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COIEPXAHUE

R (50077 fct:hi 1 1 89112 (61102 11 R0 1) SN 4

. Mecto muctiatIuHBL B CTPYKTYPE OIT MaTHCTPATYPBL. ... uvtinttetteeeteetteeteeteeteeaeeereeeneeneennenns 5

. O0OBEM U COMEPIKAHME TACTIATIITITHBL. . . ..\ vsussenssenteenseenneenseenneeneeeaseeeseanasanseanseanseenreenneenneans 5

. KorTpons 3HaHM# 00y4Jaronuxcst U TUTTOBBIC OITCHOUHBIE CPEICTBA. ... vtnureenrsenreenreenneenneenneenneenneans 7

. MeToandeckne ykazaHus I 00YUYAIOITAXCS 10 OCBOCHHUIO JUCITUTUTHHBI (MOJTYTIS) ..\ vveeeeeanreannannnns 13
. Y4eOHO-MeToiuecKoe U HHPOPMAITHOHHOE 00ECTICUCHHE JUCIUTITIHBL. . . . \vueseeeeeneeneneeneneenennanenss 15
. MarepuanbHO-TEXHUIECKOE obecrieueHue JTUCITUTITAHBL, MpOrpaMMHOE obecrieueHue,

npodeccroHabHBIC 0a3bl TaHHBIX U WH(POPMAITHOHHBIE CITPABOTHBIC CHCTEMBL. . ...'vveeereenreanreansannns 16



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. Moaeas nporpammupoBanust Hadoop.
Jlekumus.
Jlekuua. He npenycmotrpeHa.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOIl paboTHI.

Tema 2. : Pacnpenesennas o0padorka nannbix ¢ nomombio Hadoop.
Jlexknus.
Jlexuus. He npenycmorpeHna
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 3. O0padoTka 1aHHbIX ¢ oMol MoayJass Hadoop Common.
Jlekumus.
Jlekuua. He npenycmoTrpena
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOIl paboTHI.

Tema 4. O0pa6oTka 1aHHBIX ¢ noMombI0 MoayJsi Hadoop YARN.
Jlexknus.
Jlexuus. He npenycmorpeHna
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 5. O0padoTka 1anHbIX ¢ noMoubi0 Moayass Hadoop MapReduce.
Jlekumus.
Jlekuusa. He npenycmorpena
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3amure J1abOpaTopHOIl paboTHI.

Tema 6. TectupoBanue gaiinosoii cucrembl HDFS.
Jlexknus.
Jlexuus. He npenycmorpeHna
3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:



1. IToaroToBka K 3amure J1aOOpaTopHOil paboTHI.

Jlexknus.

Tema 7. Apxutexktypa Spark. Xpanuinine JaHHbIX

Jlexuus. He npenycmorpeHna

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
3agaun:

1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Jlexkuns.

Jlekuusa. He npenycmoTrpena

Tema 8. Apxurekrypa Spark. API.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOIl paboTHI.

Jlexknus.

Tema 9. ApxutexkTypa Spark. MeHemxep KJiacrepa.

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:

rocemaemMocts — 30 0ayuIoB

TEKYIHI KOHTpOb — 50 6amioB

4 cemectp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU

Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO

MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl
1. Mognens [IpakTnue 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
OpOrpaMMHUpOBa |  CKoe BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
Hus Hadoop. | 3amanue 10 Gamnos
2. : [IpakTnue 5 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemnoro
Pacnpenenenna |  ckoe BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi pabOTHI CTYACHT HOMydaeT
st 00paboTKa 3a/1aHKE 10 6amioB
JAHHBIX C
MTOMOILBIO
Hadoop.

3. O6paboTka IIpaktrue 5 Brmonaenwne u 3amuTa saboparopHoii paboTel. B cirydae ycnenrHoro
JAHHBIX C CKOE BBINOJIHEHUS BCEX 3aJlaHUN J1a0opaTopHOI pabOThI CTYAEHT IOIy4aeT
HIOMOIIBIO 3aaHue 10 Ganos

monyist Hadoop

Common.




4. O6paboTka MpakTuu 10 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemHoro
JTAHHBIX C ecKoe BBITIOJTHCHUS BCEX 3aJ]aHU JIa0OPaTOpHOU paObOTHI CTYACHT MOTydYacT
MTOMOLIBIO 3agaHue( 10 6amioB

moxynst Hadoop |koHTpOIB
YARN. HbIH
cpe3)

5. O6paboTka IIpaktrue 5 Brmonaenwne u 3ammuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
JAHHBIX C CKOE BBITIOJTHEHUA BCEX 3aJaHHI 1ab0opaTopHOM pabOTHI CTYACHT MOTyYaeT
MTOMOIIIBIO 3a/1aHue 8 baoB

monyist Hadoop
MapReduce.

6. | TectupoBanme |IlpakTrae 6 Brmonaenwne u 3ammuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
(haiinoBoit CKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON padOTHI CTYACHT MOIy4YaeT

cucrembl HDFS.| 3amanue 8 OaoB.

7. | Apxurexrypa |IlpakTtude 8 Brmmonaenwne u 3amuTa 1aboparopHoit paboTel. B cirydae ycnenrHoro

Spark. cKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON paOOTHI CTYACHT MOIYyYaeT
XpaHumuiie 3a/IaHAC 8 batoB.
JAHHBIX

8. | Apxutekrypa |lIpakTmde 8 Brmonaenne u 3amuTa saboparopHoii paboTel. B cirydae ycnenrHoro
Spark. APL cKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON paOOTHI CTYACHT MOIYy4YaeT

3a/1aHue 8 O6aoB.

9. | Apxurexrypa |IlpakTiue 8 Brmonaenwne u 3amuTa 1aboparopHoit paboTel. B cirydae ycnenrHoro

Spark. cKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON padOTHI CTYACHT MOIYyYaeT
Menemxep 3a/IaHAC 8 batoB.
Kjactepa. TecTupon 10 B cnyuae mpaBunbHBIX OTBeTOB Ha 51% 3amaHuii TeCTHpPOBaHUSA
aHue(KoH cTyaeHT nomydaet 10 Gamos
TPOJILHBI
i cpe3)
10. [TocemaeMocThb 30 30 6amnoB — crynent nmocetwi Bee 100% 3ansaTHit
7-9 GannoB — cTyaeHT nmoceTws He MeHee 80% 3aHATHil
4-6 6amioB — cTyneHT nmocetun He Mmeree 50% 3aHaTuit
1-3 Ganna — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit
Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
11. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpex0aTbHOM
mkane. [lepeBog  100-GammpHOM
YEThIPEX0aUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeHUTHHIOBOW OICHKA IO JUCHUUIUIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auyTeHo

0 - 49 6aiut0B

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

I 1.

IIpakTnyeckoe 3aaHue

Tema 1. Mogens nporpammupoBanust Hadoop.
3ananus Kk JadoparopHoii padore mo teme Nel ""Moneab nporpammupoBanus Hadoop"'.

OcnoBbl Apache Hadoop. Pa3BepTriBanne u TecTupoBaHue.

Tema 2. : Pactipenenennas o0paboTka JaHHBIX ¢ moMoIbio Hadoop.

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




1. Co3nath mporpamMmy Ajs MOCTPOSHHUS MHBEPTUPOBAHHOTO UHJIEKCA 110 HA0OPY TEKCTOBBIX JOKYMEHTOB.

Tema 3. O6paboTka gaHHBIX ¢ ToMoIbi0 Moayiist Hadoop Common.

3ananus k jadoparopHoii padore no teme Ne3 "O0padoTka 1aHHBIX ¢ HoMolIbLI0 MoayJass Hadoop
Common"'.

1. Coszgarh mporpaMMy mojicdeTa YaCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.

Tema 4. O6paboTka maHHBIX ¢ oMot Moayist Hadoop YARN.
3aganus Kk JadoparopHoii padore nmo Teme Ne4 ""O0padoTka naHHBIX ¢ noMoubio Moxy./ist Hadoop
YARN".
1. Cosnarp mporpamMmy ¢ peanusanuei ¢pynkuuit Map u Reduce B mutargopme Apache Hadoop.

2. Co3marp mporpamMmy ISl BRIYUCICHHUS MO KaKJIOMY IOJIB30BATEII0 OOIIET0 KOJIWYECTBA TMOCEIIEHHBIX
UMU CalTOB.

Tema 5. O06paboTka qaHHBIX ¢ ToMoIIbio Moayiss Hadoop MapReduce.

3ananus k jadoparopHoii padore no teme NeS "O0padoTka 1aHHBIX ¢ HoMolbLI0 MoayJast Hadoop
MapReduce".
1. Co3marb mporpaMMy MOMCKa KpaTdyalux myTel B rpade ¢ ucnoiab3oBannemM MapReduce.

Tema 6. TectupoBanue (aitnosoii cucremsl HDFS.
3ananus k jadoparopHoii padore no teme Ne6 "TectupoBanue daiiiosoii cucrembl HDFS'.

1. CxonourypupoBare HDFS, ycraHoBuB KonmdecTBO Komuii B 4 (peruiMkaiusi), U MPOBEPUTH PabOTy
(aitnoBoil cucTeMBbI ¢ ATON KOH(UTYpAITHEH.

Tema 7. Apxurektypa Spark. Xpanwmiie qaHHBIX
3aganus Kk JadoparopHoii padore mo Teme Ne7 "Apxurektypa Spark. Xpannianie JaHHbIX" .
Hamucare mporpammel asist Spark, perraroniue cieayronue 3a1aqu:

1. Ha ocHOBe 3aaHHOTO TeKcTa B (aiijie COCTaBUTH CIOBAph — TO €CTh CIIUCOK BCEX YHHMKAIBHBIX CIIOB,
UCTIOJIb3YEMbIX B TEKCTE B ai()aBUTHOM MOPsAKE. 3HAKU MPENUHAHNS UTHOPUPOBATH.

2. Ha ocHoBe 3aJaHHOI0 TCKCTa MOACYUTATh BXOXKICHHEC KaXJ0ro CJIOBA. To ecth CJIOBApb B KOTOPOM JJIsA
KaKao0ro CJI0Ba YKa3bIBACTCS CKOJIBKO Pa3 OHO BXOAUT B TCKCT.

Tema 8. Apxurekrypa Spark. API.
3ananns k JadoparopHoii padore mo teme Ne8 "Apxurektypa Spark. API".
Hamucare nmporpammel asist Spark, perraroniue cieayronue 3a1aun:

1. lanbl aBa pasHbeix Tekcta. ChopMupoBarh 3 MHOXKECTBA: MEPECEUCHUE CIOBAapel 3aJaHHBIX TEKCTOB,
MHOKECTBO CJIOB, BXOASIIUX TOJBKO B NEPBBII TEKCT, MHOXECTBO CJIOB, BXOISALIUX TOJIBKO BO BTOPOM
TEKCT.

Tema 9. Apxutektypa Spark. Menemxkep Kiacrepa.
3ananus k jadoparopHoii padore o teme Ne9 "Apxurekrypa Spark. Menem:kep kiaacrepa'.
Hanmcats nporpammsl aist Spark, pemaroriye ciieayromue 3a1a4u:

1. Jlana marpuua uucen. [IpoBeputhb sBIsS€TCS JM MaTpulla CUMMETPUYHOM OTHOCUTENIBHO IJIaBHOM
JaroHay.

2. Hanucarb nporpaMmy NMepeMHOKEHHS ABYX MATPHIL. .

TecrupoBanue



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

1. KakoBbl Hambosee oOuiue Qopmarbl BXOAHBIX NaHHBIX, ompenenéHHsle B Hadoop? Kakoit u3 Hux
UCTIONIB3YeTCs 0 YMOTYaHUIO?

Otget: Hanbonee obuiue (hopmarsl BXOIHBIX JaHHBIX, onpeaenéHusie B Hadoop ato
o TextInputFormat

o KeyValuelnputFormat
o SequenceFilelnputFormat

ITo ymomuanuto ucnons3yercs TextInputFormat.
2. B uém omimmume mexay kimaccamu TextInputFormat u KeyValuelnputFormat?

Oter: TextlnputFormat ynuraeT cTpokKM M3 TEKCTOBOro (hailia M MPEJOCTaBISIET CMELICHHE CTPOKH
OTHOCHTEJIbHO Hauaia (paiima B KauecTBE BXOJHOTO Kiroda Juist oToOpaskeHust (Mapper), a caMy CTpOKY B
Ka4eCcTBE BXOAHOTO 3HaUEHUs aJisi oroOpakenus (Mapper).

KeyValuelnputFormat umraeT CTpokHM W3 TEKCTOBOTO (ailia W MPOU3BOAUT paz0op KaKIOW OTAEIHHOMN
CTPOKM B Tapy KJroY-3HaueHHWe. Bce CHMBOJIBI OT Havaja CTPOKM M IO TIEPBOTO CHMBOJIA TaOyJISIIHA
nepemaroTcst orobpaxenuto (Mapper) B kKauecTBe KJIHO4a, a OCTATOK mepenaércs oroopaxkenuto (Mapper) B
KaueCcTBE 3HAYCHUSI.

3. YUro Takoe Tpekep 3amanumii (JobTracker)?

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

4. Yto takoe Hadoop Streaming?

Otset: Hadoop Streaming — 3to o6umii API, mo3Bosstromuii nporpamMmme, HanMCcaHHON TEOPETHUECKU HA
000M A3BIKE, pean3oBath ¢a3sl orodpaxenus (Map) u ceéprku (Reduce) B mmardpopme Hadoop.

5. Kaxk BBIOTHUTH IPOBEpKY padorocriocoOHocTH daitnosoit cuctemsl HDFS?

Otser: [l mpoBepku pabotocnocodHocTH (aitnoBoit cucremsl HDFS ucnonsiyercs yrunuta FSCK. Ona
O4YeHb yI00Ha ISl MPOBEPKH LIETOCTHOCTH (aiiia, UMEH OJIOKOB U PACTIONOKEHHUS OJIOKOB.

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

OtBer: CUTHaTypbl METOAOB OTOOpPaKEHUS M CBEPTKM MHOTO TOBOPST O THIIE BXOAHBIX M BBIXOIHBIX
JTAHHBIX, KOTOpbIMU paboTaeT 3amanue (Job). B mpeamonoxeHnun uro Bel ucnonb3yere TextlnputFormat,
napameTpsl GpyHKIuH oToOpaxkeHus (Map) MOTYT BBIISIIETh CISAYIOIIMM 00pa3oM:

o LongWritable (Bxoxnoii kitou)

o Text (BxomHoe 3HaueHmE)

o Text (IIpomesxyTOUHBII BBIXOIHOM KITIOY)

o IntWritable (IIpomexxyTouHOE BBIXOJHOE 3HAUCHHE)

Yetsipe napameTpa GyHKIUU CBEPTKH (reduce) MOTYT OBITh TAKMMHU:
o Text (IlpomMexyTOUHBIN BBIXOHOM KITHOY)

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

7. Has gero mpennasHaueH popmar daiina SequenceFile B Hadoop?

Otget: @opmar daiina SequenceFile ucnonp3yercs 1 XpaHeHUs JBOMYHBIX Map Kitod/3HadeHune. Gopmar
SequenceFile mo3BosnsieT pazaensaTh ¢ailsl qaxke eciay JaHHbIE BHYTPH (aiiyia XpaHsTcs B CKaTOM BHJIE, YTO
HEBO3MOKHO NPH OOBIYHOM apXMBHPOBAaHUM (ailioB. Bel MoxkeTe BHIOpaTh Kak C)kaTHe Ha ypOBHE 3alllCH,
IIpU KOTOPOM OTJIEJIbHBIE Mapbl KJIt04/3Ha4eHue OymyT cxarhl. JInOO BbI MOXeTe BHIOpATh C)KaTue Ha ypOBHE
00Ka, HECKOJIIBLKO 3armucel OyayT CKaThl BMECTE.

8. Uto Takoe miardpopma Hadoop?



Oter: Hadoop — o510 cBOOOAHO pacmpocTpaHsemas IulaTgopma, OCHOBAaHHAas Ha  SI3bIKE
MPOrpaMMHUPOBaHUs Java W TO3BOJISIONIAs MPOBOIUTEH BBEIYUCICHUS HaJ OONBIIUMU 00BEMAMH JaHHBIX B
pacpenenéHHbIX KacTepax.

Hadoop siBnsiercst gactpio mpoekTta Apache, koropslii crioncupyerces ¢pormom Apache Software Foundation.
Hadoop no3BossieT 3anmyckarh NpUIOKEHHS B KJIacTepax, COCTOSIIIUX U3 THICSY Y3JI0B U MPOBOJIA 00paboTKy
ThICSIY TepabaiiT naHHbIX. Ero pacnpenenénnas 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] CHI)KAET PUCK IMOJHOTO OTKasa KiacTepa, Jaxe
€CJIM 3HAYUTENIbHOE YHCIIO Y3JI0B BhIAYT U3 cTpos. Hadoop ucnonb3yeTcss MHOTMMU KOMITAaHUSIMU, TAKUMU
kak Google, Yahoo u IBM, B 0OCHOBHOM B MPWJIOKEHHUSIX MOUCKa WHGOPMAIIMK U KOHTEKCTHOW PEKJIAMBI.
[IpeanouTuTenbHbBIC ONEPAIIMOHHBIE CUCTEMBI, ¢ KoTopbiMu paboraer Hadoop sto Linux m Hadoop, HO
Takxke qonyctuMbl kak BSD tak n OS X.

9. Yto takoe MapReduce?

OtBer: MapReduce — 3T0 Momenb mapajuieIbHBIX BBIUMCICHUN, KOTOpas HCIIONB3YeTCsl I paboThI C
6onbminMu o0béMaMu JaHHbIX B Hadoop kitactepe, COCTOSIIMM K3 COTEH WM JIaXkKe ThICSY y3JI0B.

Mogens MapReduce mnepeHOCHT BBIUMCICHHS K MECTy pAaclolOKEeHUs MJaHHBIX B OTJIMYHE OT
TPaAMLIMOHHONW MOJIENH TMapajieNn3Ma, B KOTOPOH JaHHbIE MEPEHOCITCS K BbIUKCICHUSIM. Boruncienus B
monenu MapReduce cocrost u3 nByx ¢as: oroopaxkenus (Map) u cBéprku (Reduce). B mepsoit daze —
orobpaxkenne (Map) — mpoucxoauT mpeoOdpa3oBaHNUE BXOAHOTO Ha0Opa JAaHHBIX B BBIXOAHOW, B KOTOPOM
AIEMEHTHI Pa30MTBI Ha KOpPTekH (mapsl Kitod/3HadyeHue). Bo Bropoit daze — cBéprka (Reduce) —
MIPOUCXOAUT 00paboTKa Pe3yabTaToB MpeabiayIieii (ha3el U mpeoOpa3oBaHNUE JaHHBIX TaKke B HaOOp map
KJIIOY/3HAaUY€HUE, HO YXe MeHbIIero pasMepa. Kak BUAHO M3 caMOro Ha3BaHUS MOJEIH BBIYHUCIICHHI
MapReduce cBéprka (Reduce) Bcerma BeimomHsieTcs mocie otoOpaxkenus (Map). f3pik, Ha KOTOpOM
peanuzoBana moaenb MapReduce — 3to Java. Bcece manHble, KOTOphIE TOjiexar oOpaboTke B MOIETH
BbruncieHnit MapReduce g0>xHBI ObITH MpeACTaBIEHBI B BUJIE Tap KITIOY/3HAYCHHE.

1 1. KaxkoBa ctpykrypa nporpammer MapReduce?

Ortger: [Iporpamma MapReduce cocTout u3 TpéX ClIeqyIONNX YacTe:
o JlpaiiBep
o OtoGpaxenue (Mapper)

o Caéprka (Reducer)

4.3 IIpomexxyTouHast aTTeCTaIMA 110 AUCIUIUIMHE POBOIUTCS B popMe 3adeTa

Tunosblie Bonpocsl 3auera (IIK-1)
Tumnoseie BONPOCHI 3a4eTa

1 1. [Tonsitue n onpenenenue BigData.
2 2. Ocobennoctu cbopa, xpaneHusi, 00padoTku u ananuza BigData.
3 3. TpeboBaHus Kk pacnpeneaecHHBIM HHHOPMAIIMOHHBIM CUCTEMAM.

Tunosble 3axanus s 3agera (IIK-1)
TumnosBble 3a1aHNsI TECTUPOBAHUS

1. KakoBbl Hambosee oOuiye Qopmarbl BXOAHBIX NaHHBIX, omnpenenéHHsle B Hadoop? Kakoit u3 Hux
UCTIONB3YeTCs MO0 YMOTYaHUIO?

OtBet: Hanbonee obure (hopmarsl BXOIHBIX JaHHBIX, onpenenéHnsie B Hadoop ato
o TextInputFormat

o KeyValuelnputFormat
o SequenceFilelnputFormat

ITo ymomuanuto ucnons3yercs TextInputFormat.
2. B uém omimmumne mexay kimaccamu TextInputFormat u KeyValuelnputFormat?
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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.
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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)

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHH) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

MK-1 Crocobexn pemiaTh COLMAITLHO-D)KOHOMUYECKHE 3aaun
BEPOSTHOCTHBIMH M CTaTHUECKUMHU METOIaMH. Pa3pabarbiBacT
WH(POPMAITMOHHBIC CUCTEMBI, UCIIOJIb3Ys MOJTYUYCHHBIC JaHHBIC

«3a4TEHOY
(50 - 100 6amoB)

«HE 3aUTCHO» IK-1 BbI3bIBaE€T TPYAHOCTH PEIICHHE COIHAIbHO-DKOHOMHUYECKHX 3a]1ad
(0 - 49 Gannos) BEPOSITHOCTHBIMH U CTATHYECKUMHU METOaMH.

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aAIlUN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueMm paboueil mporpammbl nuctuiumHbl (PITJ]), xotopas ompezaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BayKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieueHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBD)Y YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YyeOHO-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.
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B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.
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ydeOHO-MeToanueckoe mnocobue. - Bechb cpok oxpaHbl aBTOpckoro mpasa; Pa3paboTka cucrem
pacripenienieHHOH 00paboTku gAaHHBIX. - OpenOypr: OpeHOyprckuii rocyaapcTBeHHbld yHUBepcuTeT, DbC
ACB, 2012. - 330 <c¢. - Tekcr : omekrponsnbii // IPR  BOOKS [caiit]. - URL:
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[TapannensHO€  mporpaMMupoBaHuW€ C  HcHojdb3oBaHueMm  TexHosorun  MPL. - Mocksa:
Nutepuer-Yausepcutet Undopmarmonnsix Texunomoruit (MHTYUT), 2016. - 83 c. - TekCT : 31eKTpOHHBIN
// TPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/73704.html

6. Jleun, M. Il. IlapamnensHoe mporpaMMmupoBaHue ¢ ucrnosibzoBanueM OpenMP : ydeGHoe mocobwue. -
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Nurtepuer-Yausepcuter Madopmanmonnbix Texnonoruit (MHTYUWUT), At Ilu Ap Meaua, 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

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTAlMM, TEKYLIETr0 KOHTPOJI U TMPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSITEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTPAUU (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JluneH3noHHOE ¥ CBOOOHO PAcIIPOCTPaHIEMOE MPOTpaMMHOE 0OeCTIeUCHHE:
Java 8 Update 151 Oracle Corporation 27.03.2018 99,73 MB 8.0.1510.12
LibreOftice

Microsoft Office [Ipodeccuonanbusiii moc 2007

Microsoft Windows 10
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. Hayunas snexrponnas 6ubmoreka eLIBRARY.ru. — URL: https://elibrary.ru

. Ilnardopma Springer Link. — URL: https://link.springer.com

. [Ipesunentckas 6ubmuorexa umenu b.H. Enpriuna. — URL: https://www.prlib.ru

. Poccuiickas rocynapctBennas oubnnorexa. — URL: https://www.rsl.ru

. Poccuiickas HarmonanbHast Oubmmoreka. — URL: http://nlr.ru

TamOoBckass oOmacTHasi yHHMBepcaibHas HaydHas OuOmmuoreka uMm. A.C. Ilymxwna. — URL:
http://www.tambovlib.ru

N R N Y O N

9. VYHuBepcurerckas ~ OuOnMoOTEeKa  OHJIAMH:  JIEKTpOHHO-OMOMMoTeuHas  cucrema. —  URL:
https://biblioclub.ru

10. ®enepanbroe xpanunuine «EguHas kommekmus 1udpoBbIX oOpa3oBaTenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

11. ®enepanbusblii mopran «Poccuiickoe odpazoBanue». — URL: https://www.edu.ru
12. OBC «YuuBepcuterckast oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru
13. KOpaiit: sanexkrpoHHO-OubMMOTeyHast 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.



