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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 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
(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
/1 JIACIIUTUINH, o0ydeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 1 2 3 4
1 |ba3e! gaHHBIX +
2 |busHec-crarncTuka + +
3 |HTennexkTyanbHbIi +
aHaJIU3 JaHHBIX




4 {O3HaKOMHUTEIIbHAS +
IMpaKTUKa

5 |TIpaxTurka 1mo + | +
npodo
npodeccrnoHaTbHON
JESTeTbHOCTH

6 |CucteMsbl +
HCKYCCTBEHHOTO
HAHTEJUIEKTA

7| Texnanuka BeaeHU +
JIEJIOBBIX TIEPETOBOPOB

8 |PuHAHCOBLIA aHAIN3 +
U BU3yaJIu3anus
JIAHHBIX

9 |[LlucdpoBeie nenoBbie +
KOMMYHHUKaIUN

10 |Iudporsie +
9KOCHCTEMBI U
m1aThOpMbI

2. Mecrto nucunmiimabl B cTpykrype OII marucrparypsi:
JucuuiuinHa «AHanM3 OONBIIMX JAaHHBIX» OTHOCUTCS K 4acTH, (opMupyeMoil y4JacTHUKaMH
o0pa3oBarebHbIX OTHOLIEHUH, yueOHoro ruana OIl mo nanpasnenuto noarotoBku 38.04.01 - DxoHoMuKa.

JuctumninHa «AHau3 O0IBIINX JAaHHBIX» U3y4aeTcs B 2 CEMECTpeE.

3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM QUCIUILUIMHEL: 2 3.€.

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

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
KonTakTHas pabora 24
Jlexmm (JIextmm) 12
[Tpakruueckue (Ilpakt. pad.) 12
CamocrostensHas padota (CP) 48
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 Monaenb [IpakTnueckoe
porpaMMupoBanus | 1 2 1 4 3a/1aHue
Hadoop.
2 Pacnpenenennas [IpakTyeckoe
00paboTKa TaHHBIX 1 1 6 3a7aHue
C TIOMOIIBIO
Hadoop.




O06paboTka JaHHBIX [IpakTueckoe
C TIOMOILBIO MOITYJISI 3aJlaHue
Hadoop Common.

O6paboTka JaHHBIX [TpakTrueckoe
C NMOMOILBIO MOZYJIS 3aJjaHue
Hadoop YARN.

O06paboTka JaHHBIX [IpakTueckoe
C TIOMOILBIO MOITYJISI 3aJlaHue
Hadoop

MapReduce.

TectupoBanue IIpaxTryeckoe
¢aiinoBoit cucTeMbl 3aJlaHue
HDEFS.

Apxutekrypa Spark. [IpakTuyeckoe
XpaHwiuiie 3aJaHue
JAHHBIX

Apxutekrypa Spark. IIpaxTrueckoe
APIL. 3a7aHue
Apxutekrypa Spark. IIpaxTrueckoe
Menemxep 3a/1aHuE;
KJ1acTepa. TectupoBanue

Tema 1. Moaeas nporpammuposanns Hadoop. (ITK-3)
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. Pacnipenesiennast o0padorka nanabix ¢ nomomsio Hadoop. (ITK-3)
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.asa Hadoop Common. (ITK-3)
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-3)
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-3)
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 ¢aitsioBoi cucrembl HDFS. (ITIK-3)
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 nanubix (ITK-3)
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-3)
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-3)
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 IIpaktrue 10 Brmonaenwne u 3amuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
MpOrpaMMHUpOBa| CKOE BBITIOJTHEHHSA BCEX 3aJaHHI 1abopaTopHOi pabOTHI CTYACHT MOTy4YaeT
uus Hadoop. | 3amanue 10 6amnoB
2. | Pacupenenenna | [Ipaktuae 10 Brmonaenne u 3amuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
st 00paboTKa cKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON padOTHI CTYACHT MOIy4YaeT
JTAHHBIX C 3a/1aHue 10 6amoB
MTOMOIIIBIO
Hadoop.




3. Ob6pabotka | [IpakTuue 10

JTaHHBIX C CKoe
TIOMOILBIO 3a7aHue
moaynst Hadoop
Common.

BrimonHenue u 3amuTa JraboparopHoi pa0boThl. B cioyuae ycneniHoro
BBITIOJTHCHUS BCEX 3aJ]aHU JIa0OPaTOpHOU paObOTHI CTYACHT MOTydYacT
10 6ayutoB

4. Ob6pabotka | IIpakTuy 10

Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro

JTAHHBIX C ecKoe BBITIOJTHCHUS BCEX 3aJ]aHU JIa0OPaTOpHOM paObOTHI CTYIACHT MOTy4YacT
MTOMOLIBIO 3agaHue( 10 6amioB
moxaynst Hadoop |koHTpOIB
YARN. HbIH
cpe3)

5. O6paboTka IIpaktrue 10 Brmonaenwne u 3ammuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
JAHHBIX C CKOE BBITIOJTHEHUA BCEX 3aJaHHI 1abopaTopHOM pabOTHI CTYACHT MOTyYaeT
MTOMOIIIBIO 3a/1aHue 10 6ammoB

monyist Hadoop
MapReduce.

6. | TectupoBanme |IIpakTrue 10 Brmonaenne u 3amuTa saboparopHoii paboTel. B cirydae ycnenrHoro

(haiinoBoit CKoe BBITIOJTHCHUS BCEX 3aJaHUi J1a00paTOpHON padOTHI CTYACHT MOIy4YaeT

cucremsl HDFS.| 3amanue

10 6ayutoB

7. | Apxurexrypa |IlpakTtinde 10

Brmonaenwne u 3amuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
BBITTOJTHEHUST BCEX 3aJlaHUi J1abopaTtopHOi paOOTHI CTYACHT MOIy4aeT
10 6ammoB

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

Brmonaenne u 3ammuTa 1aboparopHoii paboTel. B cirydae ycnenrHoro
BBITIOJTHEHUST BCEX 3aJlaHHUi J1abopaTopHOi paOboOThI CTYACHT MOIyYaeT
10 6ammoB

9. | Apxurekrypa |IlpakTiue 10

Brmonaenwne u 3amuTa 1aboparopHoit paboTel. B cirydae ycnenrHoro

Spark. cKoe BBITIOJIHCHUS BCEX 3aJaHUi J1a00paTOpHON padOTHI CTYACHT MOIydYaeT
Menemxep 3a/1aHAC 10 6amtoB
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 TTPEMHUATBHBIC OAJIITBI MOTYT OBITH HAYMCIICHEL: - 32
MIPOEKT, BHIMIOIHEHHBIN M0 3aKa3y paboToqaTeNs H peann30BaHHBIA Ha
npakTuke — 20 6aIoB;
- MOCTOSHHAsI aKTUBHOCTh BO BpeMs MpakTHUeCKuX 3aHsATHi — 10
0aJIIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJIMKAIIMH CTAThsl MO0 TEMaTHKE B
paMKax JUCIUIUIHHEBI — 10 6aios;
- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;
- myONHWKamusi CTaThl 10 TEMaTUKE W3y4aeMOW IUCIHILIUHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuaigax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/20

11. |MuouBuIyallbHBIC 3aIaHUs, 50 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO

C TMIOMOIIIBI0 KOTOPBIX
MOXKHO HaOparhb
JIOTIOJTHUTEINTLHBIC OaJlTbI

KOHTPOJISI I KOHTPOJIFHBIE CPE3bl

12. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM 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 GayuioB

3auTeHo
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0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
IIpakTH4Yeckoe 3a1aHue

Tema 1. Mogens nporpammuposanust Hadoop.
3ananus k gadoparopHoii padore no teme Nel "Mogeab nporpammupoBanus Hadoop'".
I 1. OcnoBsl Apache Hadoop. Pa3BepTriBanme 1 TeCTUpOBaHHE.

Tema 2. Pacnipenenennas o0paboTka naHHbIX ¢ Tomonibio Hadoop.

3ananus k jadoparopHoii padore no teme Ne2 "PacnpenesienHass 00pad0TKa JaHHBIX ¢ NOMOIIbIO
Hadoop".
1. Cozparpb nporpaMmy Ajisi HOCTPOSHHS] HHBEPTUPOBAHHOTO MHAEKCA 110 HA0OPY TEKCTOBBIX IOKyMEHTOB.

Tema 3. O6paboTka gaHHBIX ¢ oMotk Moaysist Hadoop Common.

3aganus Kk JadoparopHoii padore nmo Teme Ne3 ""O0padoTka JaHHBIX ¢ noMoubio Moay.ist 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 Moxy/ist Hadoop
MapReduce".

1. Co3nath mporpamMmy HoOMCKa 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.

2. Ha ocHOBe 3a/1aHHOTO TEKCTa MOJCYUTATh BXOXKICHUE Ka)J0Tr0 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§ "Apxurexkrypa Spark. API".
Hanucare nmporpammel amst Spark, pemaromniye clieayonue 3a1a4qu:



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

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

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

2. Hanucarb mporpaMmy MepeMHOKEHHS ABYX MATPHIL. .

TecrupoBanue

Tema 9. Apxutekrypa Spark. Menemxkep Kiacrepa.
TecToBbIe 3anaHUsA

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

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

o KeyValuelnputFormat
o SequenceFilelnputFormat

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

Oter: TextlnputFormat yuraeT cTpokM M3 TEKCTOBOro (hailia M MPEJOCTaBISIET CMELICHUE CTPOKH
OTHOCHTEJIbHO Hauaia (paiia B KauecTBE BXOJHOTO Kiroda Juist oToOpaskeHust (Mapper), a caMmy CTpOKY B
KaueCcTBE BXOAHOTO 3HaUEHUs st oroOpaskenus (Mapper).

KeyValuelnputFormat unraeT CTpokHM W3 TEKCTOBOTO (aiiia W MPOU3BOAUT paz0op KaKIOW OTAEIHHOMN
CTPOKM B Tapy KJIroY-3HaueHHWe. Bce CHMBOJIBI OT Havaja CTPOKM M 10 TEPBOTO CHMBOJIA TaOyJISIIHU
nepemaroTcst orobpaxenuto (Mapper) B kKauecTBe KJIHO4a, a OCTATOK mepenaércs oroopaxkenuto (Mapper) B
KaueCcTBE 3HAYCHUSI.

3. Uro Takoe Tpekep 3amanumii (JobTracker)?

Otget: Tpekep 3amannii (JobTracker) — 310 ceppuc mardopmel Hadoop, KoTopslii 3amyckaeT Ha Kiactepe
3ananus (Job), moctpoeHnsie cornacHo mozaenu BeranciaeHus MapReduce. Tpekepom 3amanuii (JobTracker)
TaK)Ke Ha3bIBACTCs y3€J Ki1acTepa, Ha KOTOpOM paboTaeT yKa3aHHBIN CepBUC.

4. Yto Takoe Hadoop Streaming?

Otser: Hadoop Streaming — 3to o6umii API, mo3Bosstromuii nporpamme, HanMCcaHHON TEOPETHUECKU HA
T000M A3BIKE, pean3oBath ¢a3sl orodpaxenus (Map) u ceéprku (Reduce) B mmardpopme Hadoop.

5. Kaxk BBIOTHUTH IPOBEpKY padorocriocoOHocTH daitnosoit cuctemsl HDFS?

Otsert: [l mpoBepku paboTocnocodHocTH (aitnoBoit cuctremsl 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)?

OtBer: CUTHaTypbl METOAOB OTOOpPaKEHUS M CBEPTKA MHOTO TOBOPST O THIIE BXOAHBIX M BBIXOIHBIX
JTAHHBIX, KOTOpbIMU paboTaeTr 3amanue (Job). B mpeamonoxeHnun uro Bel ucnonb3yere TextlnputFormat,
napameTpsl GpyHKIuH oToOpaxkeHus (Map) MOTYT BBIIISIIETh CIEAYIOIIMM 00pa3oMm:

o LongWritable (Bxoxnoii kitou)
o Text (BxomHoe 3HaueHmE)

o Text (IIpomesxkyTOUHBII BBIXOIHOM KITIOY)
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o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)

UYeTtsipe mapameTpa GyHkmuu cBEPTKH (reduce) MOTYT OBITh TAKUMH:
o Text (IIpomesxyTOUHBII BBIXOIHOM KIIIOY)

o IntWritable (ITpomexxyTouHOE BBIXOHOE 3HAUCHHE)
o Text (OxoHYaTENbHBIN BHIXOJHOM KITHOY)
o IntWritable (OxoH4aTenpHOE BBIXOTHOE 3HAYCHHE )

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

Otset: ®opmar daiina SequenceFile ncronp3yercst Ajis XpaHeHUs TBOUYHBIX Map Kirod/3HadeHue. dopmar
SequenceFile mo3BomsieT pa3aensaTh (aiin 1axke ecliv TaHHbIe BHYTPHU (aiiia XpaHATCs B C)KaTOM BHJIE, YTO
HEBO3MOYKHO MpU 0OBIYHOM apXHMBHUPOBAHUU (ailioB. Bbl MoXkeTe BbIOpaTh Kak ckxaThe Ha YPOBHE 3aIllCH,
MIPU KOTOPOM OTJICIBHBIC Maphl KITt04/3Ha4eHUe OyayT cKaThl. JInOO BBl MOXKETE BHIOpATh C)KaTHE HA YPOBHE
0JI0Ka, HECKOJIBKO 3arrcei OyIyT C)KaThl BMECTE.

8. Uro Takoe mnardopma Hadoop?

Oter: Hadoop — o510 cBOOOAHO pacmpocTpaHsemas IulaTgopma, OCHOBAaHHAs Ha  SI3bIKE
MPOrpaMMHUPOBaHUS Java W TO3BOJISIONIAs MPOBOIUTEH BBHIYUCICHUS HaJ OONBIIUMU 00BEMAMH JaHHBIX B
pacipenenéHHbIX KlacTepax.

Hadoop siBnsiercst gactpio mpoekTta Apache, koropslii crioHcupyerces ¢pormom Apache Software Foundation.
Hadoop nmo3BossieT 3anmyckarh NpUIOKEHHS B KJIacTepax, COCTOSIIIMX U3 THICSY Y3JI0B U IMTPOBOJIA 00paboTKy
ThICSIY TepabaiT naHHbIX. Ero pacnpenenéunas gaitnoBas cuctemMa CoCOOCTBYET YBEIWYEHHIO CKOPOCTH
nepesayn JaHHbIX MEXIY Y3JlaMU M MO3BOJISIET BCEMY KJlacTepy B LIEJIOM MpOJoSikKaTh 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 KOMITAaHUSMU, TAKUMU
kak Google, Yahoo u IBM, B 0OCHOBHOM B MPWJIOKEHHUSIX MOUCKAa WH(OPMAIIMK U KOHTEKCTHOM PEKJIAMBI.
[IpeanodTuTenbHBIC ONEPAIIMOHHBIE CUCTEMBI, ¢ KoTopbiMu padoraer 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 HCIONB3YeTCsl I pabOThI C
6onbmMu o0béMaMu JaHHbIX B Hadoop kitactepe, COCTOSIIMM K3 COTEH WM JIaXkKe ThICSY y3JI0B.

Mopnenr MapReduce mnepeHOCHT BBIYHCICHHS K MECTy pAacHoJOKEHUS JTaHHBIX B OTIMYHE OT
TPaIUIIIOHHON MOJIEIH Mapajuiein3Ma, B KOTOPOi JaHHBIE MEPEHOCITCS K BBIYHCICHUSM. BhraucieHus B
monenu MapReduce cocrost u3 nByx ¢az: orodopaxkenus (Map) u cBéprku (Reduce). B mepsoit daze —
oroopaxkenne (Map) — mpoucxoauT MpeoOdpa3oBaHUE BXOAHOTO Ha0Opa JaHHBIX B BBIXOAHOW, B KOTOPOM
JIEMEHTHI Pa30MTHI Ha KOpTekH (mapsl Kitod/3HadueHue). Bo Bropoit daze — cBéprka (Reduce) —
MPOUCXOAUT 00paboTKa Pe3yabTaToB MpeabiayIieii (ha3el U mpeoOpa3oBaHUE JaHHBIX Takke B HaOOp map
KJTIOY/3HaueHNe, HO YyXXe MEHbIIero pasmepa. Kak BHIHO M3 camMoro Ha3BaHHMS MOJEIH BBIYHCICHUN
MapReduce cBéprka (Reduce) Bcerma BemomHsieTcs mocie otoOpaxkenus (Map). f3pIk, Ha KOTOpOM
peanuzoBana mojaenb MapReduce — 3t0o Java. Bcece manHble, KOTOphIE ToOjiexar oOpaboTke B MOIETH
BbrunciieHnit MapReduce 10’KHBI OBITh TTPEICTABIICHBI B BUJIE Map KITIOY/3HAYCHUE.

1 1. KaxkoBa ctpykrypa nporpammer MapReduce?
Ortger: [Iporpamma MapReduce cocTout u3 TpéxX ClIeayIONNX YacTe:

o JlpaiiBep
o OtoGpaxenue (Mapper)

o Caéprka (Reducer)

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B opMe 3adeTa

Tunosblie Bonpockl 3auera (ITK-3)
Tumnoseie BONPOCHI 3a4eTa
1 1. [Tonsitue n onpenenenune BigData.
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2 2. Ocobennoctu cbopa, xpaneHusi, 00padoTku u ananuza BigData.
3 3. TpeboBaHus Kk pacnpeneaeHHBIM HHPOPMAIIMOHHBIM CUCTEMAM.

Tunosble 3axanus s 3a4era (IIK-3)
TumnosBble 3a1aHNsI TECTUPOBAHUS

1. KakoBbl Hambosee oOuiue Qopmarbl BXOAHBIX NaHHBIX, ompenenéHHsle B Hadoop? Kakoit u3 Hux
UCTIONB3YeTCs M0 YMOTYaHUIO?

Otget: Hanbonee obuire (hopmarsl BXOIHBIX JaHHBIX, onpenenéHnsie B Hadoop ato
o TextInputFormat

o KeyValuelnputFormat
¢ SequenceFilelnputFormat

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

Oter: TextInputFormat ymraeT cTpoKM M3 TEKCTOBOro (hailia M MPEJOCTaBIsIET CMELICHHE CTPOKH
OTHOCHTENIbHO Hauaia (paiima B KauecTBE BXOJHOTO Kiroda Juist oToOpaskeHust (Mapper), a caMmy CTPOKY B
Ka4eCcTBE BXOAHOTO 3HaUEHUs AJisi oroOpaskenus (Mapper).

KeyValuelnputFormat unraeT CTpokHM W3 TEKCTOBOTO (aiia W MPOU3BOAUT paz0op KaKIOW OTAEIHHOMN
CTPOKM B Tapy KJIroY-3HaueHHWe. Bce CHMBOJIBI OT Havajia CTPOKM M IO TEPBOTO CHMBOJIA TaOyJISIIHU
nepemaroTcst orobpaxenuto (Mapper) B kKauecTBe KJIHO4a, a OCTATOK mepenaércs oroopaxkenuto (Mapper) B
KaueCcTBE 3HAYCHUSI.

3. YUro Takoe Tpekep 3amanumii (JobTracker)?

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

4. Yto Takoe Hadoop Streaming?

Otser: Hadoop Streaming — 3to o6umii API, mo3Bosstromuii nporpamme, HanucaHHON TEOPETHYECKU HA
T000M A3BIKE, peain3oBath ¢a3bl orodpaxenus (Map) u ceéprku (Reduce) B marpopme Hadoop.

5. Kax BbIOTHUTB IPOBEpKY padorocriocoOHocTH daitnoBoit cuctemsl HDFS?

Otsert: [l mpoBepku pabotocnocodHocTH (aitnoBoit cuctremsl HDFS ucnonsiyercs yrunuta FSCK. Ona
O4YeHb yA00Ha ISl MPOBEPKHU LIETOCTHOCTH (aiiia, UMEH OJIOKOB U PACTIONOKEHHUS OJIOKOB.

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

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

o LongWritable (Bxoxnoii kitou)

o Text (BxomHoe 3HaueHmE)

o Text (IIpomesxkyTOUHBII BBIXOIHOM KIIIOY)

o IntWritable (IIpomexxyTouHOE BBIXOJHOE 3HAUCHHE)

Yetsipe napameTpa GyHKIUU CBEPTKH (reduce) MOTYT OBITh TAKMMHU:
o Text (ITlpomMexyTOUHBIN BBIXOTHOM KITHOY)

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

7. Hns gero mpennasHaueH popmar daitna SequenceFile B Hadoop?
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OtBet: @opmar daiina SequenceFile ucnonsiyercs 17 XpaHeHHUs JBOMYHBIX Map Kitod/3HadeHue. Gopmar
SequenceFile mo3BosnsieT pazaensath ¢ailsl qaxke eciay JaHHbIE BHYTPH (aiiyia XpaHsTcs B CKaTOM BHJIE, YTO
HEBO3MOKHO NPH OOBIYHOM apXMBHPOBAaHUM (ailioB. Bel MoxkeTe BHIOpaTh Kak C)kaTHe Ha ypOBHE 3allHCH,
IIpU KOTOPOM OTJIENIbHBIE Mapbl KJIt04/3Ha4eHue OymyT cxarhl. JInOO BBl MOXKeTe BHIOpATh C)KaTue Ha ypOBHE
0710Ka, HECKOJIIBKO 3amucel OyayT CKAaThl BMECTE.

8. Uto Takoe miardpopma Hadoop?

Oteer: Hadoop — »TO0 cBOOOAHO pacmpocTpansemass Iuiaropma, OCHOBaHHAas Ha  SI3bIKE
IIPOrpaMMUPOBaHUs Java U MO3BOJIAIOIIAs IPOBOJUTH BBIYMCICHUS Haj OONBIIMMU O0BbEMaMHU JAHHBIX B
pacupenenéHHbIX KIIacTepax.
Hadoop siBnsieTcst uactbio npoekra Apache, kotopslii cioncupyercst pongom Apache Software Foundation.
Hadoop no3BossieT 3amyckaTh NPUIIOKEHUS B KIIaCTEPax, COCTOALINX U3 THICSY Y3JI0B U IPOBOAS 00paboTKy
ThICAY TepabalT manHbIX. Ero pacmnpenenénnas QaiinoBas cucteMa CocoOCTBYET YBEIHUEHHIO CKOPOCTH
Nepeaayn JaHHBIX MEXAY y3JaMU U MO3BOJISIET BCEMY KIIACTEpy B LIEJIOM MPOJOIIKATh padoTy, axe eciu
OZIMH U3 y3JI0B OCTAaHOBUTCS aBapHiiHO. JIaHHBII MOIXOJ CHIMIKAeT PUCK IOJHOTO OTKas3a KiacTepa, Jaxe
€CJIM 3HAUYUTENIbHOE YUCIIO Y3JI0B BBIHAYT U3 cTpos. Hadoop ucmonb3yercss MHOTMMU KOMOAHUSAMHU, TAKUMH
kak Google, Yahoo u IBM, B OCHOBHOM B NPHJIOKEHUAX TMOUCKAa MH(OPMAIIMHA U KOHTEKCTHOW PEKJIAMBI.
[IpeamouTuTenbHbIE ONEPAMOHHBIE CHCTEMBI, ¢ KoTopeiMU paboraer Hadoop sto Linux u Hadoop, Ho
Taxxke nonyctumsbl kak BSD Ttak u OS X.
9. Yro Takoe MapReduce?
OtBer: MapReduce — 3T0 Mozenb mapayuleIbHBIX BBIYMCICHUH, KOTOpask UCHOJIb3yeTcs uid paboThl C
6onpmmMu oobEMamu JaHHbIX B Hadoop kiacrepe, COCTOSAIIMM U3 COTEH WM JAaXKe ThICAY Y3JIOB.
Mopnens MapReduce mnepeHOCHT BBIYMCICHHS K MECTy pAacCHOJOKEHUS JaHHbIX B OTIMYHE OT
TPaIUIIMOHHON MOJEH Mapajulen3Ma, B KOTOPOil JTaHHbBIE 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 nmpeoOpa3oBaHUE JaHHBIX TaKkKe B HaOOp map
KJIIOY/3HaueHNe, HO YyXe MEeHbLIero pasmepa. Kak BHIHO M3 camMoro Ha3BaHMS MOJEIH BBIYHUCICHUMN
MapReduce cBéptka (Reduce) Bcerma BemomnHsieTcss mocie otoOpaxkenus (Map). SI3bIK, HA KOTOpOM
peanuzoBana monenb MapReduce — 310 Java. Bee nanHble, KOTOpble momiiexar oOpaboTke B MOJAEIH
BbIuuciieHnit MapReduce 10’HBI ObITH IIPEICTABICHBI B BUJE MAp KIIOY/3HAYCHUE.

I 1. KakoBa ctpykrypa nporpammsl MapReduce?

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

o CBéptka (Reducer)

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrinm
TIOCTYKCHHSI pe3YJIbTaTa)

I1K-3 JIEeMOHCTPUPYET YBEPEHHBIC HABBIKM HAa OCHOBE COBPEMEHHBIX
IUQPPOBBIX TEXHOJOTHH aHAJIM3UPOBATh OONbBIINE JaHHBIE U
IIPEACTABIIATH PE3YJIBTAThl AHAJIN3A 3aUHTEPECOBAHHBIM CTOPOHAM

«3a4TEHOY
(50 - 100 6amoB)

IIK-3 He umes 3HaHUsS COBpEeMEHHBIX MU(PPOBBIX TEXHOJOTHMA, HE MOXKET
aHaM3UpOBaTh OONBIINE JAHHBIE W TPEICTABISATh PE3YIBTAThI
aHaJM3a 3aMHTEPECOBAaHHBIM CTOPOHAM

«HE 3a4TCHO»
(0 - 49 GannoB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.
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Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U 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
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

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

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHHUE JIOTIOTHUTEIBHOTO MaTepHaa;
- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHBIE 3HAHUS 110 BCEM pa3JiesiaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbl, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. BonkoBa, T. B., Haceiikuna, JI. ®@. Pa3paboTka cuctem pacnpeneneHHoi o0paOOTKM JaHHBIX

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

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

2. byrakoB H. A., IletpoB M. B., HaconoB JI. O6pabGorka Oompmmx maHHeIXx ¢ Apache Spark :
yueOHO-MeTouueckoe mocobue. - Cankr-IlerepOypr: Yausepcuter UTMO, 2019. - 52 c. - Tekcr
sanektpoHusit  //  OBC  «YHuBepcuterckas ~— Oubnmoreka  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: [M3nar. nom TI'Y um. I'P.
HepxaBuna], 2014

2. MansBko A. A. IlapamnenpHoe nporpaMMmupoBaHHe Ha ocHOBe TexHoioruii OpenMP, MPI, CUDA :
Y4eOHoe mocoOue st BY30B. - HCIp. U jgom;, 2-¢ u3d.. - Mocksa: Opaiit, 2020. - 129 c. - Tekcr :
snextpoHHsiii // DBC «FOPAWTY [caiit]. - URL: https://urait.ru/bcode/453248

3. Bapckuii A. b. [lapamienbHoe mporpamMMmHpoBaHue : MoHorpadus. - 2-e u3f., ucnpas.. - MocCKBa:
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.-77c.

5. AHTOHOB, A. C. [lapannensHoe NporpaMMHpPOBAHUE C MCIIONIb30BaHUEM TexHosnoruu MPI. - 2021-01-23;
[TapamuienbHOE  HporpaMMHpOBaHUE € HUCHoiub3oBaHueM — texHoinormn  MPL. - Mocksa:
Wntepner- Yausepcurer Mudopmarmonnsix Texuonoruit (MHTYUT), 2016. - 83 c. - TekcT : aneKTpOHHbII
/I TPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/73704.html

6. Jlesun, M. II. IlapannensHoe mporpaMMupoBaHue ¢ ucnoib3zoBanueM OpenMP : yueOGHOe mocobue. -
2022-07-28; llapamienpHOoe  IporpaMMHUpoOBaHHE ¢  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., lllykun I. A. [lapamienbHoe mnporpaMMHpOBaHUE HaJ OOIIEiH
namsTeio: OpenMP : yuebHoe nocodue. - HoBocubupck: HoBocuOupckuii rocynapcTBeHHBINH TEXHUUECKUN
yauBepcuteT, 2019. - 95 c. - Tekcr : anekrponnsiii // ObC «YHuBepcuteTckast OnbiImnoTeka oHIainy» [caiT].
- URL.: http://biblioclub.ru/index.php?page=book&id=576119

6.3 VlHble UCTOYHUKHU:

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

2. Hauwnonanbusiit OTkpeiTeiid YHuBepcuteT « 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. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecriedeHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPpOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U IIOMELICHHUS IS CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs] yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

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

Jlnist mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:
Java 8 Update 151 Oracle Corporation 27.03.2018 99,73 MB 8.0.1510.12
LibreOftice

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Microsoft Windows 10

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

1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Hayunast snextponHas ounbaunoreka «KubepJlenmnka». — URL: https://cyberleninka.ru
3. Hayunas snexkrponHas 6ubmuoreka 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. [Ipesunentckas 6ubnuorexa umenu b.H. Expiiuna. — URL: https://www.prlib.ru
6. Poccuiickas rocynapctBeHHast Onbnuoreka: opunmanbuelii caift. — URL: https://www.rsl.ru
7. Poccuiickas HarmoHanbHas onbaroreka: odurmansabii caiit. — URL: http://nlr.ru
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8. TamOoBcKast obacTHast yHHUBepcanbHas HaydHas oubamoreka uM. A.C. [lymkuHa: opuImaibHbIA CalT. —
URL: http://www.tambovlib.ru

9. VYHuBepcurerckas ~ OuOnMOTEeKa  OHJAMH:  JJIEKTpOHHO-OMOMMoTeuHnas  cucrema. —  URL:
https://biblioclub.ru

10. ®enepanbroe xpanwnuine «EguHas kommekmus 1mudpoBbIX oOpa3oBarenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

11. ®enepanbusblii mopran «Poccuiickoe odpazoBanue». — URL: https://www.edu.ru
12. OBC «YuuBepcuterckast Oubnmuoreka onmaita» . — URL: http://www.biblioclub.ru
13. FOpaiit: obpazoBarenbpHas miaTdopma, JMEKTPOHHO-OnbmmoTeyHas cucrema. — URL: https://urait.ru

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

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



