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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITK-3 CriocoGHOCTh Ha OCHOBE COBPEMEHHBIX IU(PPOBHIX TEXHOJOTUMA aHATU3UPOBATH OOJIBIINE TaHHBIC U
MIPEJCTABIATh MOJlydaeMble pe3yibTaThl aHaIW3a Pa3iIMYHbIMH CIIOCOOAMHU M B 3aJlaHHBIX (opmarax s
00CYXIEHHSI C 3aMHTEPECOBAHHBIMU CTOPOHAMHU

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

- 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
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

IMK-3 CnocobHOCTh Ha
OCHOBE COBPEMEHHBIX
U(POBBIX TEXHOJIOTUH
AHAIM3UPOBATH OOJIBIIIHE
JTAaHHBIC U MIPEJICTABIATh
MOJTy4aeMbI€ PE3yJIbTaThI
aHaJIM3a Pa3IMYHBIMU
croco0aMu U B 3aJJaHHBIX
(hopmarax mys 00CykIeHUS
C 3aUHTEPECOBAHHBIMHU
CTOpPOHAMH

CriocobeH Ha OCHOBE COBpPEMEHHBIX  IH(PPOBBIX
TEXHOJIOTMH  aHaIM3UPOBaTh OONbIIME JaHHBIE H
MPEACTaBIATh PE3YNbTaThl aHaIM3a 3aUHTEPECOBAHHBIM
CTOpOHaM

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHIIHI:

I1K-3 CnocoGHOCTh Ha OCHOBE COBPEMEHHBIX HU(PPOBBIX TEXHOJIIOTUH aHAIU3UPOBATH
OoyiplIMe JaHHbIE M TPEICTAaBIATh MOJTy4YaeMble Pe3yJbTaThl aHAIM3a Pa3TMYHBIMU
crioco0amMu U B 33JJaHHBIX (opMaTax ajsi 00CYKICHHUS C 3aHHTEPECOBAHHBIMHU CTOPOHAMHU

Ne HaumeHnoBanue ®dopma
n/m JUCITUTIINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3N 1 2 3 4
1 |bu3nec-craTucTrKa +
2 {O3HaKoMHUTEIbHAS +
MpaKkTUKa




3 |IIpakTuka mo + | +
npoQHITIO
poheCCHOHATTLHOU
JeSITeIbHOCTH

4 |TexHuka BeICHUS +
JIEJIOBBIX TIEPETOBOPOB

5 |(DduHaHCOBEBIN aHATU3 +
1 BU3yaJIu3aIys
JTAHHBIX

6 |Lludpossie +
9KOCHCTEMBI U
m1aThOpMbI

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

HucuunnuHa «AHanu3 OOJBIIMX JAaHHBIX» OTHOCUTCS K 4YacTh, (QOpPMHpPYEeMOH y4acTHUKaMU
oOpazoBaTenbHBIX OTHOIIEHUH, ydeOHoro mana OIl mo Hanpasnenuto moaroroBku 38.04.01 - DxoHOMHKA.

JucrnumninHa «AHau3 O0JIBIINX JaHHBIX» U3y4aeTcs B 2 CEMECTpe.

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

Bun yueOHo# paboTh

Ounas

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
KonTakTHas pabora 24
Jlexmm (Jlextmm) 12
[Tpaktuueckue (Ilpakt. pab.) 12
CamocrostensHas padota (CP) 48

3auer

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
2 ceMecTp

1 Monaenb [IpakTnueckoe
nporpaMMupoBanus | 1 2 |14 3a/1aHue
Hadoop.

2 Pacnpenenennas [IpakTuyeckoe
00paboTKa TaHHBIX 1 1 6 3a7aHue
C TIOMOIIBIO
Hadoop.

3 O6paboTka JaHHBIX [TpakTrueckoe
C TOMOIIbI0 MoIyst | 1 1 4 3aJaHue
Hadoop Common.

4 O06paboTka JaHHBIX [IpakTueckoe
¢ moMouIsi0 Moaynst | 1 1 6 3aJ1aHue
Hadoop YARN.

(Bcero 4yacoB)




5 O06paboTka JaHHBIX [IpakTueckoe

C TIOMOILBIO MOITYJISI 3aJlaHue
1 1 | 4

Hadoop

MapReduce.

6 TectupoBanue IIpaxTryeckoe
¢aitnosoit cuctemsl | 1 1 | 4 3aJlaHue
HDFS.

7 Apxutekrypa Spark. [IpakTuyeckoe
XpaHwiuiie 2 2 4 3aJaHue
TaHHBIX

8 Apxutektypa Spark. IIpaxTryeckoe

2 1 8
APL 3a/1aHue

9 Apxutektypa Spark. IIpaxTryeckoe
Menemxep 212 |8 3a/1aHuE;
KJ1acTepa. TectupoBanue

Tema 1. Mogeas nporpammupoBanns Hadoop. (ITK-3)
Jlexknus.

Hadoop — O630p Gonpimx gaHHbIX. YTO Takoe OombIine qaHHbIe. UTO BXOIUT B OONBIITNE NaHHBIC.
[TpenmymiecTBa OONBIINX JaHHBIX.

IIpakTH4Yeckoe 3aHATHE.

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

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 2. Pacnipenesiennast o0padorka nanabix ¢ nomomsio Hadoop. (ITK-3)
Jlexknus.

[TepBonavansHast HacTpoiika. 3amyck Hadoop. [IpoBepka ¢aiinosoii cucremsl HDFS. TectupoBanue
Hadoop. Web-unrtepdeiicsr.

IIpakTH4eckoe 3aHATHE.

1. Co3pmath mporpamMmy Ajsl MOCTPOSHHS HHBEPTUPOBAHHOIO UHJIEKCA 110 HA0OPY TEKCTOBBIX JOKYMEHTOB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1aOOpaTopHOIl paboTHI.

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

Hadoop Common — Habop 610nmoTeK, ClieHapueB U YTHIIUT JUIsS CO3aHUs UH(PACTPYKTYPBI, 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 gaHHbIX ¢ noMoubi0 Moayst Hadoop YARN. (IIK-3)
Jlexknus.

UYro takoe YARN, st yero o HyxeH. YARN u crapoiit MapReduce. Kommonentst MapReduce na YARN.
Beinonnenne MR-3anaun Ha YARN.



IIpakTH4Yeckoe 3aHATHE.
1. Co3znmare porpammy ¢ peanusanueit pynkiuit Map u Reduce B mmardopme Apache Hadoop.

2. Coznarh mporpaMmy JUisi BEIYHCIICHHS MO KaXKJOMY IOJIb30BaTeNl0 OOIIET0 KOJUYECTBA MOCEIICHHBIX
UMH CaliTOB.

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

Tema 5. O0padoTka 1anHbIX ¢ moMoumb0 MoayJisa Hadoop MapReduce. (ITK-3)
Jlexknus.

O06paboTka O0NBIINX TaHHBIX: MTepBbIe mary B monnManuu Hadoop MapReduce. Hadoop MapReduce u
YTO €r0 OKPYXKaeT.

IIpakTH4Yeckoe 3aHATHE.

1. Co3mark mporpaMMy MOMCKa KpaTdyaliux myTel B rpade ¢ ucnoiab3oBanrneM MapReduce.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 6. TecrupoBanue gaiiosoii cucremst HDFS. (IIK-3)

Jlexknus.
3anmaun, ans kotopeix noaxoaut u He moaxoaut HDFS. Jlemonst HDFS. ®aiinet u 6noku. Perunkanus
6nokoB. Kinnentsl, Namenode u Datanodes. Utenue u 3anuch daiina. Namenode: ucrnonb30BaHHE TaMSITH.
YeroitunBocTs K oTkazaMm B Namenode. loctyn k HDFS, B Tom uncie uepes npokcu. Komanasr o60nouku
shell. KonmupoBanue nanubix B shell, ynanenue u crarucruka. Komanaa fsck. Ilpasa 8 HDFS. Komanna
DFSAdmin. banancep. File System Java API. Peanuzanus File System. O6bext Configuration. UYrenue
JTaHHBIX U3 (aiina u 3anuck B Hero. [logcranoBku (globbing).

IIpakTnyeckoe 3aHsATHE.
1. Crondurypuposars HDFS, ycTaHOBUB Konu4ecTBO KONHii B 4 (peruiMKaius), ¥ MpoBEPUTH PaboTy
(baitnoBoil cucTeMBbI ¢ ATON KOH(UTYpAITHEH.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 7. Apxutexktypa Spark. Xpanmwimme nanabix (IIK-3)
Jlexknus.

Kak paboraeT pacnpenenennas cpena Spark: ocHOBHbIe 0COOEHHOCTH apXUTEKTyphl. Jpaiiep Spark.
Spark-ucnonHuTeNnw.

IIpakTH4eckoe 3aHATHE.
Hamucare nmporpammel asist Spark, perraroniie cieayronue 3a1aqn:

1. Ha ocHOBe 3a1aHHOTO TEeKcTa B (aiijie COCTaBUTh CIOBAph — TO €CTh CIIUCOK BCEX YHHMKAIBHBIX CIIOB,
UCTIOJIb3YEMBIX B TEKCTE B ali()aBUTHOM MOPsAKE. 3HAKU MPENUHAHNS UTHOPUPOBATH.

2. Ha ocHoBe 3aJaHHOI0 TCKCTa MOACYUTATh BXOXKICHHEC KaXJ0ro CJIOBA. To ecth CJIOBApb B KOTOPOM JJIsA
KaKao0ro CJI0Ba YKAa3bIBACTCS CKOJIBKO Pa3 OHO BXOAUT B TCKCT.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 8. Apxurexkrtypa Spark. API. (IIK-3)
Jlexknus.
Pabounii mpouecc u xapakTepucTuku. HMckpoBsie paboune xapakrepucTuku. O0Imue TepMUHBL.



IIpakTH4Yeckoe 3aHATHE.
Hamucare nmporpammel asist Spark, perraroniue cieayronue 3a1aqu:

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

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:
1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 9. Apxurexkrypa Spark. Menem:kep kiaacrepa. (IIK-3)
Jlekumus.

Apxutektypa Spark kimacrepa. ckpoBasi oniepaniioHHast apXUTeKTypa. PexxuM yrnpaBieHUs KI1acTepoM.
Mounwutopunr. [1nanupoBanne paboThl U 3a71a4. CBsI3aHHBIE TEPMHHBI.

IIpakTnyeckoe 3ansATHE.
Hanucare nporpammel amst Spark, pemiaromniye clieayonuye 3a1a4qu:

1. Jlana marpuua uucen. I[lpoBeputhb sBIsieTCS JM MaTpulla CUMMETPUYHOM OTHOCUTENIBHO IJIAaBHOM
JaroHay.

2. Hanucarb mporpaMmy NMepeMHOKEHHS ABYX MATPHIL. .

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3agaun:

1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

TeKylui KOHTpostb — 80 6aioB
KOHTPOJBHBIE Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
npemMuaabHbie 0amisl — 20 6ay1oB

2 cemectp

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

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

Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO

MBI paboThI KOHTpoJist | 0asuioB

/ cpe3sl
1. Mogens [IpakTnue 10 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro
MIpOrpaMMHUpOBa| CKOE BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
Hus Hadoop. | 3amanue 10 Gamnos
2. |Pacnpenenenna | I[Ipaktnue 10 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemHoro
s 00paboTKa CKOE BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
JIAHHEBIX C 3aJ1aH1e 10 6ayutoB
MTOMOILBIO
Hadoop.

3. O6paboTka [IpakTnue 10 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro
JTaHHBIX C CKOE BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
MMOMOIILIO 3a7aHue 10 6amioB

moaynst Hadoop
Common.




4. Ob6pabotka | IIpakTuu 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 10 Brmonaenwne u 3ammuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
JAHHBIX C CKOE BBITIOJTHEHUA BCEX 3aJaHHI 1ab0opaTopHOM pabOTHI CTYACHT MOTyYaeT
MTOMOIIIBIO 3a/1aHue 10 6ammoB

monyist Hadoop
MapReduce.

6. | TectupoBanme |IlpakTrae 10 Brmonaenwne u 3ammuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro

(haiinoBoit CKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON padOTHI CTYACHT MOIy4YaeT

cucremsl HDFS.| 3amanne

10 6ayutoB

7. | Apxurexrypa |IlpakTtude 10

Brmmonaenwne u 3amuTa 1aboparopHoit paboTel. B cirydae ycnenrHoro
BBITTOJTHEHUST BCEX 3aJlaHU J1abopaTopHOi paOboOThl CTYACHT MONTydaeT
10 6ammoB

Spark. cKoe
Xpanwnuiie 3aJlaHue
JAHHBIX
8. | Apxutekrypa |lIpakTmde 10
Spark. APL cKoe
3a/1aHue

Brmonaenne u 3amuTa saboparopHoii paboTel. B cirydae ycnenrHoro
BBITIOJTHEHUS BCEX 3aJlaHHU J1abopaTopHOi paOoOTHI CTYACHT MOIyYaeT
10 6ammoB

9. | Apxurexrypa |IlpakTiue 10

Brmonaenwne u 3amuTa 1aboparopHoit paboTel. B cirydae ycnenrHoro

Spark. cKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON padOTHI CTYACHT MOIYyYaeT
Menemxep 3a/IaHAC 10 6ammoB
Kjactepa. TecTupon 10 B cnyuae mpaBunbHBIX OTBeTOB Ha 51% 3amaHuii TeCTHpPOBaHUSA
aHue(KoH cTyaeHT nomydaet 10 Gamos
TPOJILHBI
i cpe3)

10. IIpemMuansHBIC OaITHI 20 JlomoTHUTENbHBIE TPEMHUATBHBIC OBl MOTYT OBITH HAYHCIICHEL: - 32
MIPOEKT, BHIMIOJTHEHHBIN 0 3aKa3y padoToqaTeNs U peatn30BaHHBIA Ha
npakTuke — 20 6aIoB;
- MOCTOSHHAsI aKTUBHOCTh BO BpeMs MpakTHUeCKuX 3aHsaATui — 10
0aJIIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJMMKAIIMH CTAThsl 1O TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6aios;
- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJZIE MO TEeMaTHKe
m3ydaemMoit mucruruinae — 20 6aios;
- myONHWKamusi CTaThMl 1O TEMaTUKE W3y4aeMOW IUCIHIUIUHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuagax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/20

11. |MunuBHuIyallbHBIC 3aIaHUs, 50 JloGop: CTymeHT MOXKET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo

C TIOMOIIBIO KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTENTLHBIC OaJlTbI

KOHTPOJISI 1 KOHTPOJIBHBIE CPE3bl

12. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpeXx0aTbHOM

mkane. [lepeBog  100-GammpHOM

PEeUTHHIOBOW OICHKA IO JUCHUUIUIMHE B  TPAJAUIMOHHYIO

YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 6ayuioB

3auyTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
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IIpakTH4Yeckoe 3a1aHue

Tema 1. Mogens nporpammuposanust Hadoop.
3ananus k gadoparopHoii padore no 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 ¢ NOMOIIbIO
Hadoop".
1. Cozparpb nporpaMmy Ajisi HOCTPOSHHSI MHBEPTUPOBAHHOTO MHAEKCA 110 HA0OPY TEKCTOBBIX IOKYMEHTOB.

Tema 3. O6paboTka gaHHBIX ¢ moMoIIsio Moaysst Hadoop Common.

3aganus Kk JadoparopHoii padore mo Teme Ne3 ""O0padoTka 1aHHbIX ¢ noMoubio Moay.ist Hadoop
Common".
1. Co3zgarh mporpaMMy MojcyeTa 4aCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.

Tema 4. O6paboTka naHHBIX ¢ omorbio Moaynsa Hadoop YARN.

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

1. Co3znmare porpammy ¢ peanusanueit pynkiuit Map u Reduce B mardopme Apache Hadoop.

2. Coznarh mporpaMmmy JUisi BEIYHUCICHHS MO KaXKJOMY IOJIb30BaTeNt0 OOIIET0 KOJUYECTBA MOCEIICHHBIX
UMHU CaliTOB.

Tema 5. O6paboTka gaHHBIX ¢ oMotisio Moayisi Hadoop MapReduce.

3aganus Kk JadoparopHoii padore mo Teme Ne5S ""O0padoTka 1aHHbIX ¢ nomoubio Moay./ist Hadoop
MapReduce".
1. Co3nath mporpamMmy HOMCKa KpaTyaliux myTel B rpade ¢ ucrnonszoBanneM MapReduce.

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

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

Tema 7. Apxutektypa Spark. XpaHunuiie JaHHBIX
3ananus k jadoparopHoii padore no teme Ne7 "Apxurekrypa Spark. Xpanujanumie 1aHHbIx'.
Hanmcats nporpammesl aist Spark, pemaromuye ciieayromue 3a1a4u:
1. Ha ocHOBe 3ajaHHOTO TEKCTa B (pailyie COCTaBUTh CIOBAPh — TO €CTh CIIMCOK BCEX YHUKAIbHBIX CIIOB,
HCIIONIb3YEMbIX B TEKCTE B aJI(paBUTHOM MOPsiAKE. 3HAKU MPENUHAHUS UTHOPUPOBATh.

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

Tema 8. Apxutexrypa Spark. API.
3ananus k gadoparopHoii padore no teme Ne§ "Apxurekrypa Spark. API".
Hanucare nmporpammel amst Spark, pemaromniye clieayonue 3a1a4qu:

1. Hanwer nBa pasHbix Tekcta. ChopMmupoBaTh 3 MHOXKECTBA: TIEPECEUYCHHE CIIOBApeil 3aJaHHBIX TEKCTOB,
MHOKECTBO CJIOB, BXOJASIIUX TOJBKO B MEPBbI 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 kiacrepa'.
Hamucare nmporpammel asist Spark, perraroniue cieayronue 3a1aqu:

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

2. Hanucatb nporpaMmy NEpEMHOKEHUS ABYX MaTpHIL. .

TecTupoBanme

Tema 9. Apxurektypa Spark. Menemxkep knactepa.
TecToBble 3a1aHUA

1. KakoBel HambOosnee oOmme ¢opMaThl BXOAHBIX AaHHBIX, ompenenéHubie B Hadoop? Kakoit u3 HuX
UCTIONB3YETCS TI0 YMOTYaHUIO?

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

o KeyValuelnputFormat
o SequenceFilelnputFormat

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

Otset: TextlnputFormat uuraer cTpoku u3 TEKCTOBOrO (hailia W TMPEAOCTABISIET CMEIICHHE CTPOKH
OTHOCHUTENILHO Hauyajna (paityia B Ka4ecTBE BXOJHOTO KJIO4a JJisi oToOpakenusi (Mapper), a camy CTpOKY B
Ka4eCTBE BXOJHOTO 3HAUEHUS Il oToOpaxkeHust (Mapper).

KeyValuelnputFormat untaer cTpoku M3 TEKCTOBOrO (hailiia U MPOU3BOAUT Pa300p Kaxaoil OTAeIbHOM
CTPOKHM B Tapy Kiroy-3HaueHue. Bce CHMBOJIBI OT Hawaja CTPOKM M JO IMEPBOrO CHMBOJA TaOyJsIUU
nepenarTcs otoopaxkeHuto (Mapper) B KauecTBe KIJII04a, a OCTAaTOK nepenaérest orodbpaxenuto (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. Tpexkepom 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, HalTMCaHHON TEOPETUYECKH Ha
m000M sI3bIKe, peann30Barh (asbl oroopaxenus (Map) u cBéptku (Reduce) B irarpopme Hadoop.

5. Kak BBITIOJTHUTB MPOBEPKY paboTocrnocoOoHocTH (aitnoBoii cucteMbl HDFS?

Otser: [Ina npoBepku pabotocrnocodHocTH ¢aitnosoit cucremsl HDFS ucnons3yercs yrunura FSCK. Ona
OYeHb yI00HA I 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 cBéptku (reducer)?

OtBer: CurHatypbl METOAOB OTOOpa)KEHUS M CBEPTKM MHOTO TOBOPSAT O THUIIE BXOAHBIX M BBIXOAHBIX
JaHHBIX, KOTOPBIMU pabotaer 3amanue (Job). B mpeamonoxenun uto Bbl ucnonbiyere TextInputFormat,
napameTpsl GyHKIMK otoopaxenus (Map) MOTYT BBIVISLIETh CIAEIYIOIUM 00pa3oM:

o LongWritable (BxomHoit kito4)

o Text (BxogHoe 3HaueHue)

o Text (ITlpomMexyTOUHBIN BBIXOHOM KITHOY)

o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)

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

o IntWritable (IIpomexxyTouHOE BBIXOJHOE 3HAUCHHE)



o Text (OxoHYaTENbHBIN BHIXOHOM KITHOY)
o IntWritable (OxoH4aTenpHOE BBIXOTHOE 3HAYCHHE )

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

Otset: ®opmar daiina SequenceFile ncronp3yercs Ajis XpaHeHUs TBOUYHBIX Map Kirod/3HadeHue. dopmar
SequenceFile mo3BomsieT pa3aensaTh (aiin naxke eciiv TaHHbIe BHYTPHU (aiiia XpaHATCs B C)KaTOM BHJIE, UTO
HEBO3MOYKHO MPU OOBIYHOM apXHMBUPOBAHUU (ailioB. Bbl MoXkeTe BbIOpaTh Kak c)kaThe Ha YPOBHE 3aIlMCH,
MIPU KOTOPOM OT/ICIBHBIC Maphl KITt04/3Ha4eHNE OyayT cKaThl. JInOO BBl MOXKETE BHIOpATh C)KaTHE HA YPOBHE
0J10Ka, HECKOJIBKO 3arrcei OyIyT C)KaThl BMECTE.

8. Uro Takoe mnardopma Hadoop?

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

Hadoop siBnsiercst gactpio mpoekTta Apache, kotopslii crioHcupyerces ¢pormom Apache Software Foundation.
Hadoop nmo3BossieT 3anmyckarh NpUIOKEHHS B KJIacTepax, COCTOSIIIUX U3 THICSY Y3JI0B U MPOBOJIA 00paboTKy
ThICSIY TepabaiiT naHHbIX. Ero pacnpenenéunas gaitnoBas cuctemMa CoCOOCTBYET YBEIWYEHHIO CKOPOCTH
nepesayn JaHHbIX MEXIY Y3JlaMU U MO3BOJISIET BCEMY KJlacTepy B LIEJIOM MpOJoiikKaTh padoTy, Jaxe eciu
OIIMH M3 y3JI0B OCTAHOBUTCS aBapHitHO. JIaHHBIN MOJXOJ CHI)KAeT PUCK IMOJHOTO OTKaza KiacTepa, Jaxe
€CJIM 3HAYUTENIbHOE YHCIIO Y3JI0B BhIIAYT U3 cTpos. Hadoop ucnonb3yeTcss MHOTMMU KOMITAaHUSIMU, TAKUMU
kak Google, Yahoo u IBM, B 0OCHOBHOM B MPWJIOKEHHUSIX MOUCKAa WH(OPMAIIMK U KOHTEKCTHOW PEKJIAMBI.
[IpeanodTuTenbHbBIC ONEPAIIMOHHBIE CUCTEMBI, ¢ KoTopbiMu padoraer Hadoop sto Linux m Hadoop, HO
Takxke qonyctuMbl kak BSD tak u OS X.

9. Yto takoe MapReduce?

OtBer: MapReduce — 310 Momenb mapajuieIbHBIX BBIUMCICHUN, KOTOpas HCIONB3YeTCsl IS pabOThI C
6onbmuMu o0béMaMu JaHHbIX B Hadoop kitactepe, COCTOSIIMM K3 COTEH WM JIaXkKe ThICSY y3JI0B.

Mogens MapReduce mnepeHOCHT BBIUMCICHHS K MECTy pAaclolOKEeHUs MJaHHBIX B OTJIMYHE OT
TPaAULIMOHHONW MOJIENH TMapajieNn3Ma, B KOTOPOH JaHHbIE MEPEHOCITCS K BbIUKUCICHUSIM. Bbiuncienus B
monenu MapReduce cocrost u3 nByx daz: orodbpaxkenus (Map) u cBéprku (Reduce). B mepsoit daze —
orobpaxkenne (Map) — mpoucXoauT MpeoOdpa3zoBaHNUE BXOAHOTO Ha0Opa JaHHBIX B BBIXOAHOW, B KOTOPOM
AIEMEHTHI Pa30MTBI Ha KOpPTekM (mapbl Kitod/3HadueHue). Bo Bropoit dasze — cBéprka (Reduce) —
MPOMCXOAUT 00paboTKa Pe3yabTaToB MpeabiayIieii (a3el U mpeoOpa3oBaHNUEe 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 otoOpaxkeHus (Map). S3pIk, Ha KOTOpOM
peanuzoBana moaenb MapReduce — 3t0o Java. Bcece manHble, KOTOphIE ToOjiexar oOpaboTke B MOIETH
BbruncieHnit MapReduce g0>xHBI ObITH MpeACTaBIEHBI B BUJIE AP KITIOY/3HAYCHHE.

1 1. Kaxkosa ctpykrypa nporpammer MapReduce?

Ortger: [Iporpamma MapReduce cocTout u3 TpéX CIeqyIONNX YacTeH:
o JlpaiiBep
o OtoGpaxenue (Mapper)

o Caéprka (Reducer)

4.3 IIpomexxyTouHast aTTeCTaIMs 110 JUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunossblie Bonpocsl 3auera (ITK-3)
Tumnoseie BONPOCHI 3a4eTa

1 1. [Tonstue n onpenenenune BigData.
2 2. Ocobennoctu cbopa, xpaneHusi, 00padoTku u ananuza BigData.
3 3. TpebGoBaHus K pacrpeneeHHbIM HH)OPMAITMOHHBIM CHCTEMaM.

Tunosble 3axanus s 3a4era (IIK-3)
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TumnoBble 3a1aHUSA TECTUPOBaAHUA

1. KakoBel HambOosnee oOmme ¢opMaThl BXOAHBIX HaHHBIX, ompenenéHubie B Hadoop? Kakoit u3 HHX
UCTIONB3YETCS TI0 YMOTYaHUIO?

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

o KeyValuelnputFormat
o SequenceFilelnputFormat

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

Otset: TextlnputFormat uuraer cTpoku u3 TEKCTOBOro (ailia W TPEAOCTABISIET CMEIICHHE CTPOKH
OTHOCHTENILHO Hauvajna (paiiyia B Ka4ecTBE BXOJHOTO KJIO4a JJisi oToOpakenusi (Mapper), a camy CTpOKY B
Ka4eCTBE BXOJHOTO 3HAUEHUS JjIsl oToOpaxkeHust (Mapper).

KeyValuelnputFormat untaer cTpoku M3 TEKCTOBOTrO (hailiia M MPOU3BOAUT Pa300p Kaxao0il OTAeIbHOM
CTPOKHM B Tapy Kiro4y-3HaueHue. Bce CHMBOJIBI OT Havaja CTPOKM M JO MEPBOrO CHMBOJA TaOyJIsIHUU
nepenarTcs otoopaxkeHuto (Mapper) B KauecTBe KIJII04a, a OCTaToK mepenaérest orodbpaxenuto (Mapper) B
KaueCTBE 3HAYCHMS.

3. Uto Takoe Tpekep 3ananuii (JobTracker)?

Otset: Tpekep 3amanuii (JobTracker) — ato cepBuc miargopmber Hadoop, koTopsblii 3amyckaeT Ha KiacTepe
3amanus (Job), mocTpoeHHbIe cortacHO Monenu Beruucienuss MapReduce. Tpexkepom 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 TEOPETUYECKH Ha
000M sI3bIKe, peann30Barh (asbl oroopaxeHus (Map) u cBéptku (Reduce) B urarpopme Hadoop.

5. Kak BBITIOJTHUTB POBEPKY paboTocrnocoOHocTH (aitnoBoit cucteMbl HDFS?

Otser: [Ina npoBepku pabotocrnocodHocTH ¢aitnosoit cucremsl HDFS ucnons3yercs yrunura FSCK. Ona
OYeHb yI00HA I MPOBEPKH IEIOCTHOCTH (haiina, UMEH OJIOKOB M PACIIONIOKECHHSI OJIOKOB.

ITpumep. 3anmyck yrunutsl FSCK. hdfs fsck /dir/hadoop-test -files -blocks -locations
6. KakoBsl mapameTps! GyHKIHI 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 ucnonbsiyere TextInputFormat,
napameTpsl GpyHKIMK otodpaxenus (Map) MOTYT BBIVISLIETh CIAETYIOIUM 00pa3oM:

o LongWritable (BxomHoit kito4)

o Text (Bxognoe 3HaueHue)

o Text (ITlpomMexyTOUHBIN BBIXOTHOM KITHOY)

o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)

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

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

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

Otset: ®opmar daiina SequenceFile ncronp3yercst Ajis XpaHEeHUs TBOUYHBIX Map Kirod/3HadeHue. dopmar
SequenceFile mo3BomsieT pa3aensaTh (aiin naxke eciiv TaHHbIe BHYTPHU (aiiia XpaHATCs B C)KaTOM BHJIE, UTO
HEBO3MOKHO TPH OOBIYHOM apXHBHPOBAaHUM (aiiioB. Bel MokeTe BRIOpaTh KaK C)kaTHe Ha YPOBHE 3aIlHCH,
MIPU KOTOPOM OTJIEIBHBIC Maphl KITt04/3Ha4eHUE OyayT cKaThl. JInOO BBl MOXKETE BHIOpATh C)KaTHE HA YPOBHE
0J10Ka, HECKOJIBKO 3arrcei OyIyT CoKaThl BMECTE.

8. Uro Takoe mnardopma Hadoop?
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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)

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHU) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IIK-3 JIeMOHCTpUpPYET yBEpEHHbIE HaBBIKM Ha OCHOBE COBPEMEHHBIX
IM(GPOBBIX TEXHOJOTHM aHaJU3WpOBaTh OONbIINE JAaHHBIE W
MPEJICTABIISTh PE3yIbTaThl aHAIHM3a 3aUHTEPECOBAaHHBIM CTOPOHAM

«3a4TCHO»
(50 - 100 6anoB)

I1K-3 He umest 3HaHUSI COBPEMEHHBIX IU(PPOBBIX TEXHOJIOTUH, HE MOXKET
aHaNMU3UpoBaTh OONBIIME JAHHBIE W TPEICTABISATh PE3YIbTaThI
aHaJIM3a 3aMHTEPECOBAHHBIM CTOPOHAM

«HE 3a4TCHOY»
(0 - 49 6amon)

5. MeTonnueckue ykazaHusi AJisi 00y4aOIIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumabl (PIT[]), xotopas ompexaenser copepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

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

14



B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennarnuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JTUTEPaTyphl;

- IPY CaAMOCTOSITEIBHOM M3yYE€HHH TEOPETUUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOJIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

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

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTay, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKATh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IMOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3HMIIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

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

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

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenanojaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme U 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 KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;
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- CTIOJIb30BaHUE JOTIOTHUTEIBHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.
YCTHBI OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COJAEp)KAHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEPIKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYpChl. COOTBETCTBUE COACpPKAHUS U JIMTEPATypbl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATILHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh NMPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IbI.

6. YueOHO-MeToAN4YecKOe U HHPOPMALIMOHHOE 00ecrieyeHrue TUCIHIIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. BonkoBa, T. B., Haceiikuna, JI. @. Pa3spabGorka cucteM pacmpeneieHHONH 00pabOTKH JaHHBIX

yueOHO-MeTouueckoe mnocobue. - Bech cpok oxpaHbl aBropckoro mpasa; PaspabGorka cucrem
pacmipeneneHHol 00paboTku gaHHBIX. - OperOypr: OpeHOyprckuii TocyaapcTBeHHBINM yHUBEpcUTET, DbC
ACB, 2012. - 330 <c¢. - Tekcr : omekrponnbii // IPR  BOOKS [caiir]. - URL:

http://www.iprbookshop.ru/30127.html
2. byrakoB H. A., IletpoB M. B., HaconoB JI. O6pabGorka Oompmmx maHHeIXx ¢ Apache Spark :
yueOHO-MeToauueckoe mocobue. - Cankrt-IletepOypr: Yuusepcuter UTMO, 2019. - 52 c. - Tekcr

sanektpoHubii  /  OBC  «YHuBepcuterckas ~— Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=566771

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. Mamamonok I'U., ITepecnaBuesa O.H., PribakoB M. A. [TapamiensHoe nporpammupoBanue Ha OpenMPI
Java ¢ mpunoxenusimu B Math Partner : B 3 4. : yue6. mocobue. - Tam60B: [M3gar. nom TI'Y um. I'P.

HepxaBuna], 2014

2. MansBko A. A. IlapamnenpHoe nporpaMMupoBaHHe Ha ocHOBe TexHojoruit OpenMP, MPI, CUDA :
Y4eOHoe mocoOue it BY30B. - HCIp. U gom;, 2-¢ u3d.. - Mocksa: FOpaiit, 2020. - 129 c. - Tekcr :
snextponHsiii // DBC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/453248

3. Bapckuii A. b. IlapamienbHoe nmporpamMMmHpoBaHue : MoHorpadus. - 2-e u3f., ucmpas.. - Mocksa:
Hanmonaneueiii OtkpbiTeiii YaHuBepcuter «MHTYUT», 2016. - 346 c. - Tekcr : anexkrponusid // DBC
«YHUBEpCUTETCKAS OubImoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=578026

4.4.2,2016.-77 c.

5. AHToHOB, A. C. IlapamienbHoe NPOrpaMMUPOBAHKE C UCTIOJIb30BaHUEM TexHosuorun MPI. - 2021-01-23;
[TapannensHO€  mporpaMMupoBaHuWE€ C  HcOojdb3oBaHWeMm  TexHosorun  MPL. - Mocksa:
Nutepuer-Yausepcutet Undopmarmonnsix Texunomornit (MHTYUT), 2016. - 83 c. - TekCT : 3MeKTpOHHBIN
// TPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/73704.html
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6. Jleun, M. Il. IlapamnensHoe mporpaMMmupoBaHue ¢ ucrnosibzoBanueM OpenMP : ydeGHoe mocobwue. -
2022-07-28; IlapamienbHOoe mporpaMmupoBaHue ¢  ucnoiap3oBanuem OpenMP. - Mocksa:
HNutepuer-Yausepcuter Madopmanmonnbix Texunonoruit (MHTYUT), At Ilu Ap Meaua, 2020. - 133 c. -
Texct : anexrponnsiii // IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97572.html

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

6.3 VHbIe NCTOUHMKMU:

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. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [JIs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIEr0 KOHTPOJS U TMPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThl.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JlunieH3noHHOE ¥ CBOOOHO PAcIIPOCTPaHIEMOE MPOTPaMMHOE 00eCTICUCHHE:
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

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Lndposoit obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Hayunas snexkrponnas oubnunoreka «KubepJlennnka». — URL: https://cyberleninka.ru
3. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

4. Springer Journal — Ga3a AaHHBIX JKypHajJoOB KoJulekuumu Springer Journal wu3n-Ba Springer Nature
(1997-2015 rr.). — URL: https://link.springer.com

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

6. Poccuiickas rocynapcTBeHHas onbnuoreka: odunmanpabiid cadt. — URL: https://www.rsl.ru

7. Poccuiickast HaroHanbHas OnbanoTeka: opunuanbHbii cadT. — URL: http://nlr.ru

8. TamOoBcKast obacTHast yHHUBepcanbHas HaydHas oubamoreka 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 1udpoBbIX oOpa3oBarenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru
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11. ®enepanbusblii mopran «Poccuiickoe odpazoBanue». — URL: https://www.edu.ru
12. OBC «YuuBepcuterckas oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru
13. FOpaiit: obpazoBarenpHas miaTdopma, JMEKTPOHHO-OnbmmoTeyHas cucrema. — URL: https://urait.ru

JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B

ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



