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: IIpuknaanas matemarnka u “H(QOpPMATHKA
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:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
1enb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IUIaH-TpaduK pealn3alud OPOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €r0 BHITTOTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

VYK-2.3 CriocobeH opraHu30BaTh ¥ KOOPAUHUPOBATH paboTy
YYaCTHUKOB TPOCKTa, oOOecreunBaTh padoTy KOMaHJIbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yJAbTaThl MPOEKTa (MK
OTHENBHBIX €ro J3TamoB) B (OpMEe OTYETOB, CTaTeH,
BBICTYIJICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBATh
MyTH pEIeHHs, Mpelaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6 Criocoben BbIOupath u (M) OIIK-6.3 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
pa3pabarbIBaTh MOAXOJbI K PEIICHUIO TUMIOBBIX |METOJBI MPH PEIICHUN HOBBIX 33724, MPUMCHSS 3HAHHS W3
Y HOBBIX 337124 B 00JIaCTH MHPOPMATUKH H pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

BBIYHCITUTEIbHON TCXHUKH, YIHTHIBAsI OIIK-6.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
0COOCHHOCTH U OTPaHHYCHHS Pa3INYHBIX METOJAMH PEIICHHUS, IOHMMAET U YUYUTHIBACT Ha IIPAKTHKE

MCTOZIOB PCTICHHA TPaHULIBI IPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUH




OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUS IJI PEIICHUS HECTaHMapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXIVCIUILTAHAPHOM KOHTEKCTE

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAYJII0)

B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

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

YMETh!
- IIOJIB30BATHCS pacHpeaeseHHOH (aiioBoil cucTeMo;
- 3amyckarh 3a1auu Ha Hadoop knacrepe;
- IMcarth 3a1a4u i 3amycka Ha Hadoop kiacrepe ¢ momonipio HaTuBHOTO Java-unrepderica;
- mMcaTh 3ajadd Juid 3amycka Ha Hadoop xmactepe ¢ momomipio J1000T0  JPYroro  si3blka
porpaMMHupoBaHus (¢ moMouIsio nHCTpyMeHTapus Hadoop streaming);
- TIOJb30BAaThCSl BBICOKOYPOBHEBBIMH S3bIKAMH TporpamMmupoBanHust g BigData s o6pabGorku
00Jb1IOT0 00BEMa JaHHBIX Ha BHIYUCIUTEIBHOM KIIACTEPE;
- pelIath 3a/la4 CTaTUCTUKH, 3aa4M MOUCKA U MHJCKCALUH, 3371a4i MalIMHHOro o0y4yenus Ha Hadoop
KJlacrepe.

BJIaJICTh:
- HaBBIKAMH pabOTHl ¢ OONBIIMMH OO0BEMAaMH JaHHBIX U KPYTO30pOM B BBIOOpE apXHUTEKTYPHOTO
peleHus IOCTaBICHHON 3a1a4H.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

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

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

Cloudera Impala, Presto, Hive.

Texnomorun o0oOpabOTKM  JaHHBIX B
5 pacmpeeieHHON OIlepaTuBHON TMaMSTH. 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 gacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.




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

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Pacnpenenénnnie daiinossie cucremsl (GFS, HDFS)

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

2. I[Napagurma MapReduce

[Napagurma MapReduce. OcnoBHas uzpes, gopmanbHoe onucanue. O630p peanmuzauni. Bunsl u
KJIacCU(HKALUS MHOTOIIPOLIECCOPHBIX BBEIUUCIUTENbHBIX cucTeM. Hadoop. Cxema ero pabotsl, ponun
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. TlartepHbl
npoektupoBanus MR (pairs, stripes, COCTaBHbBIE KIIIOUH).

3. Ympaenenue pecypcamu Hadoop-kmacrepa. YARN

Hadoop MRv1 vs. YARN. HoBoeenenust B nocneanux Bepcusix Hadoop. [InanupoBuimk 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! Tabnui B Hive, Tunsl gannbeix, 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 onepaTUBHON 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 paclpellelieHHbIXx 0a3 naHHbIX, key-value xpaHumwuiia.
OcHoBHbIe KOMITIOHEHTHI BigTable-moqo0HBIX cHCTEM W MX HAa3HAYCHHE, OTIIMYHE OT PEIIIHOHHBIX
BJ1. Urenwue, 3anuch u xpanenue JaHHbIX B HBase. Minor- n major-komnakrudukanus. HanéxHocTs
1 0oTKa3oycToiiunBocTh B HBase.
Cassandra. OcHOBHBIE O0cOOeHHOCTH. UTeHHME M 3amuch JaHHbIX. OTKa30ycTOHYMBOCTH. [IpuMepsr
npumenenust HBase u Cassandra.

Otnuune apxurextypsl HBase ot Cassandra.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)




s npakTUYECKUX 3aHATHIA:
Kommbrotepnsiii kinace. Kaxapiit KOMIbIOTEp TOMIKEH UMETh BbIxoJ B HHTepHeT U 110 mist
MOJKITIOYEHHS K yIaIEHHBIM CepBEpaM.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. lepconanbHbIi KoMmbroTep Ui BeeX [Tekct] : B 4-x kH. : Ku. 1. Xpanenue n o6paboTka
unpopmauuu / A. 5. Caenbes, b. A. Cazonos, C. D. Jlykesnos / o pen. A. 5. CaBenbeBa .— M. :
Bricmras mxoga, 1991 — 191 c.

I'puropeeB A. A., Ucaes E. A., Tapacos I1. A. Ilepenada, xpanenue u 006padoTka OOIBIINX 00HEMOB
Hay4HbIX faHHBIX. - UTHOPA-M, 2021

JomnonHutenbsHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://www.coursera.org/specializations/big-data-engineering - crienuanu3anus u3 5 Kypcos,
MOCBANIEHHAS TEMaTHKe 00pabOTKM OOJIBIIHX TAaHHBIX.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

s npakTUYEeCKUX 3aHATHIA:
Kommbrotepnsiii kinace. Kaxapiit KOMIbIOTEp TOIKEH UMETh BbIxoJ B HHTepHeT U 110 mist
MOJKITIOYEHHS K yIaJIEHHBIM CepBEpaM.
VYnanéHHbIN KJIacTep ¢ TAKUMH XapaKTEePUCTHUKAMMU:
XapakTepUCTUKU OTHON MaIlIHHbI

Kosn-Bo Mammn O06wEM oneparuBHoil nmamsiti  Kon-Bo simep CPU OO0béM anCKOBOM maMsaTi
OnepannoHHas cucTemMa
1 8 2 200
Linux Ubuntu 16.04
9 32 8 600

Linux Ubuntu 16.04

Ha xnacrepe nomkeH ObITh pa3BepHyTa nociennsas Bepcust Cloudera Manager, B KOTOpBIH Hy>KHO
BcTpouTh Takue ceppuckl: HDFS, YARN, Hive, Spark2 on YARN, HBase, Zookeeper, Kafka.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONbIION caMoCTOSITeIbHON paboThl cTyaeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXOAMMOE Bpemsi sl paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— npopaboTKy yueOHOro Marepuana (1o yueOHOM 1 HayqYHOU JIUTEpaType);

- IOATOTOBKY OTBETOB Ha BOMPOCHI, IPETHA3HAYEHHBIX JUIsl CAMOCTOSTEIBHOTO U3yUCHHUS;
- I0KA3aTeNbCTBO OTHENbHBIX YTBEPXKACHUM, CBOMCTB;

— MOJITOTOBKY K MPAaKTHYECKUM 3aHATHSAM,

[IpomesxyTouHBINl KOHTPOJIb 3HAHUM IPOBOAUTCA B BUAE NHMCbMEHHBIX ONPOCOB (MHHM-TECTOB) IO
TEOpUHU.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
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

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6.3 CrnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 001acTell HayKu (TEXHUKH)

OIIK-6.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUS JI PEIISHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXIVCIUILTAHAPHOM KOHTEKCTE

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare uzyueHus TUCHMILIMHBI « XpaHEeHUEe u 00paboTKa OOoJbIINX 00BEMOB JaHHBIX)» OOyUYAIOUIHHCS

JIOJKEH

3HAThb:

- THITBI XpaHWIHIL OONBIINX 00bEMOB JTaHHBIX;

- TTOJIXO/IBI K TIOTOKOBOH M MAKETHOH 00paboTKe JaHHBIX;

- TNPHUHIMIIB TPAHCIALUN BBICOKOYPOBHEBBIX S3BIKOB IporpamMMupoBanHus (SQL-momoOHBIX
(yHKLIMOHAJIBHBIX) B OCJIEI0BATEILHOCTD 3a1a4 Ha Hadoop kinactepe.

yMeThb:




- TIOJTL30BATKLCS pactpeieNieHHOH (aiioBoil cuCTeMON;
- 3amyckarsb 3a1a4u Ha Hadoop knacrepe;
- Mcarh 3aja4u Juid 3amycka Ha Hadoop kiacrepe ¢ momonipio HaTUBHOTO Java-uHTepderica;
- mHcarh 3amadd Juid 3amycka Ha Hadoop ximactepe ¢ momomipro JIF000TO  JPYroro  si3bIKa
MpOrpaMMHpPOBaHus (¢ TOMOIIBI0 HHCTpyMeHTapus Hadoop streaming);
- TIOJB30BAThCSl BHICOKOYPOBHEBBIMH SI3BIKAMHU TporpamMMupoBanus i BigData mns oOpaboTku
00nbII0T0 00BEMa TAHHBIX Ha BBIYUCINTEILHOM KJIacTepe;
- pemiarh 3a/1a4 CTaTUCTUKY, 3a]1a4H [TOVUCKA U MHJICKCALIUH, 331a9i MalluHHOTO 00y4enus Ha Hadoop
KJacrepe.

BJIA/IeTh:
- HaBBIKAMH pabOTHl C OOJBIIMMH OOBEMaMH JAaHHBIX W KPYTO30pOM B BBIOOPE apXUTEKTYPHOTO
peLIeHNUs IOCTABJICHHON 3a/1auu.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
KonTtponbsHbIe 3ananus:

1. Kaknue ceMaHTHUKH JOCTaBKH COO6H.[CHI/II\/’I BbI 3HaeTe? XOTs OBl AJId IBYX U3 HUX MPUBCAUTEC IIPUMCP
PpCaJIbHBIX CUCTEM.

2. Yro takoe Compaction B HBase? Kakue oHM OBIBaIOT ¥ YEM OTIAMYAIOTCS?

3. HazoBute ocHOBHOe omimuue apxutekrypbl HBase ot apxutekrypbl Cassandra. Kakue mumockl u
MUHYCHI uMeeT apxuTekrypa Cassandra nmo cpaBHenueto ¢ HBase?

4. Yro rtakoe Big Data (Oompinmme naHHBIE) W KaKMe OCHOBHBIC XapaKTEPUCTHKH OSTOTrO THIIA
uHpopmanun?

5. Kakue TexXHONOTMHM HCHOJIB3YIOTCS sl XpaHeHus OonbIinx o0beMOB aaHHBIX? Pacckaxurte o
PETSIMOHHBIX U HEPEISIMOHHBIX 0a3ax JTaHHBIX.

6. Kakme wmeromsl 0o0paboOTKM OONBLIIMX JaHHBIX CyIEcTBYIOT? OOBSCHUTE pa3inuyus MEXIy
batch-06paboTKO# ¥ CTPUMHUHTOM JIAHHBIX.

7. Urto Takoe pacrpeselieHHbIe BEIUUCICHUS U KaK OHU MPUMEHSIOTCS B 00paboTke 00NbIIMX 00beMOB
uHpopmaunn?

8. Kakme anropuTMbl HUCIONB3YIOTCS s aHaimu3a OonblinX AaHHBIX? OOBSICHUTE, YTO TaKoe
ManMHHOe 00ydYeHHe U ero poiib B 00pabotke Big Data.

9. Kakuwe mnpoOieMbl MOTYT BO3HHKHYTh Ipu pabore ¢ OonpmmMu JaHHbIMH? Kakue metoms
CYILECTBYIOT JJIsl 0OecTiedeHus 0€30MacHOCTH M KOH(PHICHINAIEHOCTH JAHHBIX?

10. Kakme npemMymiecTBa M HEIOCTAaTKU CBSA3aHBbl C KCIOJB30BaHWEM OOJIAYHBIX CEPBHCOB IS
XpaHeHHs U 00paboTKH O0IBIIMX 00BEMOB HHPOPMALIUU?

MeToauyeckue PECKOMCHAAUM:

1. Beibop momxoasmield TEXHOJIOTWU XpaHEHUs MaHHBIX: OmpenesnnTe, KaKHue TEXHOJOTMU XpPaHECHUS
JaHHBIX (0a3bl JaHHBIX, OOJNAaYHbIC XPAHWIIHUINA U T. J.) HAWIYYIIUM 00pa3oM MOIXOIAT Ui BalluX
KOHKPETHBIX TIOTPEOHOCTEHA.

2. CtpykTypupoBaHue JTaHHBIX: Pa3paboraliTe 4eTKyl0 CTPYKTypy AAHHBIX, onpenenute (Gopmarsl u
THUIIBI JAHHBIX, YTOOBI 00ECTIEYHTh YI00CTBO U 3PPEKTUBHOCTH JOCTYyMa K HHPOPMAIINH.

3. PesepBHOe KommpoBaHHE HaHHBIX: PerymspHo co3naBaiiTe pe3epBHBIC KOIUHM IAaHHBIX, YTOOBI
MPE0TBPATUTH TIOTEPIO HHPOPMAIIMHU B CIy4ae cO0EB CHCTEMBI WM APYTUX MpoOIieM.

4. OGecrieueHne 0€30MaCHOCTH JaHHBIX: [IpuMeHsiTe Mepbl 3alIMTHl JaHHBIX, TaKHe Kak
mmppoBaHue, ayTeHTH(GUKAIMS U KOHTPOIIb IOCTYIIA, YTOOBI MPEIOTBPATUTh HECAHKIIMOHUPOBAHHBIH
JOCTYT K WHPOPMAIIUH.

5. Macmrabupyemocts: [Ipu MpoeKTHPOBaHUM CHCTEMBI XpaHEHHS U 00paOOTKY JaHHBIX yYUTHIBAUTE
BO3MOXXHOCTh MacIITa0MPOBaHUsl, YTOOBI 00ecreunTh dIPPEKTUBHYIO paboOTy C pacTyIIMMU OObeMaMHU
uHpOopMaLnu.

6. OnTuMu3anus 3anpocoB U 00paboTKM JaHHBIX: Vcrosib3yiiTe ONTHUMU3UPOBAHHBIE AITOPUTMBI U
HHCTPYMEHTHl i 3 PEeKTUBHOH 0OpabOTKM 3alpoCOB K JaHHBIM M aHaiu3a OONbIIMX O0BEMOB
nHpOpMaIINH.

7. MOHMTOPMHT M YyIpaBlIeHHE IaHHBIMH: BHeapuTe cHCTEeMy MOHMTOPHMHIA JaHHBIX, KOTOpas
TIO3BOJIUT OTCJIC)KHUBATH COCTOSHUE CHCTEMBI XPaHEHHSI, IPOU3BOJUTEIEHOCTD H JOCTYITHOCTD JIaHHBIX.



8. CoOmofeHrie mpaBWJl M HOPMAaTHBOB: YOenWTech, YTO Balla CHUCTEMa XpaHEHUS W 00pabOTKH
JIAHHBIX COOTBETCTBYET TPEeOOBaHUSM 3aKOHOAATENLCTBA O 3amute jJaHHbIX (Hampumep, GDPR) u
JPYTHM PETYISATUBHBIM CTaHIIAPTAM.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

1. HDFS, Hadoop

YerpoiictBo HDFS, ocHoBHBIE Haen.

Cxema urenus u3 HDFS.

Cxema 3anucu B HDFS.

Henocrarku HDFS.

Xpanenue (aiiaoB: OJOKH U CILTUTHIL.

KonconpHbIi 1 mporpammubiit uaTepdericest HDFS.

2. BigData, MapReduce

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

MPI vs. MapReduce

Peanuzanum MapReduce

Hadoop, BO3MOXXHOCTH [Is1 IPOTpaMMHUPOBAHHS.
[Mpumep na Hadoop Java API, 3anyck 3agaHus.
Mapper u reducer.

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

3. Hadoop

Combiner.

Comparator.

Partitioner.

Turbl faHHBIX U popMaThl (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.
[MocnenoBarensroctu Hadoop 3amay.
Tomonornveckast copTupoBKa rpacga.
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 Ha YARN.

MapReduce uber job.

[TnaHupOBIIMKH, YIPaBICHUE PECYPCaMH.
YARN High Availablity.

Ocob6ennoctu Hadoop Bepcwii 3.x.

5. Hive

[Ipumeps! 3a71a4y u npumeHuMoCTh SQL s peteHus.
Bosmoxknoctu Hive.

Apxurektypa Hive, TepMuHBI, TpUMEPHI 3aIIPOCOB.
Hive: Tunbl 1anHbIX, GopMaThl XpaHeHUs TaOIuII.
Co3nanue Tabmam.

Partitioning.

Bucketing.

SI3BIK 3aPOCOB: UMIOPT U IKCIIOPT AAHHBIX.

User defined functions.

Streaming B Hive.

6. Spark

ApacheSpark: ocHOBHBIE HEH.

[IpencrapneHue BEIYMCIICHUI B BUjE rpada.
CtpykTypa naHHbIX Ha worker’ax.

RDD ans HDFS, unrepdeiic.

ITpumep 3amaun Ha Spark, 3KOcHCTEMA IPOEKTA.
CxeMa BBITIOTHEHHS 33]1a4i Ha Spark, TepMUHBIL.
Spark na YARN.

Paspabotka npunoxenuit 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.

Komnakrudukarms.

Urenue.

Pone macTep-cepsepa.

OOecnieueHne 0TKa30yCTONYNUBOCTH.
Otnnuns ot pensunoHabIx CYB/I.
Omnepauuu put, get, scan.

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

9. Cassandra



[Ipennoceuiku co3naHusl.
[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 (-1110).

2. B tabnume HBase B kauecTBe Kito4a TaOIHIIBI KCIIOIB3YETCS IoOMEHHOEe UMsl. [l KakuX nenen
yI00HO XpaHHUTh JJOMEH B 0OpaTHOM mopsiike (market.yandex.ru —> ru.yandex.market)?

3. Ioaxome! k obecrieueHuto 0OHOBJIEHNUs Kojia Spark Streaming ¢ coXpaHEeHUEM CEMaHTHKH
noctaBky. CeMaHTHKA U IUTFOCH/MUHYCBI JJIS1 KaXK10TO TTOIX0AAa. 3a4eM Hy KHBI 3TH TTOJIXOAbI K
OOHOBJICHHIO KOJIa C COXpaHEHUEM CEMaHTHKH, eciii B Spark Streaming ectsb checkpoint?

4. Ectb crannaptHeiii wordcount: mapper pa3ouBaeT Ha ciioBa, reducer cymmupyet. Kakumu
cniocobamu B Hadoop MOHO ero ycKopuTh?

Kpurepun onennBanus
"oTiuyHO"

10 - BcecTOpOHHHE, CHCTEMaTU3UPOBAaHHbIE, NIyOOKHE 3HAHUS y4eOHOM MpOrpaMMbl AUCHUUILUIMHBI U
yYMEHHE YBEpEHHO NPHUMEHSATh MX Ha IMPAKTUKE NPH PEIICHUH KOHKPETHBIX 3ajad, CBOOOAHOE H
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHHIA;

9 - cucremMaTH3MpOBaHHbIE, INTyOOKHE 3HAHUS Y4€OHOM MPOrpaMMbl IUCIUIUINHBI M YMEHHE YBEPEHHO
MPUMEHSATh WX HA MPAKTHKE NPU PEHICHWH KOHKPETHBIX 3a]ay, MNpaBHWJIbHOE 000CHOBAaHUE MPHUHSATHIX
peLIEHN;

8 - mryOokue 3HaHMS y4eOHOW MPOTrpaMMBbl JUCLUIUIMHBI M YMEHHUE IPUMEHATh UX HA MPAKTHKE NPH
peIIeHUH KOHKPETHBIX 3a]1a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHATHIX PEIICHUH;

"xoporio"

7 - TBEpIO 3HAET MaTepHall, TPAMOTHO M IO CYLIECTBY M3JIaraeT ero, yMeeT PUMEHSATh MOIyUCHHBIE
3HaHUS Ha [IPAKTUKE, HO JIOIYCKAeT B OTBETE WJIM B PELLICHUU 33]a4 HEKOTOPbIE HETOUHOCTH;

6 - 3HaeT Marepual, IPaMOTHO MU3JIaraeT ero, yMeeT IPUMEHATh II0IyYCHHbIE 3HaHUS Ha [IPaKTUKE, HO
JOITYCKaeT B OTBETE WIIM B PEIICHHUH 33]1a4 HEKOTOPBIE HETOYHOCTH;

5 - 3HAaeT OCHOBHOM Marepuall, FpaMOTHO M3JIaraeT €ro, yMeeT MPUMEHATh MOJIyYEHHbIE 3HAHUS Ha
[IPAKTUKE, HO IOIYCKAeT B OTBETE WJIU B PEILIEHUU 33/lad HETOYHOCTH;

"yIOBIETBOPUTEIHHO"

4 - ¢parMeHTapHBI, pa3po3HEHHBIN XapakTep 3HAHWW, HEJOCTATOYHO MPaBWIbHBIE (OPMYITHPOBKH
0a30BbIX MOHSATHH, HAPYLICHHS JIOTUYECKOH MOCIEA0BAaTEIbHOCTH B H3JIOKEHUH MPOrPaMMHOIO
Marepualia, HO TPy 3TOM OH BIafIeeT OCHOBHBIMHU paszieiaMy y4eOHON HporpaMMmbl, HEOOXOIUMbBIMU
JUI IaJbHEWHIero oOy4eHUs U MOXKET NMPUMEHATH MOJIyYeHHbIE 3HaHMS MO0 00paslly B CTaHIapTHON
CUTYyalluy;

3 - xapakTep 3HaHMH JOCTaTOYEH Ul JalbHEHIIero oOydeHUs U MOXET NMPUMEHSThH MOJydYCHHBIC
3HaHUS 110 00pa3ily B CTAHAAPTHOM CUTYaLUH;

"HEYIOBIETBOPUTEIILHO"

2 - He 3HaeT OobIeil YaCTH OCHOBHOTO COAEPKAaHMS yueOHOW MPOrpaMMbl AUCIHUILIMHEIL, JOMYyCKaeT
rpyosie ommOKH B (HOPMYJIMPOBKAX OCHOBHBIX MOHSATHH IUCHMIUIMHBI U HE YMEET MPaBHIIBHO
UCIIO0JIb30BaTh [10JIyUYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX MPAKTUUECKUX 3a/au.

1 - He 3HaeT (POPMYTUPOBOK OCHOBHBIX MHOHSATHH IMCHUIUIMHBI M HE YMEET HCIIOJIb30BaTh
MOJTyYCHHbIE 3HAHUS IPHU PELICHUU TUIIOBBIX MIPAKTHYECKUX 3a]1ay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromieMmycst TpepocTaBisiercss 60 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromerocs o OuieTy Ha 3K3aMeHE He JOJDKEH MPEBBIIAThH AByX aCTPOHOMHUYECKUX YacOB.

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



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

2 Bompoca ABJISIOTCS TEOPETUUECKUMHU, IpyTue 2 copepikar 3afaqn. [ pemenus 3aaad He Tpedyercs
HaNMCaHUs KOAa.

UtoroBasi omeHka mno KypCy CKJIaAbIBae€TCsl M3 OLIGHKH 3a BBIIOJHEHHBIE B XOJE CEMecTpa
MPaKTHYECKHUE 3aaHUs U OLICHKH 33 OTBEThI HA TEOPETHUECKUE BOTIPOCH HAa YK3aMEHE.



