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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-6 CriocobeH ucroap30BaTh COBPEMEHHBIC WH()OPMAIITMOHHBIE TEXHOJIOTHU M MPOTPAaMMHEBIE CPEJICTBA
[IpU pelIeHnr npodecCroHaIbHBIX 3a1a4

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

- MHPOPMALMOHHO-aHAIUTHYECKUNA

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIbHOCTH B
chepe: 08 dDunHanchl W HKOHOMHKA (B cdepax: MpaBOOXPAHUTEIBLHON JEATEIHLHOCTH; OOOpPOHBI U
0€30MacHOCTH TOCyHapcTBa; OOECIEYeHUsT HSKOHOMHUYECKON O€30MacHOCTH pPETrHoHa; O00eCTeueHUs
SKOHOMUYECKOH 0€30MaCHOCTH  XO3SMCTBYIOIIHUX CyOBEKTOB; obecrieueHus 0€30macHOCTH
(MHAHCOBO-KPEIUTHOM CHUCTEMBbI; MPOBEACHUS CyAeOHOM HSKOHOMHYECKOH SKCIepTusbl; (UHAHCOBOTO
MOHHUTOPUHIA; TMPOTHBOACUCTBUS JIETalU3allid JOXOJOB, IIOJIYYEHHBIX MPECTYNHBIM MyTeM, U
(hMHAHCHPOBAHHUIO TEPPOPU3MA)

1.4 B pesynbrare 0CBOCHHMSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE Kon n HanmeHoBaHMe

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GbyHKUMY / TPyAOBBIC U HEOOXOIMMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

OIIK-6 Criocoben
WCTIOJIb30BaTh COBPEMEHHEIC
nH(pOpMaITHOHHBIC
TEXHOJIOTHHU U
MPOTpaMMHBIE CPEIICTBA
MIPU PEIICHUU
npohecCHOHANIBHBIX 3a1ay

CucrteMarn3upyetr TOJNYYCHHYI0O WH(POpMAIHIO, JeliaeT
TOYHBIC BBIBOJBL, CTPOWUT MPOTHO3BI, CTAaBUT IIEIH,
ompenesnsieT YeTKWe KOHEYHbIE U IPOMEXYTOYHBIE
KpUTEpUN AOCTHIKEHUS UENH, UCTIOIb3ysSd HHCTPYMEHTHI
COBpEMEHHBIX NH(POBBIE TEXHOJIOTHH TPH PEIICHUU

nmpohecCHOHABHBIX 3a1ad

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

2. MecTo nucuuiuiaabl B cTpykrype OIl cnenuaaurera:

JucruninnHa «AHamu3 OOJBIIMX JAHHBIX» OTHOCHTCS K 00s3aTenbHOM 4acTu ydeOHoro miana OII mo

HarpaBieHuto moaroToBku 38.05.01 - DxoHOMUYecKast 0€301MacHOCTD.

JucuunnuHa « AHanu3 O0NBIIUX JaHHBIX» U3ydaeTcs B 6 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.

Oumnas: 4 3.¢.

3aounas: 4 3.e.

Bun yueOHo# paboThI Qunas 3aounas
(Bcero yacoB) | (Bcero yacom)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144 144
KonrakTHast pabora 48 10
Jlexmm (Jlextmm) 16 4
[Tpaktuueckue (Ilpakt. pad.) 32 6
CamocrostensHas padota (CP) 60 125
OK3amMeH 36 9




3.2.ConepxaHue Kypca:

Ne HasBanue Bun yueGHo# paboThl, yac. | @OpMBI TEKYIIETO
TEMBbI pa31[ena/ TEMBI Jleknun Hp aKT. CP KOHTPOJIA
pao.
o|3]o]3]0]3
6 cemecTp

1 Monenn JlabGopatopHas
nporpamMmmupoBanus | 1 - 2 - 6 | 13 pabora
Hadoop.

2 Pacnpenenennas JlaGoparopHas
00paboTKa TaHHBIX 1 1|2 1 6 | 14 pabora
C TTOMOIIIBIO
Hadoop.

3 O06paboTKa JaHHBIX JlaGoparopHas
C MIOMOIIBIO MOIYJIS | 2 - | 4 1 6 | 14 pabora
Hadoop Common.

4 O6paboTka JaHHBIX JlabGopatopHas
C TIOMOIIBIO MOAYJIS | 2 - 4 1 6 | 14 pabora
Hadoop YARN.

5 O06paboTKa JaHHBIX JlaGoparopHas
C IIOMOIIBIO MOAYIA | 1| a 1 6 | 14 pabora
Hadoop
MapReduce.

6 TectupoBanue JlaGoparopHas
¢aiinoBoii cuctemsl | 2 1 | 4 1 6 | 14 pabora
HDEFS.

7 Apxutekrypa Spark. JlabGopatopHas
XpaHuIuIIe 2 - 4 - 8 | 14 pabora
JAHHBIX

8 Apxutektypa Spark. ) 1| a4 1 g | 14 JlaGoparopHas
APL pabora

9 Apxurekrypa Spark. JlaboparopHas
Menenxep 2 - | 4 - g8 | 14 pabora;
KJ1acTepa. TectupoBanue

Tema 1. Moaens nporpammupoBanns Hadoop. (OIIK-6)
Jlexknus.

Hadoop — OG630p Oonpmmx maHHbIX. UTO Takoe Oomnbive MaHHBIE. UTO BXOAUT B OONBIINE JaHHBIC.

[TpenmymiecTBa GONBIINX JAHHBIX.

IIpakTH4eckoe 3aHATHE.
1. OcnoBbl Apache Hadoop. Pa3BepTriBanme 1 TeCTUpOBAaHUE.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

3amaun:

1. IToaroToBka K 3ammre J1abOpaTopHOil paboTHI.

Tema 2. PacnipenesieHHast 00padoTka nanHbix ¢ nomoumbso Hadoop. (OIIK-6)

Jlexknus.

[lepBonauyansHast HacTpoiika. 3amyck Hadoop. IIpoBepka ¢aiinoBoit cuctemsr HDFS. Tectuposanue

Hadoop. Web-unrtepdeiicsr.

IIpakTH4eckoe 3aHATHE.




1. Co3nath mporpamMmy Ajs MOCTPOSHHUS MHBEPTUPOBAHHOTO UHJIEKCA 110 HA0OPY TEKCTOBBIX JOKYMEHTOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

3agaun:

1. [ToaroroBka K 3amute J1a00paTOpHON PabOTHI.

Tema 3. O0padoTka 1aHHbIX ¢ oMolbI0 MoayJass Hadoop Common. (OIIK-6)
Jlekumus.

Hadoop Common — Habop OMOMMOTEK, CIIEHAPUEB U YTWUIUT JJIS CO3MaHMsI MHQPACTPYKTYpPHI, aHAJIOT
KOMaHTHOW CTPOKH.

IIpakTnyeckoe 3aHsATHE.

1. Co3zgarh mporpaMMy MojcyeTa YaCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

3agaun:

1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 4. O0padoTka 1aHHbIX ¢ noMoub0 Moayiass Hadoop YARN. (OIIK-6)
Jlekumus.

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

IIpakTnyeckoe 3aHsATHE.
1. Coznarp mporpammy ¢ peanusanuei pynkuuit Map u Reduce B mutardopme Apache Hadoop.

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

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.
3agaun:
1. [ToaroroBka K 3amute 1a00paTOpHON PabOTHI.

Tema 5. O0padoTka 1anHbIX ¢ noMoib0 MoayJiass Hadoop MapReduce. (OIIK-6)
Jlekumus.

O6paboTka OoNBIIMX JAaHHBIX: MepBble maru B moHumManuu Hadoop MapReduce. Hadoop MapReduce u
9TO €r0 OKPYXKaeT.

IIpakTnyeckoe 3ansATHE.

1. Co3nath mporpamMmy HOMCKa KpaTyaliux myTel B rpade ¢ ucrnonszoBanneM MapReduce.
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

3agaun:

1. IToaroroBka K 3amuTe 1a00paTOpHON PabOTHI.

Tema 6. TecrupoBanue ¢aitsioBoii cucrembl HDFS. (OIIK-6)
Jlekumus.

3amaun, s kotopbix nmoxxoauT u He nomaxomut HDFS. Jlemonsr HDFS. ®aitnbr u Gmoku. Permukarmst
omoxoB. Knuentel, Namenode u Datanodes. Utenue u 3amuch (aitna. Namenode: UCmonp30BaHNE TaMSITH.
YcrotiunBocTh k oTkazaMm B Namenode. Joctynm k HDFS, B Tom unciie uepe3 npokcu. Komanasr 060m0uku
shell. KonmupoBanue nanubeix B shell, ynanenne n crarucrtuka. Komanma fsck. Ilpaa 8 HDFS. Komanma
DFSAdmin. bamancep. File System Java API. Peanuzamus File System. O6wexkt Configuration. Urenue
JMaHHBIX W3 (¢aitna u 3anuck B Hero. [loacranoBku (globbing).

IIpakTH4eckoe 3aHATHE.

1. Cxordurypuposars HDFS, ycranoBHUB komu4ecTBO Komuid B 4 (peIuTMKaIus ), U MPOBEPHUTH paboTy
(halisIOBOM CHCTEMBI C ATOM KOH(UTYpAITHEH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3agaun:



1. IToaroToBka K 3amure J1aOOpaTopHOil paboTHI.

Tema 7. Apxurextypa Spark. Xpannanme nananix (OIIK-6)
Jlexknus.

Kak pabortaer pacmpenenenHasi cpena Spark: OCHOBHbIE OCOOCHHOCTH apXUTEKTyphl. [paiiBep Spark.
Spark-ucronmHuTeny.

IIpakTH4eckoe 3aHATHE.
Hammucare nmporpammel asist Spark, perraroniue cieayronue 3a1aun:

1. Ha ocHOBe 3a1aHHOTO TEeKCTa B (aiijie COCTaBUTH CIOBAph — TO €CTh CIIUCOK BCEX YHHMKAJIBHBIX CIIOB,
UCTIOJIb3YEeMBIX B TEKCTE B ali()aBUTHOM MOPsAKE. 3HAKU MPENUHAHNS UTHOPUPOBATH.

2. Ha ocHoBe 3aJaHHOI0 TCKCTa MOACYUTATh BXOXKICHHEC KaXJ0ro CJIOBA. To ecth CJIOBApb B KOTOPOM JJIsA
KaKa0ro CJIOBa YKAa3bIBACTCS CKOJIBKO pPa3 OHO BXOAUT B TCKCT.

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

Tema 8. Apxurextypa Spark. API. (OIIK-6)
Jlexknus.
Pabounii mpouecc u xapakTepucTuku. MckpoBsie paboune xapakrepucTuku. O0Imume TepMUHBL.
IIpakTnyeckoe 3ansATHE.
Hanmcats nporpammsl aist Spark, pematomuye ciieayromue 3a1a4u:

1. Hansr nBa pasHbix Tekcta. ChopMmupoBaTh 3 MHOXKECTBA: TIEPECEUYCHHE CIIOBApEil 3aJaHHBIX TEKCTOB,
MHOKECTBO CJIOB, BXOASIIUX TOJBKO B TEPBbI TEKCT, MHOXECTBO CJIOB, BXOISALIMX TOJIKO BO BTOPOMH
TEKCT.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOIl paboTHI.

Tema 9. Apxurexktypa Spark. Menenxep kiaacrepa. (OIIK-6)
Jlexknus.

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

IIpakTH4eckoe 3aHATHE.
Hamucare nmporpammel asist Spark, perraroniue cieayronue 3a1aun:

1. Mana marpuna uucen. [lpoBeputh siBidgeTcs 1M MaTpulla CUMMETPUYHOW OTHOCHUTENIBHO IJIaBHOM
JUaroHasu.

2. Hanmucats nporpaMmy NEpEMHOKEHUS ABYX MaTpHIL. .

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amaun:
1. IToaroToBka K 3ammre J1aOOpaTopHOIl paboTHI.

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

6 cemecTp
*  TeKylMi KoHTpoIsb — 50 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* mpemuasbHbIe 0ayuIEl — 15 6amioB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB



Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTh KOHTpoJsi | 0asuioB
/ cpe3bl
1. Mognens JlaGoparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
NporpaMMHUpOBa |  pHas BBITTOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paOOTHI CTYACHT HOMydaeT
uus Hadoop. pabora 10 Gamnos
2. | Pacnpenenenna | JIaboparo 5 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemnoro
s 00paboTKa pHas BBITTOJTHEHUS BCEX 3aJlaHUN J1a0opaTopHOi paObOTHI CTYACHT HOMydaeT
JTaHHBIX C pabora 10 Gamnmos
MTOMOILIBIO
Hadoop.

3. Ob6paborka | JIaboparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
JAHHBIX C pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOIydaeT
MTOMOILIBIO pabora 10 Gamnmos

moaynst Hadoop
Common.

4. Ob6pabotka |JIaGoparto 10 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemHoro
JaHHBIX C pHasi BBITTOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paOOTHI CTYACHT HOMydaeT
MTOMOILBIO padora(x 10 Gammos

moxynst Hadoop |oHTpObH
YARN. blil cpe3)

5. Ob6pabotka | JIaboparo 5 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemnoro
JaHHBIX C pHas BBITTOJTHEHUS BCEX 3aJlaHUi J1abopaTopHOi paObOTHI CTYACHT HOMydaeT
MTOMOILIBIO pabora 8 bamnoB

moaynst Hadoop
MapReduce.

6. | TecrupoBanue |JlaGoparo 6 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro
(aitnosoit pHas BBITIOJTHEHUS BCEX 3aJlaHUN Ja0opaTopHOi paObOTHI CTYACHT HOMy4daeT

cucremsl HDFS.| pa6ora 8 GamnoB.

7. | Apxutekrypa |JlaGoparo 8 Brimonnenue u 3amuTa naboparopHoii paboTsl. B ciyyae ycnemnoro

Spark. pHas BBITIOJTHEHUS BCEX 3aJlaHUN Ja0opaTopHOi paObOTHI CTYACHT HOMydaeT
Xpanunuiie pabora 8 GamnoB.
JaHHBIX

8. | Apxurektypa |JlabGopato 8 Brimonnenue u 3amuTa nadoparopHoii paboTsl. B ciyyae ycnemHoro
Spark. APL pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi pabOTHI CTYACHT HOMydaeT

pabora 8 GamnoB.

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

Spark. pHas BBITIOJTHEHUS BCEX 3aJlaHUN JabopaTopHOi paObOTHI CTYACHT HOMydaeT
Menemxep pabora 8 OamnoB.
KJIacTepa. TecTupon 10 B cnywae npaBunbHbIX OTBETOB Ha 51% 3amaHuil TECTUPOBAHUS
aHue(KOoH cTyaeHT nonydaeT 10 Gamos
TPOJIbHBI
i cpe3)
10. [IpemuansHbie OaIbl 15 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:

- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha mpakTHKe — 20 6aJoB;

- MOCTOSIHHasi aKTHBHOCTb BO BpeMs MpakTHUUECKHX 3aHATHH — 10
0aIoB;

- TIOJTHOCTBIO MOATOTOBJICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTuke B
paMKax qucuuIuiuHel — 10 6asos;

- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuuiuinie — 20 6asios;

- myOnmuKamMs CTaTbdl IO TEMaTHKE H3ydyaeMoil TUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xxypHane u3 nepeuns BAK —10/15/20




11. OTBeT Ha ’K3aMeHe 30 25-30 6amynoB — CTYAEHT PacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIIMYHO».

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

10-17 ©annoB — CTyAEHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLICHKY «YIOBJICTBOPUTEIHHO

12. |MHmuBHIyaTbHBIC 3aIaHUs, 70 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTENTbHBIC OaJlTbI

13. Hroro 3a cemectp 100

HroroBass omeHka Mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1IKajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCHHUIUIMHE B
TPAJAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
JlaGoparopHasi paéora

Tema 1. Mogens nporpammupoBanust Hadoop.
3ananus Kk JadoparopHoii padore mo teme Nel '""Moneab nporpammupoBanus Hadoop"'.
1 1. OcnoBbl Apache Hadoop. Pa3BepTriBanne u TecTupoBaHue.

Tema 2. Pactipenenennast 06padoTka qaHHbIX ¢ momotisto Hadoop.

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

1. Co3nath mporpamMmy JAjs MOCTPOSHHUS MHBEPTUPOBAHHOTO MHJIEKCA 110 HA0OPY TEKCTOBBIX JOKYMEHTOB.

Tema 3. O6paboTka gaHHBIX ¢ ToMoIbI0 Moayiist Hadoop Common.

3ananus k jadoparopHoii padore no teme Ne3 "O0padoTKka 1aHHBIX ¢ HoMolIbLI0 MoayJass Hadoop
Common"'.

1. Coszgarh mporpaMMy MojicdeTa YaCTOThl BCTPEYAEMOCTH CJIOB B TEKCTE.

Tema 4. O6paboTka maHHBIX ¢ oMot Moayist Hadoop YARN.

3aganus Kk JadoparopHoii padore nmo Teme Ne4 ""O0padoTka naHHbIX ¢ nomobio Moay.ist Hadoop
YARN".

1. Cosnarp mporpammy ¢ peanusanuei pynkuuit Map u Reduce B mutargopme Apache Hadoop.

2. Co3marp mporpamMmy JjIsl BBIYUCICHUS O KaKJIOMY ITOJIH30BATENI0 OOIIET0 KOJWYECTBA TMOCEIIEHHBIX
HMU CalTOB.

Tema 5. O06paboTka qaHHBIX ¢ ToMoIIbio Moayiss Hadoop MapReduce.

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

1. Co3mark mporpaMMy MOMCKa KpaTdyaliux myTel B rpade ¢ ucnoiab3oBanrneM MapReduce.




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

1. CxougurypupoBare HDFS, ycraHoBuB KonmdecTBO komuii B 4 (peruiMkaiusi), 1 MPOBEPUTH PabOTy
(aitnoBoil cucTeMBI ¢ ATON KOH(UTYpAITUEH.

Tema 7. Apxurektypa Spark. Xpanwmiie qaHHBIX
3aganus Kk JadoparopHoii padore mo Teme Ne7 "Apxurektypa Spark. Xpannianme JaHHbIX" .
Hamucare nmporpammel asist Spark, perraroniie cieayronue 3a1aun:

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

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

Tema 8. Apxurekrypa Spark. API.
3ananus k JadoparopHoii padore mo teme Ne8 "Apxurektypa Spark. API".
Hamucare mporpammel asist Spark, perraroniue cieyronme 3a1aqn:

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

Tema 9. Apxutektypa Spark. Menemxkep Kiacrepa.
3ananus k jadoparopHoii padore o teme Ne9 "Apxurekrypa Spark. Menem:kep kiaacrepa'.
Hanucare nmporpammel amst Spark, pemaromniye clieayonue 3a1a4qu:
1. Jlana marpuua uucen. I[IpoBeputh sBIsS€TCS JM MaTpulla CUMMETPUYHOM OTHOCUTENIBHO IJIaBHOM
JaroHay.

2. Hanucarb nporpaMmy NMepeMHOKEHHS ABYX MATPHIL. .

TecrupoBanue

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

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

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

o KeyValuelnputFormat
o SequenceFilelnputFormat

ITo ymomuanuto ucnons3yercs TextInputFormat.

2. B uém ommumne mexay kimaccamu TextInputFormat u KeyValuelnputFormat?

Oter: TextInputFormat yuraeT cTpokM M3 TEKCTOBOro (hailia M MPEJOCTaBISIET CMELICHHE CTPOKH
OTHOCHTEJIbHO Hauaia (paiiima B KauecTBE BXOJHOTO Kiroda Juist oToOpaskeHust (Mapper), a caMmy CTpOKY B
Ka4eCcTBE BXOAHOTO 3HaUEHUs st oroOpaskenus (Mapper).

KeyValuelnputFormat unraeT CTpokHM W3 TEKCTOBOTO (aiiia W MPOU3BOAUT paz0op KaKIOW OTAEIHHOMN
CTpPOKHM B Tapy Kiio4-3HaueHue. Bce CHMBONIBI OT Hadaja CTPOKM M JIO MEPBOrO CHUMBOJA TalylsLUU
nepemaroTcst orobpaxenuto (Mapper) B kKauecTBe KJIIO4a, a OCTATOK mepenaércs oroopaxkenuto (Mapper) B
KaueCTBE 3HAYCHHUS.
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3. Uto Takoe Tpekep 3ananuii (JobTracker)?

OtBet: Tpekep 3amanuii (JobTracker) — ato cepBuc miargopmbel 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 — »31o o6muii API, mo3Bomsttomuii mporpamMmme, HalTMCAaHHON TEOPETUYECKH Ha
000M sI3bIKe, peann30Barh (asbl oroopaxeHus (Map) u cBéptku (Reduce) B urarpopme Hadoop.

5. Kak BBITIOJTHUTB MPOBEPKY paboTocrnocoOHocTH (aitnoBoit cucteMbl HDFS?

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

ITpumep. 3anmyck yrunutsl FSCK. hdfs fsck /dir/hadoop-test -files -blocks -locations
6. KakoBbsl mapameTps! QpyHKIHI 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 QyHKIMK otoopaxenus (Map) MOTYT BBIVISLIETh CIASTYIOIUM 00pa3oM:

o LongWritable (BxomHoit kitoy)

o Text (Bxognoe 3HaueHue)

o Text (ITpomMeXyTOUHBIN BBIXOHOM KITHOY)

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 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, YTO
HEBO3MOYKHO MPU OOBIYHOM apXHMBUPOBAHUU (ailioB. Bbl MoXkeTe BbIOpaTh Kak c)kaTue Ha YPOBHE 3aIllCH,
MIPU KOTOPOM OTJICIBHBIC Maphl KITt04/3Ha4eHUe OyayT cKaThl. JInOO BBl MOXKETE BHIOpATh C)KaTHE HA YPOBHE
0JI0Ka, HECKOJILKO 3aIrcei OyIyT C)KaThl BMECTE.

8. Uro Takoe mnardopma Hadoop?

Oter: Hadoop — o910 cBOOOAHO pacmpocTpaHsemas IulaTgopMa, OCHOBAaHHAas Ha  SI3bIKE
MPOrpaMMHUPOBaHUS Java W TO3BOJISIONIAs MPOBOIUTEH BBHIYUCICHUS HaJ OONBIIUMU 00BEMAMH JaHHBIX B
pacpenenéHHbIX KlacTepax.

Hadoop siBnsiercst gactpio mpoekTta Apache, koropslii crioHcupyerces ¢pormom Apache Software Foundation.
Hadoop nmo3BosnsieT 3anmyckars NpUIOKEHHS B KJIacTepax, COCTOSIIIUX U3 THICSY Y3JI0B U MPOBOJIA 00paboTKy
ThICSIY TepabaiiT naHHbIX. Ero pacnpenenénnas gainoBas cuctemMa CoCOOCTBYET YBEIMYEHHIO CKOPOCTH
nepesayn JaHHbIX MEXIY Y3JIaMU M 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 MHOTUMU KOMITAaHUSIMU, TAKUMU
kak Google, Yahoo u IBM, B 0OCHOBHOM B MPWJIOKEHHUSIX MOUCKAa WH(HOPMAIIMK 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?

OtBer: MapReduce — 310 MoOmenb mapauieIbHBIX BBIUMCICHUN, KOTOpas HCIONB3YeTCsl IS pabOThI C
6onbmmMu o0béMaMu JaHHbIX B Hadoop kitactepe, COCTOSIIMM U3 COTEH WIIH JIaXkKe ThICSY y3JI0B.
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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: orodpakenust (Map) u cBéptku (Reduce). B nepBoii dpaze —
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/3HaueHHe, HO yXe MEeHbLIero 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 momjiekar 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 CIeayrOMX YacTe:
o JlpaiiBep

o OtoOpaxenue (Mapper)

o CBéptka (Reducer)

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE TPOBOAUTCS B GOopMe IK3aMeHa

Tunossie Bonpocekl 3xk3amena (OIIK-6)
Tunosbie BONPOCHI 3a4eTa

I 1. [Tonsatue u onpenenenue BigData.
2 2. Ocobennoctu cOopa, xpaHeHus1, 00paboTku u aHanu3a BigData.
3 3. TpeOoBanus K pacnpeseaeHHbBIM HH(POPMALIMOHHBIM CUCTEMAM.

Tunosble 3aganua 1js 3k3amena (OIIK-6)
Tunosble 3aJaHNS TECTUPOBAHUS

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?

Otser: TextlnputFormat uuraer cTpoku u3 TEeKCTOBOro (ailia W TMPEAOCTABISIET CMEIICHHE CTPOKH
OTHOCHUTENILHO Haudajna (paiiyia B KauecTBE BXOJHOTO KJIOYa JJisi oToOpakenusi (Mapper), a camy CTpOKY B
Ka4eCTBE BXOJHOTO 3HAUEHUS Il oToOpaxkeHust (Mapper).

KeyValuelnputFormat untaer cTpoku M3 TEKCTOBOTrO (hailiia M MPOU3BOAUT Pa300p Kaxaoi OTAEIbHOM
CTPOKH B Tapy KIIOY-3HaueHHe. Bce CHMBONIBI OT Hadala CTPOKM M JIO MEPBOrO CHUMBOJA TaOyISLUU
nepenarTcs otoopaxkeHuto (Mapper) B KauecTBe KIII04a, a OCTaToK nepenaérest orobpaxenuto (Mapper) B
Ka4eCTBE 3HAYCHMUS.

3. Uto Takoe Tpekep 3ananuii (JobTracker)?

OtBet: Tpekep 3amanuii (JobTracker) — ato cepBuc maargopmber Hadoop, KoTopkblii 3amyckaeT Ha KiacTepe
3amanus (Job), mocTpoeHHbIe cortacHO Monenu Beruucienuss MapReduce. Tpekepom 3ananuii (JobTracker)
TaK)Ke Ha3bIBaeTCsl y3eJ KilacTepa, Ha KOTOpoM paboTaeT yKa3aHHBIN cepBuC.

4. Yro takoe Hadoop Streaming?

Otset: Hadoop Streaming — »31o o6muii API, mo3Bomsttomuii mporpamMmme, HalTMCAaHHON TEOPETUYECKH Ha
m000M sI3bIKe, peann30Barh (asbl oroopaxenus (Map) u cBéptku (Reduce) B irarpopme Hadoop.
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5. Kaxk BBIOTHUTB IPOBEpKY padorocriocoOHocTH daitnosoit cuctemsl HDFS?
Otsert: Jlns mpoBepku paboTocnocodHocTH (aitoBoit cucrembl HDFS ucnonsiyercs yrunuta FSCK. Ona
O4YeHb yI00Ha ISl MPOBEPKHU LIETOCTHOCTH (aiiia, UMEH OJIOKOB U PACTIONOKEHHUS OJIOKOB.
[Tpumep. 3amyck yrummtel FSCK. hdfs fsck /dir/hadoop-test -files -blocks -locations
6. KakoBsl mapameTpsl pyHKImii oroOpaxenuit (map) u cBEprku (reducer)?
OtBer: CUTHaTypbl METOJOB OTOOpPaKEHUS M CBEPTKA MHOTO TOBOPSAT O THIIE BXOAHBIX M BBIXOIHBIX
JTAHHBIX, KOTOpbIMU paboTaeT 3amanue (Job). B mpeamonoxeHnun uro Bel ucnonb3yere TextlnputFormat,
napameTpsl GpyHKIuH oToOpaxkeHus (Map) MOTYT BBIISIIETh CISAYIOIIMM 00pa3oM:

o LongWritable (Bxoxnoii kitou)

o Text (BxomHoe 3HaueHmE)
o Text (IIpomesxyTOUHBII BBIXOIHOM KITIOY)
o IntWritable (IIpomexxyTouHOE BBIXOHOE 3HAUCHHE)

Yetsipe napameTrpa GyHKIUU CBEPTKH (reduce) MOTYT OBITh TAKMMHU:
o Text (ITpomMexyTOUHBIN BBIXOHOM KITHOY)

o IntWritable (IIpomexxyTouHOE BHIXOAHOE 3HAYCHHUE)
o Text (OkoHYATENbHBIN BBIXOTHOM KITHOY)
o IntWritable (OxoH4areapHOE BEIXOTHOE 3HAYCHHE)

7. Hns gero mpennasHaueH popmar daitna SequenceFile B Hadoop?

Otget: @opmar daiina SequenceFile ucnonp3yercs 1 XpaHeHUs JBOMYHBIX Map Kitod/3HadeHune. Gopmar
SequenceFile mo3BosnsieT pazaensats ¢ailsl qaxke eciau JaHHbIE BHYTPH Qaiiia XpaHsTcs B CKaTOM BHJIE, YTO
HEBO3MOKHO NPH OOBIYHOM apXMBHPOBaHUM (ailioB. Bel MoxkeTe BHIOpaTh Kak C)kaTHe Ha ypOBHE 3allHCH,
IIpU KOTOPOM OTJIENIbHBIE Maphl KJIt04/3Ha4eHne OymyT cxarhl. JInOO BbI MOXeTe BHIOpATh CKaTrue Ha ypOBHE
00Ka, HECKOIIBLKO 3armucel OyayT CKAaThl BMECTE.

8. Uto Takoe miardpopma Hadoop?

Oteer: Hadoop — »TO0 cBOOOMHO pacmpocTpansemass Iuiaropma, OCHOBaHHAasT Ha  SI3bIKE
IIPOrpaMMUPOBaHUs Java U MO3BOJIAIOIIAs IPOBOJUTH BBIYMCICHUS Haj OONBIIMMU 00bEMaMHU JAHHBIX B
pacupenenéHHbIX KIIacTepax.

Hadoop siBnsieTcst uactbio npoekra Apache, xotopslii cioncupyercst pongom Apache Software Foundation.
Hadoop no3BosieT 3amyckarh NPUIIOKEHUS B KIIaCTEPax, COCTOALINX U3 THICSY Y3JI0B U IPOBOAS 00paboTKy
ThICAY TepabalT manHbIX. Ero pacnpenenénnas QaiinoBas cucteMa CocoOCTBYET YBEIHUEHHIO CKOPOCTH
Nepeaadyn JaHHBIX MEXAY y3JaMU U MO3BOJISICT BCEMY KIIACTEpy B LIEJIOM MPOIOIIKATh PaboTy, axe ecin
OIIMH W3 y3JI0B OCTAaHOBUTCS aBapHiiHO. JIaHHBII MOIXOM CHHMIKAeT PUCK IMOJHOTO OTKas3a KiacTepa, Jaxe
€CJIM 3HAUUTENIbHOE YUCIIO Y3JI0B BBIHAYT U3 cTpos. Hadoop ucmonb3yeTcss MHOTMMU KOMIAHUSAMU, TAKUMH
kak Google, Yahoo u IBM, B OCHOBHOM B NPHJIOKEHUAX TMOUCKAa MH(OPMAIIMA U KOHTEKCTHOW PEKJIAMBI.
[IpeamouTuTenbHbIE ONEPAMOHHBIE CHCTEMBI, ¢ KOTopeiMU paboraer Hadoop sto Linux m Hadoop, Ho
Taxxke nonyctumsbl kak BSD Ttak u OS X.

9. Yro Takoe MapReduce?

OtBer: MapReduce — 3T0 Mozenb mapayuleIbHBIX BBIYMCICHUH, KOTOpask UCHOJIb3yeTcs uid paboThl C
6onpmmMu oobEMamu JaHHbIX B Hadoop kiacrepe, COCTOSAIIMM U3 COTEH WM JAaXKe ThICAY Y3JIOB.

Mopnens MapReduce mnepeHOCHT BBIYHMCICHHS K MECTy pACHOJOKEHUS JaHHbIX B OTIMYHE OT
TPaIUIIMOHHON MOJEH MapajuleIn3Ma, B KOTOPOH JaHHbBIE 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 Mpeablayiiel (as3sl u mpeoOpa3oBaHUe JaHHBIX TaKke B HaOOp map
KJIIOU/3HaueHne, HO YyXe MEeHbLIero pasmepa. Kak BHOHO M3 camMoro Ha3BaHMS MOJIEIH BBIYHMCICHUIN
MapReduce cBéptka (Reduce) Bcerma BemomnHsieTcs: mocie otoOpaxkenus (Map). SI3bIKk, HA KOTOpOM
peanuzoBana monenb MapReduce — 310 Java. Bce nanHble, KoTOpble momjiexar oOpaboTke B MOJAEIH
BbIuuciieHnit MapReduce 10’HBI OBITH IIPECTABICHBI B BUJE MAp KIIOY/3HAYECHUE.

I 1. KakoBa ctpykrypa nporpammsl MapReduce?



Ortger: [Iporpamma MapReduce cocTout u3 TpéX CIeqyIOUINX YaCTeH:
o JlpaiiBep
o OtoGpaxenue (Mapper)

o Caéprka (Reducer)

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

I[CCKpI/IHTOpBI (ypOBHI/I) — OCHOBHBIC ITPU3HAKU OCBOCHUA (HOKa3aTeJ'II/I

Ornenka Komnerentuu
TOCTHXKEHHMSI pe3ynbTaTa)

OIIK-6 JleMOHCTpHUpYyEeT OTIIMYHBIN ypPOBEHb 3HAHUN OCHOBHBIX TEHJIICHIIUH
HAKOIIJICHUS] JaHHBIX, CBOMCTB U OCOOEHHOCTEH OONBIINX JaHHBIX;
CBOOOIHO 00pabaThIBacT MAHATMZUPYET OONBIINE 0OBEMBIIAHHBIX C
MOMOIIbIO COBPEMEHHBIXMETPHK; BIAJEET CIOCOO0aMU XpaHEHHUS,
MOKCKA, U3BJICUEHUS U TIOATOTOBKU OOJIBIINX TaHHBIX

COTITHYHOY
(85 - 100 6ammoB)

OIIK-6 Ha pgocratouHom ypoBHE 3HAaeT OCHOBHBIC TCHJCHIIMH HAKOILJICHHS
JAaHHBIX, CBOMCTBA U 0COOCHHOCTH OOJIBIINX JaHHBIX; 00padaThIBacT
W aHanu3upyeT OonbImKe OO0bEMBl JAaHHBIX C  ITOMOIIBIO
COBPEMEHHBIX METPHK; BIIAJICCT CIIOCOOAMH XpaHCHUs, TIOWCKA,
W3BJICYEHUS U IMOATOTOBKH OOIBIINX JAHHBIX

«XOPOIIIO
(70 - 84 6amoB)

OIIK-6 Ha cmabom ypoBHE 3HAaeT OCHOBHBIC TEHJICHIIMM HAKOIUICHUS
JAaHHBIX, CBOHCTBA M OCOOEHHOCTHM OOJBIIMX JaHHBIX; C
«YIIOBJIETBOPHUTEIHHOY 3aTpyIHEHUSIMU 00pabaThiBa€T U aHAJIU3UPYET OONbIINe OOBEMBI

(50 - 69 6amnoB) JAHHBIX C TIOMOIIBIO COBPEMEHHBIX METPHK; CIabo BIajgeeT
crocobaMu XpaHEeHHMsI, TIOMCKA, U3BJICUCHUS U TMOATOTOBKH OOJIBITHX
JAHHBIX

OIIK-6 He 3HaeT oCHOBHBIC TEHACHIMM HAKOIUICHUS JTaHHBLIX, CBOMCTBA U
0COOEHHOCTH OONBUIMX JAHHBIX; HE MOXET o0pabarbiBaThb U
aHATM3WPOBATh  OONbIIME  OOBbEMBI  JAHHBIX C  IOMOIIBIO
COBPEMEHHBIX METPUK; HE BJIAJICeT CIOCOO0aMH XPaHEHUs, TIOUCKA,
M3BJIEYEHUS U TTOATOTOBKH OOJIBIINX JTAHHBIX

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

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

[Mpuctynass K W3Y4YCHUIO AMCUMUILUIMHBI, B TIEPBYIO OYepenb OOyYaromMMCs HEOOXOIUMO O3HAKOMHTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), xoTopas ompenensieT comepskaHue, oObeM, a
TaKXKe MOPSAIOK N3yUSHHsSI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ pa3/elia, YacTH.

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

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
JTUCIUILTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManMOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeHyeMasi OCHOBHAS U IONOJTHHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECICUeHUE TUCIHMIUIMHBL, TMPOTPaAaMMHOE OOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IMEpPeUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCLIMILUINHEI.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Tpu u3ydeHnn 1 MpopabOTKe TEOPETUICCKOTO MaTepralia HEOOXOIHMO:
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- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIbHOW TeTpaau mo mpeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

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

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:
1. BonkoBa, T. B., Haceiikuna, JI. @. PaspabGorka cucteM pacmpeneiieHHONH 00pabOTKH JaHHBIX

yueOHO-MeTouueckoe mocobue. - Bech cpok oxpaHbl aBropckoro mpasa; Paspaborka cucrem
pacmipeneneHHol 00paboTku gaHHBIX. - OperOypr: OpeHOyprckuii TocyaapcTBeHHBIM yHUBEpcUTET, DbC
ACB, 2012. - 330 ¢ - Tekctr : omekrponnbii // IPR  BOOKS [caiir]. - URL:

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

2. byrakoB H. A., Iletpoe M. B., HaconoB JI. OG6paborka Oompmux maHHBIX ¢ Apache Spark
y4ueOHO-MeToandeckoe mocooue. - Cankr-IletepOypr: Yaupepcurer UTMO, 2019. - 52 c. - Tekcr :
anekTpounbii  // OBC  «YHuBepcurerckas ~— OuOnmoTeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=566771

6.2 JlonosHUTENBHAS IUTEpATYpA:

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

HepxasuHa], 2014

2. MansBrko A. A. IlapamienbHoe mporpamMMmupoBaHue Ha ocHoBe TexHoioruit OpenMP, MPI, CUDA :

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

3. Bapckuit A. b. TlapamnensHoe mporpaMMupoBaHue : MoHorpadus. - 2-€ W3M., UChpaB.. - MocCKBa:
Hammonaneueiit Otkpeiteiii YauBepcutet «MHTYUT», 2016. - 346 c. - Teker : snekrponHbIin // DbC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=578026

4.4.2,2016.-77 c.

5. AHTOHOB, A. C. [lapannensHoe NporpaMMHpPOBAHKE C MCIIONIb30BaHUEM TexHosnoruu MPI. - 2021-01-23;
[TapamuienbHOE  HporpaMMHpOBaHUE € uUcCnoiub3oBaHueM — tex”Hoinormn  MPL. - Mocksa:
Wntepner- Yausepcurer Mudopmarmonnsix Texuonoruit (MHTYUT), 2016. - 83 c. - TekcT : aneKTpOHHbII
/I TPR BOOKS [caiir]. - URL: http://www.iprbookshop.ru/73704.html

6. Jlesun, M. II. IlapannensHoe mporpaMMupoBaHue ¢ ucnoib3zoBanueM OpenMP : yueOGHOe mocobue. -
2022-07-28; IlapamienpHOoe  IporpaMMHUpoOBaHHE ¢  Hcnosnb3oBaHueM OpenMP. - Mocksa:
Wutepner- Yausepcurer Unpopmannonnsix Texnonoruit (MHTYUT), Ait ITu Ap Menwua, 2020. - 133 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/97572.html



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

6.3 VHbpIe NICTOUHMKMU:

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

2. Hammonanenbrit Otkpeiteii YauBepcuteT « AHTYUTy - http://www.intuit.ru/
3. CKA MabhtPartner - http://mathpar.cloud.unihub.ru/

4. Apache Hadoop. http://hadoop.apache.org/ - http://hadoop.apache.org/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

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

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

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

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

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

Microsoft Office [Ipodeccuonanbusiii moc 2007

Microsoft Windows 10

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
. IPR BOOKS: snekrponno-6ubnmoreunas cucrema. — URL: http://www.iprbookshop.ru
. Hayunast snexkrponnas 6udnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
. Hayunas snexrponnas 6ubmoreka eLIBRARY.ru. — URL: https://elibrary.ru
. Ilnardopma Springer Link. — URL: https://link.springer.com

. 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

1
2
3
4
5. [Ipesunentckas 6ubnuoreka umenu b.H. Expiiuna. — URL: https://www.prlib.ru
6
7
8

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.



