaTh. Kak U B mpoiiecce eCTeCTBEHHOMN 3BOJIOIUHU, BBDKUBACT
HanOoJiee MPUCIOCO0IEHHAs 0CO0b.

Machine learning
OrtBer 2

HanpaBneHHe, KOTOPOC IIpECICAYCT LEJIb CO3JaHUs aJITOPUTMOB CaMOO6y‘leHI/I$I Ha OCHOBC
aHajin3a SMIIMPUYCCKUX OAHHBIX

Visualization
OtBetr 3

Mertonbl rpaduueckoro mpeacTaBiIeHUs Pe3ysIbTaTOB aHaiu3a OOJbIIUX JaHHBIX B BUJE
JyarpamMm WM aHUMUPOBaHHBIX U300pakeHui

Crowdsourcing
OrtBeT 4

Metoauka 060pa JaHHBIX U3 OOJIBIIIOr0 KOJIUYECTBA HCTOUHHKOB.

Data mining
OtBer 5

HaGop MeToauk, KOTOpBIN MO3BOJISIET OIpeNeiauTh Haubosee BOCIPUUMYUBBIE IS
MPOJBUTAEMOT0 TPOAYKTa WM YCIYT'M KAaTerOpUU TOTpeOUTeNell, BBIIBUTH OCOOCHHOCTH
Han0oJiee yCTICIIHBIX pa0OTHUKOB, MTPEICKA3aTh MOBEICHYECKYIO0 MOJIENh TTOTPEOUTENCH

6) TexHomorus BeISBICHUS CKPBITBIX B3aHMOCBSI3ei BHYTpU OoupIMx 0a3 JaHHBIX 9TO...

Tect No2

1) Mopnens pacnpefel€HHBIX BBIYHUCICHHM, MpecTaBlieHHas kommanuei Google,
UCIIOJB3YETCSI KOMIIAHMEHM B  KOMIIBIOTEPHBIX KJACTEpax [Uisl  MapajuleIbHBIX



BBIYHMCIICHUA HaJ OYEHb OOJBIIUMH, JaKe HECKOIbKO MeTadailT, HabopamMu JaHHBIX
3TO...

2) Coornecwure maru MapReduce u ux aeiictue

Reduce

Otser 1

[TpoucxoauT cBEPTKA MPEIBAPUTEIHLHO 00paOOTaHHBIX JTAHHBIX.
Shuffle

Otger 2

B sT0if craguu BeIBOJ GYHKIIMM map «pa3z0upaeTcs MO0 KOp3UHaAM» — KaxkJas KOp3uHa
COOTBETCTBYET OJHOMY KJIIOUY BBIBOJA CTAIUX mMap.

Map
OtBetr 3

HpOI/ICXOI[I/IT peaBapuTCiIbHadg 06pa60TKa BXOJHBIX JAaHHBIX.

3) Ilpoekr donma Apache Software Foundation, cBoOOIHO pacmpocTpaHsieMblii HabOp
YTHIUT, ONOIHOTeK U (HpeiiMBOPK sl pa3paOOTKU M BBIIOJHEHUS PACIIPEACIEHHBIX
porpaMm, paboTarONIMX Ha KJIAacTepax U3 COTEH M THICSY Y3JIOB 3TO...

CooTHecuTe OCHOBHBIC KOMIIOHEHTHI Hadoop u ux npeaHa3HaueHue
Hadoop YARN
OtBet 1

(bpeiiMBOpK /17151 yIIpaBlIEeHUs] pecypcamMH KjacTepa M MEHeJDKMEHTa 3aJad, B TOM 4Huclie
BKJItoUaeT gpperiMBopk MapReduce.

Hadoop Distributed File System
OtBer 2

pacripenenénHas (aiiiaoBasi cucremMa, MO3BOJISIONIAs XPAaHUTh HH(POPMALIUIO MTPAKTUYECKH
HEOTrPaHUYEHHOTO 00BbEMA.

Hadoop Common
OtBer 3

Oubnuoreku ympaBieHus (QaillloBeIMM cucTeMamu, nojnep:kuBaemMbiMu Hadoop, u
CIIEHapHM CO3JIaHUsI HEOOXOAWMOW HH(PACTPYKTYpbl W YHpPABICHHUS pacHpenenEéHHON
00paboTKOil.



4) ba3a maHHBIX, B KOTOPOW B OTJIMYHE OT OOJBIIMHCTBA TPAJUIIMOHHBIX CHCTEM Oa3
JAHHBIX HE MCIIOJIb3YeTCsl Ta0IMYHAsl cXeMa CTPOK M CTONOIOB. B 3THX 06a3ax JaHHBIX
IMPUMEHSECTCS MOJICIb XPAaHEHHWs, ONTUMHU3UPOBAHHAS 0] KOHKPETHBIC TPeOOBaHHS
THUIIA XpaHI/IMBIX JAHHBIX.

BeiGepure oauH oTBET:

a. Pemsuuonnas 6a3a JaHHBIX

b. HepensunonHnas 0a3a qaHHBIX

C. baza maHHbIX B naMATH

Coornecure Tumbl 6a3 naHabix NoSQL ¢ ux npenHazHaueHuEeM
JIOKyMEHTO-OpUEHTUPOBAHHBIE

Ortser 1

Hpe,I[HaSHa‘-IeHbI AL XpaHCHUS UCPAPXUUYCCKUX CTPYKTYP JaHHBIX.

I'pacdoBbie
Otger 2

[IpennasnaueHs! 11t obecrieueHus y1o0CTBa CO3IaHMs U 3aITyCKa MPIIIOKEHUH ¢ Habopamu
CJIOKHO CBSI3HBIX JIAHHBIX.

CronluoBsie (KOJIOHOYHBIE)
Otser 3

I[aHHBIe XpaHATCA B BHIAC pa3pe>KeHH0171 MaTpulbl, CTPOKH U CTOJ'I6I_[I>I KOTOpOfI
HCIIOJIB3YIOTCA KaK KJIIFOYH.

Xpanmnmuuie «Kintou-3HaueHue»
Otger 4

Tun 6a3 JaHHBIX, B KOTOPOM IJId XPAaHCHUA IJAHHBIX HCIIOJb3YCTCA HpOCTOfI METOA
CKIIIOY-3HAYCHHC).

5) In-memory database - 3To TuUm HepensIMOHHOW Oa3bl NAHHBIX, KOTOpasl OMUPACTCS
onepaTuBHyo j

T'JIaBHBIM 06pa30M Ha ‘ MaMsIThb JUI XpaHCHUS JaHHBIX

1. OneHounsble cpeacTBa [l MPOBEACHUS IPOMEKYTOUHOM aTTecTaluu

Tembl U conepxanue NPAKTHYECKUX PpadoT

IIpakTnyeckas padora Nel Terminal

1. BbiienuTe v onuinuTe OCHOBHBIE TPEUMYIIIECTBA
pa3BépThiBanus kiactepa Hadoop B «obmake». CocTaBbTe KPaTKUI OTYET.



https://moodle.tsu.ru/mod/glossary/showentry.php?eid=66431&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary

2. Ckauaiite 00pa3 BupTyanbroi Mamuusl Cloudera QuickStart
(ckaJarh) mpeoCTaBIEHHBIN CIIOHCOPAMH ISl 00pa30BaTEIbHBIX LIEJICH.

3. YcranoBute u 3amyctute BUpTyanbHyto MamuHy Cloudera QuickStart. CoctaBbre
KpaTKHUi OTYeT.

4, Coznaiite B HDFS pa6ouyro nanky "labl1".

S. [Tpousseaure 3arpy3ky B HDFS Bcex daiino u3 apxusa data_labl.zip B
CO3JIaHHYIO paHee TUPEKTOpHIo. BriBemuTe Ha sKkpaH nepBoie 15 crpouek daiina.
6. W3zyuute kox mkdir.java u3 Binoxenus hdfs mkdir.zip. Mcnons3yst

ckoMmuarpoBanHblii jar-maket hdfs client.jar ¢ momorpro komanaer «hadoop jar hdfs_client.jar
mkdir [Directory Path]» co3naiite pabouyto aqupekroputo labl files. Onumure BeiBoA paboThI
jar-rakeTa npu ero KOpPEeKTHOM U HEKOPPEKTHOM HMCIOJIb30BaHHH, a TAKXKE B CIydasx, KOT/a
JMPEKTOPHUS YIKE CYIIECTBYET.

IIpakTnueckas padora Ne2 MapReduce

1. 3anycrute ckomnuiaupoBanHbiii WordCount.jar naket ucnosin3ys Y ARN.

2. 3amycrute python ckpuntel mapper.py u reducer.py B Buze hadoop-streaming
3aJlauyl JUIsl JaHHBIX IPUJIOKEHHBIX B apXUBE.

3. Onwumute kKakuM 00pa3oM HeoOxoaumo u3MeHuTh Ko WordCount.java, 9To0bI
CKOMITMJIMPOBAHHBINA AKET MOXKHO OBLIO 3aIlyCKaTh C apryMEHTaMU BXOJHAsl U BBIXOJIHAS
JUPEKTOPUS?

4, Onummre KakuM 00pazoM HeoOxoaumo u3MeHuTs koa WordCount.java, 4ToObI

pe3ysbTaT NmoJICYeTa YacTOT OLIMO0YHO MOKa3bIBall yIBOCHHbIE 3HaueHusl. [Ipennoxure 2
BapuaHTa MpaBoK: JuIst 3Tana Map u a1 stana Reduce.

IIpakTnueckas padora Ne3 Pig Latin

1.  IIpousBenutre oOpaboTKy (aiina 2018.txt mnm 2019.txt u3 apxusa, data_lab3.zip ¢
nomouibto ckpunra Pig latin:

IIpousBenure 3arpysKy.

N3Bnexure nepsoie 30 cTpok daiina.

BriBeauTe ux Ha SKpaH.

IIpoussenure rpynnupoBky o npusHaky DATE.

[Tpou3BeauTe aHaIM3 YCPEAHEHUS IO BBICIEHHBIM IPYIIIIAM.

[TpousBenuTe COPTUPOBKY PE3yIbTATOB.

BeiBenute Ha 3kpaH 10 cTpok pe3ynbrara.

2.  Tloropute onepanuu s (aiiinoB u3 apxusa lab3 variant.zip coriacHO BaleMy
BapraHTy. COBMECTHO C YCPETHEHUEM HCTIONb3yWTE TaK)Ke arperupyroume
GYHKIIMM MUHUMYyMa U MaKCUMYyMa.

Noook~wbdPE

IIpakTnueckas padora Ne4 SQL Hive

1. [Tpoussenure oOpaboTKy (aiina 2018.txt, U3 apxuBa NPUIOKEHHOTO K 331aHUIO, C
nomoIikko ckpurnra Pig latin:

- CoznaiiTe HOBYIO 0a3y JaHHBIX

— Cozpaiite cxemy pesiIMOHHON TaOIUIIbI

— [Tpou3BeanTe 3arpy3Ky JaHHBIX

- N3zenexute nepsoie 10 cTpok daiina

- Co3znaiite view ¢ rpynnupoBkoi o npuzHaky DATE u ananuzom ycpenHeHus 1o
BBIJICJIEHHBIM TpYIIIaM

- Crenaiite 3ampoc K view 1 IpOU3BEAUTE COPTUPOBKY pe3yIbTaTOB

— Coxpanute pe3ynabTar B TabiuIe


https://keybase.pub/alexsofter/Big_Data_lit/cloudera-quickstart-vm-5.13.0-0-virtualbox.zip
https://keybase.pub/alexsofter/Big_Data_lit/cloudera-quickstart-vm-5.13.0-0-virtualbox.zip
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary

2. [ToBTOpHUTE ONEpanu At APYTUX (PailioB apXuBa, COrJIaCHO CBOEMY BapUaHTY.
CoBMECTHO € yCpEeTHEHHEM HCIIONIb3YHTE TaKKe arperupyromue GyHKIUd MUHUMYyMa |
MaKCUMyMa.

IpakTnyeckas padora Ne5. UTorosoe 3aganue

B sTOM 3a1aHum BaM HY>XHO TPOJIEMOHCTPUPOBATh YMEHUE HCIIOJIb30BAHMS
KomIoneHT Hadoop:

- HDES

- MapReduce

- Pig

- Hive

1. Bribepure HaOOp TaOIMYHBIX JAHHBIX U COXPAHUTE €T0 (Harmpumep, ¢ TOMOIIBIO
MS Excel) B TekcToBbiit popmar (CSV). DTo MOTyT OBITH TaHHBIC, CBsA3aHHBIC ¢ Bareit
NeSITeIbHOCTBIO, OTKPBITHIE JaHHBIE, MOJICIbHBIC TaHHBIC.

2. [TpousBenuTe uccieq0BaHKE MO MJIAHY:

—  Beibepute Bapuant uadpactpykrypsl Hadoop

—  IIpousBenute 3arpy3Ky JaHHBIX

—  IIpoBemute 00paboTKy maHHbIX cpencrBamu Hadoop

—  IIpennoxute BapuaHThI O 0OOTaIIEHUIO (PaCIIMPEHNI0 HabOpa MPU3HAKOB)

UMEIOIINXCS JaHHBIX.

[Ipunoxkure KpaTKUK OTYET, COEPIKAIINI ONUCAHUE TAHHBIX, TPOOIEMATHKY UX

HaKOIUIEHUs U 00pabOTKH, I1ark UCCiIe0BaHusl (110 TUIaHy BHIIIE), BHIBOJL.

Kpumepuu oyeHueanusa zauema c 0uem<oﬁ:

OrneHka «OTIMYHO» BBICTABIISETCS, IPU YCIOBUU IITyOOKOTO M IPOYHOI'0 3HAHUS MaTepraia
Kypca, MCUYEepIbIBAIOLIETO, MOCIEI0BATEIbHOI0, YETKOTO U JIOTUYECKH BBICTPOCHHOI'O OTBETA.
ITpu oTBeTe Ha BOIIPOC CTYAEHT HE TOJILKO M3JIaraeT MaTepuall, HO yMEET YBA3bIBATb TEOPUIO C
NPaKTUKOM, NPUBOAUTH NMPUMEPHl WILTIOCTpHUpYtolue oTBeT. CTYAEHT CBOOOIHO CIIpaBIIseTCs €
BBIUMCIUTEIbHBIMHA 3aJjauaMi, HE 3aTpPyJHSETCS C OTBETOM IpPU BUAOM3MEHEHUHU 3aJaHUM,
UCIIOJNB3YET B OTBETE MaTepHal W3 Pa3IMYHbIX HCTOYHUKOB JINTEPATYPBI, IPABHIBHO
000CHOBBIBAET CBOM PELICHMS], BJIaZIe€T pa3HOCTOPOHHUMHU HAaBbIKAMU U IPUEMaMU BbITIOJTHEHUS
3aaHuii 0 (POPMUPOBAHUIO MTPO(DECCHOHATBHBIX KOMIIETEHIIHH.

OneHka «XOpOIIO» BBICTABIISIETCSA CTYACHTY, IIPU YCIOBUM TBEPAOrO 3HAHUS Marepuana.
OtBeyast, CTyIEHT TIpaMOTHO M IO CYILIECTBY, H3JlaraeT MaTepual Kypca, HE JoIycKas
CYILIECTBEHHBIX HETOUHOCTEH B OTBETE HAa BOIPOC, IPABHIIBHO IPUMEHSIET TEOPETUUECKHUE 3HAHUS
IpU PELIeHUN NPAaKTUYECKUX 3a/1a, PellaeT TUIOBbIE 3aJauu 0e3 OINO0K, MOXKET 3aTPYAHATHCS
C OTBETOM MU BUJOU3MEHEHUU 3aJIaHUH, UCTIBITHIBAET TPYJHOCTU B MPUBEACHUS MPAKTUUECKUX
IIPUMEPOB.

OneHka «yAO0BJIETBOPUTEIBHO» BBICTABISIETCS CTY/IEHTY, KOI/Ia OH UMEET 3HaHUs TOJIBKO
OCHOBHOT'O MaTrepuaia, UCIOJIb3yeT B OTBETaX HETOYHbIE (OPMYIUPOBKH, MpPU OTBETE €CTh
HapyIICHHUs JIOTHYECKON MOCIEeI0BaTENbHOCTH B HM3JI0XKEHHUS BOINPOCA, CTYACHT HCIHBITHIBAET
CJIIO)KHOCTM NIPH BBIIIOJIHEHUU NPAKTHUUECKUX 3aJaHMM, 3aTpyIHSETCS CBA3aTb TEOPHUIO C
MPAKTUYECKUMHU MTPUMEpPaMHU.

OrneHka «HEyJIOBIIETBOPUTEIHHO» BBICTABISIETCS CTYAEHTY, KOTOPBHIA HE 3HAET OOJbIIeH
YacTH MPOrPaMMHOT0 MaTepuaa, HEyBEpEHHO OTBEUaeT Ha BOIIPOC, TOMYCKAET IpyOble OMNUOKH,
HE MOXET PEIINTh TUIIOBBIE 3aJauu.

Nudopmanus o paspadoTunkax

Iloryna Aumnexkceit AmnapeeBuy, IOLEHT Kadeapbl HH(OPMALMOHHOIO OOECHeYeHUs
MHHOBAIlMOHHOW  JEATENbHOCTH  (aKyJbTeTa HHHOBALMOHHBIX TEXHOJIOTUH, KaHIUAAT
TEXHUYECKUX HAYK.
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