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1. llesu u 3212494 AU CIUILIHHBI

[{enwio Kypca sSBIsIeTCSA U3YUYEHUE CTYICHTAMH 3a/1a4, CBSI3aHHBIX C PacIpeleICHHBIM
XpaHEHHEM u 00pabOTKON OONBINX JaHHBIX. [Ipu M3ydeHnn 3Toro Kypca J0KHBI OBITh
pELIEHBI CIeNYIONINE 3a/]a4l: U3yUeHUE MOHATUS U MPOOIeMaTUKU OOJIbIINX JTAHHbIX,
CIOCOOBI pacMpeICIICHHOTO XpaHEHUsI U 00paOOTKH OOIBIITUX TAHHBIX, XpAaHEHUE U
00paboTKa OoJbIINX JaHHBIX B dkocucteme Hadoop.

Kparkoe conepxanmne TUCHMILTHHBI

[TonsiTne 60apIIMX JaHHBIX. Pacnipenenennas o0paboTka OonbIIUX AaHHBIX. OCHOBBI
Hadoop, HDFS, MapReduce. Dxocucrema Hadoop: Pig, Apache Hive, HBase, Apache
Spark, MLIib, Hadoop YARN, Zookeeper, Apache Kafka.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCIHUIIJINHbI

[Tnanupyemble pe3ysabTaThl OCBOCHUS
OIT BO (xomneTteHuun)

HnaHpreMHe PE3YIbTAThL
O6yT~ICHI/I$I IO JUCLHUITIIINHE

I1K-2 Crioco6eH pa3pabarbiBaTh KOMIIOHEHTHI
CHUCTEMHBIX IPOTPAMMHBIX MTPOITYKTOB HA OCHOBE
COOTBETCTBYIOILEH TEXHUYECKON TOKYMEHTALUN

3HaeT: OCHOBBI PAa0OTHI KOMIIOHEHTOB SKOCHCTEMBI
Hadoop

YMeeT: CTpOUTh IPOrPaMMHYIO CUCTEMY Ha OCHOBE
KOMITOHEHTOB dKocucteMbl Hadoop m1s pemenus
[MOCTaBIICHHOM 3aJa4uu

MMeeT nMpakTUUECKUH OTBIT: CO3aHuUs
MPOrpaMMHOI CUCTEMBI HA OCHOBE KOMIIOHEHTOB
bkocucteMbl Hadoop

ITK-7 (ITK-8 mogenu) CrnocobeH pazpabarsiBaTh
CUCTEMBI aHAJIN3a OOJBIINX JAHHBIX

3naet: [1K-8.1. 3-2. 3naet npuHIUIIBI pabOTHI
srocuctembl Hadoop, dppeiimBopka SPARK; T1K-8.2.
3-1. 3HaeT NPUHIUITBI ¥ METOABI aHATN3a OOJIBIITUX
TaHHBIX, BKJIOYAs cielu(puKay u
cranaaptuzanuio Meragannbix; [1K-8.2. 3-2. 3naer
YCTPOICTBO U MPUHIUIIBI PAOOTHI CHCTEM
00paboTKHu M aHaMKM3a OOJIBIITUX MACCHBOB JIAHHBIX
(SQL, NoSQL, Hadoop, ETL); I1K-8.2. 3-3. 3naer
APXUTEKTYPY U IPUHLUIIBI paOOThl IPOMBILIUIEHHBIX
pEIIeHUH, CO3JTaHHBIX HA OCHOBE HCKYCCTBEHHOTO
MHTEIJICKTA;

Ymeer: 1IK-8.1. V-4. YMeer ucnonb3oBarh MIWHbI
nanubix (Apache Kafka); I1K-8.2. V-3. Ymeer
UCIIO0JIB30BaTh CUCTEMbI 00pa0OTKU U aHaJIH3a
Oonpiux MaccuBoB JaHHBIX (SQL, NoSQL,
Hadoop, ETL npouecce u uactpyments); [1K-8.2.
V-4. YMeeT UCcnoib30BaTh TEXHOJIOTUU HAYKH O
TaHHBIX 1 OOJBIINX JaHHBIX B Pa3paboTKe ISt
peIIeHUs TPAKTUYECKUX 3a/1a4 IPOMBIIUICHHOCTH;
VMeeT MpakTUYEeCKUi ONbIT: 00pabOTKH U aHaIu3a

naHHbIX B 9kocucteme Hadoop

3. Mecro qnucuuniinubl B ctpykrype OII BO

[TepeueHp MpEANISCTBYOMIUX TUCIUTUIHH,
BUJIOB paboT y4eOHOTro MmiaHa

[TepeueHs MOCIEMYIONIMX AUCIIATLINH,
BHJIOB paboT




Apxurekrypa O9BM,

AJIMUHHCTPUPOBAHUE U pa3BepThIBAHNE
[IPOrPaMMHBIX KOMIIOHEHT CUCTEM MCKYCCTBEHHOTO
nHTeanekTa B OC Linux,

TexHomoruu aHanuTUIECKO 00padOTKU
nH(popMaIuy,

OCHOBBI UHTEIUICKTYATHHOTO aHANIN3a JaHHBIX,
ba3rl maHHBIX

He npenycmorpensl

TpC6OBaHI/IH K «BXOJHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH!

JlucuurimHa

TpeboBanus

AJIMUHUCTPUPOBAHUE U Pa3BEPTHIBAHKE
[MPOTPAMMHBIX KOMIIOHEHT CHCTEM HCKYCCTBEHHOTO
nureuiekra B OC Linux

3HaeT: OCHOBHBIE ITPOrpaMMHBbIE I1aTHOPMBI U
KOMITOHEHTBI CUCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA:
MeXaHH3MBbI JIOTHYECKOTO BBIBOJIA (pacCy KIeHHU),
00BsICHEHHI, TPUOOpETEHNUS 3HAHU,
MHTEJUIEKTYaIbHbIX HHTEp(EeiicoB, mpuHIuUNbl Data
Ops u Dev Ops , IpuUHIIUIIBI pa3pabOTKU CUCTEMHBIX
yTUIUT B Linux, OCHOBHbIE IPUHIUIIBI YCTPOICTBA
¢aitnoBoii cucteMsl B Linux, MeXnpoueccHoe u
MHOTOIIOTOYHOE B3aUMOJIEHICTBUE, OCHOBHBIE
MPUHLIUIIBI YCTPOHCTBA U agMuHUCTpUpoBanus OC
cemeiicTBa Linux YMeeT: IpUMEHATh Ha PAKTUKE
NpUHLKIEL U HHCTpyMeHTHI Data Ops u Dev Ops
[IPYU pa3BEPTbIBAHUU KOMIIOHEHTOB CUCTEM
uckyccTBeHHoro unresuiekra B OC cemeiicTBa
Linux, peanu30BbIBaTh CUCTEMHbIE CKPHUIITHI JUIs
perieHus 3a1a4 npodeccuoHanbHOMN 1€ATEeIbHOCTH,
pa3pabarbIBaTh CUCTEMHBIE pelIeHUs 00padoTKU
daiinoB B Linux, peanu3auio MHOTOITOTOYHBIX
MIPUIIOKEHUH, KIIMEHT-CEPBEPHBIX NIPUIIOKEHUN B
Linux, BBIMOIHATE 3a1a4u afMUHUCTpUpoBanus OC
cemeiictBa Linux MMeeT npakTuyecKuil ONbIT:
[pabOThl C OCHOBHBIMH YTHJINTaMU KOMaHIHON
cTpoku B Linux

(OCHOBEI HHTCIUICKTYAJIbHOTO aHaJIn3a JaHHBIX

3HaeT: MOCTaHOBKY U METO/Ibl PEILICHUSI OCHOBHBIX
3a/1a4 MHTEJJICKTYaIbHOTO aHaIN3a TaHHBIX (TIOUCK
m1abJI0HOB, KJIacCU(UKAIIHSI, KTacTepu3alus),
0O0IIEIOCTYITHBIC PETTO3UTOPUH H
CHelHaIu3upOBaHHbIE OUOIMOTEKH, collepKalne
HaOOpBI OONBIINX JAHHBIX, METO/IBI U KPUTEPHH
OLIEHKU KayecTBa MOJieJIell MallIMHHOTO O0y4eHUs
YMeeT: TUTaHuPOBaTh U BBHITIONHATH MAITUHHbIC
SKCIIEPUMEHTBI, OLIEHUBATh TOYHOCTh U Ka4€CTBO
MOCTPOCHHBIX MOJIEJICH, HACTPAanuBaTh U
ONTUMHU3UPOBATH KOH(PUTYpALHIO TPOrPaMMHOIO U
anmapaTHOro 00ECIIEYEeHNS C LENbI0 HHTETPALUU
OOJIBLINX IaHHBIX, COITOCTABUTD 3ajjadaM
peAMETHON 00JIACTH KIIACCHI 33/1a4 MAIIMHHOTO
oOyueHus MimeeT npakTUUECKUi OIBIT: Pa3pabOTKU
MoJIeJIel MAallIMHHOTO O0y4€HHUs JUIsl PEIICHUs
OCHOBHBIX 3a/1a4 MHTEJUJIEKTYaJIbHOTO aHaJInu3a

MaHHBIX (TTOVCK IIa0JIOHOB, KJIacCU(UKAIHS,




KHaCTCpI/I3aHI/I$I) nu HpOBeI[eHI/ISI BBIYHUCJINTCIBbHBIX
SKCIIEPUMEHTOB TI0 OIICHKE TOYHOCTH M KauecTBa
MOCTPOEHHBIX MOJIeTIeH, pa3paboTKU POrPaMMHBIX
KOMITOHEHT JIJIs1 U3BJICYEHHS U ITOATOTOBKH OOJIBIITHX
JTAHHBIX JJIA I/IHTGJIJIGKTyaJILHOI‘ O a”Hajiu3a, aHaJIu3a
TpeOOBaHUI U OTIpeIeIICHUs] HEOOXOUMBIX KJIACCOB
3a41a4 1JI1 peaﬂmauﬂn HpI/IJIO)KeHI/Iﬁ MAIlInHHOI'O
00yUYeHUS; OTIPEICTICHHIS] METPUK U KPUTEPUECB
KauyeCTBa OLICHKHN MOI[GJIefl MAIlInHHOI'O 06yquH51

ba3er maHHBIX

3HaeT: OCHOBBI YCTpOiicTBa cucTeM 0a3 JaHHBIX,
OCHOBBI pa0OThI COBPEMEHHBIX CUCTEM YTIPaBICHUS
0a3aMM JaHHBIX, YCTPOMCTBO HHTEP(HEHCOB MEXTY
pemaioHHbIMU SQL-XpaHWINIIAMU JaHHBIX U
HepesITMOHHBIMUA NOSQL-XpaHWIUIaMy JaHHBIX
YMeeT: HHCTAJIMpOBaTh U HACTPanuBaTh
PENSIMOHHBIE M HEPETSIIMOHHbBIE CUCTEMBI 0a3
TaHHBIX, CO3/1aBaTh PEISLIUOHHbIE U
HepeJALMOHHbIE 0a3bl JaHHBIX U 3aIPOCHI K HUM,
HCIIOJIb30BaTh S3bIKH 3alIPOCOB, B TOM YHCIIE
HEPEJSALMOHHBIX, AJIs NOAAEPKKHU pa3IndHbIX TUIIOB
nanHbIx (Hanpumep, XML, RDF, JSON,
MYJIBTUMEMA ) U ONlepaluii ¢ GONbIIMMH JAHHBIMU
(HarpuMep , MaTpHuHble onepauun) Mmeer
NPaKTUYECKH OTBIT: HHCTAJUISILIMU CHCTeM 0a3
TaHHBIX, pa3pabOTKU PESAIUOHHBIX U
HepeJALMOHHBIX 0a3 JaHHBIX, HAITMCAHUS 3aIIPOCOB
K PEJIALIMOHHBIM U HEPEISILIMOHHBIM OOJIBIINM
0a3aM JTaHHBIX

Apxutektypa O9BM

3HaeT: Tumbl apxuTekTyp OBM, TpeGoBanus k
cucteMHOMY U npukiagHomy I10, nonsitue
apxuTeKTypsl OBM, criocoOsl pecTaBieHus
naHHbIX B DBM, npuHIUIbI Opranu3aniu
BBIUNCJICHUM, OCHOBHBIE MOJIOKEHUS U KOHLEINH B
obmacTu apxutektypsl DBM, 6a30BbIe MPUHIIUIIBI
npoekTupoBanus cuctemHoro 110 Ymeer:
npoektruposats 110 ¢ yueTom npuHIMIIOB
opranuzaiuu OBM, pazpabaTsiBaTh
QJITOPUTMHUYECKHUE U TPOTPAMMHBIE PELIEHHUSI C
MCII0JIb30BaHUEM HU3KOYPOBHEBBIX S3BIKOB
IpOrpaMMUPOBaHUs, pelaTh CTaHAAPTHBIE 3a]]a4U B
npo¢eCCHOHAIBHON AEATENBHOCTH C YYETOM
CIOCOOOB IMpeACTaBIeHUs U 00padOTKU JaHHBIX B
OBM HMMeer npakTUUECKUI ONBIT: IPOEKTUPOBAHUS
cuctemtoro [10 ¢ yueToMm NpUHIMIIOB OpraHU3aI|H
OBM, cucteMHOro nporpaMMupOBaHus C
MCII0JIb30BaHUEM HU3KOYPOBHEBBIX SI3BIKOB
pOrpaMMHUPOBAHUS, Pa3pabOTKH MPOrpaMM Ha
HU3KOYPOBHEBBIX SI3bIKAaX MPOTrPAMMHPOBAHMUS C
y4eTOM CITIOCOOOB MpEACTaBICHUS M 00pabOTKU
naHHbIX B OBM

TexHoMmornyM aHaIUTUIECKOH 00padOTKH
nHpopMaIun

3HaeT: MOCTAaHOBKY 0a30BbIX 3a/1a4
MHTEJJIEKTYaIbHOTO aHAIN3a TAHHBIX (TTOMCK
11a0JI0HOB, KJ1accu(UKalys, KJIacTepu3anus) u
0a30BBIC METO/IBI MX PEIICHHS, METO/IBI M KPUTEPHUU
OLIEHKU KayecTBa MOJIeJIeil MAallIMHHOTO O0y4eHus,

0011eI0CTYIHbIE PENO3UTOPHH U




CHenHaIn3UpOBaHHBIE OMOTUOTEKH, CONIEpIKAIINE
HaOOpBI OONBIINX JAHHBIX YMEET: IIIaHUPOBATh U
BBITIOTHSITh MAITUHHBIE YKCTIEPUMEHTBI, OIICHUBATh
TOYHOCTh U Kau€CTBO OCTPOCHHBIX MOJIETIEH,
COIOCTABHTH 3a7[a4aM MPEAMETHONU 00JIACTH KIIACCHI
3aja4 MalllMHHOTO 00y4YeHus, HACTpauBarTh U
ONITUMHU3UPOBATH KOH(PHUTYPAIHIO TPOrPAMMHOTO U
anmnapaTHOro 00eCeueHus C eNIbI0 HHTErpalun
OoNbIINX TaHHBIX VIMEeT MpakTUYeCKUil OMbIT:
pa3pabOTKH MPUIOKEHUN JUTsl aHATUTHYECKON
00paboTKH MHPOPMAIIHH C TIOMOIIBIO COBPEMEHHBIX
WHCTPYMEHTAJIbHBIX CPEJCTB, aHaJIu3a TPeOOBaHUIA
U UICHTU(UKAIIIH KJIACCOB 3aj[a4 [yl peau3aliu
MPWIOKCHU MAIIMHHOTO 00y4YeHUs, pa3paboTKu
MPOrPaMMHBIX KOMIIOHEHT JJIsI U3BIICUCHUS U
MOJrOTOBKU OOJIBIINX JaHHBIX JJI aHATUTUYECKOM

00paboTKK HHPOPMAITIH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1ast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBIsET 4 3.€., 144 4., 58,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bu yuconoit padots! 4acoB Homep cemectpa
8
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HIIN) IPYTHE BHUIBI
aynuTopHbIX 3aHsaTui (I13) 24 24
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 85,5 85,5
IlonroroBka K sK3aMeHy 25,5 25.5
Nzydenue tem u npoOiieM, He BBIHOCUMBIX Ha JIEKIIUU U 60 60
MPAKTUYCCKUE 3aHATH
KoHcynbranuu u MpoMeKyToUHasi aTTeCTalns 10,5 10,5
By koHTpOs (3a4eT, qud).3a4eT, IK3aMeH) - 9K3aMeH

5. ConepkaHue TUCHMIIIIMHBI

No q O0beM ayTUTOPHBIX 3aHITHIA IO BHIaM B 4acax
anuMEHOBaHUE PA3AEIIOB JUCIIUILINHEI

pasnena P Bcero JI 113 JIP

1 Beenenue B 6oibie nanapie 1 Hadoop 14 8 6 0

2 [Qxocuctema Hadoop 14 8 6 0

3 Ananu3 nanaeix B Hadoop 20 8 12 0
5.1. Jlekuuu
| No | Ne | HanmeHoBaHME MM KpaTKoe COAEPKAHUE JIEKIIMOHHOTO 3aHITHUS | Koi- |




IeKIMu[pa3aenal BO
4acoB
1 1 |BBenenue B Oosbliiue TaHHBIE U PACTIPEIEICHHBIEC BEIUNCICHUS 2
2 1  (Beenenue B mnardopmy Hadoop 2
3 1 |Pactpenencunas daitnmosas cucrema Hadoop (HDFS) 2
4 1 |Texmonorust MapReduce 2
5 2 |Pig u CYB]] Apache Hive 2
6 2  |BBenenue B HBase 2
7 2 |Apxutektypa MapReduce 2.0. Hadoop YARN 2
2 5 bpoxkep coobmennii Apache Kafka. Koopaunarus pacnpeneneHHbIX TPUITOKESHUI 5
c Zookeeper
9 3 |Apache Spark 4
10 3 |Ananus u Bu3yanu3anus nanHeix B Hadoop 4
5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI
Ne Ne Koin-Bo
sansTus|pasiena HaumenoBanue mim KpaTkoe CoiepskaHue MPaKTHYECKOTO 3aHATHS, CEMUHapa 4ACOB
1 1 [YcranoBka Hadoop. Pabora ¢ HDFS 2
2 1  [Pa3paborka MapReduce-npunoxenus 4
3 2 |Pa3pabotka 6a3bl qanHbIX B CYB/] Hive 6
4 3 |Pa3pabotka nmpunoxeHus B Apache Spark 6
5 3 [Pa3zpaboTka npuioKeHus Ui aHaIU3 U BU3yaiau3anus ganHbix B Hadoop 6
5.3. JIaboparopHbie padoThI
He npenycmoTpenbl
5.4. CamocrosiTesibHast padoTa CTyIeHTa
Boinonnenne CPC
Crrcoxk nuTeparypsl (¢ yKazaHUEM Kon-
[Monsun CPC pas3zenos, miaB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[OcH. nur., 1], Yacts 3, ¢. 331-400; [OcH.
[TonroroBka K K3aMeHy nuT., 2], I'n. 24-25, c. 446-470; [ dom. nur., 8 25,5
5] c. 5-47
M3yuenue TeM u npobiieM, He BBIHOCUMBIX  [[dom. muT., 3] I'm. 1-11, c. 22-335; [OcH. 3 60
Ha JICKIIMU U TPAKTUYECKUE 3aHITHS uT., 4], ¢. 35-495

6. DoHJ OLIEHOYHBIX CpeaCTB 1JIA IPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACEMOCTH,
HpOMe)I(yTO‘IHOﬁ arTeCcralnmmn

KonTposb kauecTBa 0CBOSHUsI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITeIbHOCTH 00YyHarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

No
KM

Ce-
MECT]

KOHTPOJIS KOHTPOJILHOTO OaJt

Bun HazBanue Makc. Y uu-

Bec [Topsaok HauncaeHUs 6aTOB

ThIBA-




MEPOIPHUATHS

CTCA B

[TA

Texymni
KOHTPOJIb

Munmurecr 1:
OOJIBIINE TaHHBIE

MUHUTECT MPOBOAUTCS B BUJIE
JIEKTPOHHOI'O TECTA B KOHIIE
JIEKIIMOHHOTO 3aHATHS. TeCT COOEPKUT 5
BOIIPOCOB, 3@ KaXKJIbIil U3 KOTOPBIX
MOJKHO TOJIyYUTh MakCUMyM 1 Gat.
Crynent nonyvaer 1 6aut 3a Bompoc,
€CII OTBET MOJHOCTBIO BEPHBIi,
6aioB - uHavye. OIeHKa CTyJeHTa 32
TECT - 9TO CyMMa OaJIJIOB 3a KayK bl
Bompoc. Bpewms, oTBeieHHOE Ha Ompoc,
10 MUHYT.

OK3aMCH|

Texymni
KOHTPOJIb

Munurecrt 2:
Hadoop

MUHUTECT IPOBOAUTCS B BUJIE
JIEKTPOHHOI'O TECTA B KOHIIE
JIEKIIMOHHOTO 3aHATHS. TECT COOEPKUT 5
BOIIPOCOB, 3a Ka)KJbIH U3 KOTOPBIX
MOJKHO TOJIyYUTh MakCUMyM 1 Oat.
Crynent nomyvaet 1 6at 3a Bompoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
6amioB - uHadye. OIeHKa CTyJIeHTa 32
TECT - 3TO CyMMa OaJIJIOB 3a KayK bl
BOIpocC. Bpems, oTBeieHHOE Ha o1poc,
10 MUHYT.

OK3aMCH|

Texymui
KOHTPOJIb

Munurecr 3:
HDFS

MUHUTECT IPOBOAUTCS B BUJIE
JIEKTPOHHOI'O TECTA B KOHIIE
JICKIIMOHHOTO 3aHATHSL. TECT CONEPKUT 5
BOIIPOCOB, 3a KayKJbIH U3 KOTOPBIX
MOYKHO IOJTy4YHUTh MakCUMyM 1 Ga.
CrynenT nonydaert 1 6ami 3a Bonpoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
6aioB - uHadye. OIeHKa CTyJeHTa 3a
TECT - 3TO CyMMa 0aJIlJIOB 3a KaXK bl
BOIpocC. Bpems, oTBeieHHOE Ha o1poc,
10 MUHYT.

OK3aMCH

Texymuin
KOHTPOJIb

Munurecr 4:
MapReduce

MUHUTECT MPOBOJUTCS B BUJIE
SIIEKTPOHHOTO TECTa B KOHIIE
JIEKIIMOHHOTO 3aHATHs. TECT CONEepKUT 5
BOIIPOCOB, 32 KaXK/IbI U3 KOTOPHIX
MO>KHO TOJIYYHTh MaKCUMyM 1 6ant.
CrynenT nonydaer 1 6ami 3a Bonpoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
OaioB - nHaye. OLieHKa CTy/IeHTa 32
TECT - 3TO CyMMa 0aJlsIOB 3a KaX bl
Bonpoc. Bpemsi, oTBeieHHOE Ha OMpOoc,
10 MuHYT.

OK3aMCH

Texymni
KOHTPOJIb

Munutect 5: Pig n
Hive

MUHHTECT IPOBOAUTCS B BUJIE
IEKTPOHHOI'O TECTA B KOHIIE
JICKIIMOHHOTO 3aHATHs. TECT CONEPIKUT 5
BOITPOCOB, 38 KXl U3 KOTOPBIX
MOYKHO TIOIy4YUTh MakcuMyM 1 Gait.
Crynent nomyvaer 1 6ast 3a Bompoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
0aioB - nHave. O1leHKa CTyJeHTa 3a

TCCT - 3TO CyMMa 0asuIoB 3a KaXKJIBbIM

OK3aMCH|




BOoIpoc. Bpewms, oTBeieHHOE Ha Ompoc,
10 MuHyT.

Texymni
KOHTPOJIb

Munurecr 6:
HBase

MUHUTECT MPOBOAUTCS B BUJIE
JIEKTPOHHOI'O TECTA B KOHIIE
JIEKIIMOHHOTO 3aHATHS. TeCT COOEPKUT 5
BOIIPOCOB, 3@ KaXKJIbIil U3 KOTOPBIX
MOJKHO TOJIyYUTh MakCUMyM 1 Gat.
Crynent nonyvaer 1 6aut 3a Bompoc,
€CII OTBET MOJHOCTBIO BEPHBIi,
6aioB - uHavye. OIeHKa CTyJeHTa 32
TECT - 9TO CyMMa OaJIJIOB 3a KayK bl
Bompoc. Bpewms, oTBeieHHOE Ha Ompoc,
10 MUHYT.

OK3aMCH|

Texymni
KOHTPOJIb

Mununtect 7:
YARN

MUHUTECT IPOBOAUTCS B BUJIE
JIEKTPOHHOI'O TECTA B KOHIIE
JIEKIIMOHHOTO 3aHATHS. TECT COOEPKUT 5
BOIIPOCOB, 3a Ka)KJbIH U3 KOTOPBIX
MOJKHO TOJIyYUTh MakCUMyM 1 Oat.
Crynent nomyvaet 1 6at 3a Bompoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
6amioB - uHadye. OIeHKa CTyJIeHTa 32
TECT - 3TO CyMMa OaJIJIOB 3a KayK bl
BOIpocC. Bpems, oTBeieHHOE Ha o1poc,
10 MUHYT.

OK3aMCH|

Texymui
KOHTPOJIb

Munurecr 8:
Apache Kafka,
Zookeeper

MUHUTECT IPOBOAUTCS B BUJIE
JIEKTPOHHOI'O TECTA B KOHIIE
JICKIIMOHHOTO 3aHATHSL. TECT CONEPKUT 5
BOIIPOCOB, 3a KayKJbIH U3 KOTOPBIX
MOYKHO IOJTy4YHUTh MakCUMyM 1 Ga.
CrynenT nonydaert 1 6ami 3a Bonpoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
6aioB - uHadye. OIeHKa CTyJeHTa 3a
TECT - 3TO CyMMa 0aJIlJIOB 3a KaXK bl
BOIpocC. Bpems, oTBeieHHOE Ha o1poc,
10 MUHYT.

OK3aMCH

Texymuin
KOHTPOJIb

Munurect 9:
Apache Spark

MUHUTECT MPOBOJUTCS B BUJIE
SIIEKTPOHHOTO TECTa B KOHIIE
JIEKIIMOHHOTO 3aHATHs. TECT CONEepKUT 5
BOIIPOCOB, 32 KaXK/IbI U3 KOTOPHIX
MO>KHO TOJIYYHTh MaKCUMyM 1 6ant.
CrynenT nonydaer 1 6ami 3a Bonpoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
OaioB - nHaye. OLieHKa CTy/IeHTa 32
TECT - 3TO CyMMa 0aJlsIOB 3a KaX bl
Bonpoc. Bpemsi, oTBeieHHOE Ha OMpOoc,
10 MuHYT.

OK3aMCH

10

Texymni
KOHTPOJIb

Munwntect 10:
aHaJIu3 u
BHU3YyaJIU3aIHs
JTAaHHBIX

MUHHTECT IPOBOAUTCS B BUJIE
IEKTPOHHOI'O TECTA B KOHIIE
JICKIIMOHHOTO 3aHATHs. TECT CONEPIKUT 5
BOITPOCOB, 38 KXl U3 KOTOPBIX
MOYKHO TIOIy4YUTh MakcuMyM 1 Gait.
Crynent nomyvaer 1 6ast 3a Bompoc,
€CJIM OTBET MOJIHOCTBIO BEpHBIH, 0
0aioB - nHave. O1leHKa CTyJeHTa 3a

TCCT - 3TO CyMMa 0asuIoB 3a KaXKJIBbIM

OK3aMCH|




BOoIpoc. Bpewms, oTBeieHHOE Ha Ompoc,
10 MuHyT.

I13 1. YcranoBka

1 Oasur: 3amaHre TOITHOCTRIO

Texymui
11 Yt Hadoop. Padorac | 16| 1 [BbIIOIHEHHO PK3aMEH
KOHTPOJIb
HDEFS 0 GayoB: 3aJjaHKE HE BHITIOJIHEHO
Texymuii I13 2. Pa3paboTka 1 Gan: 3aaHKe TTOJIHOCTHIO
12 Y MapReduce- 16| 1 |[BBIIOJIHEHHO DK3aMEH
KOHTPOJIb
MIPUIIOKEHUS 0 GayToB: 3aJJaHNE HE BHITIOJIHEHO
I13 3. Pa3paboTka
3 Ganna: pealn30BaHbl BCE OTUETHI.
. | craTMCTHYeCKHX
Texymuii 2 Gana: peajqn3oBaHbI HE BCe, HO Oojiee
13 OTYETOB C 16 3 DK3aMEH
KOHTPOJTb MMOJIOBUHBI OTYETOB.
HCIIOJIb30BaHUEM
) 0 GaoB: 3a7jaHKE HE BHITIOJIHEHO
Apache Hive
. | 113 4. Pa3pabotka 1 Gamt: 3a1aHue TOTHOCTHIO
Texymni
14 npuioxkeHusi B | 16| 1 [BhIMOJHEHHO PK3aMeH
KOHTPOJTh
Apache Spark 0 GantoB: 3a7aHKE HE BHITIOJTHEHO
I13 5. Pazpabotka
Texymuii TIPYITOXKEHUS JITIST 1 Gamt: 3a1laHue MOJTHOCTHIO
15 Y aHaJln3a u 16| 1 [BBIMOIHEHHO PK3aMEH
KOHTPOJIb
BU3yaJIU3aliu 0 GayoB: 3a7jaHKE HE BHITIOJIHEHO
nanHbIx B Hadoop
[IpoMexxyTouHas aTTecTalus BKIOYaeT
KOMITBIOTEPHOE TECTHPOBAHUE.
KoHTponsHOE MeponpusTue
MTPOMEKYTOYHOU aTTeCTAINH
MIPOBOJISATCS BO BpeMs dk3aMmeHa. Tect
coctouT u3 20 cirydallHBIX paBHOIICHHBIX
BOTIPOCOB, MO3BOJIIOIINUX OIEHUTH
chopmupoBaHHOCTH KOMIIeTeHIIUNA. Ha
OTBETHI OTBOAUTCS | Hac.
Ha sx3ameHe MpoucxoauT OllEeHUBaHUE
yueOHOI NesTeTbHOCTH 00yYaromuxcs
10 TUCITUTUIMHE Ha OCHOBE TOTYYCHHBIX
OIICHOK 332 KOHTPOJIbHO-PEHTHHIOBBIE
MEPOIIPHUATHSI TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTeCTalNU.
TMpome [Ipu orleHUBaHUH PE3YIBTATOB YICOHOM
p Htorosoe NesITeIbHOCTH 00y4aroIerocs mo
16 YKyTOUYHAsI - | 100 PK3aMeH
TECTUPOBAHUE TUCIUIIMHE UCTIONb3YeTCs 0aJIbHO-
aTTecTalys

PEUTUHIOBasE CUCTEMA OLICHUBAHMSI
[pe3yabTaToB y4eOHOM NesSTEIbHOCTH
oOyuaronuxcs (yTBepKJeHa IPUKa30M
pektopa ot 24.05.2019 . Ne 179)
Ornnyno: BennunHa petuHra
oOyuaromierocs o nqucuuriuae 85...100
%

Xopomo: BenmnunHa peiTuHra
oOyuarorierocs mo aucuuruinae 75...84
%

YrnosieTBopuTeNnbHO: BennunHa
peiTHHra 00y4aroIerocs 1no
nmucnumianae 60...74 %
HeynosnerBopurenbHo: Bennunna
peliTuHra o0ydarouierocs mno

cuuruige 0...59 %




6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMN
aTTeCTaluH

IIpouenypa npoBeaeHus

Kpurepun
OLICHUBAHUs

OK3aMCH

[Ipu oneHMBaHUM PE3yABTATOB YUEOHOM NEATEIBHOCTU
00y4aromerocs 1no JUCUUIUIMHE HUCITIONb3yeTcsl 0alIbHO-
pEeITHHIOBasE CUCTEMA OLIECHUBAHUS Pe3yJIbTaToOB y4eOHOM

nesrenabHocTH oOyyaromuxcs (ITonoxenne o BPC yTBepxeHo
npuka3oM pextopa ot 24.05.2019 r. Ne 179, B penakuuu npukasa
pektopa ot 10.03.2022 . No 25-13/09). Ouenka 3a AUCHUILTUHY

(dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OLICHOK 32 KOHTPOJIbHO-

PEUTUHIOBBIE MEPOIPUATHUS TEKYILEr0 KOHTPOJIsL. OTIINYHO:

Benuunna peiftunra odyyaromerocs o gucuumuivge 85...100 %.

Xopoiuo: Benuunna peiitunra o0y4aromerocs 1no JUCHUILTMHE
75...84 %.YnoBnerBopurenbHO: Benuunna peiitunra B

oOyyaromerocs no gucuuruinge 60...74 %. HeynosnerBoputenbHo:|c mit. 2.5, 2.6
Benmnuuna pelitunra obyqaromierocs mo gucruiuinae 0...59 %.  [[lonoxenus

Ecnu cTyneHT He comnaceH ¢ OLEHKOM, MOJIy4YeHHOH 1o
pe3ysibTaTaM TEKYIIETO KOHTPOJISA, CTYACHT MPOXOJUT MEPOIIPUATHE
MIPOMEKYTOYHOM arTecTaluy B BUJe TecTupoBaHus. TectupoBaHue

npoBoauTcs B cucteme edu.susu.ru. Tect comepxut 20 BOIPOCOB.
Ha Boinmonuenue tecra naercs 60 MunyT. B 3TOM cityuae orieHka 3a
JTUCIUTUIMHY PACCYUTHIBACTCS HA OCHOBE MOJTYUYEHHBIX OIEHOK 3a
KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUATHUS TEKYLLErO KOHTPOJISI U
MIPOMEKYTOUHOU arrectaruu. Dukcaius pe3yabTaTroB yaeOHOM
JeATEIbHOCTH 1O TUCLUUIIMHE TPOBOAUTCS B J€HBb IK3aMEHa IpU

JIMYHOM IIPUCYTCTBHUU CTYACHTA.

COOTBETCTBHH

6.3. ITacnoprt ¢oHIa OLIEHOYHBIX CPEACTB

KomMmnereHIIMM

Pesynbrarel 00yuenus

[1K-2

3HAeT: OCHOBBI PA0OTHI KOMIOHEHTOB SKOCHUCTEMBI IRRRAERAT
Hadoop

'YMeEeT: CTpOUTh IPOrPaMMHYIO CUCTEMY Ha OCHOBE
[1K-2 KOMIIOHEHTOB AKocucTeMbl Hadoop 11s pemenus A
[HOCTaBJIEHHOMN 3a1a4uu

[1K-2

VMeeT NpakTUYECKUI OIBIT: CO34aHuUs IIPOrPaMMHOMN Lo L
CHCTEMBbI Ha OCHOBE KOMIIOHEHTOB 3kocucTeMbl Hadoop

[1K-7

3naet: [1K-8.1. 3-2. 3HaeT npuHIUIIBI PaOOTHI
procuctembl Hadoop, ¢ppeiimBopka SPARK; ITK-8.2. 3-
1. 3HaeT NPUHIMIIBI 1 METO/IbI aHAJIU3a OOJIBIINX
TAHHBIX, BKJIIOYAst CEM(DUKALUT U CTaHAPTU3ALHIO
MetaganHbix; [1K-8.2. 3-2. 3HaeTr ycTpoiicTBO 1 n AN
MPUHIMIBI paboThI cucTeM 00pabOTKH 1 aHaIu3a
6onpmx MaccuBoB anHbIX (SQL, NoSQL, Hadoop,
ETL); IIK-8.2. 3-3. 3HaeT apXuUTeKTypy U IPUHLIUIIBI
pabOThl IPOMBILUICHHBIX PEIIEHUH, CO3JaHHbIX Ha
OCHOBE HCKYCCTBEHHOI'O MHTEJIIEKTA;

[1K-7

Ymeer: I1K-8.1. V-4, YMeeT ucnonb30BaTh MIHHBI
nanubeix (Apache Katka); I1K-8.2. V-3. Ymeer
MCIIONIB30BaTh CUCTEMBI 00PaOOTKY U aHaNu3a OOJIBIINUX
maccuBoB aHHbIX (SQL, NoSQL, Hadoop, ETL




npouecchl 1 uHCTpyMeHThl); [1K-8.2. V-4. Vmeer
MCIIO0JIb30BaTh TEXHOJIOIMU HAYKH O JAHHBIX U OOJIBIINX
TAaHHBIX B pa3paboTKe JJIs peIIeHus IPaKTHYECKUX
3aJja4 IPOMBIIIJICHHOCTH;

VMeeT npakTUYeCcKUil ONbIT: 00pabOTKH U aHAIH3a

[1K-7 HAHHHH A
naHHBIX B 3k0ocucTeMe Hadoop
TuIoBbIE KOHTPOJILHBIE 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISTCS B
[IPUIIOKECHUSAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JTOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:
He npenycmorpena

0) OononHumMenbHaAs IUMmepamypa:
He npenycmorpena

8) omeuecmeenHule U 3apyOedHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKazaHus 0is Cmy0eHmo8 no 0C80EHUI0 OUCYUNTUHDL:

MeToauvecknue yKa3aHus I CaMOCTOSTEIIBHONW pabOThI CTyAEHTA TI0
PAKTUICCKUM 3aHSATUSIM
MeToauveckue yka3aHus I CTyJACHTOB U MPETOaBaTeIICH 110
OCBOCHUIO U OpTraHU3AIMH CaMOCTOSATEILHON pabOTHI CTYICHTOB

I.

2.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
Mertonuueckue yKazaHHsl 11 CAaMOCTOSITEIIbHOM pabOThI CTY/IEHTA 11O
MPaKTHYCCKUM 3aHITHSIM
Merognueckue yka3aHus 1JIsl CTYAEHTOB U IIPENOAABaTENEH 110
OCBOCHUIO U OPTaHU3AINHN CAMOCTOSATEIHLHON pabOTHI CTYIEHTOB

1.

2.

3ﬂeKTp0HHaﬂ yqe6H0-MeT0unqec1caﬂ AOKYMCHTAIlUA

HanmenoBanue
No Buz peeypeas | bubmuorpaduyeckoe onvcanue
JTUTEPaTyphl ANEKTPOHHON
dbopme
['puropnes, F0. A. Pensiiinonnsie 6a3bl JaHHBIX U CUCTEMBI
DIEKTPOHHO- NoSQL : yuebHoe mocobue / FO. A. I'puropses, A. 1.
1 OcHoBHas OuOIMoTEeUHAS [1nytenxo, O. FO. [1nyxxuukoBa. — bnarosemenck : AmI'Y,
nuTeparypa cucrtema 2018. — 424 c. — ISBN 978-5-93493-308-2. — TekcT :
u3narenseTBa JlaHbPIeKTpoHHBIH // JIaHb : 31eKTpOHHO-OMOIMOTEUHas cUCTeEMa. —
URL.: https://e.lanbook.com/book/156492
DEKTPOHHO- Ocwurnos, /l. JI. Texnonoruu npoexktupoBanus 6a3 gaHHbIX / J1.
OcHOBHAs e JI. OcunoB. — Mockaa : JIMK Ilpecc, 2019. — 498 ¢. — ISBN
2 978-5-97060-737-4. — Tekcr : anekTpoHHbIH // JlaHb :
TUTEpaTypa cucreMa )
isnarenserra Jlas QIIEKTPOHHO-OuOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/131692
3 |HonomHuTenpHas [IIEKTPOHHO- Makkunny, Y. Python u ananu3 ganaeix / Y. MakkuHHY ;




UTEpATypa OubIuoTeUHas repeBoA ¢ aHmuickoro A. A. ClIMHKMHA. — 2-0€ U31., UCTIP. U
cucTeMa non. — Mocksa : JIMK Ilpecc, 2020. — 540 ¢c. — ISBN 978-5-
n3narenseTBa JIanb97060-590-5. — TekcT : anexTpoHHbIH // JIaHb : SIEKTPOHHO-

oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/131721
[leppen, XK. -. Spark B neiictBuu / XK. -. Ileppen ; nepeBox ¢
OcHOBHAS 2§g§;1;?e{f§;ﬁ anmmiickoro A. B. CHactuna. — Mocksa : JIMK Ilpecc, 2021.
4 — 636 c. — ISBN 978-5-97060-879-1. — Tekcr :
nmuTepaTypa cuctema .
isnarensersa Jlans 2JIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEHas cucTeMa. —
URL: https://e.lanbook.com/book/241001
byraxos, H. A. O6pabotka 6onbimx naHHbIX ¢ Apache Spark :
DIEKTPOHHO- yaueOHo-MeToaudeckoe nocodue / H. A. byrakos, M. B.
5 JlonoiaHUTeNbHAs [OMOIMOTEeYHAs [letpos, 1. Haconos. — Cankrt-IletepOypr : HUY UTMO,

TUTEpaTypa cucreMa 2019. — 50 c. — Tekcr : anexTpoHHbIHN // JIaHb : AIEKTPOHHO-
n3garenbcTBa Jlane|0nOmoreunas cucrema. — URL:

https://e.lanbook.com/book/136573

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

1. PCK Texnonorun-Cucrema "llepconanbnsiii BuptTyaibHbiii komnbsiotep' (ITBK)
(MS Windows, MS Office, otkpsitoe I10)(6eccpodno)

[Tepeyens ncnonab3yeMbix NpodeccruoHanbHbIX 0a3 JAaHHBIX U UH()OPMAIIMOHHBIX
CIIPAaBOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIITUHBI

Bun 3aparuit

Ne
ayJ.

OcHoBHOE 000py/IOBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPeAyCTaHOBJIEHHOE IPOrPAMMHOE 00€ecIeueHNe, UCIIONIb3yeMOe IS

Ppa3JIMYHbIX BUI0B 3aHATUMN

Jleknun

MynbTUMETUUHBIA IPOEKTOP

[IpakTnueckue

3aHATUA 1 CCMUHAPBI

[1BK-xmacc

DK3aMeH

Komnbrorepusiii kinacc uinu [IBK-kimace




