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1. OFBEM JUCIUIIVINHBI

Bcero: 4 3adetHbIX equHull Tpya0eMKOCcTH (144 akajgeMudecKkux yaca)

Ounas ¢popma o0yueHust

Bun yaeOHO# paboThI Ha scio Cewmecrp

JTACIUIIIUHY 11

AyauTopHbIe 3aHATHS (KOHTaAKTHas padoTa ¢

npenojgaBartejieM), BCero 4acoB 64 64

B TOM 4HCJI€:

Jlexnun 32 32

JlaboparopHbie pabOTHI 32 32

CamocrosiTesibHasi padoTa, BCero 4acoB 80 80

B TOM 4HCJI€:

[TonroroBka K 3auery 18 18

Jpyrue BUIbl CaMOCTOSTENBHON pabOTHI (MMOATOTOBKA K 62 62

71a00PATOPHBIM 3aHATUSIM U pyOEKHOMY KOHTPOJIIO)

Bu npoMe:KyTO4HOI aTTecTaluu 3a4yer 3a4er

OO0mas Tpy10eMKOCTh THCIUIIIHHBI H TPYI0€MKOCThH I10 144 144

ceMecTpamMm, 4acoB




2. MECTO JUCHHUIIJINHBI
B CTPYKTYPE OBPA3OBATEJBHOM MPOTPAMMBI

Hucrummaa  «MeToabl M HMHCTPYMEHTBI aHajiu3a OOJBINMX — JaHHBIX)»
OTHOCUTCS K BapHaTHBHOW YacTH, (HOPMHUPYEeMOH yYacTHHKaMHU OOpa30BaTeIbHBIX
OTHOIICHUH, TUCIUILINH 0 BBIOOPY oOy4aroriero bioka 1.

JIJIst OCBOCHUST AUCITUIUIMHBI HEOOXOIUMBI KOMIIETECHITUH, COPMHUPOBAHHBIC B
pe3yibTaTe U3YUICHUS JACHUILINH: «udopmarukay, «OCHOBBI
IPOTPAMMHUPOBAHUS, «Texuomornu U METOIBI IPOTPAMMHUPOBAHHS,
«be3onacHoCTh cucTeM 0a3 JaHHBIX.

JlucrumiviHa  SIBJSIETCS. OJHOW W3 3aBEPIIAIONINX TUCHUTUINH. 3HAHHUS W
MPAKTUYECKUE HABBIKH, TIOJYUYCHHBIC TIPH U3YYCHUH JAHHOTO Kypca, UCIIOIB3YIOTCS
IIPY TIOJITOTOBKE M 3AIIUTE BHITYCKHON KBATH(PUKAIIMOHHON pabOTHI.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUA

Lenvro MUCHUTUIMHBL SIBIIsiETCA OOy4YEHHE CTYJACHTOB OCHOBAM TEXHOJIOTHM
aHanu3a OO0JBIINX JAHHBIX.

3aoauu oucyuniunwl:

— TMOJy4EHUE TMPEJCTABICHUS O COBPEMEHHBIX MOAXO0JaX K BBINOJHEHHUIO
aHanu3a OOJBIINX JTAHHBIX;

— YMEHHE BBINIOJHATH OILEHKY MPUMEHUMOCTH TEXHOJIOTUH paboThl C
OOJIBIIMMU TAHHBIMU JJISI IOCTPOEHHUS CUCTEM aHaJn3a;

— UCIOJIb30BaHUE HHCTPYMEHTOB Pa0OThI ¢ OOJIBIIMMU JaHHBIMU;

Komnerenmun, hopMupyemMblie B pe3ynbTaTe OCBOCHHUS AU CIUILTAHBL:

—-crnocobeH  oOpabaTbiBaTh W QHAIM3UPOBATh  HAYYHO-TEXHUYECKYIO
uHpopManuu 1 pe3yabTarhl uccnenoanuii (I1K-1);

—crnoco0eH pa3pabaTbiBaTh M aHAJIM3UPOBATh MPOEKTHBIE PEIICHUs IIO0
o0ecreyeHHno 0e30MacHOCTH aBTOMAaTU3UPOBaHHbIX cucteM (ITK-5);

—crnocobeH  oreHuBaTh A(M@PEKTUBHOCTh CHUCTEM 3alIUThl  MH(POPMAIINH,
(YHKIIMOHUPYIOLIUX B OTKPBITHIX HHMOpMaIMoHHbIX cuctemax (I1K-8).

B pe3ynbraTe u3yueHust AUCUUIUIMHBI O0yUYaOLIUICS TOJKEH:

3Hamb:

— OCHOBBI APXUTEKTYP CHCTEM XpaHeHHs 0obIuX maHHbIX (ams [TK-1);

— A3bIKU U (PPEHUMBOPKH HCIOJIb3yeMbIe ISl paboThl ¢ OOJIBIIMMU JaHHBIMU
(mst [TIK-5);

— 0COOEHHOCTH MOCTPOCHUS CUCTEM aHaM3a 00JbIUX AaHHbIX (i [1K-8).

ymemsn.

— mo0MpaTh HMHCTPYMEHTHI JUIS pEIICHUS KOHKPETHBIX 3a7ad aHalu3a
Oonpimx ganubix (st [TK-5, TTIK-8);

— pa3BepThIBATh CHUCTEMBI aHajdM3a OOJIBIIUX JJAaHHBIX, 3arpyXaTh B HHUX
JIAHHBIC U BBIMTOJIHATH aHATUTHYEeCKHEe BbIOOpKH (st [TK-5).

énademo:

— METO/IaMU ¥l HHCTPYMEHTaMH aHayn3a 00ipmux ganHbix (st [1K-5).



4. COAEPKAHUE JNCIUIIINHBI

4.1. YueOHO-TemaTHuecKuil mjiad. Ouynas popma o0y4yeHust
KonmgectBo yacoB
KOHTaKTHOH paboThI ¢
Howmep HanmenoBanue paszena,
npernoJiaBarTeaeM
pasjena, TeMbl TEMBI
JlaGoparopHbie
Jlexnu
paboThl
1 Monenu JaHHBIX 2 -
- 2 Beenenue B Ooblie TaHHBIE 2 -
£ 3 Texunonorust MapReduce u Apache Hadoop 4 8
e, 4 Beenenue B cucrembr NOSQL 2 -
A 5 XpaHWIUIIA KIF0Y-3HAYCHUE 4 4
Pybescnvtit konmponw 1. Tecmuposanue 2 -
6 CTon0110BBIC XPAHUIIMIIA TAHHBIX 2 4
7 Cuctemsl Apache Hive u Apache Impala 4 8
c; 8 VYcroitunBeie pacnpenenéHHbie 0a3bl JaHHBIX 4 4
2 (RDD) B Apache Spark
& [loTokoBas 06paGOTKA ¥ AaHANN3 JAHHBIX B 4 4
9
Apache Kafka
Pyoescuntit konmpons 2. Tecmuposanue 2 -
Hmoczo: 32 32

4.2. Conep:kaHue JIeKIIMOHHbIX 3aHATHH

Tema 1. Mooenu oannvix

[Tonsitue JTAHHBIX. Tuns JTaHHBIX: CTPYKTYPHUPOBaHHEIE, HE
CTPYKTYPUpPOBaHHbIC, TOJy  CTpYKTypupoBaHHble. CHCTeMBl  yINpaBleHUS
pesAIMoOHHbBIMU 0a3amu qaHHbIX: cBoricTBa ACID.

Tema 2. Beeoenue ¢ 6onvuiue OanHnule

[Tonstue «bonpmme panHble». TexHOMOrMYECKUEe BbI30BBI  «bombmmnx
JAHHBIX». XapaKTepUCTUKU O0NbIIUX JaHHBIX. McTrounnku. BBegenue B TexHoioruu
yIpaBJICHHUS OOBIIMMH TaHHBIMHU.

Tema 3. Texnonozun MapReduce u Apache Hadoop

O030p BO3MOXXHOCTEM W HA3HAYEHHUs CEpPBUCAa aHaau3a OOJIBIIMX JAAHHBIX
Hadoop. Pacnpenenennas ¢aiinoass cuctema HDFS. VYcroitunBocTh K cOOSIM U
peruukanus. [Tpuniune! TexHonoruu MapReduce. O6paboTka TaHHBIX € MTOMOIIBEO
MapReduce. Texnuueckue ocobenHoctn (yHkimoHnupoBanuss MapReduce B
Hadoop.

Tema 4. Beeoenue 6 cucmemsr NOSQL

0O630p Texnomoruii NoSQL (NewSQL). NoSQL u Teopema CAP. Bumw
NoSQL ©6a3 maHHBIX: XpaHWIMINA KIHOY-3HaY€HWE, CTOJIOIOBBIE XPaHWIHIIA,
XpaHWIUIA CEMEHCTBO KOJOHOK, TpadoBbie 0a3bl JaHHBIX, JTOKYMEHTHBIC Oa3bl
JTAHHBIX.

Tema 5. Xpanunuwa kiwou-3navenue

Haznauenwue. ApxuTekTypa  XpaHWIWIIA  KJIIOY-3HAYCHUE Redis.
Hcnonws3oBanue Redis.

Tema 6. Cmonouoevie Xxpanuiuuia OAHHBIX




Haznauenme. Apxurektypa cronbuoBoro xpanwiuiia ClickHouse. Paborta ¢
JTaHHBIMHU.

Tema 7. Cucmemur Apache Hive u Apache Impala

Hasnauenue Apache Hive u Apache Impala. Apxurekrypa cuctemsr Apache
Hive. fI3bik 3ampocoB. ApxutekTypa cucreMbl Apache Impala.

Tema 8. Ycmoiiuuevie pacnpedenéunvie 6asvt oannvix (RDD) ¢ Apache
Spark

Beenenne B Apache Spark. Apxurektypa pacnpemeieHHOTO MPUIOKECHUS
Spark. OcuoBubie xonmemnuu Spark. RDD wu rpad mpeoOpazoBanuii. OCHOBHBIC
aTarbl 00padOTKU JaHHBIX. 3arpy3Ka JaHHBIX U3 BHEIIHETO XpaHwWiuma. M3meHenne
pa3MeNIeHHs JaHHBIX M KOJIMUYSCTBA IMapTUIMKA. BhrauciaeHus Haa AaHHBIMU B Spark.
Yupasnenue namsteio B Apache Spark. DataFrame API u Spark SQL.

Tema 9. Ilomoxosasn oopadomka u ananus oannvix ¢ Apache Kafka

OO6MeH COoOOIIEHUSIMU 10 THIY  «IIYOJIUKAIus/moanucka». CucTteMbl
opranm3arnuu ouepeneit. CooOmieHuss w makeTbl. Cxembl. TeMbl W pasensl.
[IpousBoautenun u mnorpedutenu. bpokepsl u KiaacTepbl. Heckoapko KiacTepos.
CueHnapuu UCIIOJIb30BaHUS.

4.3. JlaGopaTopHble padoThl

HanmenoBanue tem Hopmarus
Homep Hamvenoaine pasnena, 71ab0paTOPHBIX paboT BPEMCHH,
TEMBI TEMPE Jac.
3 Texuonorus MapReduce u Pa3BepThiBaHNE cHCTEMBI 4
Apache Hadoop pacnpezeneHHbIX Berurciaenuit Hadoop
Peanuzanus MapReduce 3agauu B 4
CHCTEME PaClpE/ICIICHHBIX BHIYUCICHUN
Hadoop
5 XpaHuiria Kio4y-3HaueHHe YcranoBka cepepa Redis u pabora ¢ 4
nanHeiMu B Redis
6 CTos0110BbIE XpaHUITUILA Ycranoska cepsepa ClickHouse u pabota 4
TAHHBIX ¢ nasubiMu B ClickHouse
7 Cuctemsr Apache Hive u YcranoBka Apache Hive u pabora ¢ 4
Apache Impala nanabiME B Apache Hive
Vcranoska Apache Impala u paGora ¢ 4
nannbivu B Apache Impala
8 YcroiiuuBbie Ycranoska Apache Spark u padota ¢ 4
pactpenenéHHbie 0a3bI RDD nanubiMu
nauaeix (RDD) B Apache
Spark
9 [TotokoBast 06paboTKa 1 Ycranoska Apache Kafka u padota ¢ 4
aHaJ M3 JaHHbIX B Apache nanubiMu B Apache Kafka
Kafka
Hmozo 32

5. METOANYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOLIINXCA
1O OCBOEHUMIO JUCHUMIIVINHBI
IIpn mpociymMBaHUM JIEKIMM PEKOMEHAYETCS B KOHCIIEKTE OTMEdYaTb BCE
BA)KHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSIET BHUMAaHUE IIPENOJABATElb, B YACTHOCTH



T€, KOTOPBIE HAMNPABICHBI HA KAYECTBEHHOE BBIIIOJHEHUE COOTBETCTBYIOILIECH
J1abopaTopHOit pabOTHI.

3a0roM Ka4yeCTBEHHOTO BBINOJHEHUS J1a0OpaTOpHBIX paboT  SIBISETCS
CaMOCTOSITENIbHASI MOArOTOBKA K HUM HAKaHyHE MYTEM IIOBTOPEHHS MATEpHUaJOB
nexumii.  [lpenonmaBareneM — 3amiiaHUpOBAHO HAa  JTAOOPATOPHBIX  3aHSATHUAX
KOJUICKTUBHOE B3aMMOJIEUCTBHE M pa300p KOHKPETHBIX CHUTyallMi, a Takxke
00CYXJIeHHE HESICHBIX MOMEHTOB M CUTYaIlui 10 JIEKIIMOHHOMY KYypCy.

JIns TEeKylero KOHTPOJS YCHEBAEMOCTH IPEMOJABATENIEM HCHOJIb3YETCS
OaJUIbHO-PEUTHUHIOBasE CHUCTEMa KOHTPOJS M OLICHKA aKaJeMHYE€CKONW aKTHMBHOCTH.
[TopTOMy HacTOSITEILHO PEKOMEHIYETCS TIIATEILHO MpopadaThiBaTh MaTepual
TUCITUTIIMHBL TIPU  CaMOCTOSITEIbHOM paboTe, ydJacTBOBaTh BO BceX (opmax
00CYXJIEHUS U B3aUMOJICUCTBUSI, KaK Ha JICKIMIX, TaK U HA Ja0OPATOPHBIX 3aHSITUSIX
B IEJNSAX JIY4IIEro OCBOCHUS MaTepualia M MOJYYCHHUS BBICOKOM OLEHKH IO
pe3ysibTaTaM OCBOCHUS JUCLUILIAHBL.

BrimonHeHne caMocTosTeIbHON padoThI MOIpa3yMeBaeT CaMOCTOSTENIHHOE U3YUEHHUE
paznenoB MTUCHUILIUHBL, TOJITOTOBKY K J1a00paTOPHBIM 3aHATHSM, K PyOSKHBIM KOHTPOJISIM,
ITOJITOTOBKY K 3a4eTy.

Pexomennyemas TpyJOEMKOCTh CaMOCTOSTEIBHON paboThl MpeJCcTaBicHA B
Tabnuile:

PexoMeHIyeMblil pesKMM CaMOCTOATEIbHOI Pa0doThl

Pexomennyemas
HaumenoBanue
BH/Ia CAMOCTOATEJILHOH padoThI TPYAOCMKOCTE,
aKaJI. Jac.

CamocTosiTesIbHOE H3Yy4YEeHHE TeM THCIUILIHHBI: 50
Mopenu 1aHHbBIX 2
BBenenue B Oonblnne JaHHBIE 2
Texunonorust MapReduce u Apache Hadoop 6
Beeaenue B cuctembr NOSQL 4
XpaHWIHIIA KII0Y-3HAYSHHE 7
Cton0110BBIC XpAHWIUIIA TAHHBIX 7
Cucremsr Apache Hive u Apache Impala 8
VYcroitunBble pacnpenenénnbie 6a3bl qanHbix (RDD) B Apache Spark 7
ITotokoBasi 00padoTka u aHanu3 nanHbix B Apache Kafka 7
IMoaroroBka Kk Ja6opaTopHbIM padoram (o 1 4. Ha KaXK0€ 3aHATHE) 8
IloaroroBka k py0e:KHbIM KOHTPOJIAM (110 2 Haca) 4
IloaroroBka K 3a4ery 18
Bcero: 80

6. ®OHJI OHEHOYHbIX CPEJCTB
JJA ATTECTAIIUU TO JUCHUTIJINHE
6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. bannabHO-peHTHHTOBas CcHUCTEMa KOHTPOJS M OLEHKH aKaJIeMHYeCKOU
akTUBHOCTHU cTyneHTOB B KI'Y (1151 ouHOM popMbl 00yueHust)

2. OT4eThl CTYACHTOB 10 JJAOOPaTOPHBIM pabOTaM.

3. baHk TecTOBBIX 3a7aHUN K pyOeKHbIM KOHTpostsiM Ne 1, No 2

4. TlepeueHb BOIIPOCOB K 3a4ETY.



6.2. Cucrema 0a/JIbHO-PEHTHHIOBOM OLICHKHU Pa00ThI CTY/ICHTOB 110 AUCLMILIMHE

Ne | HanmeHoBaHue CopepxaHue
1 | Pacupenencuue Pacnpenenenne 6amion
OayuToB 3a 11 cemecmp
CEMECTPHI IO
BHJaM y4eOHOM =g | o o
Brinonuenue u 3 el
paboTEeI, CPOKH . 2o 2 al E
. | BuxgyueOHoit [Mocemenue 3aluTa SE|EE| 2
crauu yueOHOMI . . o | 83| Z
paboTh paboThr: JIEKIAH nabopatopHoi Seldel S
> o > T
a0OTHI
(0os00siMCs 00 p CH Bl
ceedenus
CMyOenmos Ha
nepeom bannbHas
P 15 x 16= 165 45x 8 =32 11 11 30
yuebHOM OIICHKA:
3auHAMUU)
2 | Kpurepwuii nepecuera 6aioB B 60 1 meHee 0aIOB — HEYAOBIETBOPUTENBHO; HE 3a4TEHO;
TPAAULIMOHHYIO OLICHKY 10 61...73 — yIOBIETBOPUTEIHHO; 3aUTECHO;
uToram paboTHI B CEMECTpe U 74... 90 — xopo1o;
3ayeTa 91...100 — oTmMyHO
3 | Kpurepuu gomycka k Hnga  pomycka K NPOMEXKYTOUYHOW — aTTECTAllUM 110

HNPOMEKYTOYHOM aTTeCTaluH,
BO3MOKHOCTH IIOJIyYCHUS
aBTOMATHYECKOTO 3a4eTa I10
JHCIHUIUTAHE, BO3MOXKHOCTb
MoTy4eHus] OOHYCHBIX 0aJTOB

JTUCIUILTAHE 32 CeMeCTp OOydJaromuiicss JODKeH HaOpaTh o
UTOTaM TEKYIIETo W pyOeKHOTO KOHTPOJIsl He MeHee 51 Gaios.
B cnyuae ecnm oOydaromuiicst HaOpan mMeHee 51 Oamna, To K
aTTECTALIMOHHBIM HCIIBITAHUSAM OH HE JOIYCKAaeTCsl.

s momydeHust 3adera 0e3 NPOBEACHHUS NPOLERYpHI
MPOMEKYTOYHON —aTTecTallud o0ydJarmeMycsi HeoOX0JuMOo
HaOpaTh B X0/ie TEKYLIETO U pyOeKHBIX KOHTPOJIEH He MeHee 61
Oamra. B aTom cinydyae uTor OajUIbHOW OIEHKH, TOJTy4aeMoOi
o0yJammumcs, ONpeesIeTcss MO0  KOJMYeCTBY  0aJuioB,
HaOpaHHBIX VM B XOJ/Ie TEKYIIEeTo U pyOexkHOro KoHTposei. [Ipu
39TOM, Ha YCMOTpEHHE [pernojaBarens, OajbHas OLEHKa
00y4aromerocs MOXKET ObITh IOBBILIEHA 3a CUET IOJyYCHHS
JIOTIOJTHUTENILHBIX 0aJUIOB 32 aKaJIeMUYECKYIO0 aKTHBHOCTb.

OOy4aronmuiicsi, UMEIOMWA TPaBO HA TOIyYEeHHE OIEHKU
0e3 MpOBEACHHUS IPOLEAYpPHl NPOMEKYTOUHOW AaTTECTallWH,
MOXET MOBBICUTh €€ MyTeM CAa4M aTTeCTAIIOHHOTO WCTIBITAHHSI.
B cnyyae monmydeHuss oOydarommMcs Ha aTTeCTalMOHHOM
ucnbiTanny 0 0ayuIoB UTOT OaJIBbHON OLEHKHU IO JUCLUIUIMHE HE
CHIDKAETCSI.

3a  akaJieMHYecKyl0 aKTUBHOCTb B XOJIe OCBOSHHS
JUCLMIUIMHBI, Y9acTHe B y4eOHOH, Hay4yHO-HCCIIeI0BAaTEIbCKOM,
CIOPTHBHOM,  KyJbTYPHO-TBOPYECKOM W OOLIECTBEHHOM
JeITeIbHOCTH ~ 00ydJaronmeMycsi MOTYT  ObIThb  HAa4YHCIICHBI
JNONOJIHUTENbHBIE  Oayutbl.  MakcUManbHOE — KOJIMYECTBO
JONOJIHUTENFHBIX ~ 0ajuloB 32  aKaJAeMHYECKYyI0 aKTUBHOCTh
coctasiset 30.

OcHoBaHMEM ISl TONYYEHHS JIOTOJHHUTENBHBIX 0aJlioB
SIBJISTFOTCSL:

- BBINOJIHEHHE JIOTIONHUTENBHBIX 33/IaHHH TI0 JTUCIUILUINHE;
JIOTIOJTHUTEIILHBIE OaJThl HAYMCIISIFOTCS ITPENO/IaBaTeNeM;

- yyacTHe B TEYEHHE ceMecTpa B Yy4ueOHOH, HaydHO-
HCCIIEOBATENbCKON, CIOPTUBHOM, KYJIbTYPHO-TBOPYECKOW U 00-
mecTBeHHOM nearenpHoct KI'Y.




4 | ®opmsbl 1 BUIB y4eOHOH paboThI B ciyyae ecnmu K MPOMEXYTOYHOH aTTtecTanuu (3a4eTy)
JUTSL HEYCTIEBAOIIINX HaOpaHa cymMMa MeHee 51 OammoB, oOyJaromeMycss He00X0 MO
(BOCCTaHOBHMBIIMXCSI HA Kypce HaOpaTh HeJoCTaloliee KOMUYECTBO  0OalloB 32  CUeT
00y4eHus) CTyJeHTOB IS BBITIOJIHEHHS OTIOJIHUTENBHBIX 3aJaHui, 0 KOHIA MOCIIeAHeH
MOJTyYeHHS HeJOCTAIOIIIX (3aueTHOM) HEACIH CEMeCTpa.
0aJyIOB B KOHIIE ceMecTpa JIMKBUAIMST AKAJIEMIYECKHX 3aJI0JDKEHHOCTEH, BO3HMKIIHX

W3-32 pasHOCTH B YYeOHBIX IUIAHAX TMPU IEPEBOAEC WU
BOCCTaHOBJICHHH, TPOBOJIUTCS myTeM BBITIOJTHEHUS
JIOTIOJTHUTENTGHBIX 331aHuH, opMa 1 00EM KOTOPBIX ONPEACTISICTCS
TPETIo/IaBaTeNIeM.

6.3. Ilpoueaypa oueHUBaHUS Pe3ydbTATOB OCBOEHMS JUCHMILIHHbI
PyGexHbie KOHTPOJIM MPOBOJATCS B (hOPME MUCHbMEHHOTO TECTUPOBAHUS.
3auer — B ¢dopmMe YCTHOro oOTBeTa Ha 2 Bompoca. llepedeHr BOIpocoB

MPEIO/IaBaTeNIb BBIAACT 3apaHee. Bpems, OTBOAMMOE CTYyAEHTY Ha MNOATOTOBKY
BOIIPOCOB, cocTaBysieT | akagemudeckud yac. Kaxaplii Bompoc oreHuBaercs B 15
OaJIJIoB.

Ilepen mnpoBeaeHUEM KaxJIOro pyOEKHOrO KOHTPOJS MpenojiaBaTeib
npopadaThIBa€T CO CTYJEHTAMU OCHOBHOW Marepuall COOTBETCTBYIOLIUX pa3/eioB
JTUCHUUIUIMHBI B (pOpPME KPATKOM JICKIIUU-TUCKYCCHH.

Ha kaxmoe TecTupoBaHme Mpu PyOEIKHOM KOHTPOJIE CTYACHTY OTBOIUTCS 2
aKaJIEMUYECKUX 4Yaca. baibl CTyJEHTY BBICTABISIFOTCS B 3aBUCHUMOCTH OT YHCIA
MPaBWJIBHO BBIOPAHHBIX OTBETOB. BapwaHThI TECTOBBIX 3aaHUM JIs1 PYOEIKHBIX
KOHTpoOJIeH cocToAT u3 11 Bompocos, mo 1 6aymry Kaskblii.

Pesynbrarel TEKyIIEro KOHTPOJISI YCIIEBAEMOCTH W 3adeTra 3aHOCATCA
MPENoAaBaTeIEeM B 3a4ETHYKO BEIOMOCThb, KOTOpAs CHACTCA B OPraHU3AlMOHHBIN
OTJEJT MHCTUTYTA B JICHb CIa4YM 3a4€Ta, 4 TAKKE BBICTABJISIFOTCS B 3aUETHYHO KHUKKY
CTYJAEHTA.

6.4. [IpuMephl OLIEHOYHBIX CPEICTB IS pYOCSIKHBIX KOHTPOJICH | 3a4eTa

1-wti1 pybesicrvlit Konmpob

1. Yro 3nauur | B ab66peBuarype ACID?

a) Incomplete

0) Indefinite

B) Isolated

2. Kakue u3 yka3aHHBIX KOMIIOHEHTOB BXoasT B coctaB Y ARN?

a) Node Manager

0) Resource Manager

B) Journal Node

r) Resource Tracker

1) Scheduler

¢) Application Manager

3. 3ameHa 12 anepHoro cepsepa ¢ 64 1'6 mamsitu Ha 32 sigepHbIil cepBep ¢ 128
['6 mamsiTH ABISIETCS TPUMEPOM

a) BEPTUKAIBHOTO MacIITaOUPOBaHUS

0) rOpU30HTAJILHOT'O MacIITaOMPOBaHUS

B) HE BEPHO HU TO, HU JPYroe



2-011 pyOexscHblil KOHMPOJlb

1. Kak pacmudposrsiBaercss RDD?

a) Rigid Data Delivery

0) Reduced Data Distributer

B) Resilient Distributed Dataset

r) Redundant District Dataset

1) Regularized Derived Dataset

2. Kak pacmmdpossiBaercsa DStream?
a) Data Stream

0) Discretized Stream

B) Decomposed Stream

r) Distributed Stream

1) Deterministic Stream

3. Kakoii 3 yka3aHHBIX KOMIIOHEHTOB BXO/IAT B COCTaB Hive?
a) Data Node

0) Driver

B) Job Tracker

IIpumepHbIN NepeYeHb BOIPOCOB K 3a4eTy

1. Tunibl JAHHBIX: CTPYKTYPUPOBAHHBIC, HE CTPYKTYPUPOBAHHbBIC, IOy
CTPYKTYPHUPOBaHHBIE.

2. Xapaxrtepuctuku ACID 6a3 naHHBIX.

3. XapaKkTepuCcTUKU OOIBIIMX JAaHHBIX U UX HCTOYHHKHU.

4. Pacnipenenennasa (aitioBas cucrema HDFS. VYcroiunBocth K cO0sIM U
PETUTHKAITHS.

5. [Tpunnuner  TexHosoruu MapReduce. OOpaboTka JaHHBIX C TMOMOIIBIO
MapReduce.

6. Texuuueckue ocobeHHocTr pyHkironupoBanus MapReduce B Hadoop.

7. O630p Texnomoruit NoSQL (NewSQL). NoSQL u reopema CAP,

8. Bunpt NOSQL 06a3 paHHBIX: XpaHWIHWINA KIFOY-3HAUYCHHE, CTOJIOIIOBBIC
XpaHWIWINA, XpaHWIUIIA CEMEHCTBO KOJOHOK, TrpadoBbie 0a3bl JaHHBIX,
JIOKyMEHTHBIEC 0a3bl JaHHBIX.

9. ApxuTeKTypa XpaHHWJIHIIA KTou-3HaueHue Redis.

10. Apxurektypa ctonbmoBoro xpanwiumia ClickHouse.

11. Haznauenue Apache Hive u Apache Impala.

12. HazHaueHue u apxuTekTypa cucrembl Apache Hive.

13. SI3wik 3ampocos Apache Hive.

14. Haznauenue u apxutekTypa cuctembl Apache Impala.

15. ApxutekTypa  pacrpeaeicHHoro — mpuioxenus — Spark.  OcHoBHbIE
KoHuenmuu Spark.

16. RDD u rpad npeobdpa3oBanuii. OCHOBHBIC 3Tallbl 00PaOOTKH JaHHBIX.

17. OOMeH COOOIICHUSAMH 110 THUITY «ITyOJIUKAus/moanrucka». CHcTeMbl
OpraHu3alu OYEPEICH.

18. Haznauenue u apxutekTypa cuctembl Apache Kafka.
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6.5. @OH/1 OLIEHOYHBIX CPECTB
[Tonneiit  OaHk 3aJaHMil IS TEKYIIEro, pPYyOEKHBIX KOHTPOJICH W
MIPOMEXKYTOUYHOM AaTTECTAlUHU [0 JHUCLUIUIMHE, TII0KA3aTeld, KPUTEPUH, IIKAJIbI
OLICHUBAHUS KOMIIETEHLIUM, METOIMYECKUE MATEPUAIIBI, ONPEIEIISAIONINE TPOLIEAYPBI
OLICHMBAHUsI 00pPa30BaTENIbHBIX PE3YyJbTATOB, MPUBEACHBI B y4eOHO-METOAMYECKOM
KOMILIEKCE JUCHUTLIAHBIL.

7. OCHOBHAS U JONOJIHUTEJIBHAA YYEBHASA JIMTEPATYPA
7.1. OcHoBHAas y4eOHas1 JIUTEPATYpPA
1 Ecy, M. T. IlpuHuunsl OpraHM3alMH paclpeleleHHbIX 0a3 JIaHHBIX
[Dnextponnslii pecypc] / M. T. Ecy, I1. Bansaypuec; nep. ¢ anri. A. A. ClTHHKHHA. —
OnektpoH. tectoBble nadH. — M.: JIMK IIpecc, 2021. — 672 c. — Hoctyn u3 9bC
«KoHCYynBTaHT CTyIEHTa.

7.2. JlonoJiHUTEJIbHAS yU4eOHas JuTepaTrypa

1 Penmonn, 3. Cemb 0a3 TaHHBIX 32 ceMb Hezlellb. BBejieHHE B COBpEMEHHbIE
0a3pl gaHHBIX W uaeosornro NOSQL [DnexktponHsiii pecypc| / Opuk Penmonn,
Joxum. P. Yuncon; nep. ¢ anri. A. A. CIMHKUH. — DJIEKTPOH. TECTOBBIE JaH. — M.:
JAMK Tlpecc, 2013. — 384 ¢. — Joctyn u3 ObC «KOHCYABTaHT CTYACHTAY.

2 Tlcentuc, Duapro JIx. [lotokoBas oO6paboTka nanHbIX. KoHBelep peaabHOTo
BpeMeHu [DnextpoHHbld pecypc]| / Ouapro k. Ilcentuc; mep. ¢ anri. A. A.
CinuHkuH. — OnekTpoH. TectoBbie naH. — M.: JIMK IIpecc, 2018. - 218 c. — Joctyn
13 ObC «KoHCynbTaHT CTyIEHTaY.

3JIbm, Y. Hadoop B neiictBum [DnektponHbli pecypc] / Yak Jom. —
OnektpoH. tectoBble naH. — M.: JIMK Ilpecc, 2012. — 424 c. — Hoctyn u3 9bC
«KOHCYNIBTaHT CTyIeHTay.

4 Kapay, X. M3ydaem Spark: MOTHHUEHOCHBIN aHAIU3 MAHHBIX [DJIEKTPOHHBIN
pecypc] / X. Kapay, O. KouBuncku , II. Benmenn, M. 3axapus. — DJEKTpOH.
tectoBble JaH. — M.: JIMK Ilpecc, 2015. — 304 c. — Hoctyn u3z 3bC «Koncynbrant
CTYZICHTAa.

8. YYEBHO-METOINYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA
1. Jux J.M. JlaGopaTopHbIii MNpakTUKyM MO AUCHUIUIMHE «MeToabl u
WHCTPYMEHTBl ~ aHaiu3a OOJIbIUMX  JAaHHBIX» JUJII  CTYJIEHTOB  IPOTPamMMBI
cnenuanurera 10.05.03 «MudpopmarmonHas 0€30MaCHOCTh aBTOMATHU3UPOBAHHBIX

cuctem» [InektpoHHsiil pecypc] / A.U. Juk. — DnekTpoH. TekcToBbie AaH. — Kypras:
KTV, 2021. - 100 c.

9. AH®OPMAIIMOHHBIE TEXHOJIOI'NHA,
IMPOI'PAMMHOE OBECIIEYEHHE
N HHO®OPMAILIMOHHBIE CIIPABOYHBIE CUCTEMBbI
1. 5BC «JIlaaby.
2. OBC «KoHCyNnbTaHT CTYIACHTAY.
3. OBC «Znanium.comy.
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4. «"apaHT» - CIPaBOYHO-NPABOBAs CHCTEMA.

10. MATEPUAJIBHO-TEXHHNYECKOE OBECIIEYEHHUE
JUCHHAITINHBI
MarepuanbHO-TEXHUUYECKOE OOecleueHne II0 peaju3aluyd  JAUCITUTLINHBI
OCYIIECTBISIETCSI B coOTBeTCTBUM ¢ TpeboBanuss DOI'OC BO mno maHHOM
oOpa3zoBaTeILHON ITpOoTrpaMMe.

11. Inst cTyIeHTOB, 00y4AKOIIMXCH € UCIOJIb30BAHHEM IMCTAHIIHOHHBIX
00pa3oBaTeJbHBIX TEXHOJIOTUI

[Ipy  ucnonb30BaHUM  BJIEKTPOHHOTO  OOYYEHHMS] U JAUCTAHIMOHHBIX
oOpazoBatenbHbix TexHosorui (manee D0 u JIOT) 3aHATHA TOJHOCTHIO WIIH
YAaCTUYHO MPOBOATCA B pekume oHiaiiH. OObeM AUCHUIUIMHBI U PacHpe/IelICHHE
Harpy3ku 1o Bugam pabor coorBerctByeT 1. 4.1. Pacmpenenenue 0amioB
COOTBETCTBYET M. 6.2 1100 MOXKET OBITh U3MEHEHO B COOTBETCTBUU C PEUICHUEM
kadenpel, B ciaydae mnepexona Ha D0 um JIOT B mpouecce oOyuenus. Pemienue
Kadeapbl 00 HUCHOJIb3YeMbIX TEXHOJOTHUSIX M CHUCTEME OIEHHWBAHMS JOCTHKECHUH,
OoOy4JarommMxcss TMPUHUMAETCS C YYETOM MHEHHUS BEIYIIEero NpernojaBareis u
JIOBOJIUTCA JIO CBEACHUS O0YYarOIINXCS.
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[MTPMJIOKEHHE 1

AHHOTaIMs K paboydeit mporpaMme JUCIHUILUIMHBI
«MeTobl U HHCTPYMEHTBI aHAIHU3a 00JIbIINX TAHHBIX)

00pa30BaTENbHOM MPOrPaMMBbI BBICIIETO 00pa30BaHUs —
MIPOrPaMMBbI CTICIUATIUTETa
10.05.03 — UndopmanuonHasi 6€30MaCHOCTbL ABTOMATU3UPOBAHHBIX CHCTEM
Cnemunanu3amus Ne 5 «be30nacHOCTb OTKPBHITHIX HHPOPMATHOHHBIX CHCTEM»

TpynoemkocTs aucuuiuivsbl: 4 3.e. (144 akagmeMuyeckux Jyaca)
Cemectp: 11
dopMa MPOMEKYTOUHOM aTTeCTallUU: 3a4eT.

Copaepxanue 1M CHUITHHBI

Mopnenu nansabeix. Beenenue B Oonbinue manHbie. Texnonorus MapReduce u
Apache Hadoop. Bsenenme B cuctembl NoSQL. XpaHwuiuina KiIrO4-3HAYCHHUE.
CronOuoBbie xpanuwnuiia gaHHbiX. Cucremsl Apache Hive um Apache Impala.
Ycroituuble pacnpenenéunbie 0a3npl nanHbix (RDD) B Apache Spark. IlotokoBas
oOpaboTka 1 aHanu3 naHHbiX B Apache Kafka.
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JIMCT
perucTpanu u3MeHeHu (I0MOJTHeHU )
B pado4y1o nporpamMmMy y4eOHOM IMCIUTIIHHbBI
«MeToabl H MHHCTPYMEHTHI AaHAIN3a 00JIbIINX JAHHBIX)
o0pa3oBaTeIbHOM MPOTpaMMBbI BBICIIIETO 0Opa30BaHUs —
IPOrpaMMbl CIIEIUATTUTETA
10.05.03 — UndopmanuonHasi 6€301aCHOCTh ABTOMATU3HPOBAHHBIX CHCTEM
Crnenuaan3anusi Ne 5 «be30nacHOCTh OTKPHITHIX HHPOPMAITHOHHBIX CHCTEM»
@opMbI 0O0yUEHHS: OYHASA

N3meHeHnnsi / 1ONMOJTHEHNS B Pad04yI0 MPOrpaMmy
Ha 20 /20  y4yeOHBIW roa:

OTBETCTBEHHBIN NpPenogaBaTeib / A.N. Quk /

N3menenus yrBepxkaeHsl Ha 3aceganuu kadenpsl BUAC «  » 20 r.,
ITporokoi Ne

3aBenyromiuit kadeapoit /0. duk /
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