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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
ITK-2 CriocoGHOCTh MPOBOANTh MOHUTOPHUHT M aHAJIM3UPOBATH OM3HEC-TIPOIIECCHl HA OCHOBE ITU(MPOBBIX

TEXHOJIOTHM, OIICHHBATh BO3MOXKHOCTH OpTaHU3AIMH, HEOOXOIUMBIC IJIsi MPOBEACHUS CTPATETHYCCKUX
N3MEHEHU N

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- aHAJIUTHYECKUHI

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
chepe: 08 @Dunancel U HSKOHOMHMKA (B cdepax: HCCICJOBaHUI, aHanmM3a W MPOTHO3UPOBAHUS
COLIMAJIbHO-9)KOHOMHUYECKHX  IPOLECCOB M  SBJICHUH Ha  MHKPOypOBHE UM  MakpOypOBHE B
HKCIIEPTHO-aHAIUTUYECKHUX CIIyX0ax (IIeHTpax SKOHOMUYECKOTO aHajH3a, MPaBUTEIBCTBEHHOM CEKTOpE,
OOIIECTBEHHBIX OpraHU3alMsIX); MPOM3BOJACTBA MPOAYKLUMH W YCIYT, BKIIOYas aHalIM3 Copoca Ha
MPOIYKIIHIO M YCIIYTH, M OILICHKY MX TEKYIIETo U NePCHeKTUBHOTO MPEIOKEHHSI, TPOIABUKECHNE TPOTYKIINN
M YCIOyr Ha pPBIHOK, IJJAHUPOBAaHHE M 0O0CTy)XKMBaHWE (PUHAHCOBBIX IIOTOKOB, CBSI3aHHBIX C
MIPOM3BOJICTBEHHON JIEATEIILHOCTBIO; KPEIUTOBAHMS, CTPAaXOBAaHUs, BKIIIOYAs MEHCHMOHHOE U COLMAJIBHOE;
ornepauuii Ha (UHAHCOBBIX pBIHKAX, BKIIOYas YIpaBieHHE (UHAHCOBBIMU PUCKAMH;, BHYTPEHHETO M
BHEIIIHETr0 (PMHAHCOBOTO KOHTPOJIS U ayuTa, ((MHAHCOBOTO KOHCYJIBTUPOBAHMSI, KOHCAJITHHTIA)

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

O06001TICHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrteteHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1t MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-2 Cnoco6HOCTH AHamu3upyer  OonpIiMe  JaHHBIE W HCIOJNB3YET
MPOBOJIUTH MOHUTOPUHT U (pe3yJabTaThl ~ aHaIM3a B TNPOIECCE  MPOBEIACHUS
aHAJIM3UPOBATh CTpaTeTNIeCKUX U3MCHEHUN B OpraHu3aiuu

OHM3HEC-TIPOIIECCHI HA
OCHOBE LIU(PPOBBIX
TEXHOJIOTHH, OI[CHUBATh
BO3MO)KHOCTH OpraHHU3allny,
HEOOXOMMBIE IS
MPOBEICHMUS
CTPATErMYCCKUX U3MCHEHHH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3ECH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[1K-2 CrocoOGHOCTh MPOBOAUTH MOHUTOPHMHI W aHAJIM3UPOBATH OM3HEC-TPOLIECCHl Ha
OCHOBE IM(PPOBBIX TEXHOJOTHH, OLIEHUBATh BO3MOXHOCTH OpraHU3alMU, HEOOXOIUMbIE
JUI IPOBEJEHUS CTPATETUYECKUX U3MEHEHUN

Ne HaumeHnoBanue ®opma
/1 JIUCITATLTAH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3N 2 3 4
1 [AHanu3 u oreHKa +
OM3HEC-TIPOIIECCOB
2 | AHanu3 GUHAHCOBOM +
OTYETHOCTH
3 |Bba3bl JaHHBIX +




4 |HBECTUIIMOHHEIN +
aHaJIn3

5 |O3HakoMHUTEIBHAS +
MIPaKTHKA

6 |IIpaxTuka mo + | +
npoQHITIO
poheCCHOHATTLHOU
JeSITeIbHOCTH

7|Ynpasnenue +
pecypcamu

8 |PuHAHCOBLIN aHAIN3 +

9|[ludposas 3xkoHOMUKA | +

Hudposbie +
TEXHOJIOTHH

YIpPaBICHHS
OM3HECOM

2. Mecto nucunmiimabl B ctpykrype OII marucrparypsi:

JucuuminHa «AHaIM3 OOJBIIMX  JAHHBIX

OTHOCUTCA K YacCTu,

JucrumninHa «AHaU3 O0IBIINX JAaHHBIX» U3y4aeTcs B 2 CEMECTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 2 3.€.

Ounas: 2 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonrakTHast pabora 32
Jlexmm (JIextmm) 16
[Tpakruueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 40
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
2 ceMecTp
1 Mogenb JlaGoparopHas
nporpamMmupoBanus | 2 | 2 | 5 pabora
Hadoop.
2 Pacnpenenennas JlabGopatopHas
00paboTKa TaHHBIX 1 1 5 pabora
C TIOMOIIBIO
Hadoop.

dbopmMupyemMoli  y4aCTHHKAMH
o0pa3oBarebHbIX OTHOLIEHUH, yueOHoro ruana OIl mo nanpasnenuto noarotoBku 38.04.01 - DxoHoMuKa.




3 O06paboTka JaHHBIX JlaGoparopHas
C oMo Moxyis | 1 1 5 pabora
Hadoop Common.

4 O6paboTka JaHHBIX JlabGopatopHas
cmomompro Moaynst | 2 | 2 | 4 pabora
Hadoop YARN.

5 O06paboTka JaHHBIX JlaGoparopHas
C TIOMOILBIO MOITYJISI pabora

2 12| 4
Hadoop
MapReduce.

6 TectupoBanue JlaGoparopHas
¢aiinosoii cuctemsr | 2 | 2 | 4 pabora
HDEFS.

7 Apxutekrypa Spark. JlabGopatopHas
XpaHuuIie 2 12| 4 pabora
JAHHBIX

8 Apxutekrypa Spark. > 12l s JlaGoparopHas
APL pabora

9 Apxutekrypa Spark. JlaGoparopHas
Menenxep 212 | 4 pabora;
KJ1acTepa. TectupoBanue

Tema 1. Moaeas nporpammupoBanns Hadoop. (ITK-2)
Jlexknus.

Hadoop — OG630p Oonpmmx maHHbIX. UTO Takoe Oomnbiive MaHHBIE. UTO BXOAUT B OONBIINE JaHHBIC.
[TpenmymiecTBa OONBIINX JaHHBIX.

IIpakTH4Yeckoe 3aHATHE.

1. OcnoBbl Apache Hadoop. Pa3BepTriBanme 1 TeCTUpOBAaHUE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 2. Pacnipenenennas 00pa6orka 1annbix ¢ nomombio Hadoop. (ITK-2)
Jlexknus.

[lepBonauyanpHast HacTpoiika. 3amyck Hadoop. IIpoBepka ¢aiinoBoit cuctemsr HDFS. TectupoBanue
Hadoop. Web-unrtepdeiicsr.

IIpakTH4eckoe 3aHATHE.

1. Co3pmath mporpammy Ajsi MOCTPOSHHSI HHBEPTUPOBAHHOIO UHJIEKCA 110 HA0OPY TEKCTOBBIX JOKYMEHTOB.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 3. O0padoTka 1aHHbIX ¢ moMoub0 Moay.ia Hadoop Common. (ITK-2)
Jlexknus.

Hadoop Common — Ha®op O6MOMMOTEK, CIEHApPUEB W YTWINT JJIS CO3JaHHUA WHQPPACTPYKTYpPbI, aHAJIOT
KOMaHJIHOW CTPOKH.

IIpakTH4eckoe 3aHATHE.

1. Co3zgare mporpaMMy IoAcYeTa YaCTOThI BCTPEYAEMOCTH CJIOB B TEKCTE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.



Tema 4. O0padoTka 1anHbIX ¢ noMoib0 Moayiass Hadoop YARN. (ITK-2)
Jlekumus.

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

IIpakTn4yeckoe 3aHsATHE.
1. Cosnarp mporpammy ¢ peanusanuei pynkuuit Map u Reduce B mutardpopme Apache Hadoop.

2. Co3marp mporpamMmy ISl BRIYUCICHHUS MO KaKJIOMY IOJIB30BATENI0 OOIIETr0 KOJIWYECTBA TMOCEIIEHHBIX
UMU CalTOB.

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

Tema 5. O0padoTka 1aHHbIX ¢ moMolbI0 Moayiast Hadoop MapReduce. (ITK-2)
Jlekumus.

O6paboTka OONBIIMX NAaHHBIX: MepBble mard B moHumManuu Hadoop MapReduce. Hadoop MapReduce u
9TO €r0 OKPYXKaeT.

IIpakTnyeckoe 3ansATHE.

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

3agaun:

1. [ToaroroBka K 3amuTe J1a00paTOpHON PabOTHI.

Tema 6. TectupoBanue ¢aitsioBoii cucrembl HDFS. (ITIK-2)
Jlekumus.

3amaun, ms kotopbix moxxoauT u He nomaxomut HDFS. Jlemonsr HDFS. ®aitner u Gmoku. Permukarmst
omoxoB. Knuentel, Namenode u Datanodes. Utenue u 3amuch (aitna. Namenode: uCmonp30BaHNE TaMSITH.
YcrotiunBocTh k oTkazaMm B Namenode. loctynm k HDFS, B Tom unciie uepe3 npokcu. Komauasr 060mouku
shell. KonmupoBanue nanubeix B shell, ynanenne n crarucrtuka. Komanma fsck. Ilpaa 8 HDFS. Komanma
DFSAdmin. bamancep. File System Java API. Peanuzamus File System. O6wext Configuration. Urenue
JMaHHBIX W3 (aitna u 3anuck B Hero. [loacranoBku (globbing).

IIpakTH4Yeckoe 3aHATHE.

1. Cxordurypuposars HDFS, ycTranoBHUB Komu4ecTBO Komuid B 4 (peIuTMKaIus ), U MPOBEPHUTH paboTy
(halisIOBOM CHCTEMBI C ATOM KOH(UTYpAITHEH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. [ToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 7. Apxurekrypa Spark. Xpanuiaunme nannpix (ITK-2)
Jlekumus.

Kak paboraer pacnpenenennas cpema Spark: ocHOBHbIE 0COOEGHHOCTH apxXUTEKTypbl. [paiiBep Spark.
Spark-ucnonmaurenu.

IIpakTnyeckoe 3ansATHE.
Hanucare nmporpammel amst Spark, pemiaroniye clieayonue 3a1a4qu:

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

2. Ha ocHOBe 3aJ1aHHOTO TEKCTa MOJCYUTATh BXOXKIACHUE KaXJ0Tr0o ClIoBa. TO €CTh CIIOBaph B KOTOPOM JJIS
Ka)KJIOTO CJIOBA YKA3bIBACTCS CKOJIBKO Pa3 OHO BXOJUT B TEKCT.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaun:



1. IToaroToBka K 3amure J1aOOpaTopHOil paboTHI.

Tema 8. Apxurexkrtypa Spark. API. (IIK-2)
Jlexknus.
Pabounii mpouecc u xapakTepucTuku. MickpoBsie paboune xapakrepucTuku. O0Imue TepMUHBL.
IIpakTn4yeckoe 3ansATHE.
Hanmcats nporpammesl aist Spark, pemaromiye ciieayromue 3a1a4u:

1. Hausr nBa passHbix Tekcta. ChopMmupoBaTh 3 MHOXKECTBA: TIEPECEUCHHE CIIOBApEil 3aJaHHBIX TEKCTOB,
MHOKECTBO CJIOB, BXOASIIUX TOJBKO B MEPBbIIl TEKCT, MHOXECTBO CJIOB, BXOISALIMX TOJILKO BO BTOPOH
TEKCT.

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

Tema 9. Apxurextypa Spark. Menen:xep kiaacrepa. (ITK-2)
Jlexknus.

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

IIpakTH4Yeckoe 3aHATHE.
Hamucare mporpammel asist Spark, perraroniie cieayronue 3a1auu:

1. ana marpuna uucen. [lpoBeputh siBifgeTcs 1M MaTpulla CUMMETPUYHOW OTHOCHUTENIBHO IJIaBHOM
JUaroHau.

2. Hanmucats nporpaMmy NEpEMHOKEHUS ABYX MaTpHIL. .

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

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

2 ceMecTp
*  TeKylMi KoHTpoJsb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. Monenn Jlabopato 10 Brimonaenne u 3ammuTa 1a60paTopHON paboTHI.
MporpaMMHupoBa |  pHAs 9-10 GamToB — CTYICHT BHIOIHIII paboTy 0€3 OMMOOK U HETOYETOB,
uus Hadoop. pabora TOTTYCTHI He 0oJiee OMHOTO Hemo4ueTa.

7-8 GaITIOB — CTYACHT BBITTOJIHUII HE MEHEE TIOJIOBHHBI PAOOTHI.

5-6 Oamna — CTYJEHT TPABWIHLHO BBHIMOIHII HE MEHEE IOJIOBUHBI
paboThl, HO HE IPOJBUHYJICS B PEIICHUH 3a/1a49H.

3-4 Gamnma— CTyA€HT NPaBWIBHO BBIONHWI Oonee 25%, HO MeHee
50% paboThl, UMEET MPOABMKEHUE B PEIICHUN 3a]1a4.

1-2 Ganm — CTyIeHT MPaBUIIBHO BBITOMHUI MeHee 25% paboTel.




Pacnpenenenna | JlaGoparo 10 Brimonnenue u 3ammra 1a00opaTopHOM padoTHL.
s 00paboTKa pHas 9-10 6amioB — CTYAEHT BBIIOIHUI paboTy 0e3 OMMOOK U HEAOUETOB,
JTaHHBIX C pabora JOIyCTUII He O0JIee OHOTO HeJl0ueTa.
MTOMOILIBIO 7-8 0annoB — CTyACHT BBIIOJIHWI HE MEHEE TIOJIOBUHBI paOOTEHI.
Hadoop. 5-6 Oamnma — CTYOEHT NPABWIGHO BBHIMOJHHI HE MEHEE IOJIOBHHBI
paboThl, HO HE MPOABUHYJICS B PEILICHUH 3a/1a49H.
3-4 Oamnma— CTyIeHT NpaBWIBHO BBIIONHMI Oonee 25%, HO MeHee
50% paboThI, UMEET MPOABUKCHUE B PEIICHUHU 3a]1a4.
1-2 Gann — CTyaeHT NpaBUIILHO BHIIOTHII MeHee 25% paboTsl.
Ob6pabotka | JIaboparo 10 Brimonnenue u 3ammra 1a00opaTopHOM padoTHL.
MaHHEIX C pHas 9-10 6amIoB — CTYACHT BBITOJHWI padOTy 0€3 OIMOOK U HEJOUYCTOB,
MIOMOIIBIO pabora JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
moaynst Hadoop 7-8 06annoB — CTyACHT BHIIOJIHWII HE MEHEE TIOJIOBUHBI paOOTEHI.
Common. 5-6 Oamnma — CTYOEHT NPABWIGHO BBHIMOJHHI HE MEHEE IOJIOBHHBI
paboThl, HO HE MPOABUHYJICS B PEILICHUH 3a/1a4H.
3-4 Oannma— CTyIeHT NpaBWIBHO BBINONHMI Oonee 25%, HO MeHee
50% paboThI, UMEET MPOABUKCHUE B PEIICHUU 3a]1a4.
1-2 Gann — CTyaeHT NpaBUIIBHO BHITIOTHII MeHee 25% paboThl.
Ob6pabotka |JIaGoparto 10 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
JaHHBIX C pHas BBITTOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi pabOTHI CTYACHT HOMydaeT
MTOMOILBIO padora(x 10 Gamnmos
moxaynst Hadoop |oHTpObH
YARN. blil cpe3)
Ob6pabotka | JIaboparo 10 Brimonnenue u 3ammra 1a00opaTopHOM padoTHL.
MaHHBIX C pHas 9-10 6amIoB — CTYACHT BBITOJHWI padoTy 0€3 OIMOOK U HEJOUYCTOB,
MIOMOIIBIO pabora JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
moaynst Hadoop 7-8 6annoB — CTyACHT BBIIOJIHUII HE MEHEE TIOJIOBUHBI paOOTEHI.
MapReduce. 5-6 Oamna — CTYOEHT NPABWIGHO BBIMOJHHI HE MEHEE IOJIOBHHBI
paboThl, HO HE MPOABUHYJICS B PEILICHUH 3a/1a4H.
3-4 Oannma— CTyIeHT NpaBWIBHO BBINONHMI Oonee 25%, HO MeHee
50% paboThI, UMEET MPOABUKCHUE B PEIICHUU 3a]1a4.
1-2 Gann — CTyaeHT NpaBUIIBHO BHITIOTHII MeHee 25% paboThl.
TectupoBanue | Jlabopato 10 Brimonnenue u 3ammra 1a00opaTopHO padoTHL.
(aitnoBoit pHas 9-10 GamIoB — CTYAEHT BBIIOIHUI paboTy 0e3 OMMOOK U HEAOUETOB,
cucremsl HDFS.| pa6ora JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
7-8 6annoB — CTyACHT BBIIOJIHWII HE MEHEE TIOJIOBUHBI paOOTEHI.
5-6 Oamna — CTYOEHT NPABWJIGHO BBIMOJHHI HE MEHEE IOJIOBHUHBI
paboThl, HO HE MPOABUHYJICS B PEILICHUH 3a/1a49H.
3-4 Oannma— CTyIeHT NpaBWIBHO BBIIONHMI Oonee 25%, HO MeHee
50% paboThI, UMEET MPOABUKCHUE B PEIICHUU 3a]1a4.
1-2 Gann — CTyaeHT NpaBUIIBHO BHITIOTHII MeHee 25% paboThl.
Apxurektypa | Jlabopato 10 Brimonnenue u 3ammra 1a00paTopHO padoTHL.
Spark. pHas 9-10 GamioB — CTYOEHT BBIIOIHUI paboTy 0e3 OMMOOK U HEAOUETOB,
XpaHunuiie pabora JOMYCTHII He OoJiee OTHOTO HEeAoUeTa.
JaHHBIX 7-8 0annoB — CTyACHT BBIIOJIHWII HE MEHEE TIOJIOBUHBI paOOTEHI.
5-6 Oamma — CTYOEHT NPABWIGHO BBIMOJHHI HE MEHEE IOJIOBHUHBI
paboThl, HO HE MPOABUHYJICS B PEILICHUH 3a/1a4H.
3-4 Oannma— CTyIeHT NpaBWIBHO BBINONHUI Oonee 25%, HO MeHee
50% paboThI, UMEET MPOABUKCHUE B PEIICHUU 3a]1a4.
1-2 Gann — CTyaeHT NpaBUIIBHO BHIIOTHII MeHee 25% paboThl.
Apxurektypa | Jlabopato 10 Brimonnenue u 3ammra 1a00opaTopHOM padoTHL.
Spark. APL pHas 9-10 GamioB — CTYAEHT BBIIOIHUI paboTy 0e3 OMMOOK U HEAOUETOB,
pabora JOMYCTHII He OoJiee OTHOTO HeAoUeTa.

7-8 0annoB — CTyACHT BBIIOJIHWI HE MEHEE TIOJIOBUHBI paOOTEHI.

5-6 Oamma — CTYOEHT NPABWJIGHO BBIMOJHHI HE MEHEE IOJIOBHHBI
paboThl, HO HE MPOABUHYJICS B PELLICHUH 3a/1a49H.

3-4 Oannma— CTyIeHT NpaBWIBHO BBIIONHMI Oonee 25%, HO MeHee
50% paboThI, UMEET MPOABUKCHUE B PEIICHUHU 3a]1a4.

1-2 Gann — CTyaeHT NpaBUIIBHO BHIIOTHII MeHee 25% paboThl.




9. | Apxutekrypa |JlaGoparo 10 Brimonnenue u 3ammra 1a00opaTopHOM padoTHL.
Spark. pHas 9-10 6amioB — CTYAEHT BBIIOIHUI paboTy 0e3 OMMOOK U HEAOUETOB,
Menemxep pabora JOMYCTHII He OoJiee OTHOTO HEeAoUeTa.
KJIacTepa. 7-8 0annoB — CTyACHT BBIIOJIHWI HE MEHEE TIOJIOBUHBI paOOTEHI.
5-6 Oamnma — CTYOEHT NPABWIGHO BBHIMOJHHI HE MEHEE IOJIOBHHBI
paboThl, HO HE MPOABUHYJICS B PEILICHUH 3a/1a49H.
3-4 Oamnma— CTyIeHT NpaBWIBHO BBIIONHMI Oonee 25%, HO MeHee
50% paboThl, UMEET MPOABMKCHUE B PEILICHUHN 3a/1a4.
1-2 Gann — CTyaeHT NpaBUIILHO BHIIOTHII MeHee 25% paboTsl.
TecTupon 10 B cnyuae npaBunbHbIX 0TBETOB Ha 51% 3amaHuil TecTHpPOBaHUSA
aHue(KOoH cTyaeHT nomydaeT 10 Gamos
TPOJIbHBI
i cpe3)
10. [IpemuansHbie OaIbl 20 JlononHUTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- MOCTOSIHHAasl aKTHBHOCTb BO BpeMs INMpakTHUECKHX 3aHATHH — 10
0aoB;
- TOJTHOCTBIO MOATOTOBJICHHAS K MyOIHMKAllUN CTaThi 110 TEMaTukKe B
paMkax qucuuiuinHel — 10 6asos;
- myOnmuKamMs CTaTbMl IO TEMaTHKE H3y4yaeMoil OUCHUIUIMHBL B
cOOpHUKE CTyIeHYeCKMX paboT / Marepuayiax MeXAyHapOAHOM,
Bcepoccuiickol KoHpepeHuuu / )xypHaie u3 nepeuns BAK — 10/ 15/
20
11. |MuauBugyanbHbIC 3aJaHUs, 100 JloOGop: CTymeHT MOXKeT TMpPEJOCTaBUTh BCE 3aJaHUs TEKYIIEro
C TIOMOIIBIO0 KOTOPBIX KOHTPOJISI U KOHTPOJIbHBIE CPE3bI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
12. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
100-6annbHOM
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

wkaine. IlepeBon

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

100-0ajuibHasg cucreMa

TpanuuuoHHas cucteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

JlaboparopHas 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 ¢ Tomonibio Hadoop.

3ananus k jadoparopHoii padore no teme Ne2 "PacnpenesienHass 00pad0TKa JaHHBIX ¢ IOMOIIbIO

Hadoop".

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

Tema 3. O6paboTka gaHHBIX ¢ moMoIIsio Moaysst Hadoop Common.

3aganus Kk JadoparopHoii padore nmo Teme Ne3 ""O0padoTka 1aHHBIX ¢ noMobio Moay.iss Hadoop

Common".

1. Co3zgarh mporpaMMy MojcyeTa 4aCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.
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Tema 4. O6paboTka naHHBIX ¢ momoIbio Moaynsa Hadoop YARN.

3ananus k jadoparopHoii padore no teme Ned4 "O0padoTka 1aHHBIX ¢ HoMolbLI0 MoayJast Hadoop
YARN".

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

2. Coznarh mporpaMmy JUisi BEIYHCIICHHS MO0 KaXKJOMY IOJIb30BaTENI0 OOIIET0 KOJUYECTBA MOCEIICHHBIX
UMHU CaliTOB.

Tema 5. O6paboTka gaHHBIX ¢ oMotisio Moayiisi Hadoop MapReduce.

3aganus Kk JadoparopHoii padore mo Teme NeS ""O0padoTka 1aHHbIX ¢ noMoubio Moxy.ist Hadoop
MapReduce".

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

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

1. CxoudurypupoBare HDFS, ycTtaHoBHMB KomnuecTBO Komwii B 4 (peruIMKanus), ¥ MPOBEPUTH padoTy
(halisTIOBOM CHCTEMBI C ATOM KOH(UTYpPAITHEH.

Tema 7. Apxutektypa Spark. XpaHunuiie JaHHBIX
3ananus k jadoparopHoii padore no teme Ne7 "Apxurekrypa Spark. Xpanujanumie 1aHHbIx'.
Hanmcats nporpammsl aist 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.

2. Ha ocHOBe 3a/1aHHOTO TEKCTa MOJCYUTATh BXOXKIACHUE KaXJ0TO ClIoBa. TO €CTh CJIOBaph B KOTOPOM IS
Ka)KJIOTO CJIOBA YKA3bIBACTCS CKOJIBKO pa3 OHO BXOJUT B TEKCT.

Tema 8. Apxutexrypa Spark. API.
3ananus k jgadoparopHoii padore no teme Ne§ "Apxurexkrypa Spark. API".
Hanucare nporpammel amst Spark, pemiaromniye clieayoonue 3a1a4qu:

1. Hausr nBa passbix Tekcta. ChopMmupoBaTh 3 MHOXKECTBA: TIEPECEUYCHHE CIIOBApeil 3aJaHHBIX TEKCTOB,
MHOKECTBO CJIOB, BXOJASIIUX TOJBKO B TEPBbI TEKCT, MHOXECTBO CJIOB, BXOISALIMX TOJILKO BO BTOPOM
TEKCT.

Tema 9. Apxurektypa Spark. Menemxkep knactepa.
3ananus Kk JadoparopHoii padore mo teme Ne9 "Apxurektypa Spark. Menem:kep kiiacrepa'.
Hamucare nmporpammel asist Spark, perraromniue cieayronue 3a1aqu:

1. ana marpuna uucen. [lpoBeputh siBidgeTrcs 1M MaTpulla CUMMETPUYHOW OTHOCHUTENIBHO IJIaBHOM
JUaroHau.

2. Hanmucats nporpaMmy 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
¢ SequenceFilelnputFormat

ITo ymomuanuro ucnons3yercs TextInputFormat.
2. B uém omimumne mexay kimaccamu TextInputFormat u KeyValuelnputFormat?

Oter: TextInputFormat ymuraeT cTpokKM M3 TEKCTOBOro (hailia M MPEeJOCTaBIsIET CMELICHUE CTPOKH
OTHOCHTENIbHO Hauaia (paiima B KauecTBE BXOJHOTO Kiroda Juist oToOpaskeHust (Mapper), a caMmy CTPOKY B
Ka4eCcTBE BXOAHOTO 3HaUEHUs AJisi oroOpaskenus (Mapper).

KeyValuelnputFormat umraer CTpokHM W3 TEKCTOBOTO (aiiia W MPOU3BOAUT paz0op KaKIOW OTAEIHHOMN
CTPOKM B Tapy KJrod-3HaueHHWe. Bce CHMBOJIBI OT Havaja CTPOKM M 1O TEPBOTO CHMBOJIA TaOyJISIIHU
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 cepsuc mardopmel Hadoop, KoTopslii 3amyckaeT Ha Kiactepe
3ananus (Job), moctpoeHnsie cornacHo mozaenu BerauciaeHus MapReduce. Tpekepom 3amanuii (JobTracker)
TaK)Ke Ha3bIBACTCs y3€M Ki1acTepa, Ha KOTOpOM paboTaeT yKa3aHHBIN CepBUC.

4. Yto takoe Hadoop Streaming?

Otset: Hadoop Streaming — 370 o6umii API, mo3Bosstromuii nmporpamme, HanMcaHHON TEOPETHYECKU HA
TM000M A3BIKE, peain3oBath ¢a3sl orodpaxenus (Map) u ceéprku (Reduce) B mmardpopme Hadoop.

5. Kax BBIOTHUTH IPOBEPKY padorocniocoOHocTH daitnosoit cuctemsl HDFS?

Otser: [l mpoBepku paboTocnocodHocTH (aitnoBoit cuctemsl HDFS ucnonsiyercst yrunuta FSCK. Ona
O4YeHb yN00Ha /ISl MPOBEPKHU LIETOCTHOCTH daiiia, 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 METOAOB OTOOpPaKEHUS M CBEPTKA MHOTO TOBOPST O THIIE BXOAHBIX M BBIXOIHBIX
JTAHHBIX, KOTOpbIMU paboTaeT 3amanue (Job). B mpeamonoxeHnun uro Bel ucnonb3yere TextlnputFormat,
napameTpsl pyHKIHH 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 (ITlpomMexyTOUHBIN BBIXOHOM KITHOY)

o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)
o Text (OkoHYATENbHBIN BBIXOTHOM KITHOY)
o IntWritable (OxoH4arenbHOE BEIXOTHOE 3HAYCHHE)

7. Hus gero mpennasHaueH popmar daitna SequenceFile B Hadoop?

OtBet: @opmar daiina SequenceFile ucnonpiyercs 1 XpaHeHHUs JBOMYHBIX Map Kitod/3HadeHue. Gopmar
SequenceFile mo3BosnsieT pazaensaTh ¢Gailsl qaxke eciau JaHHbIE BHYTPH (aiiyia XpaHsTcs B CKAaTOM 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 BBl MOXeTe BHIOpATh C)KaTre Ha ypOBHE
070Ka, HECKOJILKO 3amucel OyayT CKAaThl BMECTE.

8. Uto Takoe miardpopma Hadoop?

Oteer: Hadoop — »TO0 cBOOOAHO pacmpocTpansemass Iuiaropma, OCHOBaHHAas Ha  SI3bIKE
MPOrpaMMHUPOBaHUA Java U MO3BOJISIONIAs TPOBOIUTH BHIYMCICHHUS 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)

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-2)
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 (IIK-2)
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?

14



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)

[IK-2 3HaeT OCHOBHBIE MOAXOAbI M MeToAbl cOopa, aHaim3a OONBIINX
JTaHHBIX, YMeeT pa3padarblBaTh aNTOPUTMbI aHaIU3a OOJBIINX
JaHHBIX C ydeTtoM TpeboBaHmii cepBucoB u HT-cuctem,
UCTIONIb30BaTh pE3yibTaThl aHalu3a JaHHBIX Uil pa3paboTKu
(50 fslagg%i?;o];) NEPCHEKTHB  Pa3BUTHUA  OpraHU3alMM, BIAJAEeT  CIocobaMu
MHCTPYMEHTAIBHOH 00pabOTKM HWH(POPMAIIMOHHBIX JAHHBIX U
OpUMEHSET uX B TNPO(PECcCCHOHATBHON JeATeNbHOCTH, BIaleeT
ciocobamu pa3MeneHus UHpOpMaIUH B
MH(POPMALMOHHO-KOMMYHHUKAITMOHHOW ceTn VIHTepHeT.

[K-2 HeynosnerBoputenpHble 3HAHHUS O TOAXOAaX M MeTojax cOopa,

aHaiau3a OOJIBIIMX JAaHHBIX, HE YMEeT pa3padarbiBaTh aJITOPHUTMBI

«HE 3a4TCHO» aHayiM3a OONBIIMX JAHHBIX C y4yeToM TpebGoBaHuii cepBucoB u UT
(0 - 49 6annoB) CHCTEM, He BlageeT B I[OJIHOM 00BeMe  crocodamu

WHCTPYMEHTAIBHOM 00pabOTKM MH(GOPMAIIMOHHBIX JaHHBIX W HX
MPUMEHEHHS B IPOPECCHOHAIBHON ACSITEITHBHOCTH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCSsl 10 OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMIUIMHBI, B TEPBYIO OYepenb OOyYalomMMCcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObeMm, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCIUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfeNbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledYeHne AUCHUIUIMHBDY — yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JIOTIOJIHUTENbHAS JIUTEpaTypa.
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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.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. BonkoBa, T. B., Haceiikuna, JI. ®@. Pa3paboTka cuctem pacnpeneneHHoi o0paOOTKH IJaHHBIX

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:

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

2. byrakoB H. A., IletpoB M. B., HaconoB JI. O6pabGorka Oompmmx maHHeIXx ¢ Apache Spark :
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6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Mamamonok I''U., ITepecnaBuesa O.H., PribakoB M. A. [TapamiensHoe nporpammupoBanue Ha OpenMPI
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snextponnsiii // 95C «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/453248
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http://biblioclub.ru/index.php?page=book&id=578026

4.4.2,2016.-77 c.

5. AHToHOB, A. C. IlapamienbHoe NpOrpaMMUPOBAHKE C UCTIOJIb30BaHUEM TexHosorun MPI. - 2021-01-23;
[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. -
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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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. Hudposoit odpazoBarenpHbiid pecypc IPR SMART. — URL: http://www.iprbookshop.ru
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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
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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.



