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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-6 CriocobeH ucroap30BaTh COBPEMEHHBIC WH()OPMAIITMOHHBIE TEXHOJIOTHU M MPOTPAaMMHEBIE CPEJICTBA
[IpU pelIeHnr npodecCroHaIbHBIX 3a1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- MHPOPMALMOHHO-aHAIUTHYECKUNA

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIbHOCTH B
chepe: 08 dDunHanchl W HKOHOMHKA (B cdepax: MpaBOOXPAHUTEIBLHON JEATEIHLHOCTH; OOOpPOHBI U
0€30MacHOCTH TOCyHapcTBa; OOECIEYeHUsT HSKOHOMHUYECKON O€30MacHOCTH pPETrHoHa; O00eCTeueHUs
SKOHOMUYECKOH 0€30MaCHOCTH  XO3SMCTBYIOIIHUX CyOBEKTOB; obecrieueHus 0€30macHOCTH
(MHAHCOBO-KPEIUTHOM CHUCTEMBbI; MPOBEACHUS CyAeOHOM HSKOHOMHYECKOH SKCIepTusbl; (UHAHCOBOTO
MOHHUTOPUHIA; TMPOTHBOACUCTBUS JIETalU3allid JOXOJOB, IIOJIYYEHHBIX MPECTYNHBIM MyTeM, U
(hMHAHCHPOBAHHUIO TEPPOPU3MA)

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPyAOBBIC U HEOOXOIMMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-6 Criocoben
WCTIOJIb30BaTh COBPEMEHHEIC
nH(pOpMaITHOHHBIC
TEXHOJIOTHHU U
MPOTpaMMHBIE CPEIICTBA
MIPU PEIICHUU
npohecCHOHANIBHBIX 3a1ay

CucrteMarn3upyetr TOJNYYCHHYI0O WH(POpMAIHIO, JeliaeT
TOYHBIC BBIBOJBL, CTPOWUT MPOTHO3BI, CTAaBUT IIEIH,
ompenesnsieT YeTKWe KOHEYHbIE U IPOMEXYTOYHBIE
KpUTEpUN AOCTHIKEHUS UENH, UCTIOIb3ysSd HHCTPYMEHTHI
COBpEMEHHBIX NH(POBBIE TEXHOJIOTHH TPH PEIICHUU

nmpohecCHOHABHBIX 3a1ad

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

2. MecTo nucuuiuiaabl B cTpykrype OIl cnenuaaurera:

JucruninnHa «AHamu3 OOJBIIMX JAHHBIX» OTHOCHTCS K 00s3aTenbHOM 4acTu ydeOHoro miana OII mo

HarpaBieHuto moaroToBku 38.05.01 - DxoHOMUYecKast 0€301MacHOCTD.

JucuunnuHa « AHanu3 O0NBIIUX JaHHBIX» U3ydaeTcs B 6 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.

Oumnas: 4 3.¢.

3aounas: 4 3.e.

Bun yueOHo# paboThI Qunas 3aounas
(Bcero yacoB) | (Bcero yacom)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144 144
KonrakTHast pabora 48 10
Jlexmm (Jlextmm) 16 4
[Tpaktuueckue (Ilpakt. pad.) 32 6
CamocrostensHas padota (CP) 60 125
OK3amMeH 36 9




3.2.ConepxaHue Kypca:

Ne HasBanue Bun yueGHo# paboThl, yac. | @OpMBI TEKYIIETO
TEMBbI pa31[ena/ TEMBI Jleknun Hp aKT. CP KOHTPOJIA
pao.
o|3]o]3]0]3
6 cemecTp

1 Monenn JlabGopatopHas
nporpamMmmupoBanus | 1 - 2 - 6 | 13 pabora
Hadoop.

2 Pacnpenenennas JlaGoparopHas
00paboTKa TaHHBIX 1 1|2 1 6 | 14 pabora
C TTOMOIIIBIO
Hadoop.

3 O06paboTKa JaHHBIX JlaGoparopHas
C MIOMOIIBIO MOIYJIS | 2 - | 4 1 6 | 14 pabora
Hadoop Common.

4 O6paboTka JaHHBIX JlabGopatopHas
C TIOMOIIBIO MOAYJIS | 2 - 4 1 6 | 14 pabora
Hadoop YARN.

5 O06paboTKa JaHHBIX JlaGoparopHas
C IIOMOIIBIO MOAYIA | 1| a 1 6 | 14 pabora
Hadoop
MapReduce.

6 TectupoBanue JlaGoparopHas
¢aiinoBoii cuctemsl | 2 1 | 4 1 6 | 14 pabora
HDEFS.

7 Apxutekrypa Spark. JlabGopatopHas
XpaHuIuIIe 2 - 4 - 8 | 14 pabora
JAHHBIX

8 Apxutektypa Spark. ) 1| a4 1 g | 14 JlaGoparopHas
APL pabora

9 Apxurekrypa Spark. JlaboparopHas
Menenxep 2 - | 4 - g8 | 14 pabora;
KJ1acTepa. TectupoBanue

Tema 1. Moaens nporpammupoBanns Hadoop. (OIIK-6)
Jlexknus.

Hadoop — OG630p Oonpmmx maHHbIX. UTO Takoe Oomnbive MaHHBIE. UTO BXOAUT B OONBIINE JaHHBIC.

[TpenmymiecTBa GONBIINX JAHHBIX.

IIpakTH4eckoe 3aHATHE.
1. OcHosbl Apache Hadoop. Pa3BepTbiBaHMe 1 TECTUPOBaHME.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3agaun:

1. MoaroToBKa K 3aLmTe nabopaTopHO paboThl.

Tema 2. PacnipenesieHHast 00padoTka nanHbix ¢ nomoumbso Hadoop. (OIIK-6)

Jlexknus.

[lepBonauyansHast HacTpoiika. 3amyck Hadoop. IIpoBepka ¢aiinoBoit cuctemsr HDFS. Tectuposanue

Hadoop. Web-unrtepdeiicsr.

IIpakTH4eckoe 3aHATHE.




1. Co3pgarb nporpammy s NOCTPOEHUS NHBEPTUPOBAHHOIO UHAEKCA N0 HABOPY TEKCTOBbIX JOKYMEHTOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

3afauu:

1. MogroToBKa K 3awwute nabopatopHoli paboTbl.

Tema 3. O0padoTka 1aHHbIX ¢ oMolbI0 MoayJass Hadoop Common. (OIIK-6)
Jlekumus.

Hadoop Common — Habop OMOMMOTEK, CIIEHAPUEB U YTWUIUT JJIS CO3MaHMsI MHQPACTPYKTYpPHI, aHAJIOT
KOMaHTHOW CTPOKH.

IIpakTnyeckoe 3aHsATHE.

1. Cospatb nporpammy nofcyeTa YacToTbl BCTPEYaeMOCTU C/I0B B TEKCTE.
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

3afauu:

1. MogroToBKa K 3awwute nabopatopHoli paboTsbl.

Tema 4. O0padoTka 1aHHbIX ¢ noMoub0 Moayiass Hadoop YARN. (OIIK-6)
Jlekumus.

Urto takoe YARN, st uero on HykeH. YARN u craperit MapReduce. KomnonenTst MapReduce na YARN.
Brmmonuenne MR-3agaun Ha YARN.

IIpakTnyeckoe 3aHsATHE.
1. Cospgatb nporpammMy ¢ peanusaumein pyHkumin Map n Reduce B nnatgopme Apache Hadoop.

2. Co3patb nporpaMmy Ans BbIYMC/IEHMS MO KaXXAOMY MO/b30BaTeNt0 OOLLEro KoM4yecTBa MOCeLEHHbIX
NMU CanToB.

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
3afauu:
1. MogroToBKa K 3awute nabopatopHoli paboTsbl.

Tema 5. O0padoTka 1anHbIX ¢ noMoib0 MoayJiass Hadoop MapReduce. (OIIK-6)
Jlekumus.

O6paboTka OoNBIIMX JAaHHBIX: MepBble maru B moHumManuu Hadoop MapReduce. Hadoop MapReduce u
9TO €r0 OKPYXKaeT.

IIpakTnyeckoe 3ansATHE.

1. Co3pgarb nporpammy nomucka Kparyanwmx nyTein B rpade ¢ ncnosb3osaHnem MapReduce.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

3afauu:

1. MogroToBKa K 3awwute nabopatopHoli paboTsbl.

Tema 6. TecrupoBanue ¢aitsioBoii cucrembl HDFS. (OIIK-6)

Jlekumus.
3amaun, s kotopbix nmoxxoauT u He nomaxomut HDFS. Jlemonsr HDFS. ®aitnbr u Gmoku. Permukarmst
omoxoB. Knuentel, Namenode u Datanodes. Utenue u 3amuch (aitna. Namenode: UCmonp30BaHNE TaMSITH.
YcrotiunBocTh k oTkazaMm B Namenode. Joctynm k HDFS, B Tom unciie uepe3 npokcu. Komanasr 060m0uku
shell. KonmupoBanue nanubeix B shell, ynanenne n crarucrtuka. Komanma fsck. Ilpaa 8 HDFS. Komanma
DFSAdmin. bamancep. File System Java API. Peanuzamus File System. O6wexkt Configuration. Urenue
JMaHHBIX W3 (¢aitna u 3anuck B Hero. [loacranoBku (globbing).

IIpakTH4eckoe 3aHATHE.
1. CkoHthmrypmuposaTb HDFS, ycTaHOBMB KONMYECTBO KONWIA B 4 (pennnkaums), u NpoBepuTb paboTy
(hainoBOW CUCTEMbI C 3TOIN KOHMIYypaLmein.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3afauu:



1. MoaroToBKa K 3aLLmTe nabopaTopHO paboThl.

Tema 7. Apxurextypa Spark. Xpannanme nananix (OIIK-6)
Jlexknus.

Kak pabortaer pacmpenenenHasi cpena Spark: OCHOBHbIE OCOOCHHOCTH apXUTEKTyphl. [paiiBep Spark.
Spark-ucronmHuTeny.

IIpakTH4eckoe 3aHATHE.
Hanucatb nporpammbl ans Spark, pelatowype cnegyrowime 3afgaqun:

1. Ha ocHoBe 3a/laHHOr0 TeKCTa B (haiifie COCTaBUTb CNI0Bapb — TO €CTb CMUCOK BCEX YHMKa/bHbIX C/0B,
CNONb3YEMbIX B TEKCTE B a/ihaBUTHOM NopsKe. 3HaKy NPenHaHns UTHOPMPOBATb.

2. Ha ocHOBe 3a/]JaHHOr0 TeKCTa MOACHUTATb BXOX/EHME KaXA0ro c/ioBa. To eCTb C/10Bapb B KOTOPOM [/
KaXX[I0r0 C/I0BA YKa3bIBAETCS CKO/IbKO Pa3 OHO BXOAMT B TEKCT.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaun:
1. MoaroToBKa K 3aLmTe nabopaTopHO paboThl.

Tema 8. Apxurextypa Spark. API. (OIIK-6)
Jlexknus.
Pabounii mpouecc u xapakTepucTuku. MckpoBsie paboune xapakrepucTuku. O0Imume TepMUHBL.
IIpakTnyeckoe 3ansATHE.
Hanucatb nporpaMmbl Ans Spark, peLuatoLue cneaytoLme 3ajaum:

1. [aHbl ABa pasHbIX TekcTa. ChopMMpoBaTh 3 MHOXECTBA: MEPeCceyYeHre CroBapeii 3ajaHHbIX TEKCTOB,
MHOXECTBO C/I0B, BXOASLLMX TONbKO B MEPBbIA TEKCT, MHOXECTBO C/IOB, BXOASLLMX TO/bKO BO BTOPOI
TEKCT.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaun:
1. MoaroToBKa K 3aLmTe nabopaTopHO paboThl.

Tema 9. Apxurexktypa Spark. Menenxep kiaacrepa. (OIIK-6)
Jlexknus.

Apxutekrypa Spark kmacrepa. MckpoBasi onepanMoHHAasi apXUTEKTypa. PeXuM yINpaBleHHsS KIACTEPOM.
MownwurtopuHr. [InanupoBanue pabotsl 1 3a1a4. CBS3aHHBIE TEPMHHBI.

IIpakTH4eckoe 3aHATHE.
Hanucatb nporpammbl ans Spark, pelarowyme cnegyrowmne 3agaqn:

1. [OaHa maTpuua umcen. lpoBepuTb ABNSETCA NN MaTpuLA CUMMETPUYHON OTHOCUTENbHO FNaBHOM
AnaroHanu.
2. Hanwucatb nporpammy nepemMHOXeHUs AByX MaTpul,. .

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3agaun:
1. MoaroToBKa K 3aLmTe nabopaTopHO paboThl.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

6 cemecTp
*  TeKylMi KoHTpoIsb — 50 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* mpemuasbHbIe 0ayuIEl — 15 6amioB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB



Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTh KOHTpoJsi | 0asuioB
/ cpe3bl
1. Mognens JlaGoparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
NporpaMMHUpOBa |  pHas BBITTOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paOOTHI CTYACHT HOMydaeT
uus Hadoop. pabora 10 Gamnos
2. | Pacnpenenenna | JIaboparo 5 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemnoro
s 00paboTKa pHas BBITTOJTHEHUS BCEX 3aJlaHUN J1a0opaTopHOi paObOTHI CTYACHT HOMydaeT
JTaHHBIX C pabora 10 Gamnmos
MTOMOILIBIO
Hadoop.

3. Ob6paborka | JIaboparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
JAHHBIX C pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOIydaeT
MTOMOILIBIO pabora 10 Gamnmos

moaynst Hadoop
Common.

4. Ob6pabotka |JIaGoparto 10 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemHoro
JaHHBIX C pHasi BBITTOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paOOTHI CTYACHT HOMydaeT
MTOMOILBIO padora(x 10 Gammos

moxynst Hadoop |oHTpObH
YARN. blil cpe3)

5. Ob6pabotka | JIaboparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
JaHHBIX C pHas BBITTOJTHEHUS BCEX 3aJlaHUi J1abopaTopHOi paObOTHI CTYACHT HOMydaeT
MTOMOILIBIO pabora 8 bamnoB

moaynst Hadoop
MapReduce.

6. | TecrupoBanue |JlaGoparo 6 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro
(aitnosoit pHas BBITIOJTHEHUS BCEX 3aJlaHUN Ja0opaTopHOi paObOTHI CTYACHT HOMy4daeT

cucremsl HDFS.| pa6ora 8 GamnoB.

7. | Apxutekrypa |JlaGoparo 8 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemnoro

Spark. pHas BBITIOJTHEHUS BCEX 3aJlaHUN Ja0opaTopHOi paObOTHI CTYACHT HOMydaeT
Xpanunuiie pabora 8 GamnoB.
JaHHBIX

8. | Apxurektypa |JlabGopato 8 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro
Spark. APL pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi pabOTHI CTYACHT HOMydaeT

pabora 8 GamnoB.

9. | Apxutekrypa |JlaGoparo 8 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro

Spark. pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
Menemxep pabora 8 OamnoB.
KJIacTepa. TecTupon 10 B cnywae npaBunbHbIX OTBETOB Ha 51% 3amaHuil TECTUPOBAHUS
aHue(KOoH cTyaeHT nonydaeT 10 Gamos
TPOJIbHBI
i cpe3)
10. [IpemuansHbie OaIbl 15 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:

- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha mpakTHKe — 20 6aJoB;

- MOCTOSIHHasi aKTHBHOCTb BO BpeMs MpakTHUUECKHX 3aHATHH — 10
0aIoB;

- TIOJTHOCTBIO MOATOTOBJICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTuke B
paMKax qucuuIuiuHel — 10 6asos;

- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuuiuinie — 20 6asios;

- myOnmuKamMs CTaTbdl IO TEMaTHKE H3ydyaeMoil TUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xxypHane u3 nepeuns BAK —10/15/20




11. OTBeT Ha ’K3aMeHe 30 25-30 6amynoB — CTYAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIIMYHO».

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

10-17 ©annoB — CTyAEHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLICHKY «YIOBJICTBOPUTEIHHO

12. |MHmuBHIyaTbHBIC 3aIaHUs, 70 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTENTbHBIC OaJlTbI

13. Hroro 3a cemectp 100

HroroBass omeHka Mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCHHUIUIMHE B
TPAJAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
JlaGoparopHasi paéora

Tema 1. Mogens nporpammupoBanust Hadoop.
3ananus Kk JadoparopHoii padore mo teme Nel '""Moneab nporpammupoBanus Hadoop"'.
1 1. OcnoBbl Apache Hadoop. Pa3BepTriBanne u TecTupoBaHue.

Tema 2. Pactipenenennast 06padoTka qaHHbIX ¢ momotisto Hadoop.

3aganus Kk JadoparopHoii padore nmo Teme Ne2 "Pacnpenenennasi 00padoTka JaHHBIX € IOMOIIBIO
Hadoop"'.

1. Co3patb NporpamMmy fins NOCTPOEHUSI MHBEPTMPOBAHHOIO MH/EKCa N0 HA60PY TEKCTOBBIX JOKYMEHTOB.

Tema 3. O6paboTKa AaHHbIX ¢ noMoLbo Mogyns Hadoop Common.

3ananus k jadoparopHoii padore no teme Ne3 "O0padoTKka 1aHHBIX ¢ HoMolIbLI0 MoayJass Hadoop
Common"'.

1. Co3garb nporpamMmmy noAcyeTa YacToTbl BCTPEYaeMOCTU C/I0B B TEKCTE.

Tema 4. ObpaboTKa faHHbIX ¢ nomobto mogynsa Hadoop YARN.
3aganus Kk JadoparopHoii padore nmo Teme Ne4 ""O0padoTka naHHbIX ¢ nomobio Moay.ist Hadoop
YARN".
1. Cospgatb nporpammMy ¢ peanusaumenn pyHkumin Map n Reduce B nnatgopme Apache Hadoop.

2. Co3patb nporpaMmy Ans BbIYWC/IEHMS MO KaXXAOMY MO/b30BaTeNt0 OOLLEro KoM4YecTBa MOCELEHHbIX
NMW CanToB.

Tema 5. O6paboTKa faHHbIX ¢ nomMoLLbo Moayns Hadoop MapReduce.

3ananus k jadoparopHoii padore no teme NeS "O0padoTka 1aHHBIX ¢ HoMolbLI0 MoayJast Hadoop
MapReduce".

1. Co3aaTb NporpamMmy nomcka Kpatyaiilumx nyTeli B rpage ¢ ncnonb3oBaHmem MapReduce.




10

Tema 6. TecTupoBaHue haiinoBoi cuctembl HDFS.
3ananus k jadoparopHoii padore no teme Ne6 "TectupoBanue ¢aiiiosoii cucrembl HDFS'.

1. CkoHmrypuposatb HDFS, ycTaHOBMB KOMMYECTBO KOMU B 4 (pennukaums), U MpoBepuUTb paboTy
(haiNoBOW CUCTEMbI C 3TOIN KOHMDUTYypaLmei.

Tema 7. ApxuTekTypa Spark. XpaHuniuiue gaHHbIX
3aganus Kk JadoparopHoii padore mo Teme Ne7 "Apxurektypa Spark. Xpannianme JaHHbIX" .
Hanwucarb nporpammel g1a Spark, pelaroLive cnefyrouive 3afaqun:

1. Ha ocHoBe 3a/laHHOr0 TeKCTa B (haiifie COCTaBUTb CNOBapb — TO €CTb CMUCOK BCEX YHMKa/bHbIX C/0B,
CNONb3YEMbIX B TEKCTE B aihaBUTHOM MopsKe. 3HaKy NPenHaHUs UTHOPMPOBATb.

2. Ha ocHOBe 3a/]JaHHOr0 TeKCTa MOACHUTATb BXOX/EHME KaXA0ro c/ioBa. To eCTb C/10Bapb B KOTOPOM [/
KaXX[I0r0 C/I0BA YKa3bIBAETCS CKO/IbKO Pa3 OHO BXOAMT B TEKCT.

Tema 8. ApxuTekTypa Spark. API.
3ananus k JadoparopHoii padore mo teme Ne8 "Apxurektypa Spark. API".
Hanwucatb nporpammel g1g Spark, pelaroLive cnefyrouive 3afaqun:

1. [JaHbl aBa pasHbix TekcTa. CchopMupoBaTb 3 MHOXECTBA: MepeceyeHne CrioBapeii 3afaHHbIX TEKCTOB,
MHOXECTBO C/I0B, BXOASALUMX TOMbKO B MEPBblii TEKCT, MHOXECTBO C/I0B, BXOASALUMX TOMbKO BO BTOPOIiA
TEKCT.

Tema 9. ApxutekTypa Spark. MeHemkep KnacTepa.
3ananus k jadoparopHoii padore o teme Ne9 "Apxurekrypa Spark. Menem:kep kiaacrepa'.
Hanucatb nporpammbl 4 Spark, pelatoiyue cnegyroLme 3afaqun:

1. JaHa matpuua umcen. MpoBepuTb SIBMSIETCS A MaTpyLa CUMMETPUYHON OTHOCWTENBHO [/1aBHOVA
[varoHanu.

2. Hanwucarb nporpammMy nepeMHOXeHWs AByX MaTpuLl, .

TecrupoBanue

Tema 9. Apxutektypa Spark. Menemxkep Kiacrepa.
TecToBbIe 3anaHusA

1. KakoBbl Hambonee o6wme opmarbl BXOAHbIX AaHHbIX, onpefenéHHble B Hadoop? Kakoii M3 HUX
NCMNOMb3YETCA NO YMONYaHUIO?

OTBeT: Hanbonee obuime hopmatbl BXOAHbIX AaHHbIX, onpeaenéHHble B Hadoop 3To
o TextlnputFormat

o KeyValuelnputFormat
o SequenceFilelnputFormat

Mo ymonyaHuio ncnonb3yetca TextinputFormat.
2. B uém otnimume mexkay knaccamm TextinputFormat n KeyValuelnputFormat?

OtBeT: TextlnputFormat uuMTaeT CTPOKM M3 TEKCTOBOro (aina WM NpefocTaB/seT CMeLLeHue CTPOKM
OTHOCUTE/IbHO Hayasa (parina B Ka4yeCTBe BXOAHOrO K/wouva ansa otobpaxeHus (Mapper), a camy CTPOKY B
KaueCTBe BXOAHOI0 3HauYeHus 415 oTobpaeHus (Mapper).

KeyValuelnputFormat ynTaeT CTPOKM M3 TEKCTOBOMO (haiina M MPOU3BOAUT Pasbop KaxXAon OTAebHOM
CTPOKM B Napy K/o4-3HadeHne. Bce cvMBOMbI OT Hayasa CTPOKM M [0 MepBOro CvMBONA Tabynauum
nepegaroTca otobpaxkeHnto (Mapper) B Ka4ecTBe K/to4a, a 0CTaToK nepefaérca otobpaxeHuto (Mapper) B
KauyeCTBe 3HaYeHus.



3. UT0 Takoe Tpekep 3agaHunin (JobTracker)?

OtBeT: Tpekep 3agaHuii (JobTracker) — 310 cepsuc nnatopmbl Hadoop, KOTOpbINA 3anycKaeT Ha KnacTepe
3agaHus (Job), mocTpoeHHble cornacHo Moaenw BblumcneHns MapReduce. Tpekepom 3agaHuii (JobTracker)
TaKXKe Ha3blBaeTCA y3e/ KacTepa, Ha KOTOPOM paboTaeT yKa3aHHbI CepBucC.

4. Yo Takoe Hadoop Streaming?

OtBeT: Hadoop Streaming — 310 06wuii API, no3sonsowmii nporpamMmMe, HarnvMcaHHOW TEOPETUYECKN Ha
NHO60M A3blke, peasin3oBath (hasbl oTobpaxkeHns (Map) n ceépTkn (Reduce) B nnatopme Hadoop.

5. Kak BbINOMHNTL MPOBEPKY PaboToCnoco6HOCTH (haitnoBoii cuctembl HDFS?

OTBeT: [na npoBepKn paboTocnocobHOCTU (hainnosoit cucteMbl HDFS mncnonbayetcst ytunnta FSCK. OHa
OYeHb Ya06Ha ANs NPOBEPKUN LIENOCTHOCTK (haiina, MMEH 6/10KOB 1 PacrofioXeHUst B6/10KOB.

Mpumep. 3anyck ytunutel FSCK. hdfs fsck /dir/hadoop-test -files -blocks -locations
6. KakoBbl napameTpbl PyHKLMIA 0TOGpaxkeHwiA (map) 1 cBépTKu (reducer)?

OtBeT: CurHarypbl MeTOAOB OTOOPaXXEHUS M CBEPTKM MHOMO FOBOPAT O TWMe BXOAHbIX U BbIXOAHbIX
[laHHbIX, KOTOpbIMM paboTaeT 3agaHue (Job). B npeanonoxeHun 4to Bbl Ucnonb3dyete TextlnputFormat,
napameTpbl yHKUMM 0To6paxkeHust (Map) MOryT BbIFNSALETb CeAyoWwmnm 06pasom:

o LongWritable (BxogHoi1 Kntou)

o Text (BxogHoe 3Ha4eHwe)

o Text (MpoOMeXyTOUHbIN BbIXOAHOM K/THOY)

o IntWritable (MpomexxyTo4HOoe BbIXOAHOE 3HaYeHMe)

YeTblpe napameTpa PYHKLUMM CBEPTKM (reduce) MOryT ObITb TaKUMM:
o Text (MpoMeXyTOUHbIN BbIXOLHOMN KITHOY)

o IntWritable (MpomeXxxyTo4HOe BbIXOAHOE 3Ha4YeHMe)
o Text (OKoHYaTeNbHbIN BbIXOAHOW KNHOY)
o IntWritable (OkoHuaTeNbHOE BbIXOAHOE 3HAYEHNE)

7. [Onsa yero npegHasHaveH qopmar thaiina SequenceFile B Hadoop?

OteT: dopmar hainna SequenceFile ncnonbyeTcsa ana xpaHeHUs ABOUYHbLIX Map K4/3HaueHve. dopmar
SequenceFile No3BonsieT pa3aensTb Pans gaxe ecnun faHHble BHYTPY (haiina XpaHATCS B CKaTOM BUe, YTO
HEBO3MOXHO NPU 06bIYHOM apXMBUPOBaHUM (HainNoB. Bbl MOXETe BblOpaTh Kak CXKaTune Ha YPOBHe 3arucm,
NPy KOTOPOM OTAE/IbHbIE Napbl K/Ko4/3HaveHre ByayT oxatbl. JIMbo Bbl MOXKeTe BblbpaTh CxKaTune Ha YpoBHe
6/10Ka, HECKOJIbKO 3anuncein 6yayT cxaTbl BMeCTe.

8. UTt0 Takoe nnargopma Hadoop?

OteeT: Hadoop — 310 CBO6GOAHO pacrpocTpaHseMas nnaropMa, OCHOBaHHas Ha  A3blke
nporpaMMmMpoBaHmns Java 1 no3BonsoLwas NPoBOAUTL BbIYUCIEHNA HAZ 60bLUMMU 06bEMaMU [aHHbIX B
pacnpefenéHHbIX Knactepax.

Hadoop sBnsieTca yacTblo NnpoekTa Apache, KoTopblin cnoHcupyetcsa doHaom Apache Software Foundation.
Hadoop no3sosnsieT 3anyckarb NPUIoKeHNS B KacTepax, COCTOALMX 13 ThICAY Y3/10B U MPOBOAA 06paboTKy
ThiCAY TepabaiT gaHHbIX. Ero pacnpegenéHHas aiinosas cuctema Croco6CTBYeT YBEIMYEHUIO CKOPOCTU
nepefayn LaHHbIX MeXZAy y3/n1amu 1 No3BOJISET BCEMY K/acTepy B Lie/IOM MPOLO/HKaTh paboTy, faxe ecnu
OfMH M3 Y3/10B OCTaHOBMTCS aBapuitHO. [aHHbI NOAXOL CHMXKAEeT PUCK MOMHOMO OTKasa Kiactepa, Aaxe
eCNM 3HAYUTENIbHOE YKC/IO0 Y3/10B BbIAAYT 13 cTPos. Hadoop Mcrnonb3yeTcs MHOrMMY KOMMaHWUSAMU, TaKUMK
Kak Google, Yahoo n IBM, B OCHOBHOM B MPUIOXKEHNAX NOUCKA MH(OPMALN N KOHTEKCTHOM peKiambl.
MpeanoyuTnTeNbHbIE OMepaLMOHHbIe CUCTEMbI, C KOTOpbIMU paboTtaeT Hadoop ato Linux n Hadoop, Ho
TaKxke fgonyctumbl Kak BSD Tak 1 OS X.

9. Yto Takoe MapReduce?

OTtBeT: MapReduce — 3T0 Mogenb mapannenbHbIX BbIYMCNEHWIA, KOTOpas WCMONb3yeTcs Ans paboTbl C
6onbLUMMM 06BbEMaMK aHHbIX B Hadoop KnacTepe, COCTOSALLMM M3 COTEH UMM AaXKe ThICSY Y3/10B.
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Mogens MapReduce MepeHOCUT BbIYUC/IEHUA K MECTYy pacrofiokeHUs [aHHbIX B OTAu4YMe OT
TPaguLMOHHON MOAeNn napannennsMa, B KOTOPOil AaHHble MEPEHOCATCA K BblUMC/EHUAM. BbluncneHus B
mogenn MapReduce cocToaT m3 AByx (ha3: otobpaxkeHus (Map) n ceépTkn (Reduce). B nepsoii ¢ase —
oTo6paxeHne (Map) — NpoucXoauT npeobpasoBaHMe BXOAHOIMO Habopa AaHHbIX B BbIXOAHOW, B KOTOPOM
3NeMeHTbl pa3buTbl Ha KOpTeXu (Napbl Kku/3HadeHne). Bo BTopoi (hase — cBépTka (Reduce) —
npomcxoauT 06paboTKa pesynbTaToB NpefblayLuein gasbl U NpeobpasoBaHMe AaHHbIX Takke B Habop nap
K/IHOY/3HaYeHne, HO YXKe MeHbllero pasmepa. Kak BMAHO M3 Camoro HasBaHWA MOAENN BblYMC/IEHUI
MapReduce cBépTka (Reduce) Bcerga BbINOMHAETCA nocnie oTobpaxeHus (Map). A3blK, Ha KOTOPOM
peanun3oBaHa mogens MapReduce — 310 Java. Bce AaHHble, KOTOpble NoAnexar 06paboTke B MOAenu
BbluMcneHn MapReduce JOXHbI ObITb NPeACTaBNEHbI B BUAE Map K/kou/3Ha4YeHwe.

11. KakoBa cTpykTypa nporpammbl MapReduce?
OrtBeT: MNMporpamma MapReduce coCTOUT U3 TPEX CNeayHoLLMX YacTel:
« [paiiBep

o OT06paxeHue (Mapper)
o CBéptka (Reducer)

4.3 TpomexXyToUHas aTTecTaLus No AUCLMNINHE NPOBOANTCSA B (hopMe 3K3aMeHa

Tunossie Bonpocekl 3xk3amena (OIIK-6)
Tunosbie BONPOCHI 3a4eTa

I 1. [Tonsatue u onpenenenue BigData.
2 2. Ocobennoctu cOopa, xpaHeHus1, 00paboTku u aHanu3a BigData.
3 3. TpeOoBanus K pacnpeseaeHHbBIM HH(POPMALIMOHHBIM CUCTEMAM.

Tunosble 3aganua 1js 3k3amena (OIIK-6)
Tunosble 3aJaHNS TECTUPOBAHUS

1. KakoBbl Hambonee o06wime opmaTbl BXOAHbIX AaHHbIX, onpedenéHHble B Hadoop? Kakoi M3 Hux
NCMO/b3YETCA MO YMONYAHNIO?

OtBeT: Hanbonee 06Lme (hopmarbl BXOAHbIX AaHHbIX, onpesenéHHble B Hadoop aTo
o TextInputFormat

o KeyValuelnputFormat
o SequenceFilelnputFormat

Mo ymonyaHutio ncnonbsyetca TextinputFormat.

2. B uém otimume mexkay knaccamu TextlnputFormat n KeyValuelnputFormat?

OtgeT: TextlnputFormat uMTaeT CTPOKM M3 TEKCTOBOro (haifia M NpPefoCTaBNSAET CMELLEHWE CTPOKM
OTHOCUTENBHO Havana (haiina B KayecTBe BXOAHOMO K/koua Ans otobpaxeHus (Mapper), a camy CTPOKy B
KauyeCTBe BXOAHOIO 3HaYeHuns 418 oTobpaxkeHus (Mapper).

KeyValuelnputFormat unMtaeT CTPOKM M3 TEKCTOBOrO (halina 1 Npou3BOAUT Pas3dbop Kakaoh OTAeNbHOMN
CTPOKM B Napy K/o4-3HadeHne. Bce cvMBOMbI OT Havana CTPOKM M [0 MepPBOro cvMBONa Tabynsaumm
nepegaroTca otobpaxkeHnto (Mapper) B Ka4ecTBe K/ko4a, a 0CTaToK nepedaérca otobpaxeHuto (Mapper) B
Ka4ecTBe 3HaYeHus.

3. UT0 Takoe Tpekep 3agaHuin (JobTracker)?

OtBeT: Tpekep 3agaHuii (JobTracker) — 370 cepsuc nnatopmbl Hadoop, KOTOpbIN 3anycKaeT Ha KnacTepe
3agaHus (Job), mocTpoeHHble cornacHo Moaenw BblumcneHns MapReduce. Tpekepom 3agaHuii (JobTracker)
TaKXKe Ha3blBaeTCA y3e/ KacTepa, Ha KOTOPOM paboTaeT yKa3aHHbI CepBucC.

4. Yto Takoe Hadoop Streaming?

OtBeT: Hadoop Streaming — 310 06wuii API, no3sonsowumii nporpaMmMe, HarnvMcaHHOW TEOPETUYECKN Ha
NHO60M A3blke, peasin3oBath (hasbl oTobpaxkeHns (Map) n ceépTkn (Reduce) B nnatopme Hadoop.
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5. Kak BbINOHUTb NPOBEPKY paboTocnocobHOCTY (hainnosoi cuctembl HDFS?

OTBeT: [lns NpoBepKM paboTocnocobHOCTH (aiinosoi cuctembl HDFS ncnonbayetcsa ytunuta FSCK. OHa
O4YeHb y06Ha A/15 MPOBEPKYM LIeNIOCTHOCTY (halina, MMEH 6/10KOB M pacnonoXXeHns 610KOB.
Mpumep. 3anyck ytunntel FSCK. hdfs fsck /dir/hadoop-test -files -blocks -locations
6. KakoBbl napameTpb! PyHKLMIA 0TOBpaxkeHWiA (map) un cBépTku (reducer)?
OtBeT: CurHarypbl MeTOAOB OTOOPaXEHUS M CBEPTKM MHOFO FOBOPAT O TWMe BXOAHBbIX U BbIXOAHbIX
[aHHbIX, KOTOpbIMU paboTaeT 3afaHue (Job). B npepnonoxeHun 4To Bbl ucnonb3yete TextlinputFormat,
napameTpbl (hyHKL MM 0ToOpaxkeHns (Map) MOryT BbIrMSAETb CeAyHoLWwmMM 06pa3oMm:

o LongWritable (BxogHoi Kntoy)

o Text (BxogHoe 3HayeHwe)
o Text (MpoMeXXyTOUHbIN BbIXOAHOM K/THOY)
o IntWritable (MpomeXxyTo4HOoe BbIXOAHOE 3HaYeHMe)

YeTbipe napameTpa PyHKLUM CBEPTKM (reduce) MOTyT ObITb TAKUMMN:
o Text (MpOMeXYTOUHbIN BbIXOAHOM K/THOY)

o IntWritable (MpomexxyTo4HOoe BbIXOAHOE 3HaYeHMe)
o Text (OKoHuYaTeNbHbI BbIXOAHOW KNHOY)
o IntWritable (OkoHuaTeNnbHOE BbIXOAHOE 3HaYeHNE)

7. [ns yero npegHa3HaveH hopmar aitna SequenceFile 8 Hadoop?

OtBeT: ®opmar haitna SequenceFile ncnonb3yeTcs ANs XpaHeHWs ABOMYHbIX Map Kkou/3HadeHne. dopmart
SequenceFile no3BonseT pa3gensdtb aiin gaxe eCnn AaHHble BHYTPKU (hailfia XpaHSaTCa B CXKaToM BMAE, UTO
HEBO3MOXKHO NpW 06bIYHOM apXMBMPOBaHUM (haiioB. Bbl MOXKETe BbIOpaTh Kak CXaTue Ha ypOBHe 3anucy,
NPy KOTOPOM OTAE/IbHbIE Napbl K/O4/3Ha4eHre ByayT oxkatbl. /MO0 Bbl MOXKETE BblOpaTh CXKaTune Ha YpoBHE
610Ka, HECKO/IbKO 3anucen byayT CxxaTbl BMECTe.

8. Uto Takoe nnaropma Hadoop?

OtBet: Hadoop — 310 CBO6OAHO pacrpocTpaHsemMas naaTpopma, OCHOBaHHas Ha  A3blKe
nporpaMMmMpoBaHnsa Java 1 No3BoNsoLWas NPoOBOANUTL BbIYMCIEHNS HAL 6ONbLLIMMKU 06bEMAMW [aHHbLIX B
pacnpefenéHHbIX KnacTepax.

Hadoop sBnseTca yacTblo npoekta Apache, KoTopblin cnoHcupyetcs goHgom Apache Software Foundation.
Hadoop no3sonsieT 3anyckarb NPUIOKeHNUs B Kactepax, COCTOAWMX U3 ThbICAY Y3/10B U NPOBOAA 06paboTKy
TbICAY TepabaiT AaHHbIX. Ero pacnpegenéHHas aiinoBasi cMCTeMa CrOCOOCTBYET YBEMUYEHNIO CKOPOCTY
nepefayn JaHHbIX MeXAy y3namu 1 No3BosSeT BCEMY KiacTepy B Lie/IOM MPOAOo/mKaTb paboTy, faxe ecnu
OAVH U3 Y3/10B OCTAHOBMTCA aBapuinHO. [aHHbIA NOAXOL CHUXKAET PUCK MOMHOMO OTKasa Kiactepa, Aaxe
eC/IN 3Ha4NTeNIbHOE YMC/IO Y3/10B BbINAYT M3 CTpos. Hadoop ncnonb3yetcst MHOrMMI KOMMaHWSMW, TaKUMK
Kak Google, Yahoo v IBM, B OCHOBHOM B MPUIOXEHNUAX MOUCKA NHHDOPMaLUM N KOHTEKCTHOW peKnambl.
MpegnoyTuTeNibHbIE OMepaLMoHHbIe CUCTEMbI, C KOTOpbIMK pabotaeT Hadoop 3to Linux v Hadoop, HO
Takxe gonyctumbl kak BSD Tak 1 OS X.

9. Y10 Takoe MapReduce?

OtBeT: MapReduce — 3T0 Mogenb napaniefibHbIX BbIYMCEHWIA, KOTOpas MCMOoNb3yeTcs A1 paboTtbl ¢
6onbWNMM 06BEMaMK AaHHbIX B Hadoop Knactepe, COCTOSALLMM 13 COTEH U/IN [aXe ThbICAY Y3/10B.

Mogens MapReduce MepeHOCUT BbLIYUC/IEHNA K MECTy pacrofiokeHuUs [aHHbIX B OTAu4YMe OT
TPaguLMOHHON MOAeNn napannennsva, B KOTOPOil AaHHble MEPEHOCATCA K BblUMC/EHUAM. BbluncneHms B
mogenn MapReduce cocToaT 13 AByx (ha3: otobpaxeHus (Map) n ceépTkn (Reduce). B nepsoit ¢ase —
oTo6paxeHne (Map) — NpoucxXoauT npeobpasoBaHMe BXOAHOIMO Habopa AaHHbIX B BbIXOAHOW, B KOTOPOM
3NeMeHTbl pa3buTbl Ha KOpTeXu (Napbl Kku/3HadeHne). Bo BTopoi (hase — cBépTka (Reduce) —
npomcxoauT 06paboTKa pe3ynbTaToB NpefblayLuein gasbl U NpeobpasoBaHue AaHHbIX Takke B Habop nap
K/IHOY/3HaYeHne, HO YXKe MeHbllero pasmepa. Kak BMAHO M3 Camoro HasBaHWA MOAENN BblYMC/IEHUI
MapReduce cBépTka (Reduce) Bcerga BbINOMHSAETCA nocnie oTobpaxeHns (Map). A3blK, Ha KOTOPOM
peanun3oBaHa mogens MapReduce — 310 Java. Bce AaHHble, KOTOpble NoAnexar 06paboTke B MOAenu
BblumcneHn MapReduce fOXHbI ObITb NPeACTaBNEHbI B BUAE Map K/ou/3Ha4YeHwe.

11. KakoBa cTpykTypa nporpammbl MapReduce?
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OtBeT: MNporpamma MapReduce coCTOUT 13 TPEX CNefyoLMX YacTeN:
o [paiiBep
o OTo6paxeHue (Mapper)
o CBéprka (Reducer)

4.4. lllkana oLeHMBaHMA NPOMEXYTOYHON aTTecTaumm

I[CCKpI/IHTOpBI (ypOBHI/I) — OCHOBHBIC ITPU3HAKU OCBOCHUA (HOKa3aTeJ'II/I

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

OIIK-6 JleMOHCTpHUpYyEeT OTIIMYHBIN ypPOBEHb 3HAHUN OCHOBHBIX TEHJIICHIIUH
HAKOIIJICHUS] JaHHBIX, CBOMCTB U OCOOEHHOCTEH OONBIINX JaHHBIX;
«OTIIUYHO»
(85 - 100 6a108) CBOOOIHO 00pabaThIBacT MAHATMZUPYET OONBIINE 0OBEMBIIAHHBIX C
MOMOIIbIO COBPEMEHHBIXMETPHK; BIAJEET CIOCOO0aMU XpaHEHHUS,
MOKCKA, U3BJICUEHUS U TIOATOTOBKU OOJIBIINX TaHHBIX

OIIK-6 Ha pgocratouHom ypoBHE 3HAaeT OCHOBHBIC TCHJCHIIMH HAKOILJICHHS

JAaHHBIX, CBOMCTBA U 0COOCHHOCTH OOJIBIINX JaHHBIX; 00padaThIBacT
(70«-X(83506I:§;1>013) W aHanu3upyeT OonbImKe OO0bEMBl JAaHHBIX C  ITOMOIIBIO
COBPEMEHHBIX METPHK; BIIAJICCT CIIOCOOAMH XpaHCHUs, TIOWCKA,
W3BJICYEHUS U IMOATOTOBKH OOIBIINX JAHHBIX

OIIK-6 Ha cmabom ypoBHE 3HAaeT OCHOBHBIC TEHJICHIIMM HAKOIUICHUS
JAaHHBIX, CBOHCTBA M OCOOEHHOCTHM OOJBIIMX JaHHBIX; C
«YIIOBJIETBOPHUTEIHHOY 3aTpyIHEHUSIMU 00pabaThiBa€T U aHAJIU3UPYET OONbIINe OOBEMBI

(50 - 69 6amnoB) JAHHBIX C TIOMOIIBIO COBPEMEHHBIX METPHK; CIabo BIajgeeT
crocobaMu XpaHEeHHMsI, TIOMCKA, U3BJICUCHUS U TMOATOTOBKH OOJIBITHX
JAHHBIX

OIIK-6 He 3HaeT oCHOBHBIC TEHACHIMM HAKOIUICHUS JTaHHBLIX, CBOMCTBA U
0COOEHHOCTH OONBUIMX JAHHBIX; HE MOXET o0pabarbiBaThb U
aHATM3WPOBATh  OONbIIME  OOBbEMBI  JAHHBIX C  IOMOIIBIO
COBPEMEHHBIX METPUK; HE BJIAJICeT CIOCOO0aMH XPaHEHUs, TIOUCKA,
M3BJIEYEHUS U TTOATOTOBKH OOJIBIINX JTAHHBIX

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 MeTogmnyeckume yKasaHus No opraHm3aLmnm caMoCcToATENbHON PaboTbl 06YYatOLLIMXCS:

MpucTynas K U3yYeHWIO AWUCUWNAWHBI, B NepByt0 oyepedb 0Oy4aroLMMCS HEO6XOAMMO O03HAKOMUTLCS
cofepxaHvem pabodeit nporpammbl gucumnauuel (PMA), koTopas onpegenseT cofepxaHue, o6bem, a
TaKKe NOPAAOK U3YyHeHUs 1 NpenogaBaHns y4ebHOM AUCLMNIINHBI, ee pasfena, YacTu.

[ns camocToATeIbHON PaboThbl BaXKHOE 3HaYeHNe UMERT pasfesibl «O6beM 1 CoAepXaHue ANCLUMINHDI,
«Y4ebHO-MeToAMYeCcKoe U MH(OPMaLMOHHOe 0becrnedeHne AUCUMNHLI» N «MaTepnanbHO-TEXHUYECKOoe
obecreyeHvie AMCUMMNIHBI, NPOrpaMMHoe obecrneyeHne, NPoheccnoHabHble 6a3bl JaHHbIX 1
NHOPMaLMOHHBIE CNPABOYHbIE CUCTEMbI».

B pasgene «O6beM K codepXkaHue AMCLMMMHbBI» YKa3blBAKOTCA BCE pa3feNibl M Tembl U3y4yaemoit
AUCLUNNHDBI, @ TAKXKE BUAbI 3aHATWIA U NNaHUpPyeMblid 06beM B aKaeMMUYeCcKmx Yacax.

B pa3sgene «Y4yebHO-MeTOAMYECKOE W WH(OPMALMOHHOe obecreveHne  AUCLUMMIIMHBIY  YKa3aHa
PeKOMeHZyeMasi OCHOBHas 1 JONOMHUTENbHAsA MTepaTypa.

B pasgene «MarepuasbHO-TeXHUYECKOe o0becrieveHne AUCUWNIUHBI, MPOrpaMmMHoOe obecneyeHue,
npoeccnoHanbHble 6asbl JaHHbIX U MH(OPMALMOHHbIE CNPaBOYHbIE CUCTEMbI» COLEPXKUTCS NepeyveHb
npoeccnoHabHbIX 6a3 AaHHbIX U MH(OPMALMOHHBIX CNPABOYHbIX CUCTEM, HEOOXOAMMBIX 15 OCBOEHMS
ANCLUNNHBI.

5.2 PekomeHauum obyyatommes no pabote ¢ TeOPeTUYECKMMM MaTepuaiaMm rno ANCuuninHe

Mpy “3y4YeHnn 1 NPopaboTKe TEOPETUYECKOTO MaTepmana Heo6XoaMMO:
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- MPOCMOTPETb eLLe pa3 npeseHTaumio nekunm B cucteme MOODLe, NOBTOPUTL 3aKOHCMEKTUPOBAHHbIA Ha
NeKUMOHHOM 3aHATUM MaTepuvan W [OMONHUTL €ero C Y4Y4eTOM pPEeKOMeHLOBaHHOW [O0MNONHUTE/IbHON
nuteparypel;

- NPV CaMOCTOSITENbHOM M3YYeHNN TEOPETUYECKOM TEMbI CleNaTb KOHCMEKT, MCMO/b3ysi PEKOMEHA0BAHHbIE
B PIMJ, CTOYHMKMN, NpodecCnOHasbHbIe 6a3bl JaHHbIX U MHDOPMALMOHHbIE CMIPaBOYHbIE CUCTEMBI:

- OTBETUTb Ha BONPOCHI A/ CaMOCTOATE/IbHON paboThbl, MO TeMe NpefcTaBNeHHble B NyHKTe 3.2 P /.

- NP NOATOTOBKE K TeKyLLeMy KOHTPO/IKO UCMONb30BaTb MaTepuasbl hoH4a oueHOo4YHbIX cpeacTs (POC).
5.3 PekomeHaumm no paboTe ¢ Hay4YHOW 1 y4yebHOW NuTepaTypoit

PaboTa C OCHOBHON W [OMONHUTENbHON NUTEPaTypoi ABNAETCA [N1aBHOW (POPMOKM CaMOCTOSTENbHOWA
paboTbl U HeobxoaMma MNpu MOArOTOBKE K YCTHOMY OMPOCY Ha CEMMHAPCKMX 3aHATUAX, K pAebartam,
TeCTMPOBaHMIO, 3k3aMeHy. OHa BK/HOYaeT NpopaboTKy NEKUMOHHOro marepuvana U PeKkoMeHAOBaHHbIX
MNCTOYHWUKOB U NIMTepatypbl M0 TeMaTuKe NeKuui.

KOHCNEKT Nnekumn JO/MKeH cogepXxarb pedepaTUBHYHO 3amncb OCHOBHbIX BOMPOCOB NIEKLUMK, B TOM YKC/E C
Ornopoi Ha pasmelleHHble B cucteMe MOODLe npeseHTalM, OCHOBHbIX WUCTOYHMKOB W NUTepatypbl Mo
TemaM, BbIBOAbI MO KaXXA0MY BONpocy. KOHCNEKT MOXET ObITb BbIMO/HEH B paMKaxX pacneyarku Bblgauu
npeseHTauuii NekuMin unnM B OTAENbHON TeTpagn no npegmMeTy. OH JO/MKeH ObITb aKKypaTHbIM, XOPOLUO
YMTaeMbIM, HE COAEPXKaTb He OTHOCALLYHOCA K TeMe MHDOPMaLMIO U PUCYHKW.

KOHCNeKTbl Hay4yHOW NuTepaTypbl MPY CaMOCTOSATE/IbHOM MOAFOTOBKE K 3aHATUAM [O/DKHbI COAEpXKaTb
OTBETbl Ha KaX[bl MOCTaB/IEHHbI B TeMe BOMPOC, MMETb CCbIIKYy Ha WMCTOYHUK WH(opMmaummn c
06s3aTeNlbHbIM  yKa3aHWEM aBTOpa, Has3BaHUA U rofa W3faHust UCMOoNb3yeMOW HayyHOM fiMTepaTypbl.
KOHCNeKT MOXeT O6bITb OMOPHbIM (COofepPXXaTb /IMLWb OCHOBHbIE K/KOYEBble MO3MLUMK), HO MpU 3TOM
MO3BONAIOWMM AaTb MOMHbIA OTBET MO BOMPOCY, MOXeT ObITb NOAPOOHbIM. O6bLEM KOHCMEKTa
onpeaensieTcs caMnUmM CTYAEHTOM.

B npouecce paboTbl C OCHOBHOW U AONOHUTENBHOM NNTEPATYPOiA CTYLEHT MOXET:

- JenaTb 3anucu Mo Xofy uYTeHWs B BWUAe MPOCTOr0 WM Pa3BepHYTOro nnaHa (Co3aaBaTh MepeyveHb
OCHOBHbIX BOMPOCOB, PACCMOTPEHHbIX B UCTOUHUKE);

- COCTaBMsiTb Te3ncbl (LMTMPOBaHME Hanbonee BaXKHbIX MECT CTaTbM WM MOHOrpaguu, KOpoTKoe
3M0XKEHVE OCHOBHBbIX MbIC/EN aBTOpa);

- TOTOBMTb aHHOTaLUMM (KpaTKoe 0606LLEHNE OCHOBHbIX BOMPOCOB PaboThbl);
- CO3JaBaTb KOHCMEKTbI (pa3BepHYyTble TE3UCHI).
5.4. PekomeHgaumn No NOAroTOBKE K OTAENbHbIM 33aHUAM TEKYLLEro KOHTPONA

CobecefioBaHVe NpefrnonaraeT opraHusauuio Gecedbl Nperofasatenss cO CTyAeHTaMu MO BOMpPOCaM
MPaKTUYECKOr0 3aHATWS C LENblo 60nee OGCTOSTENbHOTO BbISIBMEHWS UX 3HAHWIA MO OMpeaeneHHOMY
pasgeny, Teme, npo6neMe U T.N. Bce uneHbl Fpynnbl MOFYT y4acTBOBaTb B OGCYXXAEHUM, [06GABNSTH
VHOpMaLWIO, ANCKYTUPOBATh, 331aBaTb BOMPOCHI U T.4,

YCTHbIA ONPOC  MOXET MNPUMEHSTLCS B Pas3/IMUHBIX  POpMax: (POHTaNbHbIA, WHAMBMAYANbHbIN,
KOMGUHMPOBaHHbIA. OCHOBHbIE Ka4eCTBa YCTHOIO OTBETA MOA/IEXALLEr0 OLIEHKE:

- NPaBUIbHOCTb OTBETA MO COAEPXKAHWIO;

- MO/IHOTA W rNy6buHa 0TBETa;

- CO3HaTE/IbHOCTb OTBETA,;

- NI0rVIKa U3NOXEHNA MaTepuana;

- paLMOHaNbHOCTb UCMO/b30BaHHbLIX MPUEMOB M CMOCO60B peLLeHns NOCTaBNeHHONM YUYeOHO 3aaauu;

- CBOEBPEMEHHOCTb U 3(P(HEKTUBHOCTb MCMOMb30BaHMA HArNSAHbIX MOCOOWIA N TEXHUYECKMUX CPEACTB Mpw
OTBETE;

- UCNOJIb30BaHWE AOMO/THUTENBHOIO Marepuasna,
- paunoHa/IbHOCTb NCMO/1b30BaHNA BPEMEHW, OTBEAEHHOIO Ha 3aJaHNE.

YCTHbI/A OMNPOC MOXET COMPOBOX/AATbCS Mpe3eHTalumeld, KoTopas MOAroTaBNMBAeTC MO OAHOMY U3
BOMPOCOB MPaKTUYECKOro 3aHATMA. Mpu BbICTYMNIEHNN C Npe3eHTaLmeli HeobXxoaMMOo 06palllaTh BHUMaHWe
Ha TaK1Me MOMEHTbI KaK:
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- COAepXXaHWe npe3eHTauun: aKTyaslbHOCTb TeMbl, MOMHOTA €e PaCKPbITUS,, CMbIC/IOBOE COAEPXKaHMUe,
COOTBETCTBUE 3asB/IEHHOM TEMbI COAEPXKAHWNIO, COOTBETCTBME METOANYECKMM TPeboBaHMAM (LIENIN. CCbIKK
Ha pecypcbl. COOTBETCTBME COAEPXaHUSA M NATEpPaTypbl), NpaKTuyecKas HanpaBneHHOCTb, COOTBETCTBME
COAEPXKaHUS 3asiBIEHHON (POPME, aaeKBAaTHOCTb UCMOMb30BaHNA TEXHUYECKMX CPEACTB YYeOHbIM 3afadam,
nocnefoBaTe/lbHOCTb U TIOFMYHOCTb NPE3eHTYEMOro MaTepuana;
- ohopMmNeHMe MpeseHTaumn: 06beM (ONTMMaSbHOE KOMMYECTBO), AM3aiiH (YNTAEMOCTb, Halmuve W
COOTBETCTBME TpaiMKM W aHMMauuW, 3BYKOBOE O(OPM/IEHME, CTPYKTYpUpOBaHME UMHGopMaLmK,
COOTBETCTBME 3asABNEHHbIM TpPeb6OBaHUAM), OPUrMHANbHOCTb OGOPMIEHUS, 3CTETUKA, WCMOMb30BaHME
BO3MOXXHOCTM NPOrpaMMHON cpefbl, COOTBETCTBME CTaHAapTaM OPOPMIEHNS;
- JINYHOCTHbIE Ka4yeCTBa: OpPaTOpPCKMe CNOCOOHOCTU. COOMIOAEHNE pernameHTa, SMOLMOHA/IbHOCTb, YMEHNe
OTBETUTb Ha BONPOCHI, CUCTEMATU3NPOBAHHbIE, INyOOKWe 1 NOJHbIE 3HAHUS MO BCEM pa3feniaM NporpaMmbl:
- COfepXXaHWe BbICTYN/IEHUS: NIOFTMYHOCTb MW3NIOXKEHUSI MaTepuana, pPackpbiTe TeMbl, AOCTYMHOCTb
N3NOXKEHNS, 3PQPEKTUBHOCTb NpUMeHeHUs cpeactB  WMKT, cnocobbl W ycnoBus  AOCTUXKEHWUS
Pe3ynbTaTUBHOCTU N 3WEKTUBHOCTM AN BbINOMHEHUS 3afad CBOEN NPOJecCUOHaNIbHOM MK yYebHOM
LeATeNbHOCTKN, A0KA3aTe/lbHOCTb MPUHUMAEMbIX PELLEHWNIA, YMEHME apryMEeHTMPOBaTb CBOW 3aK/HOUEHNS,
BbIBO/bl.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. BonkoBa, T. B., Haceiikuna, JI. @. PaspabGorka cucteM pacmpeneieHHONH oOpaOOTKM MaHHBIX :
yueOHO-MeTouueckoe mocobue. - Bech cpok oxpaHbl aBropckoro mpasa; Paspaborka cucrem
pacmipeneneHHol 00paboTku gaHHBIX. - OperOypr: OpeHOyprckuii TocyaapcTBeHHBIM yHUBEpcUTET, DbC
ACB, 2012. - 330 ¢ - Tekctr : omekrponnbii // IPR  BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/30127.html

2. byrakoB H. A., Ilerpoe M. B., HaconoB JI. OGpaborka Oompmux maHHbIX ¢ Apache Spark :
y4ueOHO-MeToandeckoe mocooue. - Cankr-IletepOypr: Yaupepcurer UTMO, 2019. - 52 c. - Tekcr :
anekTpounbii  // OBC  «YHuBepcurerckas ~— OuOnmoTeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=566771

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Manamonok I'1., ITepecnaBuesa O.H., PeidakoB M.A. ITapamiensaoe nporpammupoBanue Ha OpenMPI
Java ¢ mpunoxenusimu B Math Partner : B 3 4. : yue6. mocobue. - Tam60B: [U3nar. nom TT'Y um. I'P.
HepxasuHa], 2014

2. MansBrko A. A. IlapamienbHoe mporpamMMmupoBaHue Ha ocHoBe TexHoioruit OpenMP, MPI, CUDA :
VYyebHOe mocobue mjis BY30B. - HCHp. W fAom;, 2-¢ u3d.. - MockBa: Opaiit, 2020. - 129 c. - Tekcr :
snextpouusiii // DBC «IOPAWT» [caitt]. - URL: https://urait.ru/bcode/453248

3. Bapckuit A. b. TlapamnensHoe mporpaMMupoBaHue : MoHorpadus. - 2-€ W3M., UChpaB.. - MocCKBa:
Hammonaneueiit Otkpeiteiii YauBepcutet «MHTYUT», 2016. - 346 c. - Teker : snekrponHbIin // DbC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=578026

4.4.2,2016.-77 c.

5. AHTOHOB, A. C. [lapannensHoe NporpaMMHpPOBAHKE C MCIIONIb30BaHUEM TexHosnoruu MPI. - 2021-01-23;
[TapamuienbHOE  HporpaMMHpOBaHUE € uUcCnoiub3oBaHueM — tex”Hoinormn  MPL. - Mocksa:
Wntepnet- Yausepcurer Mudopmarmonnsix Texuonoruit (MHTYUT), 2016. - 83 c. - TekcT : aneKTpOHHBIH
/I TPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/73704.html

6. Jlesun, M. II. IlapannensHoe mporpaMMupoBaHue ¢ ucnoib3zoBanueM OpenMP : yueOGHOe mocobue. -
2022-07-28; IlapamienpHOoe  IporpaMMHUpoOBaHHE ¢  Hcnosnb3oBaHueM OpenMP. - Mocksa:
Wutepner- Yausepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Ait ITu Ap Menwua, 2020. - 133 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97572.html



7. ApwixkoB C. b., Topogauue M. A., lllykun I. A. [lapamrensHoe mporpaMMUpOBaHHE Haa OOIICH
namsTeio: OpenMP : yue6HOe mocobue. - HoBocubupck: HoBocuOupckuii rocy1apcTBEHHBIN TEXHUUECKUT
yuauBepcutet, 2019. - 95 c. - Tekct : anexkrponHbIi // OBC « YHUBEpcUTETCKast OMONMMOTEKa OHIAHY [CcalT].
- URL: http://biblioclub.ru/index.php?page=book&id=576119

6.3 VHbpIe NICTOUHMKMU:

1. Java Rush - https://javarush.ru/

2. Hammonanenbrit Otkpeiteii YauBepcuteT « AHTYUTy - http://www.intuit.ru/
3. CKA MabhtPartner - http://mathpar.cloud.unihub.ru/

4. Apache Hadoop. http://hadoop.apache.org/ - http://hadoop.apache.org/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

[ns  nNpoBeAeHUs 3aHATUIA MO  AWUCUMNAMHE HeoGXoauMMo  Criedytollee  MaTepuanbHO-TEXHUYECKOe
obecriedeHne: y4eGHble ayauTopun Ans MPOBEAEHWUS 3aHATUIA NEKLUMOHHOMO M CEeMMHApPCKOro Tuna,
FPYNMOBLIX ¥ WHAMBUAYANbHBIX KOHCYMbTaLWA, TEKYLIEro KOHTPOMS M MPOMEXYTOYHOW aTTectauuu,
MOMeLLEHUs 4N1s CaMOCTOSITe/IbHOI paboTbl.

Yue6Hble ayquTopun 1 NOMELLEEHUS A1s CAaMOCTOSTEIbHOI paboTbl YKOMMN/IEKTOBaHbI CMEeLMann3npoBaHHol
MeG6e/bIo 1 TEXHUUYECKUMY CPEACTBaMM 06YUeHUs!, CYXXaLMMU ANs NPeACTaBNeHNs Y4eBHOIN MHGopMaLIMK
6OMbLLIOV ayATOpPUM.

MomeLLeHNs Ans caMoCTOATE/IbHON PaboTbl YKOMMIEKTOBAHbI KOMMbIOTEPHON TEXHWUKOM C BO3MOXHOCTbHO
NoAK/IH4YeHUA K cetu "MHTepHeT" 7 obecneyeHneM focTyna B 3/IEKTPOHHYO
NHOPMaLMOHHO-06pa30BaTe/lbHYH0 Cpefy YHuBepcureTa.

[lns NpoBefieHNs 3aHATUIA NEKLIMOHHOIO TUMa MUCMOMb3YTCS HAGOPb! JEMOHCTPALMOHHOTO 060PY/A0BaHUS,
o6ecreurBaroLLe TeMaTUyecKne UAMKCTPaLmMy (MPOEKTop, HOYTOYK, 3KpaH/ MHTepaKTBHAs JOCKa).

JMLeH3MOHHOE 1 CBOGOAHO pacrpocTpaHAeMoe NporpaMmmHoe obecredeHue:
Java 8 Update 151 Oracle Corporation 27.03.2018 99,73 MB 8.0.1510.12
LibreOffice

Microsoft Office MpodeccrnoHanbHbIn naoc 2007

Microsoft Windows 10

MpodeccrnoHanbHble 6a3bl AaHHbIX U MH(OPMALMOHHbIE CMIPaBOYHbIE CUCTEMbI:

1. IPR BOOKS: aneKTpoHHO-6mbnmnoTeydHas cuctema. — URL: http://www.iprbookshop.ru
2. HayuHas anekTpoHHas 6nbnmoteka «KnbepSleHnHka». — URL: https://cyberleninka.ru
3. HayuHas anekTpoHHaa 6ubnuoteka eLIBRARY.ru. — URL.: https://elibrary.ru

4. Mnatgpopma Springer Link. — URL: https://link.springer.com

5. Mpe3ngeHTckaa 6ubnmoteka nmenn b.H. EnbumnHa. — URL.: https://www.prlib.ru

6. Poccuiickas rocygapcteeHHas 6ubnuoteka. — URL: https://www.rsl.ru

7. Poccuiickas HaumoHanbHas 6nbnmoteka. — URL: http://nir.ru

8

TamboBCKasds 06nacTHas YHuBepcasibHas HayyHas 6ubnuoteka umm. A.C. TlywkmHa. — URL:
http://www.tambovlib.ru
9. YHuBepcuteTCKas  OWMOGIMOTEKA  OHMalH:  3NEKTPOHHO-6MbAMoTeyHas  cuctema. —  URL:

https://biblioclub.ru

10. defepanbHoe XpaHunuwe «EfuMHas Konnekums UMPOBbIX 06pas3oBaTesibHbIX pecypcoB». — URL:
http://school-collection.edu.ru

11. depepanbHbIii nopTan «Poccuiickoe 06paszosaHme». — URL: https://www.edu.ru
12. 3BC «YHuBepcuTeTCKas 6nbnmoTeka oHnaiH» . — URL: http://www.biblioclub.ru
13. KOpaiiT: aneKTpPoOHHO-6MbAmnoTeuHas cuctema. — URL: https://urait.ru
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JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



