degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
HavaabHuk yu4eOHOTO0 ynpaBjeHHsA

H.P. I'apaitminHa

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Anroput™bl 00pabOTKH OONBIINX JaHHBIX
10 HANPABJIEHHIO: [IporpammHas HHKEHEpUs
NpoduJIb MOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BBICIIAS IKOJIA ITporpaMMHOM nHx)eHepuu MPTU - Annexc

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 6 (BeceHHul) - nuddepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocrtaBui: A.B. Manees, nupexTop

[Iporpamma obcyxieHa Ha 3aceflaHuy BBICIICH MIKOJBI TporpamMmHoil nrxeneprun MOTU - Suxexc 08.06.2022



AHHOTANMA
HucuurnHa «AJITopuTMbl 00pabOTKH OONBIIMX JaHHBIX» oOecneyuBaeT (PyHIaMEHTaIbHOE NMPHOOpEeTeHHE
3HaHWU W yMeHHH B 0OJacTH WH(POPMATHKUA W OCHOB TporpaMMmupoBanus. [IporpmaMma nmeeT 4YETKO
BBIPQKCHHYIO TNPHUKIAJHYI0 HANpPaBICHHOCTb MOJYYCHHbIE 3HAHM S M HaBbIKM OyIyT HCIOJb30BaHBI B

JlaJIbHENIIIEM IIpU U3yUCHUU HpO(beCCI/IOHaJIBHI)IX U CIICHHUAJIBHBIX JUCHUIIJIMH KOMIIBIOTCPHOT'O IIUKIJIA.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

- (opMHpOBaHHE y CTYACHTOB 3HAaHWH O MPHUHIMIAX ¥ HWHCTPYMEHTapUHM MAKETHOH M IOTOKOBOM

00paboTKu OONBIIUX 00BEMOB JaHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

- CHUCTCMATHU3allUM HABBIKOB TMPOCKTUPOBAHUA APXUTCKTYP,

NOPUMCHCHUS CICHUATIU3UPOBAHHBIX

WHCTPYMEHTOB U pa3pabOTKH MPOTPaMMHBIX CUCTEM ISl pa0OTHI C OOJIBIIUMHU 00bEMaMHU JaHHBIX;

- (hopmupoBaHME MOHMMAHUS BHYTPEHHEIO YCTPOMCTBA, MEXaHUKH pabOThl, 00JaCTH NMPUMEHHUMOCTH

CYILLIECTBYIOIINX PEUICHUH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

YK-1 CriocobeH oCyIiecTBISTh ITOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
MPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON
3a1auu

OIIK-1 CniocobeH npuMeHSITh
€CTECTBCHHOHAYYHBIC H OOICHHKCHEPHBIE
3HAHUS, METOJ/Ibl MATEMAaTHYECKOTO aHAJIN3a U
MOZICITMPOBAHHUS, TEOPETUIECKOTO U
IKCHEPHUMEHTAILHOTO HCCIICIOBAHUS B
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1auy,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3yJIbTaTOB

OIIK-7 CriocobeH npuMeHSTh B IPAKTUYECKON
AesATEeIbHOCTH OCHOBHBIC KOHIICIILIUH,
NPUHIIMIIBL, TEOPHH U (DAKTHI, CBSI3aHHBIE C
nH(POPMATUKON

OIIK-7.1 OOnamaerT HaBBIKAMH CO3JAHWSA W BBIIOJHEHUS
TECTOBBIX  CIICGHAPWEB IS  BBISBICHUS  OIMMHUOOK B
MPOrpaMMHOM 00ecIieueHUH

OIIK-7.2 Ilonumaer mnpuHUUNBI paboThl 0a3 NaHHBIX H
yMeeT  IPOEKTUPOBATh  CTPYKTYpy  MAAHHBIX  JUIA
3¢ GeKTUBHOTO XpaHEeHUs] HH(OpMaK

OIIK-8 CriocoOeH 0CyIIeCTBIATh MOUCK,
XpaHeHue, 00paboTKy M aHallu3 UHPOPMAITUU
U3 Pa3IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢
UCIIONIb30BaHNEM HH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHI

OIIK-8.1 TloHMMaeT NPWHIMUIBL, TO KOTOPBIM paboOTaroT
0a3pl JaHHBIX, M yMEET CO3/1aBaTb CTPYKTYpy MHaHHBIX,
ONTUMHU3UPOBAHHYIO Ui J((HEKTUBHOTO XpaHEHHS W
00paboTky HHPOPMALTUT

OIIK-8.2 VYmeeT NpUMEHEHSTH TEXHOJIOTHMH MAIIWHHOTO
00y4eHHs B pa3UYHBIX MPUKIATHBIX 001acTAX

OIIK-8.3 VYmeer onTUMHU3HpPOBaTh U  IPOBOAMTH
pehakTOpUHI  CYLIECTBYIOIIETO KoJa MJsl  YAYYIIEHUS
MPOU3BOAUTEIBHOCTH U MOAJCPKKH

I1K-1 CnocoOeH caMOCTOITENBHO WU B
KaueCTBE YJI€HA MaJIOro KOJUIEKTHBA
OpPTraHU30BBIBATH U MPOBOJUTH HAYUHBIC
WCCJICZIOBAHUS U UX anpoOaIuio

[IK-1.2 CnocobeH mpoBOAWTH HAyYHBIE MCCIICOBAHUS
CaMOCTOSITEIbHO WJIM B Ka4decCTBE WIEHAa Majior0 HAay4YHOTO
KOJLIIEKTHUBA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb.



- THITBI XpaHWIHIL OONBIINX 00bEMOB JTaHHBIX;
- TTOJIXO/IBI K TIOTOKOBOH M MAKETHOH 00paboTKe JaHHBIX;
- TNPHHIMIIB TPAHCIALUH BBICOKOYPOBHEBBIX SI3BIKOB IporpaMMupoBaHus (SQL-momoOHBIX
(yHKLIMOHAJIBHBIX) B IOCJIEIOBATEILHOCTD 3a1a4 Ha Hadoop kiacrepe;
- OCHOBHBIC OTIPEICIICHUS M IOHSATHS TIOTOKOBOH 00pabOTKM OOJBIINX TaHHBIX;
- OCHOBBI 00pa0OTKH JIaHHBIX B PeallbHOM BPEMEHHU.
YMETb:

- IIOJIb30BATHCS pacHpeaeseHHOH (aiiioBoil cucTeMol;
- 3amyckarh 3a1auu Ha Hadoop knacrepe;
- IMcarth 3a1a4u i 3amycka Ha Hadoop kiacrepe ¢ momonipio HaTuBHOTO Java-unrepderica;
- mHcarh 3ajaud s 3amycka Ha Hadoop kimactepe ¢ MOMOIIBIO JIFOOOTO APYroro  si3bIka
porpaMMHpoBaHus (¢ moMouIsio nHCTpyMeHTapust Hadoop streaming);
- pelIarh 3a/1a4 CTaTUCTUKH, 3a]1a4M [TONCKA U MHJICKCALIMH, 3371a4i MalIMHHOro o0y4yenus Ha Hadoop
KJlacTepe.

BJIaJICTh:
- HaBBIKAMH pabOTHl ¢ OONBIIMMH OO0BEMAaMH JaHHBIX W KPYrO30pOM B BBIOOpE apXHUTEKTYPHOTO
peleHus IOCTaBICHHON 3a1a4H.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| Pacnipenenénnpie  QaiiioBele  CHCTEMBI ) ’ 4
(GFS, HDFS)
2 [Napagurma MapReduce 6 6 7
3 VYnpasienue pecypcamu ) 5 7
Hadoop-knactepa. YARN
4 SQL over BigData: Apache Drill, 4 4 3

Cloudera Impala, Presto, Hive

Texnomorun o0oOpabOTKM  JaHHBIX B
5 pacmpeeNieHHON OINepaTuBHON MaMSTH. 6 6 7
Apache Spark

OOpaboTka  JaHHBIX B peallbHOM

6 Bpemenu. Kafka, Spark Streaming 4 4 8

7 BigData NoSQL, Key-value 6a3m 6 6 7
JAHHBIX

Nroro yacos 30 30 48

[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)

1. Pacnpenenéunnie daiinossie cucremsl (GFS, HDFS)



Pacnpenenénnpie ¢aitnoBeie cuctembl (GFS, HDEFS). E€ cocrapnstomme. Ux mocTouHCTBa,
HeznocTaTtku U cdepa npumenenus. Urenue u 3anuck B HDFS. HDFS APIs: Web, shell, Java.

2. I[Napagurma MapReduce

[Napagurma MapReduce. OcHoBHast uzaes, ¢opmanbHoe omnucanue. O030p peanuzanuii. Buapl u
KJIacCU(HKALUST MHOTOIIPOIIECCOPHBIX BBIUMCIUTENbHBIX cucTteM. Hadoop. Cxema ero paboTsl, poiu
cepBepoB B Hadoop-knactepe. APl mns paborer ¢ Hadoop (Native Java API vs. Streaming),
HPUMEPBHI.

MapReduce, npopomkenne. Tumbel Join'oB um ux peanmzanuum B napaaurme MR. TlarrepHsbr
npoektupoBanus MR (pairs, stripes, COCTaBHBIE KIIIOUH).

3. Ympaenenue pecypcamu Hadoop-kmacrepa. YARN

Hadoop MRv1 vs. YARN. HoBoBBenenust B nocneguux Bepcusax Hadoop. IlnanupoBmuk 3axad B
YARN. Apache Slider.

4. SQL over BigData: Apache Drill, Cloudera Impala, Presto, Hive

SQL over BigData: Apache Drill, Cloudera Impala, Presto, Hive. [ToBropenne SQL. HiveQL vs.
SQL. Buas! Tabmui B Hive, Tunsl gansbeix, Tpancisnus Hive-3anpocoB B MapReduce-3amaun.

Ananutnyeckue ¢ynkuun B Hive. Pacmmpenust Hive: Streaming, User defined functions.
Ontumuzanus 3anpocos B Hive.

5. Texnomoruu o6pabOTKM JJaHHBIX B pacIpeelieHHON orepaTUBHON naMatu. Apache Spark

Spark RDD vs Spark Dataframes
Spark SQL
Spark GraphFrames

6. O6pabotka naHHbIX B peaibHoM Bpemenn. Kafka, Spark Streaming

O0paboTka JaHHBIX B peajbHOM BpeMeHH. Spark Streaming.
Pacnpenenénnas ouepenp Apache Kafka. Kafka streams.

7. BigData NoSQL, Key-value 6a3b1 1aHHBIX

HBase. NoSQL moaxomsl K peanu3alil paclpellelieHHbIX 0a3 naHHbIX, key-value xpaHumwuiia.
OcHoBHble KOMIIOHEHTHI BigTable-momoOHBIX CHCTEM M MX Ha3HAYE€HHUE, OTIUYUE OT PEISIIMOHHBIX
BJ1. YUrenwue, 3anmuch u xpaneHue qaHabix B HBase. Minor- 1 major-komnaktudukars. Hagéxaocth
1 0TKa3oycToiiunBocTh B HBase.
Cassandra. OcHOBHBIE O0cOoOeHHOCTH. UTeHHMEe M 3amuch AaHHbIX. OTKa30ycTOHYMBOCTH. [IpuMepsr
npumenenust HBase u Cassandra.

Otnuune apxurextypsl HBase ot Cassandra.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITHIOTED, MYJIIBTUMENNITHOE 000pyI0BaHNe (TIPOEKTOP).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. AmantuBHast GUIBTPALIUS CUTHAJIOB: TEOPHS U aJTOPUTMBI, DJICKTPOHHASI BEPCHS IeYaTHON
nyomukanuu / B. U. Ixxuran. — Mocksa, Texaocdepa, 2013



JomnonHurensHas aureparypa

Jluteparypa, pekoMeHj0BaHHAas sl caMocTosiTenbHoro m3yuenus: Guller, M. (2015). Big Data
Analytics with Spark : A Practitioner’s Guide to Using Spark for Large Scale Data Analysis. [Berkeley,
CA]: Apress. Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&site=eds-live&db=edsebk & AN=1174460

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He Tpedyercsl.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[Iporpamma Kypca B paselie «camocCTosiTenbHas pabora» 0003HAYaeT MHHUMAIBbHO HEO0OXOIUMOE
BpeMmst [yt paboThI cTylieHTa Haj TeMoid. CaMocTosTeNbHAs paboTa BKIIFOYAET B ceOsl:

*  TpopaboTKy yueOHOro marepuana (10 KOHCIEKTaM JICKIWH, Y4eOHOW M HaydyHOW JMTeparype),
HOJArOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYCHHBIX I CAMOCTOSITEJIBHOIO  M3Y4YCHWUS,
JI0Ka3aTeIbCTBO OTICIBHBIX YTBEPKICHHH, CBOWCTB,

* BBINOJIHCHUE JIOMAITHHUX 3aIaHHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
BBICIIIAsl IIKOJIA POTPaMMHON HHXEHEPUN

Kypc: 3

KBAJM(PUKAIMA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. Manees, AupeKkTop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

OIIK-1 CrocobeH npuMeHSTh
€CTECTBEHHOHAYYHbIC M OOICHHKCHEPHBIC
3HAHHA, METO/IBI MATEMAaTHYECKOTO aHaJIH3a U
MOJICJTUPOBAHUS, TEOPETUUECKOTO U
OKCIIEPUMEHTAIBHOTO HCCIICAOBAHNUS B
npo(heCCHOHANTBHOM CSTENbHOCTH

OIIK-1.1 CniocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-7 CriocobeH mpUMeHSTh B TPAKTHYECKON
JesITeIbHOCTH OCHOBHBIE KOHLICTILIUH,
MPUHIINIIBL, TEOPUU U (DAKTHI, CBSI3aHHBIE C
nH(pOpMaTUKON

OIIK-7.1 OOnamaer HaBBIKAMU CO3H4aHUS W BBIIOJIHEHUSA
TECTOBBIX  CICHAPUEB JUISI  BBISBICHUS  OMMOOK B
MIPOTPaMMHOM OOECIIEUCHUN

OIIK-7.2 Tlonmmaer mnpuHIUNBI paboThl 0a3 JaHHBIX H
yMEeT  NPOCKTUPOBATh  CTPYKTYpy  MJaHHBIX  JUIA
3¢ dEKTUBHOTO XpaHEeHUs! HH(opMaIiu

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00pabOTKy U aHau3 UHPOPMaLIUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBISTh €€ B TpeOyeMoM (opmare ¢
UCTIONIb30BaHHEM MH()OPMAILIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.1 TloHnMaeT MNPUHLMIBL, O KOTOPBIM paboTaroT
0a3bl JaHHBIX, M yMEET CO34aBaTb CTPYKTYpy MHaHHBIX,
ONTUMHU3UPOBAHHYIO Ui 3()(EKTUBHOTO XpaHEHHS H
00paboTKK HHPOPMAITUH

OIIK-8.2 VYMmeeT mNpHMEHEHATh TEXHOJOTMH MAaIIUHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JIacTIX

OIIK-8.3  Ymeer ONTUMH3UPOBaTE W  IPOBOAMTH
pe(aKkTOPUHT CyWIECTBYIOLIETO KOAa IS YIIyYIIEHHs
MPOU3BOIUTEILHOCTH U MOJAECPKKH

I1K-1 CiocobeH caMOCTOSTEILHO HIIA B
Ka4yeCcTBe WiIeHa MajJoro KOJJIEKTHBA
OpPraHW30BBIBATh U IPOBOANTH HAyUHBIC
WCCIIeIOBAHUS U UX armpoOaIiuio

IMK-1.2 CnocobeH MNpoOBOAUTH HAaydHBIC HCCICIOBAHUS
CaMOCTOATENIPHO MJIM B KaueCTBE WiCHa Majloro Hay4HOTO
KOJIJIEKTHBA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3y4eHus AUCUUILUIMHBL « AITOPUTMBI 00paOOTKH OONBIINX TAaHHBIX» 00YyYaIOLUIUICS JOIKEH:

3HAThb:

- TUTIBI XPaHHUIIHUII OOJBIINX 00bEMOB JJAHHBIX;

- IOAXO/IBI K TIOTOKOBOH 1 MTAKETHOM 00pabOTKe JaHHBIX;

- NPUHLUIBI TPAHCISALUH BBICOKOYPOBHEBBIX SI3BIKOB IporpammupoBanus (SQL-momoOHBIX U
(YHKIIMOHAJBHBIX ) B TIOCIIEAOBATEILHOCTH 3a1a4 Ha Hadoop kiacrepe;

- OCHOBHBIC OTIPE/ICIICHUS U TIOHITHS TOTOKOBON 00pa0OTKH OONBIINX TaHHBIX;

- OCHOBBI 00pa0OTKH JTaHHBIX B PEaJIbHOM BPEMCHH.

yMeTh:

- TIOJTL30BATKLCS pactpeieNieHHOH (aiioBoil cucTeMON;

- 3aIlyCKaTb 3a/1a4u Ha Hadoop KJIaCTCPEC,

- IMcarhb 3aja4u Juid 3amycka Ha Hadoop kiacrepe ¢ momonipio HaTUBHOTO Java-uHTepderica;

- mucarb 3ajadd Uil 3amycka Ha Hadoop kiactepe ¢ MOMOIIBIO JIIO00TO IPYroro  si3blKa
MPOrpaMMHpPOBaHUs (¢ TOMOIIBI0 HHCTpyMeHTapus Hadoop streaming);

- pelaTh 3a/1a4M CTaTUCTHUKH, 33Ja4M MOMCKa U MHACKCAIUH, 3a1a4i MallMHHOTo 00yueHust Ha Hadoop

KJacrepe.
BJIA/IeTh:

- HaBBIKAMH pabOTHl C OONBIIMMH OOBEMaMH JAaHHBIX W KPYTO30pOM B BBIOOPE apXUTEKTYPHOTO

peuicHu-d IIOCTaBJICHHOMI 3aaa4u.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Y4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
Hayaje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[IprMepHBII IEpEYEHb BOIIPOCOB ISl IPOMEXYTOYHOM aTTeCTaluu:

. Onumnre yerporictBo HDFS, ocHoBHBIE Hew,

. Onummre cxemy urenud u 3anucu B HDFS.

. OnnmmTe ocHOBHBIE NookeHUs uaen MapReduce, mpumepsl npuMeHeHHS.
. [IpobGrieMbl pactipe/ieICHHBIX BBIYUCICHHAN

. OnumuTe MOAXO/BI K peann3aliy pacipeiesieHHbIX 0a3 JaHHbIX

. Otmnuame apxurektypsl HBase ot Cassandra.

. HazoBute Buze! Tabnui B Hive

. [Marrepust mpoexktupoBanus MR (pairs, stripes, COCTaBHbBIE KITIOUH),

O 00 3 O Ui A W N —

. OnuimmTe 0CHOBHYIO HJIet0 TapaaurmMbl MapReduce

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBISieTCSl  CTYAGHTY, IOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUI

- omeHka  «oraumuHo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yueOHON MpOorpaMMbl JUCHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBMWIbHOE OOOCHOBAHUE NMPUHSATHIX
peleHni

- oueHKa  «ommm4yHO  (8)»  BBICTABISAETCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEILICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILIECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOYHOCTH;

- OCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpuall, IpaMOTHO U MO CYIICCTBY
n3jaract €ro, yMeCT IPUMCHATL IMOJTYUYCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO AOITYCKACcT B OTBETC WJIM B
pelICHNHU 3a1a49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIO (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3Jaraet
€ro, yMEeT NMPUMEHATh NOITYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAET B OTBETE WM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHbHO (4)» BBICTABISECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLIeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH BIaJEET OCHOBHBIMH pa3ieiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIero
00yueHHs 1 MOXET NPUMEHSThH NOJIyUYeHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IIPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAUMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKAa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIISAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

- OLIEHKA «HEyHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX ITOHATHH AUCHUIUINHBI



5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnmpoBaHHbId 3a4€T MPOBOAMUTCS MO WUTOTaM TEKYIIEH YCIEBAGMOCTH M CIa4yd 3aJlaHUi H
JIPyruX BUAOB padoT, MPENyCMOTPEHHBIX MNPOTrPaMMOM AMCLUMIUIMHBL M (WJIM) MyTeM OpraHU3aluu
CIIELAJIBHOTO OIIPOCa, IPOBOANMOTrO B YCTHOH U (MJIM) MUCHbMEHHOH (opme.



