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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCUHUILJINHE: Xpanenue u 00padoTka OOIBIIMX 00BEMOB TAHHBIX
10 HANIPaBJIEHHIO: WNudopmarrka 1 BEIYUCTUTEIbHAS TEXHUKA
npo¢ujib NOArOTOBKHU: IIpuknagnas Mmatemarnka u H(QOpPMATHKA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

O.H. UBuenko, 3aBenyromuil kadenpoi
I1.B. Me3en1ieB, acCCUCTECHT

A.A. Topoxos, kau. ¢pu3.-MaT. HayK, JOICHT
II.1. AXTIMOB, aCCUCTEHT

A H. IIIToxoB, aCCUCTEHT

A.W. BeIOOpHOB, aCCUCTEHT

[Iporpamma obcyxieHa Ha 3aceflaHny KadeIpbl arTOpUTMOB U TEXHOIOTHI TiporpamMupoBanus 02.04.2024



AHHOTANMA

Kypc "Xpanenue n oOpaborka 60mpInx 00bEMOB JaHHBIX'" MpeAcCTaBisieT co00i BBeIECHHE B COBPEMEHHBIE
TEXHOJIOTUH, METOAbI U MHCTPYMEHTHI, HCIOJIb3yeMble Ui paboThl ¢ OONbIIMMHE 00beMaMu JaHHBIX. B xome
Kypca CTYIEHTBHl H3y4alOT OCHOBHBIE KOHIIETILMM W MOAXOABI K 00pabOTKe AAaHHBIX, aHAIU3y OOJBIIMX
00BeMOB MH(OPMALINH, a TAKKE METO/IbI XPAaHEHUS U YIIPABJICHUS JaHHBIMH B YCJIOBHAX OOJBIINX HArpy30K.
CTyIeHTBI TaKXKe 3HAKOMSATCS C paclpeae]CHHBIMU CHCTEMaMH XPaHEHHS JTaHHBIX, TEXHOJOTHAMHU OOJIaqHbIX
BBIUMCIICHUH, MeToflaMu 00pabOTKH MOTOKOB JAHHBIX U MHCTPYMEHTAMU JJIsi pabOThl ¢ OOJIBITUMH 00beMaMu
nHdopmanuu. Kypc oxBaTbIBaeT Takue TeMbl, Kak 0a3pl JaHHBIX NoSQL, napauienbHble BEIYHCICHUS, aHATN3
TAHHBIX, MALIMHHOE 00y4YeHHE U APYTHE COBPEMEHHBIE MOIXOAbI K padoTe ¢ TaHHBIMU.

1. lean u 3apa4n
Heab qucUMMIMHBI

- OBJIAJICHHE AITOPUTMAaMH, MapajurMaMu U UHCTPYMEHTAMHU JJIsi TTAKETHOW W TIOTOKOBOM 00pabOTKH
OosbIINX 00BEMOB JAHHBIX.

33]13‘[1/[ JAUCHUIIINHBI

- TpUOOpEeTeHWE  CTyJACHTAMH  HABBIKOB  IPOCKTUPOBAHHS  APXUTEKTYyp,  NPUMCHEHHS
CTCIUATU3UPOBAHHBIX HHCTPYMEHTOB M Pa3paO0TKU MPOrPaMMHBIX CUCTEM I pabOThI ¢ OOIBIIUMHU
o0beMaMHt JaHHBIX.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Nmeer npeacrasienne o6 akryanbHbix |OITK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
mpobiemMax HayKd U TEXHUKH B 001acTH WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH, npodeccuoHaIbHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO

BOCIIPUHUMAs COIIMAJIBHEIE, 3THUYECKHUE,
KOH(ECCHOHAIbHBIE U KyJIbTYPHBIE Pa3Indus

OIIK-5 CriocobeH 1 roToB K
OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajibIM

po(eCCHOHATBHOMY POCTY B PYKOBOJICTBY

KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTLHOU
KOJUIEKTUBOM B 00JIaCTH WH(POPMATHKH U

JACATCIIbHOCTHU

BBIYMCIIMTSIIEHOM TCXHUKH, TOJICPAHTHO

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,
BOCIIPMHUMAs COLIMAJIbHbIE, STHUYECKHE,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs
OIIK-54  Cnocoben  ocymectBiATh  3ddekTuBHOE

yhnpaBieHHe pa3paboTKOH NPOrpaMMHBIX  CPEICTB U
MPOEKTOB

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJjaMi YCTHOTO, TMCbMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(QOPMAIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEpPEHIMUSIX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOiieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:




- TUTIBI XPaHHUIIHUII OOJIBIINX 00bEMOB JJAHHBIX;
- IOAXO/BI K IOTOKOBOM M MAaKETHON 00paboTKe JaHHBIX;
- TPHUHIMIBI TPAHCIALUHN BBICOKOYPOBHEBBIX S3BIKOB IporpamMmupoBanus (SQL-momoOHBIX
(YHKIMOHANBHBIX) B TIOCIIEIOBATEILHOCTD 3aa4 Ha Hadoop kiactepe.

YMETh!
- IIOJIB30BATHCS pacHpeaeseHHoH (aiiioBoil cucTeMol;
- 3amyckarh 3a1auu Ha Hadoop knacrepe;
- IMcarthb 3a1a4u i 3amycka Ha Hadoop kiacrepe ¢ momonipio HaTuBHOTO Java-unrepderica;
- mMcaTh 3amadd Juid 3amycka Ha Hadoop xmactepe ¢ momomipio J1000T0  JPYroro  si3blka
porpaMMHupoBaHus (¢ moMouIsio nHCTpyMeHTapus Hadoop streaming);
- TIOJIBb30BAaThCSl BBICOKOYPOBHEBBIMH S3bIKAMH IporpamMmupoBaHust g BigData s o6pabGorku
00b1IOT0 00BEMa JaHHBIX Ha BHIYUCIUTEIBHOM KIIACTEPE;
- pelIath 3a/la4 CTaTUCTUKH, 3a]1a4M MTOUCKA U MHJICKCALlMH, 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 ’ 5
(GFS, HDFS)
2 [Napagurma MapReduce 6 5
3 VYnpasienue pecypcamu ) 4
Hadoop-knactepa. YARN
4 SQL over BigData: Apache Dirill, 4 4

Cloudera Impala, Presto, Hive.

Texnomorun o0oOpabOTKM  JaHHBIX B
5 pacmpeeNieHHON OINepaTuBHON MaMSTH. 6 4
Apache Spark

OOpaboTka  JaHHBIX B peaJbHOM

6 Bpemenu. Kafka, Spark Streaming 4 4

7 BigData NoSQL, Key-value 6a3bt 6 4
JAHHBIX

Nroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. Pacnpenenéunnie daiinossie cucremsl (GFS, HDFS)




Pacnpenenénnnie ¢aitnoBeie cucrembl (GFS, HDFS). EE cocraBmsromue. Mx gocrouHCTBa,
HeznocTaTtku U cdepa npumenenus. Urenue u 3anuck B HDFS. HDFS APIs: Web, shell, Java.

2. I[Napagurma MapReduce

[Napagurma MapReduce. OcHoBHas uzpes, gopmanbHoe onucanue. O630p peanmuzauuid. Bunsl u
KJIacCU(HKALUS MHOTOIIPOLIECCOPHBIX BBIUUCIUTENbHBIX cucTeM. Hadoop. Cxema ero pabotsl, ponn
cepBepoB B Hadoop-kiacrepe. APl mns paGorer ¢ Hadoop (Native Java API vs. Streaming),
HPUMEPBHI.

MapReduce, npopomkenne. Tumbsl Join'oB u wux peanmmszanuu B mapaaurme MR. TlartepHb
npoektupoBanus MR (pairs, stripes, COCTaBHBIE KIIIOUH).

3. Ympaenenue pecypcamu Hadoop-kmacrepa. YARN

Hadoop MRv1 vs. YARN. HoBoBeenenust B nocneanux Bepcusix Hadoop. [InanupoBumk 3amay B
YARN. Apache Slider.

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

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

Ananmutnyeckue ¢ynkuun B Hive. Pacmmpenus 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 KOMITIOHEHTHI BigTable-monqoOHBIX cHCTEM M MX HAa3HAYCHHE, OTIIMYHE OT PEIIIHOHHBIX
BJI. Urenwue, 3anuch u xpanenue JaHHbIX B HBase. Minor- n major-komnaktudukanus. Hané&xHocTs
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)

s npakTUYEeCKUX 3aHATHIA:
KommbroTepHsiii kirace. Kaxapiit KOMIIBIOTEp TOJKESH UMETh BBIXoJ B MHTepHET U 11O s
TIOJIKITIOYEHHMS K YIaJEHHBIM CEpBEPaM.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa



1. Ilepconanbhblii kKomnbroTep 1uig Beex [Teker] : B 4-x kH. : Ku. 1. Xpanenue u o6paboTka
nHpopmanuu / A. 5. Caenbes, b. A. Cazonos, C. D. Jlykbsinos / ioj pen. A. 5. CaBenbeBa .— M. :
Beicmas mkomna, 1991 .— 191 c.

I'puropseB A. A., Ucaes E. A., Tapacos II. A. Ilepenauda, xpanenue u 00padoTka 60JIBIINX 00BEMOB
Hay4yHbIX naHHbIX. - UTHOPA-M, 2021

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://www.coursera.org/specializations/big-data-engineering - criequanuzanus u3 5 Kypcos,
MOCBSINEHHAS] TEMATHKE 00paOOTKH OONBIINX JTAHHBIX.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

s npakTUYeCKUX 3aHATHIA:
KommbroTepHsiii kirace. Kaxapiit KOMIIBIOTEp TOJIKESH UMETh BBIXOJ B MHTepHET U 11O s
TIOJIKITIOYECHHMS K YIaJEHHBIM CEpBEPaM.
Ynan€HHbIN KJIaCTEp ¢ TAKUMU XAPAKTEPUCTHUKAMU:
XapaKTEepUCTUKNA OJHON MaIlUHbI

Kon-Bo mamn O0weM oneparuBHoil mamsatH  Kon-Bo smep CPU O0bEM aHCKOBOM MaMsTi
OnepanuoHHas cuctema
1 8 2 200
Linux Ubuntu 16.04
9 32 8 600

Linux Ubuntu 16.04
Ha xnacrepe nomken ObITh pa3BepHyTa nocneauss Bepcust Cloudera Manager, B KOTOPBIH HY>KHO
BerpouTh Takue cepeuckl: HDFS, YARN, Hive, Spark2 on YARN, HBase, Zookeeper, Kafka.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe ocBoeHHE Kypca TpeOyeT OONBINON CaMOCTOSTENBHON pa0oThI CTyneHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— npopaboTKy yueOHOro mMarepuaia (o yueOHOH U HayqYHOU JIUTEPAType);

- IOATOTOBKY OTBETOB Ha BOIPOCHL, IPEAHA3HAYEHHBIX JUISI CAMOCTOSITEIILHOTO U3Y4CHUS;

- 0Ka3aTeJIbCTBO OTAENIbHBIX YTBEPKACHU, CBOMCTB;

— MOJATOTOBKY K MPAKTHYECKUM 3aHITHAM,

[IpomexyTOuHBI KOHTPOJIb 3HAHUM MPOBOAMUTCSA B BUAE MHCbMEHHBIX ONPOCOB (MHHH-TECTOB) MO
TEOPHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa anropuTMOB U TEXHOJIOTUH MPOTrPaMMHUPOBAHUS
Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaspaGorunkm:

O.H. UBuenko, 3aBenyromuii kadgenpoi
I1.B. Me3en1ieB, acCCUCTECHT

A.A. Topoxos, kau. ¢pu3.-MaT. HayK, JOICHT
II.1. AXTIMOB, aCCUCTEHT

A .H. IIIToxoB, aCCUCTEHT

A.W. BeIOOpHOB, aCCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeer npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-5 CriocobeH 1 roToB K
poQecCHOHAIIEHOMY POCTY U PYKOBOJCTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIIHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO

BOCIPUHUMAS couuajbHbIe, 3THUYECKUE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE pa3Indus

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTLHOU
JesITeIbHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,
po(eCCUOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymectBiaATh  3ddeKkTuBHOE
yhnpaBieHHe pa3paboTKONH MPOrpaMMHBIX — CPEICTB U
MPOEKTOB

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOI'O, IMCbMEHHOI'0 U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare uzyueHusi TUCHMIUIMHBI «XpaHeHHe U 00paboTka 6oibInX 00BEMOB JaHHBIX) OOyYaIOIMKACS

JOJIKCH:

3HATb:

- TUTIBI XPaHHUIIUII OOJBIINX 00bEMOB JJAHHBIX;

- TTOJIXO/IBI K TIOTOKOBOM M MaKETHON 00pabOTKe JaHHBIX;

- TPHUHIMIBI TPAHCISALUK BBICOKOYPOBHEBBIX S3bIKOB MporpamMmupoBanust (SQL-momoOHBIX ©
(YHKIMOHATILHBIX) B TIOCICIOBATEILHOCTD 33/1a4 Ha Hadoop kiactepe.

yMeTh:

- IIOJIb30BATHCS pacHpeaeseHHOH (aiiioBoil cucTeMol;

- 3amyckarh 3a1auu Ha Hadoop knacrepe;

- IMcarth 3a1a4u i 3amycka Ha Hadoop kiacrepe ¢ momonipio HaTuBHOTO Java-unrepderica;

- mMcaTh 3amadd Juid 3amycka Ha Hadoop xmactepe ¢ momomipio J1000r0  JPYyroro  si3blka
porpaMMHpoBaHus (¢ moMouIsio nHCTpyMeHTapust Hadoop streaming);

- TIOJIb30BAaThCSl BBICOKOYPOBHEBBIMH S3bIKAMH IporpamMmupoBanHust g BigData s o6pabGorku
00Jb1IOT0 00BEMa JaHHBIX Ha BHIYUCIUTEIBHOM KIIACTEPE;

- pelIath 3a/la4y CTaTUCTUKH, 3aa4M MOUCKA U MHJCKCALlUH, 3371a4i MalIMHHOro o0y4yenus Ha Hadoop

KJacTepe.
BJIAJIETh:

- HaBbIKaMH pa6OTBI ¢ OompmmMu oOBEMaMU JaHHBIX W KPYIro3opomM B BBI60pe APXUTCKTYPHOI'O

peuicHus MMOCTaBJICHHOM 3aJ1a4H.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

Kontponbnele 3aganus:




1. Kakuie ceMaHTHKH TOCTaBKW COOOIEHMIA BBl 3HaeTe? XOTsI ObI 7S IBYX U3 HUX TPUBEANUTE TIPUMED
pEaJIbHBIX CUCTEM.

2. Uro Takoe Compaction B HBase? Kakue oHM OBIBAIOT ¥ Ye€M OTIIMYAOTCS?

3. HazoBute ocHoBHOe omimume apxurekrypel HBase ot apxutekrypsl Cassandra. Kakue mmockl u
MHHYCBI HMeeT apxuTekrypa Cassandra no cpaBaenuero ¢ HBase?

4. Yrto rtakoe Big Data (OomnpiiMe JaHHbIE) M KaKUE OCHOBHBIC XapaKTEPUCTHUKH OTOTO THIA
uHpopmauun?

5. Kakue TeXHONOTHMH HCIONB3YIOTCA Ui XpaHEHUs OoNbIIMX 0O0bEeMOB AaHHBIX? Pacckaxure o
PETSAIMOHHBIX U HEPEISAIMOHHBIX 0a3ax TaHHBIX.

6. Kakme wmerompl 0oOpabOTKM OONBIIMX JaHHBIX CyIIEeCTBYIOT? OOBSCHUTE pasiuyus MEXITY
batch-06paboTKoii 1 CTPUMHUHTOM JaHHBIX.

7. Uto Takoe pacrpeesieHHbIC BEIYUCICHHS U KaK OHHU MMPUMEHSIOTCS B 00paboTKe 00MbIINX 00BEMOB
uHpopmanun?

8. Kakme anropuTMbl HCHONB3YIOTCS JUIsi aHaim3a Oonbmux JaHHBIX? OOBSICHHTE, YTO Takoe
MalrHHOe 00ydeHHe 1 ero poiib B 00pabotke Big Data.

9. Kakme mnpoOiaeMbl MOTYT BO3HHMKHYTH Hpu paboTe ¢ OombmmMu jgaHHbIMH? Kakue MeTombl
CYIIECTBYIOT JUIsl oOecTiedeHrst 0e30MacHOCTH ¥ KOH(PHICHIIMATLHOCTH TaHHBIX?

10. Kakme npeumymiecTBa M HEIOCTaTKU CBA3aHBl C MCIOJb30BaHWEM OOJIAYHBIX CEPBHCOB IS
XpaHeHHs U 00paboTKu OoMpIKNX 00beMOB HHPOPMALIUU?

MCTOI[I/IIIGCKI/IG PCKOMCH AU

1. BeiOop monxonsiel TEXHOJIOTMU XpaHeHMs NaHHbIX: Onpenenure, KakKue TEXHOJIOTUH XPaHCHUS
ITaHHBIX (0a3bl TAHHBIX, OOJAYHBIC XPAaHWIUINA W T. 1) HAWIYy4YIIUM O00pa3oM IOIXOAAT JUIsS BAaIIHX
KOHKPETHBIX OTPeOHOCTEH.

2. CTpykTypupoBaHue NaHHBIX: Pa3zpaboraiiTe 4eTKyl0 CTPYKTYpY HIaHHBIX, ompenenute (Gopmarbl U
THUIIBI TaHHBIX, 9TOOBI 00ECIIEUnTh YIOOCTBO U APHEKTUBHOCTH JIOCTYyNa K HHPOPMAIIHH.

3. Pe3sepBHOE KONMMpOBAaHWE IaHHBIX: PerymspHo co3maBaiiTe pe3epBHBIC KOIUHM IAaHHBIX, YTOOBI
MPEOTBPATUTH MOTEPIO HH(OPMAIIMH B CiTydae cOOEB CHCTEMBI HIIH IPYTHX MPOOIIeM.

4. OOecrieueHne O€30MACHOCTH JAHHBIX: [IpuMeHsiTe Mephl 3alIUTHl JaHHBIX, TaKHE Kak
mu¢ppoBaHne, ayTeHTH(GUKAIMA U KOHTPOJIb IOCTYTA, YTOOBI MPEA0TBPATUTh HECAHKIIMOHUPOBAHHBIH
JIOCTYH K HHPOpMAIIHH.

5. Macmrrabupyemocth: [Ipy IpOeKTHPOBAHNN CUCTEMbI XpaHEHUsI 1 00pabOTKY TaHHBIX YYUTHIBAKTE
BO3MOXHOCTh MAacIITa0MPOBaHUs, YTOOBI oOecreunTsh d3PPEKTUBHYIO pabOTy € pacTyIIMMU 00beMaMu
nHpOpMaIINH.

6. OnTuMu3anyst 3anpocoB U 00pabOTKM JaHHBIX: Vcrosip3yiiTe ONTHMU3UPOBAHHBIE AJITOPUTMBI U
WHCTPYMEHTHI it (GQPEKTUBHON 00paOOTKM 3alpoCOB K JaHHBIM M aHaiu3a OONbIIMX O0hEMOB
uHpopMaLnu.

7. MOHMTOpPHHT W yHpaBlieHHE ITaHHBIMU: BHeapuTe CHCTEMy MOHHTOPHHIA IaHHBIX, KOTOpas
MIO3BOJIUT OTCJIEKHUBATh COCTOSIHUE CHUCTEMBI XPaHEHHs, IPOU3BOJUTEIBHOCT U JOCTYITHOCTD JaHHBIX.

8. CoOmofeHrie mpaBWJl MU HOPMAaTHBOB: YOenWTech, YTO Ballla CHUCTEMa XpaHEHUS U 00pabOTKH
JIAHHBIX COOTBETCTBYET TPEeOOBaHUSM 3aKOHOAATENLCTBA O 3amuTte jJaHHbx (Hampumep, GDPR) u
JPYTHM PETYISTUBHBIM CTaHIIAPTaM.

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

1. HDFS, Hadoop

YerpoiictBo HDFS, ocHoBHBIE Hen.

Cxema urenus u3 HDFS.

Cxema 3anucu B HDFS.

Henocrarku HDFS.

Xpanenue (aiiaoB: OJOKH U CILTUTHIL.

KonconpHbIi 1 mporpammubiit uaTepdeticest HDFS.

2. BigData, MapReduce



Unest MapReduce, mpumepsl mpuMeHEHMSI.
[TpoGnembl pacTipe/ieICHHBIX BRIYUCICHHH.

MPI vs. MapReduce

Peanuzanum MapReduce

Hadoop, BO3MOXXHOCTH [UIs1 IPOTPaMMHUPOBAHHS.
[Mpumep na Hadoop Java API, 3anyck 3agaHus.
Mapper u reducer.

KommnonenTs! knactepa Hadoop.
Be6-unrtepdeiicet Namenode u Jobtracker.

3. Hadoop

Combiner.

Comparator.

Partitioner.

Turnbl faHHBIX U GopMaThl (aiIoB.

Bce BmecTe: cxema pabotst Hadoop.
Hacrpoliku 3anauu.

ITpouecc 3amycka 3a1auu Ha KJ1acTepe.
VYmpasnenue 3agaueit (cTapT, CTOM)
Tepmunsl (job, task, attempt)

Cueruuku.

[Monmubie naTepdeticet Mapper u Reducer.
In-mapper combiner.

Crpareruu stripes u pairs.
[Mocnenosarensroct Hadoop 3amay.
Tomonornveckast copTupoBKa rpaga.
Reduce-side join.

Secondary sort.

Map-side join.

Distributed cache.

Bucket-side join.

Streaming myist Hadoop, ocHOBHEIE HeH.
Henocrarku u 1ocTOMHCTBA streaming.
ITpumep 3amycka 3a1a4 ¢ IOMOLIBIO streaming.

4. YARN

YARN: ocHOBHBIE HJIeU 1 TEPMUHBI.
Be6-unTepdetic resource manager.
Distributed shell.

3amyck MR-3amaq na YARN.

MapReduce uber job.

[TnaHupOBIIMKH, YIPaBICHUE PECYPCaMH.
YARN High Availablity.

Ocob6ennoctu Hadoop Bepcwii 3.x.

5. Hive

[Ipumeps! 3a71a4y u npumeHuMocTh SQL s peteHus.
Bosmoxxnoctu Hive.

Apxurektypa Hive, TepMuHBI, TpUMEPHI 3aIIPOCOB.
Hive: Tunbl 1aHHbIX, opMaThl XpaHeHUs TaOIuII.
Co3nanue Tabmm.

Partitioning.

Bucketing.

SI3BIK 3aPOCOB: UMIOPT U IKCIIOPT AAHHBIX.



User defined functions.
Streaming B Hive.

6. Spark

ApacheSpark: ocHOBHBIE HEH.

[IpencrapneHue BEIUMCIICHUH B BUE rpada.
CrpykTypa naHHbIX Ha worker’ax.

RDD ans HDFS, unrepdeiic.

ITpumep 3amaun Ha Spark, 3KOcHCTEMa IPOEKTA.
CxeMa BBITTOTHEHHS 33]1a4 Ha Spark, TepMUHBIL.
Spark na YARN.

Paspabotka npunoxenunit Ha Spark, mpuMepsl.
SparkSQL, B3aumonetictue ¢ Hive.

7. Realtime o6pabotka

lapantum 06paboTKH.

DyHKIMK BEPXHET0 YPOBHSL.
Lambda apxurekrypa.

Spark streaming. Dstream.

At least once u exactly once B spark.
Apache Kafka.

8. HBase

Key-value xpanunuma u HDFS.
Apxurekrypa HBase, TepmuHsL.
Pacnipenenenne 1aHHBIX 110 MAIIMHAM.
CxeMa 3anKcH JaHHBIX.

VYnanenue.

Komnaktudukarms.

Urenue.

Pone mactep-cepsepa.

OOecnieueHne 0TKa30yCTONUYUBOCTH.
Otnnuus ot pensunoHabIx CYB/I.
Omnepauuu put, get, scan.

Crpykrypa 3anucu B HBase.
[Tpumenenue A XpaHeHUs! Web-CTpaHHIL.
ITpumenenue amst XxpaHeHus rpagos.

9. Cassandra
[Ipennoceuiku co3nanusl.
[TapTunHOHUpPOBaHUE KITFOUYEH.

10.PermniinpoBanue
OOecneueHne 0TKa30yCTONYHUBOCTH.

[Tpumep 3K3aMEHHAIIIOHHOTO OnieTa:

1. Kakune u3 npeoOpazoBanuii Hive mo3BOJISIFOT H3MEHSITH KOTMYECTBO cTPoK B Tabnuie? * UDF *
UDAF * UDTF * PTF (okoHHbie ¢-111n).

2. B tabnuie HBase B kauecTBe Kito4a TaOIHIIBI KCIIOIB3YETCS IOMEHHOEe UMsl. [l KakuX nenen
yI00HO XpaHHTh JJOMEH B 00paTHOM mopsiyke (market.yandex.ru —> ru.yandex.market)?

3. Ioaxome! k obecrieueHuto 0OHOBJICHNUs Kojia Spark Streaming ¢ coXxpaHEeHHUEM CEMaHTHKH
noctaBky. CeMaHTHKA U IUTFOCHI/MUHYCBI JJIS1 KaXKI0TO TTOJIX0AA. 3a4eM Hy KHBI 3TH IOJIXOAbI K
OOHOBJICHHIO KOJIa C COXpaHEHUEM CEMaHTHKH, eciii B Spark Streaming ects checkpoint?

4. Ectb crannaptHeiii wordcount: mapper pa3ouBaeT Ha ciioBa, reducer cymmupyet. Kakumu



cnocobamu B Hadoop MOHO ero ycKopuTh?

Kpurepun onennBanus
"oTiuyHO"
10 - BcecTOpOHHHUE, CHCTEMaTU3UPOBAaHHbIE, NIyOOKHE 3HAHUS y4eOHOM MpOrpaMMbl AUCHUILUIMHBI U
yYMEHHE YBEpEHHO NPHUMEHSATh MX Ha IMPAKTUKE NPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOAHOE H
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHHI;
9 - cucremMaTH3MpOBaHHbIE, NTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl IUCIUIUINHBI M YMEHHE YBEPEHHO
MPUMEHSATh WX HA MPAKTHKE NPU PEHICHWH KOHKPETHBIX 3a]ay, MNpaBHJIbHOE 000CHOBAHUE MPHUHSATHIX
peLIEHN;
8 - mryOokue 3HaHMS y4eOHOW MPOTrpaMMBbl JUCLUIUIMHBI M1 YMEHHUE IPUMEHATh UX HA MPAKTHKE MPH
pEeIIeHUH KOHKPETHBIX 3a]1a4, MPaBHJIbHOE 000CHOBAaHHUE MIPUHATHIX PEIICHUMH;
"xopormio"
7 - TBepHO 3HAET Marepuaj, FPAMOTHO U IO CYIIECTBY M3JIaraeT ero, yMeeT IPUMEHATh MOJyYeHHbIE
3HaHUS Ha [IPAKTUKE, HO JIOIYCKAeT B OTBETE WJIM B PELLICHUM 33]a4 HEKOTOPbIE HETOUHOCTH;
6 - 3HaeT Marepual, IPaMOTHO MU3JIaraeT ero, yMeeT IPUMEHATh II0Iy4YCHHbIE 3HaHUS Ha [IPaKTUKE, HO
JIOITyCKAeT B OTBETE WJIM B PELICHUH 337a4 HEKOTOPbIE HETOYHOCTH;
5 - 3HaeT OCHOBHOM MaTepuall, TPaMOTHO H3J1araeT e€ro, yMeeT MPUMEHITh MOJIy4YCHHbIC 3HAHUS Ha
[IPAKTUKE, HO IOIYCKAeT B OTBETE WJIU B PEILIEHUU 33]1ad HETOYHOCTH;
"yIOBIETBOPUTEIHHO"
4 - ¢parMeHTapHBIH, pa3po3HEHHBIN XapakTep 3HAHWW, HEJOCTATOYHO MPaBWIbHbBIE (OPMYITHPOBKH
0a30BbIX TMOHSATHH, HAPYLICHHS JIOTUYECKOM MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIafIeeT OCHOBHBIMHU paszieslaMi y4eOHON HporpaMMmbl, HEOOXOIUMbBIMU
JUI IajJbHEHWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO 00paslly B CTaHIapTHON
CUTYyalluy;
3 - xapakTep 3HaHMH JOCTaTOYEH Ul JalbHEHIIero oOydeHus W MOXET NMPUMEHSThH IOJydYCHHBIC
3HaHUS 110 00pa3ily B CTAHAAPTHOMN CUTYaIUH;
"HEYIOBJIETBOPUTEIILHO"
2 - He 3HaeT OoJbINEil YaCTH OCHOBHOTO COZAEPKaHHS yu4eOHOW MPOrpaMMbl AUCIHUILIMHBIL, JOMYCKaeT
rpyosie ommOKH B (HOPMYJIMPOBKAX OCHOBHBIX MOHSATHH IUCHMIUIMHBI U HE YMEET MPaBHIIBHO
UCIIO0JIb30BaTh [10JIyUYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX MPAKTUUECKUX 3a/au.
1 - He 3HaeT (HOPMYTUPOBOK OCHOBHBIX MHOHSATHH IUCHUIUIMHBI M HE YMEET HCIIOJIb30BaTh
MOJTyYCHHbIE 3HAHUS IPU PELICHUU TUIIOBBIX MIPAKTHYECKUX 3a]1ay.

5. MeTonuueckne MaTepuaIbl, ONpPeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[lpu mpoBeneHnu 5k3ameHa oOyuaromieMycst TpepocTaBisercss 60 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromierocs o OuieTy Ha 3K3aMeHE He JOJDKEH MPEBBIIAThH IByX aCTPOHOMHUYECKUX YacOB.

Bo BpCEMs MPOBCACHUSA 3K3aMCHaA oGymnomneca MOTYT MOJIb30BATbCA nporpaMMoﬁ JUCLMIIIIMHBI U
CBOMMHM KOHCIICKTaMMU.

DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 4 BOMPOCOB, KAXK/IBIH M3 KOTOPHIX onleHuBaetcs B 0,5 Ganna.

2 Bompoca ABJISIIOTCS TEOPETUYECKUMHU, IpyTue 2 copepikar 3afadn. [ pemenus 3aaad He TpedyeTcs
HaNMCaHUs KOAa.

UtoroBasi omeHka mno Kypcy CKJIaAbIBae€TCsl M3 OLGHKM 3a BBINOJHEHHBIE B XOJE CEMecTpa
MPaKTHYECKHUE 3aaHUs U OLCHKH 32 OTBEThI HA TEOPETHUECKUE BOIIPOCH HAa YK3aMEHE.



