[Tpunoxenue 5

denepanbHOE rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATEIHHOE YUPEXKICHUE BBICILIETO
obpazoBanus « TaMOOBCKHUIA rocynapCTBEHHbIN yHUBEpcUTET uMenu [.P. Jlep:kaBuHay»
NuctutyT MareMaTtuku, Pu3nku 1 HHPOPMAITMOHHBIX TEXHOJIOTUN
Kadenpa maremarnueckoro MoJieTMpOBaHMs 1 HHPOPMALIMOHHBIX TEXHOJIOTUI

YTBEPX/IAIO:
JUpPEKTOP-UHCTUTYTA

0 0BPAS
%;(E 06PA30BA 75(/;6"4,
XS YH Mty
N Z

SR

HHOOPMAOIHE
TERHOSON

0
%

O
y VNN
L -.‘\1“\&0&*34

RS

PABOYAS ITPOT'PAMMA

no nuctmmuinae b1.B.JIB.03.2 O6paboTka u aHanu3 OOJNBIINX TaHHBIX

Hanpasnenue noarorosku/cnennanbHocTh: 01.04.02 - [lpukinagnas mareMaTHKa U
nHpopMaTrka

[Ipoduns/HanpaBieHHOCTh/cienuamu3anus: Maremaruueckoe MOJIeTMPOBAHHE
VYpoBeHb BbICIIETO0 00pa30BaHUs: MarucTparypa
KBanudukanus: Maructp

rojg Habopa: 2022

TamboB, 2022



ABTOp NMpOrpamMmsbi:

Pabouas mporpamma coctasneHa B coorBercTBur ¢ ®I'OC BO mno nampasnenuto nonrorosku 01.04.02 -
[TpuknagHas Marematuka U MHGOpMaTuka (YpoBEeHb MarucTpatrypsl) (mpuka3 MuUHUCTEPCTBa 00pa30BaHUS
n Hayku P® ot «10» auBaps 2018 . Ne 13).

Pabouass mnporpamMma mpuHATa Ha 3acegaHuu Kadenpbl MaTeMaTHYECKOrO MOJCIUPOBAHHUS U
MH(POPMALMOHHBIX TexHONMorui «29» utons 2022 . [Iporokon Ne 12

PaccmoTpena u omgoOpeHa Ha 3acelaHMd YUYEHOro coBeTa VIHCTUTyTa MareMaTuku, OQU3MKA U
MH(POPMALMOHHBIX TexHonorui, [Tpotokon ot «04» utonst 2022 1. Ne 6.
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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 CnocobeH ocCymecTBIsITh OpPraHU3aIMOHHOE W TEXHOJIOTHMYeCcKoe obecreueHue pa3paboTku 6a3

nagueix MC

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

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- OpraHU3alMOHHO-YIIPaBIEHYECKUI

- NPOEKTHO-TEXHOJIOIMYECKUN

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCsl K MPO(ecCHOHAIbHOM AEATEIbHOCTH B

cepe:

40 CkKBO3HBIE BHUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MNPOMBIIIJICHHOCTH (B cdepe

HAy4YHO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3padbOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

poh)eCCHOHAILHBIC (hopMHUpPOBaHUs TPYIAOBOTO
nercTBus (MIPH HAUTHIAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
I1K-1 Cnocoben Pemraer COITMaTEHO-?KOHOMUYECKHE 3aJ1a4u
OCYIIECTBIISATh BEPOSTHOCTHBIMH M CTaTUCTHYCCKHUMH  METOIaMHU.
OpPTraHHU3aIMOHHOE U Pa3pabareiBaeT WHGOpPMAIIMOHHBIE CHCTEMBI, HUCIOIB3Ys
TEXHOJIOTUYECKOE MOJTyYEHHBIC JTAHHBIC

obecrieueHue pa3paboTKH
6a3 gaunasix MC

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-1 Cnoco0OeH OCyIIECTBIATh OPraHU3ALMOHHOE M TEXHOJOTHYECKoe obecrieueHue
pa3pabotku 6a3 nanabix 1C

No
n/n

HanmenoBanme
JMCIUATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3U

®opma
00ydJeHus

OuyHO-3a04H
ast
(cemecTtp)

31415

1 |MeTtoasl mocTpoeHUs
HEYCTKHUX MOJACICH

J’_

2 |MopenupoBaHue
3KOHOMMYECKHX
IIPOLIECCOB

3 [O0BeKkTHO-OPHEHTHPO
BaHHOC
HpOrpaMMHUpPOBaHHE

4 |TlepcrieKTUBBI
MaTeMaTH4eCKOro
MOJIETUPOBAHUS

5 |[Ipennunnomuas
MpaKTHKA

6 |[IporpammupoBanme
Ha g3bIke Java




7| Texnomoruu +
MPOrpaMMHUPOBAHUS

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Hucrummaa «O0paboTka 1 aHanu3 OONBIIUX JAHHBIX» OTHOCHUTCS K YacTH, (GOPMHUPYEMOUN y4aCTHUKAMHU
yuebnoro tiaHa OIl mo nampaBinenuto mnoxaroroBku 01.04.02 -

o0pa30BaTeIbHBIX OTHOIICHUH,
[Ipuknannas maremMaTika 1 UHQOpPMaTHKA.

JucuumuinHa «O6paboTka u aHanu3 OOJBIINX JaHHBIX)» U3ydaeTcs B 4 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
OunHo-3a04Hast: 2 3.€.

Bun yueGHOM paboThI

OuHo-3a04Hag
(Bcero yacos)

O0mas Tpy10€éMKOCTb JMCHUIITHHBI 72
KonTaktHas pabora 10
Jlexuuu (Jlexummn) 4
[Tpaktuueckue (IIpakr. pab.) 6
CamocrostenbHas pabota (CP) 62

3auer

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | @opMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
UM | KT.
pao.
0-3{0-3|0-3
4 cemectp

1 Monennb [IpakTyeckoe
nporpaMmmupoBanus | 1 1 7 3a7laHue
Hadoop.

2 : Pacnipenenennas IIpaxTrueckoe
00paboTKa TaHHBIX i 1 6 3a7aHue
C IIOMOIIBIO
Hadoop.

3 O06paboTka JaHHBIX [IpakTnueckoe
C IIOMOIIBIO MOAYJIS | - 1 7 3aJ1aHue
Hadoop Common.

4 O6paboTka JaHHBIX [TpakTrueckoe
C TOMOIIbI0 MoIyst | 1 - 8 3aJaHue
Hadoop YARN.

5 O06paboTka JaHHBIX [IpakTrueckoe
C TIOMOIIBIO MOITYJISI 3aJjaHNe

- 1 7
Hadoop
MapReduce.

6 TectupoBanue IIpaxTrueckoe
¢aiinoBoit cuctemsl | - 1 6 3aJlaHue
HDEFS.




7 Apxutekrypa Spark. IIpaxTrueckoe
XpaHunuuie 1 - 7 3a/1aHue
TAHHBIX

8 Apxutektypa Spark. [IpakTuyeckoe

- 1 6
APIL. 3a/1aHHe

9 Apxutektypa Spark. [IpakTuyeckoe
Menemxep 1 - 8 3aJIaHue;
KJIacTepa. TecTtupoBanue

Tema 1. Moneas nporpammupoBanust Hadoop. (ITK-1)
Jlekumus.
Jlekuua. He npenycmotrpeHa.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOIl paboTHI.

Tema 2. : Pacnpenesiennasi 060padoTka nanubix ¢ nomomsbio Hadoop. (ITK-1)
Jlexknus.
Jlexuus. He npenycmorpeHna
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 3. O0padoTka gaHHBIX ¢ HoMo1bI0 MoayJasi Hadoop Common. (ITK-1)
Jlekumus.
Jlekuua. He npenycmoTrpena
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOIl paboTHI.

Tema 4. O0pa6oTka 1aHHbIX ¢ noMombI0 MoayJast Hadoop YARN. (IIK-1)
Jlexknus.
Jlexuus. He npenycmorpeHna
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 5. O0padoTka 1aHHbIX ¢ moMolb0 Moayiast Hadoop MapReduce. (ITK-1)
Jlekumus.
Jlekuusa. He npenycmorpena
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3amure J1abOpaTopHOIl paboTHI.

Tema 6. TecrupoBanue ¢aiisiooii cucrembl HDFS. (ITK-1)
Jlexknus.
Jlexuus. He npenycmorpeHna
3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:



1. IToaroToBka K 3amure J1aOOpaTopHOil paboTHI.

Tema 7. Apxurexktypa Spark. Xpanmwmme nanabix (IIK-1)
Jlexknus.
Jlexuus. He npenycmorpeHna
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 8. Apxurekrypa Spark. API. (IIK-1)
Jlekumus.
Jlekuusa. He npenycmoTrpena
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOIl paboTHI.

Tema 9. Apxurextypa Spark. Menen:xep kiaacrepa. (ITK-1)
Jlexknus.
Jlexuus. He npenycmorpeHna
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSTHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
IIpakTnyeckoe 3aaHue

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

Tema 2. : Pactipenenennas o0padoTka JaHHBIX ¢ moMoIsio Hadoop.

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

1. Co3nath nporpamMmy Ajs MOCTPOSHHUS HMHBEPTUPOBAHHOTO MHJIEKCA 110 HA0OOPY TEKCTOBBIX JOKYMEHTOB.

Tema 3. O6paboTka gaHHBIX ¢ ToMoIbi0 Moayiist Hadoop Common.

3ananus k jadoparopHoii padore no teme Ne3 "O0padoTKka JaHHBIX ¢ HoMolbLI0 MoayJass Hadoop
Common"'.

1. Coszgarh mporpaMMy MojicdeTa YaCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.

Tema 4. O6paboTka maHHBIX ¢ moMoIIbio Moayist Hadoop YARN.

3aganus Kk JadoparopHoii padore nmo Teme Ned ""O0padoTka naHHbIX ¢ nomoubio moay.ist Hadoop
YARN".

1. Cosnarp mporpamMmy ¢ peanusanuei pynkuuit Map u Reduce B mutargpopme Apache Hadoop.



2. Coznarh mporpaMmy JUisi BEIYHCICHHS MO KaXKJOMY IOJIb30BaTeNt0 OOIIET0 KOJUYECTBA MOCEIICHHBIX
UMHU CaliTOB.

Tema 5. O6paboTka gaHHBIX ¢ oMotisio Moayist Hadoop MapReduce.

3aganus k JadoparopHoii padore mo Teme Ne5S ""O0padoTka 1aHHbIX ¢ noMoubio Moay.ist Hadoop
MapReduce".

1. Co3nath mporpamMmy HOMCKa KpaTyaliux myTel B rpade ¢ ucrnonszoBanneM MapReduce.

Tema 6. TectupoBanue (aitnoBoit cuctemsr HDFS.
3aganus k JadoparopHoii padore mo Teme Ne6 "TectupoBanue aiinosoii cucrembr HDFS".

1. CrxoudurypupoBare HDFS, ycTtaHoBHMB KomMuecTBO Komwii B 4 (peruIMKainus), ¥ MPOBEPUTH padoTy
(haiisTIoBOM CHCTEMBI C ATOM KOH(UTYpAITHEH.

Tema 7. Apxutekrypa Spark. XpaHunuiie JaHHBIX
3ananus k jadoparopHoii padore no teme Ne7 "Apxurexkrypa Spark. Xpanujanumie 1aHHbIx'.
Hanmcats nporpammsl aist Spark, pemaroriye ciieayromue 3a1a4u:

1. Ha ocHOBe 3ajaHHOTO TEKCTa B (pailjie COCTaBUTh CIOBAPh — TO €CTh CIIMCOK BCEX YHUKAIbHBIX CIIOB,
UCIIOJIb3YEMBIX B TEKCTE B aJI(paBUTHOM MOPsiAKE. 3HAKU MPENUHAHUS UTHOPUPOBATh.

2. Ha ocHOBe 3aJ1aHHOTO TEKCTa MOJCYUTATh BXOXKIACHUE Ka)J0T0 ClI0Ba. TO €CTh CJIOBaph B KOTOPOM JJIS
Ka)KJIOTO CJIOBA YKA3bIBACTCS CKOJIBKO Pa3 OHO BXOJUT B TEKCT.

Tema 8. Apxutexrypa Spark. API.
3ananus k gadoparopHoii padore no teme Ne§ "Apxurekrypa Spark. API".
Hanucare nporpammel amst Spark, pemiaromniye clieayomnue 3a1a4qu:

1. Hanwer nBa pasHbix Tekcta. ChopMmupoBaTh 3 MHOXKECTBA: TIEPECEUYCHHE CIIOBApEil 3aJaHHBIX TEKCTOB,
MHOKECTBO CJIOB, BXOASIIUX TOJBKO B TEPBbI TEKCT, MHOXECTBO CJIOB, BXOISALIMX TOJIKO BO BTOPOMH
TEKCT.

Tema 9. Apxurektypa Spark. Menemxkep knactepa.
3ananus Kk JadoparopHoii padore mo teme Ne9 "Apxurektypa Spark. Menem:kep kiacrepa'.
Hamucare mporpammel asist Spark, perraroniye cieyronue 3a1aqn:

1. Mana marpuna uucen. [lpoBeputh siBidgeTcs 1M MaTpulla CUMMETPUYHOW OTHOCHUTENIBHO IJIaBHOM
JUaroHasu.

2. Hanmucatb nporpamMmy NEpEMHOKEHUS ABYX MaTpHIL. .

TecTupoBanme

Tema 9. Apxurektypa Spark. Menemxkep knactepa.
TecToBble 3a1aHUA
1. KakoBel HamOosee oOmme ¢opMaThl BXOAHBIX AaHHBIX, ompenenéHubie B Hadoop? Kakoit u3 HHX
UCIIOJIB3YETCS 110 YMOTYaHUIO?
Otset: Hanbonee o6mme GpopmaTsl BXOAHBIX JaHHBIX, onpeaenéaasie B Hadoop 31o
o TextInputFormat

o KeyValuelnputFormat
o SequenceFilelnputFormat

[To ymomuanuto ucnomnedyercs TextInputFormat.
2. B uém ommmune mexay kinaccamu TextInputFormat u Key ValuelnputFormat?



Oter: TextInputFormat yuraeT cTpokM M3 TEKCTOBOro (hailia M MPEeJOCTaBIsIET CMELICHHE CTPOKH
OTHOCHTEJIbHO Hauaia (paiiia B KauecTBE BXOJHOTO Kiroda Juist oToOpaskeHust (Mapper), a caMy CTpOKY B
Ka4eCcTBE BXOAHOTO 3HaUEHUs AJisi oroOpaskenus (Mapper).

KeyValuelnputFormat unraeT CTpokHM W3 TEKCTOBOTO (aiia W MPOU3BOAUT paz0op KaKIOW OTAEIHHOMN
CTPOKM B Tapy KJroY-3HaueHHe. Bce CHMBOJIBI OT Havaja CTPOKM M 1O TEPBOTO CHMBOJIA TaOyJISIIHA
nepemaroTcst orobpaxenuto (Mapper) B kKauecTBe KJIHO4a, a OCTATOK mepenaércs oroopaxkenuto (Mapper) B
KaueCcTBE 3HAYCHUSI.

3. Uro Takoe Tpekep 3amanuii (JobTracker)?

Otget: Tpekep 3amannii (JobTracker) — 3to ceppuc mardopmel Hadoop, KoTopslit 3amyckaeT Ha Kiactepe
3ananus (Job), moctpoeHnsie cornacHo mozaenu BeranciaeHus MapReduce. Tpekepom 3amanuii (JobTracker)
TaKKe Ha3bIBACTCs y3€M Ki1acTepa, Ha KOTOpOM paboTaeT yKa3aHHBIN CepBUC.

4. Yto Takoe Hadoop Streaming?

Otser: Hadoop Streaming — 370 o6umii API, mo3Bossttomuii nporpamMmme, HanMCaHHON TEOPETHYECKU HA
T000M A3BIKE, peain3oBath ¢a3bl orodpaxenus (Map) u ceéprku (Reduce) B marpopme Hadoop.

5. Kax BbIOTHUTH POBEpKY padorocriocoOHocTH daitnosoit cuctemsl HDFS?

Otsert: Jlnsa mpoBepku paboTocnocodHocTH (aitnoBoit cucremsl HDFS ucnonsiyercs yrunuta FSCK. Ona
O4YeHb yA00Ha /ISl MPOBEPKHU LIETOCTHOCTH (aiiia, UMEH OJIOKOB U PACTIONOKEHHUS OJIOKOB.

[Tpumep. 3amyck yrummtel FSCK. hdfs fsck /dir/hadoop-test -files -blocks -locations
6. KakoBsl mapameTpsl pyHkImii orodpaxenuit (map) u cBEprku (reducer)?

OtBer: CUTHaTypbl METOJOB OTOOpPaKEHUS M CBEPTKA MHOTO TOBOPSAT O THIIE BXOAHBIX M BBIXOJHBIX
JTAHHBIX, KOTOpbIMU paboTaeT 3amanue (Job). B mpeamonoxeHnun uro Bel ucnonb3yere TextlnputFormat,
napameTpsl GpyHKIuH oToOpaxkeHus (Map) MOTYT BBIISIIETh CISAYIOIINM 00pa3oM:

o LongWritable (Bxoxnoii kitou)

o Text (BxomHoe 3HaueHmE)

o Text (IIpomesxkyTOUHBII BBIXOIHOM KIIIOY)

o IntWritable (IIpomexxyTouHOE BBIXOHOE 3HAUCHHE)

Yetsipe napamerpa GyHKIUU CBEPTKH (reduce) MOTYT OBITh TAKMMHU:
o Text (ITpomMexyTOUHBIN BBIXOHOM KITHOY)

o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)
o Text (OkoHYATENbHBIN BBIXOTHOM KITHOY)
o IntWritable (OxoH4arenpHOE BEIXOJTHOE 3HAYCHHE)

7. Hns gero mpennasHaueH popmar daitna SequenceFile B Hadoop?

Otget: @opmar daiina SequenceFile ucnonpiyercs 17 XpaHeHUs JBOMYHBIX Map Kitod/3HadeHue. Gopmar
SequenceFile mo3BosnsieT pazaensaTs ¢Gailsl qaxke eciay JaHHbIE BHYTPH (aiiia XpaHsTcs B CKaTOM BHJIE, YTO
HEBO3MOKHO NPH OOBIYHOM apXMBHPOBaHUM (ailioB. Bel MoxkeTe BHIOpaTh Kak C)kaTHe Ha ypOBHE 3allHCH,
IIpU KOTOPOM OTJIENIbHBIE Mapbl KJIt04/3Ha4eHne OymyT cxarbl. JInOO BbI MOXKeTe BHIOpATh CKaTue Ha ypOBHE
0710Ka, HECKOJILKO 3amucel OyayT CKaThl BMECTE.

8. Uto Takoe miardpopma Hadoop?

Oteer: Hadoop — »TO0 cBOOOAHO pacmpocTpansemass Iuiaropma, OCHOBaHHAas Ha  SI3bIKE
MIPOrpaMMHUPOBaHUA Java M MO3BOJISIONIAs TPOBOIUTH BHIYMCICHUS HaJ OONbIIMMU 00bEMaMH JAHHBIX B
pacupenenéHHbIX KIIacTepax.



Hadoop siBnsieTcst uactbio npoekra Apache, kotopslii cioncupyercst pongom Apache Software Foundation.
Hadoop no3Bosier 3amyckarh NPUIOKEHUS B KIaCTEPax, COCTOALINX U3 THICSY Y3JI0B U IPOBOAS 00paboTKy
ThICAY TepabalT manHbIX. Ero pacmnpenenénnas QaiinoBas cucteMa CocoOCTBYET YBEIHUEHHIO CKOPOCTH
Nepeaavyn JaHHBIX MEXIY y3JaMU U MO3BOJISIET BCEMY KIIACTEpy B LIEJIOM MPOJOIDKATh padoTy, axe eciu
OZIMH W3 y3JI0B OCTAaHOBUTCS aBapHiiHO. JIaHHBII MOIXOM CHHMKAeT PUCK IOJHOTO OTKas3a KiacTepa, Jaxe
€CJIM 3HAUUTENIbHOE YUCIIO Y3JI0B BBIMAYT U3 cTpos. Hadoop ucmonb3yercss MHOTMMU KOMIAHUSAMU, TAKUMH
kak Google, Yahoo u IBM, B OCHOBHOM B NPWJIOKEHUAX TMOUCKAa MH(OPMAIIMHA U KOHTEKCTHOW PEKJIAMBI.
[IpeamouTuTenbHbIE ONEPAlMOHHBIE CHCTEMBI, ¢ KoTopeiMU paboraer Hadoop sto Linux u Hadoop, Ho
Takxke nonyctumsbl kak BSD Ttak u OS X.

9. Yro Takoe MapReduce?

OtBer: MapReduce — 3710 Mozenb mapayuleIbHBIX BBIYMCICHUH, KOTOpask UCHOJIb3yeTcs uid paboThl C
6onpimmMu oobEMamu JaHHbIX B Hadoop kimacrepe, COCTOSAIIMM U3 COTEH WM JAaXKe ThICAY Y3JIOB.

Mopnens MapReduce mnepeHOCHT BBIYHMCICHHS K MECTy pACHOJOKEHUS JTaHHbIX B OTIMYHE OT
TPaIUIIMOHHON MOJEH MapajuleIn3Ma, B KOTOPOil JaHHbBIE NMEPEHOCATCS K BHIYMCICHUSAM. Bhruncienus B
mozenu MapReduce coctosaT u3 aByx (az: orobpakenust (Map) u cBéptku (Reduce). B nepBoii daze —
otobpaxenue (Map) — MPOUCXOAUT MPeoOpa3OBaHKUE BXOAHOTO HAOOpa AAHHBIX B BBIXOJAHOH, B KOTOPOM
AIIEMEHTHI Pa3OUTHI Ha KOpTexkH (Tapbl Kitou/3HaueHue). Bo Bropoii daze — cBéprka (Reduce) —
MIPOUCXOIUT 00paboTKa pe3yabTaToB Mpeablayliel (as3sl u mpeoOpa3oBaHUE JaHHBIX TaKke B HaOOp map
KJIIOY/3HaueHNe, HO yXe MeHbLIero pasmepa. Kak BHIHO M3 camMoro Ha3BaHMS MOJIEIH BBIYHMCICHUIN
MapReduce cBéptka (Reduce) Bcerma BemomnHsieTcs: mocie otoOpaxkenus (Map). SI3bIK, HA KOTOpOM
peanuzoBana monenb MapReduce — 310 Java. Bce nanHble, KOTOpble momiiexar oOpaboTke B MOJAEIH
BbIuuciieHnit MapReduce 10’kHBI OBITH IIPECTABICHBI B BUJE Map KIIOY/3HAYCHUE.

I 1. KakoBa ctpykrypa nporpammsl MapReduce?
Otser: [Iporpamma MapReduce cocTouT u3 Tp€X CIeayrOIMX YacTe:
o JlpaiiBep

o OtoOpaxenne (Mapper)

o CBéptka (Reducer)

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-1)
Tunosbie BONPOCHI 3a4eTa

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

Tunosble 3aganusa 1 3adera (ITK-1)
Tunosble 3a1aHNS TECTUPOBAHUS

1. KakoBel HambOosnee oOmme ¢opMaThl BXOAHBIX AaHHBIX, ompenenéHubie B Hadoop? Kakoit u3 HuX
UCTIONB3YETCs IO YMOTYaHUIO?

Otset: Hanbonee o6mme GpopmaTsl BXOAHBIX JaHHBIX, onpeaenéaasie B Hadoop 31o
o TextInputFormat

o KeyValuelnputFormat
o SequenceFilelnputFormat

[To ymomuanuto ucnomnezyercs TextInputFormat.
2. B uém ommmume mexay kinaccamu TextInputFormat u Key ValuelnputFormat?

Otset: TextlnputFormat uuraer cTpoku u3 TeKCTOBOro (ailia W TMPEAOCTABISIET CMEIICHHE CTPOKH
OTHOCHUTENILHO Haudajna (paiiyia B KauecTBE BXOJHOTO KJIO4a JJisi oToOpaskenusi (Mapper), a camy CTpOKY B
Ka4eCTBE BXOJHOTO 3HAUEHUS JjIsl oToOpaxkeHust (Mapper).
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KeyValuelnputFormat untaer cTpoku M3 TEKCTOBOTrO (hailia M MPOU3BOAUT Pa300p Kaxa0il OTAEIbHOM
CTPOKHM B Tapy Kiroy-3HaueHue. Bce CHMBOJIBI OT Hawaja CTPOKM M JO IMEPBOrO CHMBOJA TaOyJsIUU
nepenarTcs otoopaxkeHuto (Mapper) B KauecTBe KIJII04a, a OCTaToK mepenaérest orobpaxenuto (Mapper) B
KaueCTBE 3HAYCHMUS.

3. Uto Takoe Tpekep 3ananuii (JobTracker)?

OtBet: Tpekep 3amanuii (JobTracker) — ato cepBuc miargopmbr Hadoop, KoTopsblii 3amyckaeT Ha KiacTepe
3amanus (Job), mocTpoeHHbIe cortacHO Monenu Beraucienuss MapReduce. Tpekepom 3ananuii (JobTracker)
TaK)Ke Ha3bIBACTCS y3€l KJIacTepa, Ha KOTOPOM paboTaeT yKka3aHHBIN CEpBUC.

4. Yro takoe Hadoop Streaming?

Otset: Hadoop Streaming — 310 o6muii API, mo3Bomsttomuii mporpaMmme, HalTMCAaHHON TEOPETUYECKHA Ha
000M sI3bIKe, peann30Barh (asbl oroopaxenus (Map) u cBéptku (Reduce) B urarpopme Hadoop.

5. Kak BBITIOJTHUTB MPOBEPKY paboTocrnocoOoHocTH (aitnoBoit cucteMbl HDFS?

Otser: [Ina npoBepku pabotocrnocodHocTH ¢aitnosoit cucremsl HDFS ncnons3yercs yrunura FSCK. Ona
OYeHb yI00HA JJIs MPOBEPKH IEIOCTHOCTH (haiina, UMEH OJIOKOB M PACIIONIOKECHHSI OJIOKOB.

ITpumep. 3anmyck yrunutsl FSCK. hdfs fsck /dir/hadoop-test -files -blocks -locations

6. KakoBsl mapameTps! GpyHKIMI oTOOpakeHui (map) u cBEpTku (reducer)?

OtBer: CurHatypbl METOAOB OTOOpaXEHUS M CBEPTKM MHOTO TOBOPSAT O THUIIE BXOAHBIX M BBIXOAHBIX
JaHHBIX, KOTOpBIMU pabotaer 3amanue (Job). B mpeamonoxenun uto Bbl ucnonsiyere TextInputFormat,
napameTpsl GyHKIMu otodpaxenus (Map) MOTYT BBIIVISLIETh CIAETYIOIUM 00pa3oM:

o LongWritable (BxomHoit kito4)

o Text (BxogHoe 3HaueHue)

o Text (ITlpomMexyTOUHBIN BBIXOHOM KITHOY)

o IntWritable (IIpoMexxyTouHOE BBIXOAHOE 3HAYCHHUE)

UYeTtsipe mapametpa GyHkmuu cBEPTKH (reduce) MOTYT OBITh TAKUMH:
o Text (IIpomesxkyTOUHBII BBIXOIHOM KIIIOY)

o IntWritable (IIpomexxyTouHOE BBIXOJHOE 3HAUCHHE)
o Text (OxoHYaTENbHBIN BHIXOJHOM KITHOY)
o IntWritable (OxoH4aTenpHOE BBIXOJHOE 3HAYCHHE )

7. Jns gero npeanaznaueH gopmar ¢aitna SequenceFile B Hadoop?

Otset: ®opmar daiina SequenceFile ncronp3yercs Ajis XpaHeHUs TBOUYHBIX Map Kirod/3HadeHue. dopmar
SequenceFile mo3BomsieT pa3aensaTh (aiin 1axke ecliv TaHHbIe BHYTPHU (aiiia XpaHATcs B C)KaTOM BHJIE, UTO
HEBO3MOYKHO MpU OOBIYHOM apXHMBHUPOBAHUU (ailioB. Bbl MoXkeTe BbIOpaTh Kak c)kaTue Ha YPOBHE 3aIllCH,
MIPU KOTOPOM OTJICIBHBIC TMaphl KITt04/3Ha4eHUe OyayT cKaThl. JInOO BBl MOXKETE BHIOpATh C)KaTHE HA YPOBHE
0JI0Ka, HECKOJILKO 3aIrrcei OyIyT C)KaThl BMECTE.

8. Uro Takoe mmardopma Hadoop?

Oter: Hadoop — o910 cBOOOAHO pacmpocTpaHsemas IulaTgopma, OCHOBAaHHAs Ha  SI3bIKE
MPOrpaMMHUPOBaHUS Java W TO3BOJISIONIAs MPOBOIUTEH BBEIYUCICHUS HaJ OONBIIUMU 00BEMAMH JAHHBIX B
pacupenenéHHbIX KilacTepax.

Hadoop siBnsiercst gactpio mpoekTta Apache, koropslii crioHcupyerces ¢pormom Apache Software Foundation.
Hadoop nmo3BosnsieT 3amyckars NpUIOKEHHS B KJIacTepax, COCTOSIIIUX U3 THICSY Y3JI0B U MPOBOJIA 00paboTKy
ThICSIY TepabaiiT naHHbIX. Ero pacnpenenéunas gaitnoBas cuctemMa CoCOOCTBYET YBEIMYEHHIO CKOPOCTH
nepesayn JaHHbIX MEXIY Y3JlaMU U MO3BOJISIET BCEMY KJlacTepy B LIEJIOM MpOJoJkKaTh padoTy, Jaxe eciu
OIIMH M3 y3JI0B OCTAHOBUTCS aBapHitHO. JIaHHBIN MOJXOJ] CHIXKAET PUCK IMOJHOTO OTKasza KiacTepa, Jaxe
€CJIM 3HAYUTENIbHOE YHCIIO Y3JI0B BhIAYT U3 cTpos. Hadoop ucnonb3yeTcss MHOTMMU KOMITAaHUSIMU, TAKUMU
kak Google, Yahoo u IBM, B 0OCHOBHOM B MPWIOKEHHUSIX MOUCKAa WH(OPMAIIMK U KOHTEKCTHOW PEKJIAMBI.
[IpeanodTuTenbHBIC ONEPAIIMOHHBIE CUCTEMBI, ¢ KoTopbiMu padoraer Hadoop sto Linux m Hadoop, HO
Takxke qonyctuMbl kak BSD tak n OS X.

9. Yto takoe MapReduce?
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OtBer: MapReduce — 3T0 Mozenb mapayuleIbHBIX BBIYMCICHUH, KOTOpask UCHOJIb3yeTcs uid paboThl C
6onpmmMu oobEMamu JaHHbIX B Hadoop kiacrepe, COCTOSAIIMM U3 COTEH WIIM JAaXKe ThICAY Y3JIOB.

Mopnens MapReduce mnepeHOCHT BBIYHMCICHHS K MECTy pACHOJOKEHUS JaHHbIX B OTIMYHE OT
TPaIUIIMOHHON MOJEH Mapajulein3Ma, B KOTOPOil JTaHHbBIE NMEPEHOCATCS K BBIYMCICHUSAM. Bhruncienus B
mozenu MapReduce coctosT u3 aAByx (az: orobpakenust (Map) u cBéptku (Reduce). B nepBoii daze —
otobpaxenue (Map) — MPOUCXOAUT MPeoOpa3OBaHKUE BXOAHOTO HAOOpa AAHHBIX B BBIXOAHOH, B KOTOPOM
AIIEMEHTHI pa3OUTHI Ha KOpTexkH (Tapbl Kitou/3HaueHue). Bo Bropoii daze — cBéprka (Reduce) —
MIPOUCXOIUT 00paboTKa pe3yabTaToB Mpeablayliel (as3sl u mpeoOpa3oBaHUE JaHHBIX TaKke B HaOOp map
KJIIOY/3HaueHue, HO yXXe MeHbLIero pasmepa. Kak BHOHO M3 camMoro Ha3BaHMS MOJEIM BBIYHMCICHUIN
MapReduce cBéptka (Reduce) Bcerma BemomnHsieTcs: mocie otoOpaxkenus (Map). SI3bIK, HA KOTOpOM
peanuzoBana monenb MapReduce — 310 Java. Bce nanHble, KOTOpble momiekar oOpaboTke B MOJAEIH
BbruuciieHnit MapReduce 10’kHBI OBITH IIPECTABICHBI B BUJE MAp KIIOY/3HAYECHUE.

I 1. KakoBa ctpykrypa nporpammsl MapReduce?

Otser: [Iporpamma MapReduce cocTouT u3 Tp€X CIeayrONMX YacTeH:
o JlpaiiBep
o OtoOpaxenne (Mapper)

o CBéptka (Reducer)

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

MK-1 Crocobexn pemiaTh COLMAITLHO-D)KOHOMUYECKHE 3a1aun
«3aUTEHO» BEPOSTHOCTHBIMH M CTaTHUYECKUMH METOIaMH. Pa3pabarbiBacT
WH(POPMAIIMOHHBIC CUCTEMBI, UCIIOJIb3Ys MOJTYUYCHHBIC JaHHBIC

IK-1 Br3pIBaeT TPYAHOCTH pEIICHHE COIMATBLHO-2KOHOMHUYECKHUX 3ajad
BEPOSITHOCTHBIMH U CTaTUYECKUMH METOIaMHU.

«HE 3a4TCHO»

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueMm paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, oObem, a
TaKKe MOPSAIOK U3YUCHHsSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTH.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCHUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOorpaMMHOE o0ecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoil
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue JUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAHHOM JTOMOJIHHUTEIHHOM
JUTEPaTypPhL;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccruoHabHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:
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- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTACIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MUMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMs HMCIOJIb3yeMOl Hay4yHOH JHUTeparyphl.
Koncniekt MoXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh INEpedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1allny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIBb30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMUEH, KOTOpas MOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3ECHTALMU: aKTyaJbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HAIpPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (popMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD NIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. BonkoBa, T. B., Haceiikuna, JI. @. Pa3spabGorka cucteM pacmpeneieHHON o0OpaOOTKM MaHHBIX :

yueOHO-MeTouueckoe mocobue. - Bech cpok oxpaHbl aBropckoro mpasa; PaspabGorka cucrem
pacmipeneneHHol 00paboTku AaHHBIX. - OperOypr: OpeHOyprckuii TocyaapcTBeHHbIM yHUBEpcUTET, DbC
ACB, 2012. - 330 ¢ - Tekcr : osmekrponnbii // 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-MeToanyeckoe mocooue. - Cankr-IletepOypr: Yaupepcurer UTMO, 2019. - 52 c. - Tekcr :
anekTponubii  // OBC  «YHuBepcurerckas ~— OMOnMOTEeKa  OHJIAMHY [caiir]. - URL:
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anekTponubit // OBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/453248

3. Bapckuii A. b. TlapamnensHoe mporpaMMmupoBaHue : MoHorpadus. - 2-€ W3M., UChpaB.. - MocCKBa:
Hammonaneubiit OtkpeiTeiii YauBepcutetr «MHTYUT», 2016. - 346 c. - Teker : snexkrponHbI // 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 MCITIONIb30BaHUEM TexHosnoruu MPI. - 2021-01-23;
[TapamuienbHOE  HporpaMMHpOBaHUE € uUcCHoiub3oBaHueM — texHoinormn  MPL. - Mocksa:
Wntepner- Yausepcurer Mudopmarmonnsix Texuonoruit (MHTYUT), 2016. - 83 c. - Tekct : aneKTpOHHbII
/I TPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/73704.html

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

7. ApweixoB C. b., Topoganues M. A., llykun I. A. [lapamienbHoe mnporpaMMHpOBAaHUE HaJ OOIIEiH
namsTeio: OpenMP : yuebHoe nocodue. - HoBocubupck: HoBocuOupckuii rocynapcTBeHHBIN TEXHUUECKUN
yauBepcureT, 2019. - 95 c. - Teker : anekrponnsiit // ObC «YHuBepcurteTckast OnbiIMoTeka oHIainy» [caiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=576119

6.3 VlHble HICTOUHUKHU:
1. Java Rush - https://javarush.ru/
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2. Hauwnonanbusiit OTkpeiTeiid YHuBepcuteT « MIHTYUT» - http://www.intuit.ru/
3. CKA MahtPartner - http://mathpar.cloud.unihub.ru/
4. Apache Hadoop. http://hadoop.apache.org/ - http://hadoop.apache.org/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccnoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPpOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPeNy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JlnmeH3noHHOE U CBOOOIHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
Java 8 Update 151 Oracle Corporation 27.03.2018 99,73 MB 8.0.1510.12
LibreOftice

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Microsoft Windows 10

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

. Lludporoii obpazoBarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
. Hayunas snexrponnas oubmmnoreka «KubepJlennnkay. — URL: https://cyberleninka.ru

. Hayunas snekrponnas 6udianoreka eLIBRARY.ru. — URL: https://elibrary.ru

. [Tmarpopma Springer Link. — URL: https://link.springer.com

. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru

. Poccutiickas rocymapcrBennas 6ubnumoreka. — URL: https://www.rsl.ru

. Poccuiickast HarmonansHas 6ubnmoreka. — URL: http://nlr.ru

0 NNk W=

TamOoBckasi obOnacTHas yHHMBepcaibHas HayuHas OubOmuoreka wum. A.C. Ilymkumna. — URL:
http://www.tambovlib.ru

9.  VHuBepcurerckas OuOnuoTeka  OHJAMH:  3JeKTpoHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru

10. ®enepanvHoe xpanwnuine «EnunHas xommexuus mudpoBbIX oOpasoBaTenbHBIX pecypcoBy». — URL:
http://school-collection.edu.ru

11. ®enepanbhbiii mopran «Poccutickoe oopazoBanue». — URL: https://www.edu.ru
12. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
13. KOpaiit: snexTponHo-0mbauoreuHas cuctema. — URL: https://urait.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



