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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumel 3aga4 mpoQecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOEHUS JUCLUIIIUHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- megarorudyecKui

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepax: 01 O6Gpa3zoBanue u Hayka (B cepax: peanuszanuu 00pa30BaTEIbHBIX MPOTPAMM CPETHETO OOIIETro
oOpa3oBaHus, CpenHero NMpo(ecCHOHAIBPHOTO 00pa30BaHUs, BBHICIIETO OOpa30BaHUS W JIOMOJHUTEIHHBIX
npodeccuOHANbHBIX MPOTrpamMM; HAy4HBIX MCCIENOBAaHUI M HAy4YHO-KOHCTPYKTOPCKUX pa3paborok), 40
CKBO3HBIE BU/IbI I€ATEILHOCTH B IPOMBIIUIEHHOCTH (B cdepax: GpyHIaMeHTaIbHbIX OCHOB (PM3UKH JKHUBBIX
CUCTEM U (UBUKO-XMMHUYCCKOW OWOJIOTHH, MPUMEHEHHS JTUarHOCTHYECKOTO M JIeYeOHOTO O0OpYI0BaHUS,
y4acTus B MHHOBAI[MOHHBIX M OINBITHO-KOHCTPYKTOPCKHX pa3pabOTKax; SKCIUTyaTallud 3JIEKTPOHHBIX
npuOOPOB M CUCTEM pPa3IMYHOTO HA3HAYCHUS; MOHMTOPUHIA MMapaMeTpoOB MaTepHUajioB; MOHUTOPHHIA
COCTOSTHHSI OKPY>KarOIIEH CPeIbl)

1.4 B pesynbrare 0CBOCHHSI TUCIUILIUHBI Y 00YYaroIMXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUWY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (Ipy HaITU9IUU WK Ipo(ecCHOHATBHOTO
npodcranaapra) nefcTBUs
YK-1 Cnocoben AHanmu3upyer  3aaady, BBIIICIISISI ee 0a3oBbIC
OCYILECTBIIATh ITOUCK, cocrapysonie. OcCylecTBIsIeT AEKOMIIO3UIUIO 3allayuH.
KPUTUYECKUM aHAIU3 U Omnpenenser, UHTEPIPETUPYET u paHXupyeT

CHUHTE3 MH(OPMALIUH,
MPUMEHSTH CHCTEMHBIH
TIO/IXOT JUISl PEICHUSI
MOCTABJICHHBIX 3a/1a4

nHpopMariio, TpeOyeMyro I PEUICHUs TTOCTaBICHHOMN
3aa4H.

HaxomutT ¥ KpUTHYECKH aHAIHM3HPYET WH(POPMAIHIO,
HEOOXOMMYIO JUISl pEIICHUS TOCTaBICHHOW 3aJlauu.
PaccmarpuBaer pasnudHble BapHaHTBI PEICHHS 3214,
OLICHHMBAS UX JIOCTOMHCTBA U HEJIOCTATKH.

Omnpenenser W OIEHUBACT MPAKTUYCCKHE ITOCIIEACTBUS
BO3MOXKHBIX PEIICHUN 3a/1a91

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

YK-1 CnocobGeH oCymIeCTBISATh MOUCK, KPUTHUECKUH aHaliM3 M CUHTE3 WH(OpPMAIINH,
MPUMEHSITh CUCTEMHBIN MOJXO/ IJIsl pELICHUs TOCTAaBICHHBIX 3a/1a4

Ne HanmenoBanwme ®opma oOyueHus
/1 JACLIVIUINH,
Ounasg
OMNPEASTISIONINX
(cemecTtp)
MEXIUCIUIUTHHAPHBIC TS 13 T4 T3
CBSI3H
1 [CAD-cucremsl +
aBTOMAaTHYECKOI0
MIPOEKTUPOBAHUS
2|CAE-cucremsl +
aBTOMAaTHYECKOI0
MIPOEKTUPOBAHUS




CAM-cucTeMbl
aBTOMAaTUYECKOIO
MPOCKTUPOBAHUS

ANTOpUTMBI
MAIIUHHOTO 00Y4eHUs

bezonacHocTh
KOMITBIOTEPHBIX CETEH

Boxkong -
MpPOTrpaMMUPOBAHUE

Bgenenue B BBICIIYIO
MaTEeMaTHKY

Beenenue B
CIIOPTHUBHOE
MPOTpaMMUPOBAHUE

Bricmras maremaTruka

10

I'padmuecknii nu3aitn

11

JleMoHCTpalMOHHBIN
9KCTIIEPUMEHT B IIKOJIE

12

HNHCTpyMEHTHI
BH3yaJIN3alAN
JAHHBIX

13

KombOuHaTopHEIi
aHamm3

14

Komnerorepnas
rpaduka

15

Maremarnueckoe u
KOMITHIOTEPHOE
MOJZICTTUPOBAHUE

16

Maremarndeckoe
MOJICTTUPOBAHKE U
BH3yaTN3aIIHs
Hay4YHBIX JAHHBIX
CpEICTBaMH SI3bIKA
Python

17

MCTO,Z[LI peuicHuA
TCOMCTPUUCCKUX
3aaa4d

18

Opranuzanus
MIKOJILHOTO KaOMHETa
¢buznkn

19

[IporpamMmmupoBanue
Java

20

IIporpammupoBanue
Ha PHP

21

IIporpammupoBanue
YCTPOUCTB
TETICKOMMYHUKAIIUHA
Ha S13bIKaX BBHICOKOTO
YpOBHSA

22

[IporpamMmmMmupoBanue
YCTpOMCTB
TEJIEKOMMYHUKAIUI
Ha sI3bIKaxX HU3KOIO
YPOBHSA

23

IIpoexTuBHas
reoMeTpus




24 |Pemenue +
OJIMMITHATHBIX
(hu3nueckux 3a1a4

25|CucreMnl +
MHOTOYpPOBHEBOM
3aIUThI HHOPMAITIH

26 |CnopTuBHOE +
MPOTPaMMUPOBAHHUE:
ypoBeHb 1

27 |CaopTuBHOE +
MPOTPaMMUPOBAHHUE:
YPOBEHB 2

28 |CranmapTsl B 005acTu +
MHPOPMALIIOHHON
Oe3omacHOCTU

29 |®u3uka u XUMHUsg +
TBEPIOrO TENa

30 |Duocodus +

31|udposas kynsrypa | +

32 |lIudporas odopadboTka +
HN300pakeHni

33 [OkcnepTHBIE CUCTEMBI +

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

JucuunnuHa «BeruncnuTtenbHble cpeabl 00paOOTKM  JTaHHBIX» OTHOCUTCA K 4YacTH, (HopMUpyeMoii
y4acTHUKaMH 00pa30BaTelIbHBIX OTHOIIEHUH, ydeOHoro turana OIl mo nanpasnennto nmoarotoBku 03.03.02
- ®Ousuka.

JucuuminHa «BeraucnuTensHble cpeibl 00padoTKU JAHHBIX» U3y4yaeTcs B 2 ceMecTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
Oumnas: 2 3.e.

Ounas

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 144
KonTaktHas pabora 64
JlaGoparopnsie (J1ab. pab.) 64
CamocrostensHas padota (CP) 80

3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl y4eOHOMH KOHTPOJISI
paboTHI,

yac.

JlaG | CP

pao.
0|0

2 ceMecTp




Mognens JlaboparopHas
IIPOrpaMMHUPOBAHUS pabora
Hadoop.

Pacnpenenennas JlaGopatopHas
00paboTKa TaHHBIX pabora

C TIOMOIIBIO

Hadoop.

O6paboTka JaHHBIX JlaGopatopHas
C TIOMOIITBI0 MOTYJIS pabora
Hadoop Common.

O06paboTKa JaHHBIX JlaboparopHas
C TIOMOILBIO MOTYJISI pabora
Hadoop YARN.

O6paboTka JaHHBIX JlaGopatopHas
C TIOMOIITBI0 MOTYJIS pabora
Hadoop

MapReduce.

TecTtupoBanue JlaGopatopHas
(halIoBOM CHUCTEMBI pabora
HDFS.

Apxutekrypa Spark. JlaboparopHas
Xpanwuiie pabora
TaHHBIX

Apxutektypa Spark. JlaGopatopHas
API. pabora
Apxutektypa Spark. JlaGopatopHas
Menemxep pabora;
KJIacTepa. TectupoBanue

Tema 1. Moaeas nporpammupoBanust Hadoop.
Jlekumus.
OcnoBbl Apache Hadoop. Pa3BepTriBanne u TecTupoBaHue.
JlaboparopHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
I 1. OcnoBsl Apache Hadoop. Pa3BepTriBanme 1 TecTHpOBaHHE.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
3agaun:
1. [ToaroroBka K 3amuTe J1a00paTOpHON PabOTHI.

Tema 2. Pacnipenesiennasi 00padoTka 1anHbix ¢ nomombo Hadoop.

Jlekumus.

Co3znanue mporpaMm Jyist MOCTPOEHUSI UHBEPTUPOBAHHOTO UHJEKCA MO0 HAOOPY TEKCTOBBIX JOKYMEHTOB.
JlaboparopHbie padoThbI.

JlaGopaTopHoe 3aHsiTHE.

1. Co3nath nmporpamMmy JAjs MOCTPOSHHUS MHBEPTUPOBAHHOTO UHJIEKCA 110 HA0OOPY TEKCTOBBIX JOKYMEHTOB.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

3agaun:

1. [ToaroroBka K 3amuTe J1a00paTOpHON PabOTHI.

Tema 3. O0padoTka 1aHHBbIX ¢ oMol MoayJast Hadoop Common.
Jlekumus.



Co3znanue mporpaMMsbl MOACYETA YACTOTHI BCTPEYAEMOCTH CJIOB B TEKCTE.
JlaGopaTopHbie padoThbI.

JlaGopaTtopHoe 3ansiTHE.

1. Coszgarh mporpaMMy mojicdeTa YaCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 4. O0pa6oTka 1aHHBIX ¢ noMombI0 MoayJsi Hadoop YARN.
Jleknus.

Co3nanue nporpamm c¢ peanuzanueid pynkuuit Map u Reduce B mutargpopme Apache Hadoop. Coznars
MPOTPaMM JJIsi BBIYUCICHHS 10 KaXKI0MY TOJIb30BaTEI0 OOIIETr0 KOJMYECTBA MOCCIIEHHBIX MU CalTOB.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
1. Cosnarp mporpamMmy ¢ peanusanuei pynkuuit Map u Reduce B mutargopme Apache Hadoop.

2. Co3marp mporpamMmy JjIsl BRIYUCICHHUS MO KaKIOMY ITOJIB30BATENI0 OOIIET0 KOJIWYECTBA IMOCEIIEHHBIX
UMU CalTOB.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
3agaun:
1. [ToaroroBka K 3amuTe J1a00paTOpHON PabOTHI.

Tema 5. O0padoTka 1aHHbIX ¢ noMoubI0 Moayass Hadoop MapReduce.

Jlekumus.

Co3znmanue mporpaMM MOMCKa KpaT4alimmx myTei B rpade ¢ ucnonp3zoBanueM MapReduce.
JlaboparopHbie padoThbI.

JlaGopaTopHoe 3aHsiTHE.

1. Co3nath mporpamMmy HOMCKa KpaTyalimx myTel B rpade ¢ ucrnonszoBanneM MapReduce.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

3agaun:

1. [ToaroroBka K 3amuTe J1a00paTOpHON PabOTHI.

Tema 6. TecrupoBanue ¢aiiioBoii cucrembl HDFS.
Jlekumus.
Kondurypuposanue HDFS, ycTaHoBHBKa KOTMYECTBA KOTIHH, MPOBEpKa pabOThI (DaiIoBOI CUCTEMBI.
JlaboparopHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
1. CxougurypupoBars HDFS, ycraHoBuB KonmdecTBO komuil B 4 (peruMkaiusi), U MPOBEPUTH PabOTy
(baitnoBoil cucTeMBbI ¢ ATON KOH(UTYpAITHEH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 7. Apxutexktypa Spark. Xpanuinine JaHHbIX
Jlexknus.
Hanmcanue nporpamm juis Spark, pemaromux cienyronue 3agaqn: 1. Ha ocHOBe 3agaHHOrO TeKcTa B
(baﬁne COCTaBUThH CJIOBAPb — TO €CTh CIIMCOK BCCX YHUKAJIbHLIX CJIOB, UCIIOJIL3YCMbIX B TCKCTC B
asn(haBUTHOM MOpsAIKE. 3HAKH MTPETIMHAHKS UTHOPUPOBaTh. 2. Ha 0CHOBE 331aHHOTO TeKCTa MOACYUTATh
BXOXKJIEHUE KaXKJI0T0 cj10Ba. To €CTh Cl10Baph B KOTOPOM JJIsl KQXK/I0TO CJIOBA YKa3bIBAETCS CKOJIBKO pa3 OHO
BXOAUT B TCKCT.

JlaboparopHbie padoThbI.



JlaGopaTtopHoe 3ansiTHE.
Hamucare nmporpammel asist Spark, perraroniue cieayronue 3a1aqu:

1. Ha ocHOBe 3a1aHHOTO TeKcTa B (aiijie COCTaBUTH CIOBAph — TO €CTh CIIMCOK BCEX YHHMKAIBHBIX CIIOB,
UCTIOJIb3YEMbIX B TEKCTE B ali()aBUTHOM MOPsAKE. 3HAKU MPENUHAHNS UTHOPUPOBATH.

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

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOIl paboTHI.

Tema 8. Apxurexktypa Spark. API.
Jlexknus.
Hanmcanue nporpamm juist Spark, pemaromuex cieayromue 3aaaqn: Jlansl [Ba pa3HbIX TEKCTA.
CdhopmupoBars 3 MHOXKECTBA: TIEPECEUCHUE CIIOBAPEH 3aJaHHBIX TEKCTOB, MHOXKECTBO CJIOB, BXOSIIINX
TOJIBKO B HepBLIfI TEKCT, MHOXXCCTBO CJIOB, BXOAAIIINUX TOJIBKO BO BTOpOfI TCKCT.

JlaGopaTopHbie padoThbI.
JlaGopaTtopHoe 3ansiTHE.
Hamucare mporpammel asist Spark, perraroniue cieayronue 3a1aqn:

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

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 9. Apxurekrypa Spark. MeHeq:kep Kjiacrepa.
Jlekumus.

Harmucanne nporpamm st Spark, pemaromme cnegyrommue 3agadu: 1. Jlana marpura uucen. [Tposeputsb
SIBJISIETCS JIM MaTpUIla CAMMETPUYHON OTHOCUTEIBHO ITIaBHOW nuaroHanu. 2. Hanucare nporpammy
MEPEMHOXKEHUS ABYX MaTpPHII.

JlaboparopHbie padoThbI.
JlaGopaTopHoe 3aHsiTHE.
Hanmcats nporpammsl a1t Spark, pemaromiye ciieayromue 3a1a4u:

1. Jlana marpuua uucen. I[IpoBeputhb sBIseTCS JM MaTpulla CUMMETPUYHOM OTHOCUTENIBHO IJIABHOM
JaroHay.

2. Hanucarb nporpaMMmy NepeMHOKEHHUS ABYX MaTpPHIL.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1aOOpaTopHOIl paboTHI.

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

2 ceMecTp
*  TeKylMi KoHTpoisb — 50 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:



No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. Monens Jlaboparo 5 BrimonHenwue u 3amuTa JraboparopHoi pa0boThl. B cinyuae ycnenHoro
MporpaMMHUpOBa | pHas BBITIOJTHEHUS BCEX 3aJlaHUN Ja0opaTopHOi paObOTHI CTYACHT HOMy4daeT
uus Hadoop. pabora 10 6amnoB
2. | Pacnpenenenna | JIaboparo 5 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemnoro
s 00paboTKa pHas BBITTOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
MaHHBIX C pabora 10 6ayutoB
MTOMOILIBIO
Hadoop.

3. Ob6paborka | JIaboparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro
JTAHHBIX C pHas BBITTOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
IIOMOIILIO pabora 10 6ayutoB

moaynst Hadoop
Common.

4. Ob6pabotka |JIaGoparto 10 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemHoro
JAHHBIX C pHasi BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi pabOTHI CTYACHT HOMydaeT
MTOMOILIBIO padora(x 10 Gamnmos

moxaynst Hadoop |oHTpObH
YARN. blil cpe3)

5. Ob6pabotka | JIaboparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
JTAHHBIX C pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
IIOMOIILIO pabora 8 0atoB

moaynst Hadoop
MapReduce.

6. | TectupoBanue |Jlaboparo 6 BrimonHenue u 3amuTa JraboparopHoi pa0boThl. B cioyuae ycneniHoro
(hatinoBoit pHas BBITTOJTHEHUS BCEX 3aJlaHUN J1abopaTopHOi paObOTHI CTYACHT HOMydaeT

cucrembl HDFS.| paGora 8 OaoB.

7. | Apxutekrypa |JlaGoparo 8 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro

Spark. pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
Xpanunuiie pabora 8 GamnoB.
JTAHHBIX

8. | Apxurekrypa |Jlaboparo 8 BrimonHenwue u 3amuTa JraboparopHoi pa0boThl. B cinyuae ycneniHoro
Spark. APL pHas BBITIOJTHCHUS BCEX 3aJ]aHUM JIa0OPaTOpHOM paObOThI CTYIACHT MOTydYacT

pabora 8 OaoB.

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

Spark. pHas BBITIOJTHEHUS BCEX 3aJlaHUN Ja0opaTopHOi paObOTHI CTYACHT HOMy4daeT
Menemxep pabora 8 GamnoB.
KiracTepa. TecTupon 10 B cnyuae npaBunbHbIX 0TBeTOB Ha 51% 3amaHuil TecTHpPOBaHUSA
aHue(KOoH cTyaeHT nonydaeT 10 Gamios
TPOJIBLHBI
i cpe3)
10. [IpemuansHbie OaIbl 20 20 6auIoB 3a y4acTHE B CTYIEHUECKHX HAYYHBIX KOH(PEPEHLUSIX U
ONMUMIIHAIaX
11. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «YJOBIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OmiieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amIoB — CTYIEHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTITUIHOM.
12. |MunuBunyanbHbIC 3aJaHUS, 20 20 ©OamioB 3a BHITNONHEHWE WHIUBUAYAIBHBIX JIOTIOTHHUTEIBHBIX
C TIOMOIIBIO0 KOTOPBIX 3alaHui
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
13. HUroro 3a cemectp 100
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HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaJIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OamipHONW  PEeHTHHTOBOM  OLEHKM 1O JAMCUUIUIMHE B TPAaTULMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JlaboparopHnas pabora

Tema 1. Mogens nporpammuposanust Hadoop.
3ananus k gadoparopHoii padore o teme Nel "Mogeab nporpammupoBanus Hadoop'".
I 1. OcnoBsl Apache Hadoop. Pa3BepTriBanme 1 TeCTHpOBaHHE.

Tema 2. Pacnipenenennas o0paboTka naHHbIX ¢ iomonibio Hadoop.

3ananus k jadoparopHoii padore no teme Ne2 "PacnpenesienHast 00pad0TKa JaHHBIX C NIOMOIIbIO
Hadoop".

1. Coznarpb nporpaMmy Ajisi HOCTPOSHHSI HHBEPTUPOBAHHOTO MHAEKCA 110 HA0OPY TEKCTOBBIX IOKYMEHTOB.

Tema 3. O6paboTka gaHHBIX ¢ oMotk Moaysist Hadoop Common.

3aganus Kk JadoparopHoii padore mo Teme Ne3 ""O0padoTka 1aHHbIX ¢ noMombio Moay.iss Hadoop
Common".

1. Co3zgarh mporpaMMy MojcyeTa 4aCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.

Tema 4. O6paboTka naHHBIX ¢ momoIbio Moaynsa Hadoop YARN.

3ananus k jadoparopHoii padore no teme Ne4 "O0padoTka JaHHBIX ¢ HoMolbLI0 MoayJast Hadoop
YARN".

1. Co3znare porpammy ¢ peanusanueit pynkiuit Map u Reduce B mmardopme Apache Hadoop.

2. Coznarh mporpaMmy JUisi BEIYHCICHHS MO KaXKJOMY IOJIb30BaTENI0 OOIIET0 KOMUYECTBA MOCEIICHHBIX
UMH CaliTOB.

Tema 5. O6paboTka gaHHBIX ¢ oMotisio Moayisi Hadoop MapReduce.

3aganus Kk JadoparopHoii padore mo Teme Ne5S ""O0padoTka 1aHHbIX ¢ noMobio Moayiss 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, ycTtanHoBuMB KomuuecTBO Komwii B 4 (peruIMKainus), ¥ MPOBEPUTH padoOTy
(halisIOBOM CHCTEMBI C ATOM KOH(UTYpPAITHEH.

Tema 7. Apxutektypa Spark. XpaHunuiie JaHHBIX
3ananus k jadoparopHoii padore no teme Ne7 "Apxurekrypa Spark. Xpanujanumie 1aHHbIx'.
Hanmcats nporpammsl a1t Spark, pemaromiuye ciieayromue 3a1a4u:

1. Ha ocHOBe 3ajaHHOTO TEKCTa B (pailjie COCTaBUTh CIOBAPh — TO €CTh CIIMCOK BCEX YHUKAIbHBIX CJIOB,
UCIIOJIB3YEMbIX B TEKCTE B aJI(paBUTHOM MOPsiAKE. 3HAKU MPENUHAHUS UTHOPUPOBATh.
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2. Ha ocHoBe 3aJaHHOI0 TCKCTAa IMOACYUTATh BXOXKICHHEC KaXJ0ro CJIOBA. To ecth CJIOBApb B KOTOPOM JJIsk
KaKa0ro CJI0Ba YKa3bIBACTCS CKOJIBKO Pa3 OHO BXOAUT B TCKCT.

Tema 8. Apxurekrypa Spark. API.
3ananus Kk JadoparopHoii padore mo teme Ne8 "Apxurektypa Spark. API".
Hamucare nmporpammel asist Spark, perraroniie cieayronue 3a1aun:

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

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

1. Jlana marpuua uucen. [IpoBeputhb sBIs€TCS JM MaTpulla CUMMETPUYHOM OTHOCHUTENIBHO IJIAaBHOM
JaroHay.

2. Hanucarb nporpaMmy MepeMHOKEHHS ABYX MATPHIL. .

TecrupoBanue

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

1. KakoBbl Hambosee oOuiye Qopmarbl BXOAHBIX NaHHBIX, omnpenenéHHsle B Hadoop? Kakoit u3 Hux
UCTIONB3YeTCs 0 YMOTYaHUIO?

Otset: Hanbonee obure (hopmarsl BXOAHBIX JaHHBIX, onpeaenéHnsie B Hadoop ato
o TextInputFormat

o KeyValuelnputFormat
o SequenceFilelnputFormat

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

Oter: TextlnputFormat ymuraeTr cTpokM M3 TEKCTOBOro (ailia M MPEeJOCTaBIsIET CMELICHUE CTPOKH
OTHOCHTEJIbHO Hauaia (paiiima B KauecTBE BXOJHOTO Kiroda Juist oToOpakeHust (Mapper), a caMmy CTpOKY B
Ka4eCcTBE BXOAHOTO 3HaUEHUs st oroOpaskenus (Mapper).

KeyValuelnputFormat unraer CTpokHM W3 TEKCTOBOTO (aiiia W MPOU3BOAUT Paz0op KaKIOW OTAEIHHOMN
CTPOKM B Tapy KJIroY-3HaueHHWe. Bce CHMBOJIBI OT Havaja CTPOKM M IO TEPBOTO CHMBOJIA TaOyJISIIHU
nepemaroTcs orobpaxenuto (Mapper) B kKauecTBe KJIIO4a, a OCTATOK mepenaércs oroopaxkenuto (Mapper) B
KaueCcTBE 3HAYCHUSI.

3. YUro Takoe Tpekep 3amanuii (JobTracker)?
Otget: Tpekep 3amannii (JobTracker) — 3to ceppuc mardopmel Hadoop, KoTopslii 3amyckaeT Ha Kiactepe

3ananus (Job), moctpoeHnsie cornacHo mozaenu BeranciaeHus MapReduce. Tpekepom 3amannii (JobTracker)
TaK)Ke Ha3bIBACTCS y3€M Ki1acTepa, Ha KOTOpOM paboTaeT yKa3aHHBIN CepBUC.

4. Yto takoe Hadoop Streaming?

Otser: Hadoop Streaming — 3to o0umii API, mo3Bosstromuii nporpamMme, HanucaHHON TEOPETHUECKU HA
TM000M A3BIKE, peain3oBath (a3bl orodpaxenus (Map) u ceéprku (Reduce) B mmardpopme Hadoop.

5. Kaxk BBIOTHUTH IPOBEpKY padorocriocoOHocTH daitnosoit cuctemsl HDFS?

Otsert: [l mpoBepku paboTocnocodHocTH (aitnoBoit cuctrembl HDFS ucnonsiyercs yrunuta FSCK. Ona
O4YeHb yI00Ha /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)?
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OtBer: CurHatypbl METOAOB OTOOpa)XEHUS M CBEPTKM MHOIO TOBOPSAT O THUIIE BXOAHBIX M BBIXOAHBIX
JaHHBIX, KOTOPBIMU pabotaer 3amanue (Job). B mpeamonoxenun uto Bbl ucnonbsiyere TextInputFormat,
napameTpsl QpyHKIMK otodpaxenus (Map) MOTYT BBIIVISLIETh CIASTYIOIUM 00pa3oM:

o LongWritable (BxomHoit kito4)

o Text (Bxognoe 3HaueHue)

o Text (IIpomMeXyTOUHBIN BBIXOHOM KITHOY)

o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)

UYeTtsipe mapametpa GpyHkmuu cBEPTKH (reduce) MOTYT OBITh TAKUMH:
o Text (IIpomesxyTOUHBII BBIXOIHOM KITIOY)

o IntWritable (ITpomexxyTouHOE BBIXOJHOE 3HAUCHHE)
o Text (OxoHYaTENbHBIN BHIXOJHOM KITHOY)
o IntWritable (OxoH4aTenpHOE BBIXOTHOE 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 naxke ecliv TaHHbIe BHYTPHU (aiiia XpaHATCs B CKaTOM BHJIE, UTO
HEBO3MOYKHO MpU OOBIYHOM apXHMBUPOBAHUU (ailioB. Bbl MoXkeTe BbIOpaTh Kak c)kaTue Ha YPOBHE 3aIllCH,
MIPU KOTOPOM OTJIEIbHBIC Maphl KITt04/3Ha4eHNe OyayT cKaThl. JInOO BBl MOXKETE BHIOpATh C)KaTHE HA YPOBHE
0JI0Ka, HECKOJIBKO 3arrcei OyIyT C)KaThl BMECTE.

8. Uro takoe mnardopma Hadoop?

Oter: Hadoop — o910 cBOOOAHO pacmpocTpaHsemas IulaTgopma, OCHOBAaHHAas Ha  SI3bIKE
MPOrpaMMHUPOBAHUS Java W TO3BOJISIONIAs IPOBOIUTEH BBHIYUCICHUS HaJ OONBIIUMU 00BEMAMH JAHHBIX B
pacupenenéHHbIX KiacTepax.

Hadoop siBnsiercst gactpio mpoekTta Apache, koropslii crioHcupyercs ¢pormom Apache Software Foundation.
Hadoop nmo3BosnsieT 3anmyckarh NpUIOKEHHS B KJIacTepax, COCTOSIIIUX U3 THICSY Y3JI0B U MPOBOJIA 00paboTKy
ThICSIY TepabalT naHHbIX. Ero pacnpenenéunas gaitnoBas cucteMa COCOOCTBYET YBEIMYEHHIO CKOPOCTH
nepesayn JaHHbIX MEXIY Y3JlaMU M MO3BOJISIET BCEMY KJlacTepy B LIEJIOM MpOJoiikKaTh padoTy, Jaxe eciu
OIIMH M3 y3JI0B OCTAHOBUTCS aBapHitHO. JIaHHBIN MOJXOJ CHIXKAeT 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 MOUCKAa WH(OPMAIIMM U KOHTEKCTHOW PEKJIaMBI.
[IpeanodTuTenbHbBIC ONEPAIIMOHHBIE CUCTEMBI, ¢ KoTopbiMu paboraer Hadoop sto Linux m Hadoop, HO
Takxke qonyctuMbl kak BSD tak u OS X.

9. Yrto takoe MapReduce?

OtBer: MapReduce — 3T0 Momenb mapajuieIbHBIX BBIUMCICHUN, KOTOpas HCIONB3YeTCsl IS paboThI C
6onbmmMu o0béMaMu JaHHbIX B Hadoop kitactepe, COCTOSIMIMM 13 COTEH WM JIaXkKe ThICSY y3JI0B.

Mogens MapReduce mnepeHOCHT BBIUMCICHHS K MECTy pAaclolOKEeHUs MJaHHBIX B OTJIMYHE OT
TPaAULIMOHHONW MOJIENH TMapajieNn3Ma, B KOTOPOH JaHHbIE MEPEHOCITCS K BbIUKCICHUSIM. Boiuncienus B
monenu MapReduce cocrost u3 nByx das: oroopaxkenus (Map) u cBéprku (Reduce). B mepsoit daze —
orobpaxkenne (Map) — mpouCcXoauT MpeoOdpa3oBaHNE BXOAHOTO Ha0Opa JaHHBIX B BBIXOAHOW, B KOTOPOM
JIEMEHTHI Pa30MTHI Ha KOpPTeXkH (Tapsl Kirod/3HadueHue). Bo Bropoit daze — cBéprka (Reduce) —
MIPOUCXOAUT 00paboTKa Pe3yabTaToB MpeabiayIieii (ha3el U mpeoOpa3oBaHNUe JTaHHBIX Takke B HaOOp map
KJIIOY/3HAaUY€HUE, HO YXe MEHbIIero pasMepa. Kak BUAHO M3 caMOro Ha3BaHUS MOJEIH BBIYHUCIICHHI
MapReduce cBéprka (Reduce) Bcerma BemomHsieTcs mocie otoOpaxkenus (Map). S3pIk, Ha KOTOpOM
peanuzoBana moaenb MapReduce — 3to Java. Bce manHbIe, KOTOphIE TOjIexaT oOpaboOTke B MOIETH
BbruncieHnit MapReduce g0>xHBI ObITH MpeACTaBIEHBI B BUJIE AP KITIOY/3HAYCHHE.

1 1. KaxkoBa ctpykrypa nporpammer MapReduce?
Ortger: [Iporpamma MapReduce cocTout u3 TpéX ClIeqyIOUNX YacTe:

o JlpaiiBep
o OtoGpaxenue (Mapper)

o Caéprka (Reducer)



4.3 IIpomexxyTouHast aTTeCTaIMs 10 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunossblie Bonpocsl 3auera (YK-1)
Tumnoseie BONPOCHI 3a4eTa

1 1. [Tonsitue n onpenenenue BigData.
2 2. Ocobennoctu cbopa, xpaneHusi, 00padoTku u ananuza BigData.
3 3. TpeboBanus Kk pacnpeneaeHHBIM HHGOPMAIIMOHHBIM CUCTEMAM.

TunoBble 3aganus s 3adera (YK-1)
TunosBble 3a1aHNsI TECTUPOBAHUS

1. KakoBbl Hambosee oOuiue Qopmarbl BXOAHBIX NaHHBIX, omnpenenéHHsle B Hadoop? Kakoit u3 Hux
UCTIONB3YeTCs 0 YMOTYaHUIO?

Otset: Hanbonee obuire hopmarsl BXOIHBIX JaHHBIX, onpeaenéHnsie B Hadoop ato
o TextInputFormat

o KeyValuelnputFormat
¢ 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 BXOJAHOTO 3HaUEHUs st oroOpaskenus (Mapper).

KeyValuelnputFormat unraeT CTpokHM W3 TEKCTOBOTO (aiiia 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. Uro Takoe Tpekep 3amanumii (JobTracker)?

Otser: Tpekep 3amanmii (JobTracker) — 310 cepBuc miardopmsr Hadoop, koTopslii 3amyckaeT Ha KiacTepe
3ananus (Job), moctpoeHnsie cornacHo mozaenu BeranciaeHus MapReduce. Tpekepom 3amanuii (JobTracker)
TaK)Ke Ha3bIBAETCS y3€J KJlacTepa, 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?

Otsert: [l mpoBepku paboTocnocodHocTH (aitnoBoit cucremsl HDFS ucnonsiyercs yrunuta FSCK. Ona
O4YeHb yI00Ha /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 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 (IIpomesxkyTOUHBII BBIXOIHOM KITIOY)

o IntWritable (IIpomexxyTouHOE BBIXOJHOE 3HAUCHHE)

Yetsipe napameTpa GyHKIUU CBEPTKH (reduce) MOTYT OBITh TAKMMHU:
o Text (IlpomMeXyTOUHBIN BBIXOTHOM KITHOY)
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o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)
o Text (OkoHYATENbHBIN BBIXOTHOM KITHOY)
o IntWritable (OxoH4arenpHOE BEIXOJTHOE 3HAYCHHE)

7. Hus gero mpennasHaueH popmar daitna SequenceFile B Hadoop?
OtBet: @opmar daitna SequenceFile ucnonpiyercs 1 XpaHeHUs JBOMYHBIX Map Kitod/3HadeHue. Gopmar
SequenceFile mo3BosnsieT pazaensats ¢dailsl qaxke eciy JaHHbIE BHYTPH (aiiia XpaHsTcs B CKaTOM BHJIE, YTO
HEBO3MOKHO NPH OOBIYHOM apXMBHPOBAaHUM (ailioB. Bel MoxkeTe BHIOpaTh Kak C)kaTHe Ha ypOBHE 3alllCH,
IIpU KOTOPOM OTJIEJIbHBIE Maphl KJIt04/3Ha4eHue OymyT cxarhl. JInOO BBl MOXKeTe BHIOpATh CKaTrue Ha ypOBHE
00Ka, HECKOIIBLKO 3armucel OyayT CKAaThl BMECTE.
8. Uto Takoe miardpopma Hadoop?
Oteer: Hadoop — »TO0 cBOOOAHO pacmpocTpansemass Iuiaropma, OCHOBaHHAasT Ha  SI3bIKE
IIPOrpaMMUPOBaHUs Java U MO3BOJIAIOIIAs IPOBOJUTH BBIYMCICHUS HaJ OONBIIMMU O0BbEMaMHU JAHHBIX B
pacupenenéHHbIX KIIacTepax.
Hadoop siBnsieTcst uactpio npoekra Apache, kotopslii cioncupyercst pongom Apache Software Foundation.
Hadoop no3BosieT 3amyckarh NPUIOKEHUS B KIaCTEPaxX, COCTOALINX U3 THICSY Y3JI0B U IPOBOAS 00paboTKy
ThICAY TepabalT manHbIX. Ero pacmpenenénnas QaiinoBas cucteMa CocoOCTBYET YBEIHUEHHIO CKOPOCTH
Nepeaavyn JaHHBIX MEXAY y3JaMU U MO3BOJISIET BCEMY KIIACTEpy B LIEJIOM MPOIOIIKATh paboTy, axe ecin
OZIMH W3 y3JI0B OCTAaHOBUTCS aBapHitHO. JIaHHBII MOIXOJ CHIMKAeT PUCK MOJHOTO OTKa3a KiacTepa, Jaxe
€CJIM 3HAUYUTENIbHOE YUCIIO Y3JI0B BBIMAYT U3 cTpos. Hadoop ucmonb3yercss MHOTMMU KOMIAHUSAMHU, TAKUMH
kak Google, Yahoo u IBM, B OCHOBHOM B NPHJIOKEHUAX TMOUCKAa MH(OPMAIIMUA U KOHTEKCTHOW PEKJIAMBI.
[IpeamouTuTenbHbIE ONEPAlMOHHBIE CHCTEMBI, ¢ KOTopeiMU paboraer Hadoop sto Linux m Hadoop, HO
Taxxke nonyctumsbl kak BSD Ttak u OS X.
9. Yro Takoe MapReduce?
OtBer: MapReduce — 3T0 Mozenb mapayuleIbHBIX BBIYHUCICHUH, KOTOpask UCHOJb3yeTcs Ui paboThl C
6onpmMu oobEMamu JaHHbIX B Hadoop kiacrepe, COCTOSAIIMM U3 COTEH WM JAaXKe ThICAY Y3JI0B.
Mopnens MapReduce mnepeHOCHT BBIYHMCICHHS K MECTy pACHOJOKEHUS JaHHbIX B OTIMYHE OT
TPaIUIIMOHHON MOJEH MapajuleIn3Ma, B KOTOPOi JaHHbBIE MEPEHOCATCS K BBIYMCICHUSAM. Bhruncienus B
mozenu MapReduce coctosT u3 aAByx (az: orobpakenust (Map) u cBéptku (Reduce). B nepBoii dpaze —
otobpaxenue (Map) — MPOUCXOAUT MPeoOpa30BaHKUE BXOAHOTO HAOOPa AAHHBIX B BBIXOAHOH, B KOTOPOM
AIIEMEHTHI pa3OUTHI Ha KOpTexkH (Tapbl Kitod/3HaueHue). Bo Bropoii daze — cBéprka (Reduce) —
MIPOUCXOIUT 00paboTKa pe3yabTaToB Mpeablayliel (as3sl u mpeoOpa3oBaHUE JaHHBIX TaKke B HaOOp map
KJIIOU/3HaueHne, HO YyXe MeHbLIero pasmepa. Kak BHIHO M3 camMoro Ha3BaHMS MOJIEIH BBIYHMCICHUMN
MapReduce cBéptka (Reduce) Bcerma BemomnHsieTcs: mocie otoOpaxkenus (Map). SI3bIK, HA KOTOpOM
peanuzoBana monenb MapReduce — 310 Java. Bce nanHble, KOTOpble momiiekar oOpaboTke B MOJAEIH
BbruuciieHnit MapReduce 10’HBI OBITH IIPECTABICHBI B BUJE MAp KIIOY/3HAYECHUE.

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

Ouetika S — Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYKCHHSI pe3YJIBTaTa)
«3aYTEHO» YK-1
(50 - 100 6anoB)
«HE 3aYTEHO» YK-1
(0 - 49 6amon)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:
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[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

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

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

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

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

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS 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 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:
1. BonkoBa, T. B., Haceiikuna, JI. ®@. Pa3paboTka cuctem pacnpeneneHHoi o0paOOTKU JaHHBIX

ydeOHO-MeToanueckoe mnocobue. - Bechb cpok oxpaHbl aBTOpckoro mpasa; Pa3paboTka cucrem
pacripenienieHHOH 00paboTku gAaHHBIX. - OpenOypr: OpeHOyprckuii rocyaapcTBeHHbl yHUBepcuTeT, DbC
ACB, 2012. - 330 <c¢. - Tekcr : omekrponsbii // IPR  BOOKS [caiit]. - URL:

http://www.iprbookshop.ru/30127.html

2. byrakoB H. A., Ilerpoe M. B., HaconoB JI. OG6paborka Oompmux maHHBIX ¢ Apache Spark
ydeOHO-MeTomuyeckoe mocooue. - Cankr-IlerepOypr: Yamepcurer UTMO, 2019. - 52 c. - Tekcr
anekTpounbii  // OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=566771

6.2 JlonosHUTENBHAS TUTEpPATYpA:

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

HepxasuHa], 2014

2. Mansiko A. A. ITlapamienbHoe mporpamMMmupoBaHue Ha ocHoBe TexHoioruit OpenMP, MPI, CUDA :

YyebHOe mocobue mjis BY30B. - HCHp. W oM, 2-¢ u3d.. - MockBa: Opaiit, 2020. - 129 c. - TekcT :
anekTponubiit // OBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/453248



18

3. Bapckuit A. b. TlapamnensHoe mporpaMMupoBaHue : MoHorpadus. - 2-€ W3M., UChpaB.. - MocCKBa:
Hammonaneuerit Otkpeiteiii YauBepcutet «MHTYUT», 2016. - 346 c. - Teker : snekrponHbIin // DbC
«YHUBEpCUTETCKas oubnmuorexa OHJIAMH» [caiit]. - 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:
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; llapamienpHOoe€  IporpaMMHUpoBaHHEe ¢  Hcnosnb3oBaHueM OpenMP. - Mocksa:
Wutepner- Yausepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Ait ITu Ap Menua, 2020. - 133 c. -
Texct : anextponssiii / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97572.html

7. ApwixoB C. b., Topoganues M. A., llykun I. A. [lapamienbHoe mnporpaMMHpOBaHUE HaJ OOIIEiH
namsTeio: OpenMP : yuebHoe nocobue. - HoBocubupck: HoBocuOupckuii rocynapcTBeHHBINH TEXHUUECKUN

yauBepcureT, 2019. - 95 c. - Teker : anekrponnsiit // ObC «YHuBepcurteTckast OnbiInoTeka oHIainy» [caiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=576119

6.3 VlHble HICTOYHUKMU:

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

2. Hauwnonanbusiit OTkpeiTeiid YHuBepeuteT « MHTYUT» - http://www.intuit.ru/
3. CKA MahtPartner - 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

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyIOHmICC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U IIOMEICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeICTaBIeHus yueOHo nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEILHYIO CPeNy YHUBEPCUTETA.

Jlnist mpoBeeH sl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIMOHHOTO 000PYI0BaHuS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlueH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe 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

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

1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Hayunast snexrponHas onbaunoreka «KubepJlenmnka». — URL: https://cyberleninka.ru
3. Hayunas snexkrponHas 6ubmuoreka eLIBRARY.ru. — URL: https://elibrary.ru

4. Springer Journal — 0a3a maHHBIX >KypHaJOB KoJulekKuuu Springer Journal wu3a-Ba Springer Nature
(1997-2015 rr.). — URL: https://link.springer.com
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5. [Ipe3unentckas 6ubnuoreka umenu b.H. Expriuaa. — URL: https://www.prlib.ru
6. Poccuiickas rocynapcTBeHHas onbnmoreka: odunuanpabiid caidt. — URL: https://www.rsl.ru
7. Poccuiickast HaroHanbHas OnbanoTeka: opunuanbHbii cadT. — URL: http://nlr.ru

8. TamOoBcKkast obacTHast yHHUBEpcanbHas HaydHas oubnmoreka uM. A.C. [lymkuHa: opuImaibHbIA CalT. —
URL: http://www.tambovlib.ru

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

10. ®enepanbroe xpanwnuine «EguHas kommekmus 1mudpoBbIX oOpa3oBaTenbHBIX pecypcoB». — 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: oO6pa3oBarenbHas miaTdopMma, AIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru

JIeKTPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.



