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1. OFBEM JUCIUIIVINHBI

Bcero: 4 3aueTHbIX enquHUL TpynoeMKocTH (144 akagemMudeckux Jaca)

Ounas ¢popma o0yueHust

Bun yuebHO# paboTh Ha scio Cewmecrp

JUACLUIUIUHY 11

AyauTopHbIe 3aHATHS (KOHTAKTHAasi padora ¢

npernojaaBartejieM), BCero 4acon 64 64

B TOM 4HcCJIe:

Jlexuun 32 32

JlaGopaTopHbie pabOThI 32 32

CamocrosiTeJibHAasi paboTa, BCero 4acoB 80 80

B TOM 4HcJIe:

[TonroroBka K 3aueTy 18 18

Hpyrue BUIbI CaMOCTOSTEIBLHOM paOOTHI (ITOATOTOBKA K 62 62

71a00PATOPHBIM 3aHATUSIM U PyOEIKHOMY KOHTPOIITIO)

Bua npoMekyTo4yHoi aTTecTannu 3ayer 3auyer

OO01mas Tpy10eMKOCTb THCIUIIIUHBI U TPY10€MKOCTb 110 144 144

ceMmecTpam, 4acoB




2. MECTO JUCHUIIJINHBI
B CTPYKTYPE OFPA30OBATEJBLHOM TPOT'PAMMBI

HucuunnuHa «MeToasl W WHCTPYMEHTHl aHalu3a OONBIIUX JaHHBIX»
OTHOCHUTCS K BapUaTUBHOM YacTu, (POpMHpPYyeMOW ydacTHHKamMH 00pa30oBaTeNIbHBIX
OTHOIIIEHUH, TUCIUIUIMH 0 BBIOOPY oOyuaromero bioxa 1.

Jlji1 OCBOEHUSI AUCUHUILIMHBI HEOOXOAMMBI KOMIIETEHIIUHU, C(POPMUPOBAHHBIEC B
pe3ynbTaTe U3y4EHUs JTUCLUIUINH: «MHpopmarukay, «OCHOBBI
IPOrpaMMHUPOBAHUSY, «TexHonorun  u METO/IbI IPOrpaMMHUPOBAHUSY,
«be3onacHOCTh cucTeM 0a3 TaHHBIXY.

JluciuiuiiHa SBISETCS OJHOM W3 3aBEpLIAIOIIMX JIUCLUUILIMH. 3HAHUS WU
IPAKTUYECKUE HABBIKU, NOJYyYEHHBIE NIPU U3YyUYEHUH JAHHOTO Kypca, UCIOJIb3YIOTCS
IIPU [IOATOTOBKE U 3alUTE BBITYCKHOW KBAJIM(DUKAIIMOHHON pabOTHI.

3. INIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS

Lenvio TUCTUTUIMHBI SBIISETCA OOYYEHHE CTYJACHTOB OCHOBAM TEXHOJIOTHMA
aHaJIn3a OOJIBIINX JaHHBIX.

3aoaqu oucyuniumol:

— TIONyYCHHUE TPEACTABICHHUS O COBPEMEHHBIX IOAXOJaX K BBIOTHECHHUIO
aHalIn3a OOJIBIINX JAHHBIX;

— yMEHHE BBINOJHATh OICHKY IPUMEHHUMOCTH TEXHOJIOTHH pPaboThl C
OOJILIIMMU TAHHBIMH JIJISI IOCTPOEHHUS CUCTEM aHaJn3a;

— UCIIOJIb30BaHUE HHCTPYMEHTOB Pa0OThI ¢ OONBIIMMU JaHHBIMU;

Komnerenmuu, popmMupyemMblie B pe3ybTaTe OCBOCHUS AUCIUILIUHBL:

—-crnocobeH  oOpabaTbiBaTh W QHAIM3UPOBATh  HAYYHO-TEXHUYECKYIO
uHpopManuu 1 pe3ynabTarhl uccnenoanuii (I1K-1);

—crnocobeH pa3pabaThiBaTh W AHAIM3UPOBATh TMPOEKTHBIE PEIICHUS 110
o0ecreYeHno 0e30MacHOCTH aBTOMATU3UPOBaHHBIX cucteM (I1K-5);

—-cnocobeH oueHuBaTh A(MPEKTUBHOCTh CUCTEM 3AIIUTHl  MHPOpPMALIUH,
(YHKITMOHUPYIOIIUX B OTKPBITHIX HHPOpMaIMoHHBIX cucTtemax (ITK-8).

Nuaukatopsl U IECKPUNTOPHI YaCTH COOTBETCTBYIOIICH KOMMETEHIMHU, (opMHu-
pPyEMOW B MPOLECCE H3YyYEHUs AUCHUIUIMHBI «METOIbl U HHCTPYMEHTHI aHAI13a
OOJNBIINX JAHHBIX)», OICHUBAIOTCS TPU TIOMOIIU OIICHOYHBIX CPEJCTB.



HnaHpreMHe PE3YIbTAThI O6y‘leHI/I$I IO JUCHUILIINHE «MCTOI[BI 1 MHCTPYMCHTBI aHaJIn3a OOJIBIINX JaH-

HBIX», HHIIUKATOPHI focTmkeHns komnerennui [1K-1, TTK-5, TTK-8 nepedeHb OlIeHOYHBIX CPEACTB

Ne Konx nanuka- HaumenoBanue Kon mnanupy- | Ilnanupyemsie pe- | HaummeHoBanue
/1 TOpa JOCTH- WHAUKATOpPA J0- €MOr'0 pe3yJib- 3yJIBTaThI 00yUe- OLICHOYHBIX
JKEHUS KOMITe- | CTIDKEHHS KOMITe- | TaTta oOydeHUs HUS CpEACTB
TEHIUNA TEHUUHU

1. W-1nka 3Hath: OCHOBBI apXu- | 3 (M-1pk.1) 3HaeT: OCHOBBI apxu- | Bompocsl Tecta
TEKTyp CHCTCM Xpa- TEKTYyp CUCTEM Xpa-

HEHUs OOJIBIINX JaH- HEHHS 6OTBIIIX
HBIX JAaHHBIX

2. WI-2 i1 YMmeTh: onepupoBats | Y (U-2pk.1) VYwmeer: onepupoBats | Kommiuekr umu-
nonstueM «bosbime nouarueM «bonblue | ranmonHbIx 3amau
JTAHHBIC)» JIaHHBIC)»

3. W-3 k-1 Bnaners: metonamu v | B (M/1-3k.1) Buageer: Mmeronamu Bompocsr TSt
WHCTPYMEHTaMH aHa- Y UHCTPYMEHTaMU clauu 3a4yera
mu3a OOJNIBIIMX JaH- aHanm3a 00JIBITUX
HBIX JIaHHBIX

4, WU-1nks 3HATh: A3BIKH U 3 (UA-1nx.s) 3HaeT: SA3BIKA K Bomnpock! Tecta
(petMBOPKH HCITOIB- DpeitMBOpKH HC-
3yeMble I PabOTHI C MOMB3yeMBbIE V1A
OOJBIIMMH JAHHBIMHU

paboTHI ¢ GONBIITMMU
JIaHHBIMH

5. W-2 x5 Vmers: passepteiBath | Y (MI-2pk.s5) YMmeer: pa3BepThl- Kommnext  umu-
CHCTEMBI aHAIH3a BaTh CUCTEMBI aHa- TaI[MOHHBIX 3a]1a4
OOJIBIINX TAHHBIX, nu3a OOJIBIINX JTaH-
3arpyarthb B HUX HBIX, 3arPyKaTh B
JTAHHBIC U BBITIOJIHSITh HUX JAHHBIE U BBI-

AHAJINTUYCCKUE BBI- MOJTHATH aHAJTUTHYEC-
OopkH CKHE BBIOOPKH

6. W-3 ks Brnanets: metomamu v | B (MI-3pik.5) Bnaneer: Metonamu | Bompockr JUIs
HHCTPYMEHTAMHU aHa- U HHCTPYMEHTaMH cJauu 3a4eTa
mm3a OOJIBIIMX JaH- aHanu3a 00JIbIITUX
HBIX JIAHHBIX

7. WU-1nk.s 3Hatb: ocobeHHocT | 3 (M-1pk.g) 3Haet: ocobeHHOCTH | Bormpock! Tecta
IIOCTPOEHHUSI CUCTEM [IOCTPOEHHUSI CUCTEM
aHaym3a OOJBIITNX aHanu3a OOJIBIIUX
JAHHBIX JIAHHBIX

8. NI-2 nk-g YMerTb: mogduparthb Y (M-2pk-8) Ymeer: nogdupath Kommiexkr umu-
HHCTPYMEHTHI JUISI HHCTPYMEHTHI JUIS TaI[MOHHBIX 3a]1a4
pelieHnst KOHKpET- pelIeHnst KOHKPET-

HBIX 337249 aHaJIn3a HBIX 3a]1a49 aHaIHn3a
OOJIBIIINX JTaHHBIX OOJIBIIINX JAHHBIX
9. W-3 nx-s Bragets: metomamu v | B (MI-3p1k.g) Bnaneer: metogamu Bomnpockt pitie:

HHCTPYMEHTAMHU aHa-
m3a OOJIBIIMX JaH-
HBIX

1 MHCTPYMEHTaMH
aHann3a OOJBIINX
JIAHHBIX

clauy 3a4eTa




4. COAEP/KAHUE JUCIUIIJINHBI

4.1. YueOHO-TemaTH4yecKuil mjiad. Ounas popma o0y4yeHust
KonunuecTBo yacos
KOHTaKTHOU paboThI ¢
Howmep HaumenoBanue paznena,
MpernoaBaTesieM
paszena, TeMbl TEMBI
JlaboparopHbie
Jlekuun
paboThI
1 Monenu JaHHBIX 2 -
- 2 Beenenue B 0oblve TaHHBIE 2 -
£ 3 Texnonorust MapReduce u Apache Hadoop 4 8
2 4 Bsenenue B cucrembr NOSQL 2 -
- 5) XpaHunuiia KiIo4y-3HauYeHue 4 4
Pyoesxcnoviit konmponw 1. Tecmuposanue 2 -
6 Cron010BbIe XpaHUJIHIIA JAHHBIX 2 4
7 Cuctemsl Apache Hive u Apache Impala 4 8
c; 8 YcroliuuBble pacrpenenéHHbie 0a3bl JTaHHBIX 4 4
2 (RDD) B Apache Spark
o [TorokoBass oOpaboTka M aHaIU3 JaHHBIX B 4 4
9
Apache Kafka
Pybescuvtit konmponw 2. Tecmuposanue 2 -
Hmozo: 32 32

4.2. Conep:kaHue JIEKIIMOHHbIX 3aHATHH

Tema 1. Mooenu oannwvix

[TonsTue JAHHBIX. Tunsl TaHHBIX: CTPYKTYypUPOBaHHBIE, HE
CTPYKTYpUpPOBaHHBIE,  TOJy  CTPYKTypupoBaHHble.  CHUCTEMBI  yIpaBlICHUS
pesMOHHBIMU 0a3amu JaHHbIX: cBoMcTBa ACID.

Tema 2. Beeoenue ¢ d01vuiue oannvle

[lonsatue «bonpmme paHHbIE». TeXHONIOTHMYECKHE BbI30BBI  «bonbmx
JTAHHBIX». XapaKTepUCTUKU O0NbIINUX JaHHBIX. McTouHuku. BBeeHue B TEXHOIOTHH
yIpaBiieHHs OOIBIIMMH TaHHBIMHU.

Tema 3. Texnonozus MapReduce u Apache Hadoop

O0630p BO3MOXXHOCTEM W Ha3HA4YCHHUS CEpBHCA aHajau3a OOJBIINX JaHHBIX
Hadoop. Pacnpenencunas ¢aiinoBas cucrema HDFS. YcroiumBocTh kK cO0sSM U
permukarys. [puniuner Texaonorun MapReduce. O6paboTka JaHHBIX C MTOMOIIBIO
MapReduce. Texuuueckue ocobeHHoctn (yHkiMoHnupoBanuss MapReduce B
Hadoop.

Tema 4. Beeoenue ¢ cucmemsr NOSQL

0O630p Texnomoruii NoSQL (NewSQL). NoSQL u Teopema CAP. Bums
NoSQL ©6a3 pgaHHBIX: XpaHWJUIA KIIOY-3HAYEHHE, CTOJIOIIOBBIC XpaHWIIMIIA,
XpaHWIMILA CEMENUCTBO KOJOHOK, IpadoBble 0a3zbl JaHHBIX, JTOKYMEHTHbIE Oa3bl
JAHHBIX.

Tema 5. Xpanunuwia knwou-3navenue

Hasnauenwue. ApXWTEeKTypa  XpaHWIWIIA  KJIIOY-3HAYCHUEC Redis.
Hcnonws3oBanue Redis.




Tema 6. Cmonoyosvie xpanuauuia OAHHBIX

Haznauenme. Apxurtektypa cronbuoBoro xpanwmiuiia ClickHouse. Paborta ¢
JAHHBIMHU.

Tema 7. Cucmemnr Apache Hive u Apache Impala

Hasnauenue Apache Hive u Apache Impala. Apxurekrypa cucremsr Apache
Hive. fI3bik 3anpocoB. ApxutekTypa cucreMbl Apache Impala.

Tema 8. Ycmoiiuuevie pacnpedenénnvie oasvt oannsix (RDD) ¢ Apache
Spark

Beenennie B Apache Spark. ApxurekTypa pachpeiecHHOTO TNPHIIOKCHUS
Spark. OcuoBubie konmuemniuu Spark. RDD wu rpad npeoOpazoBanuii. OCHOBHBIC
sTanbl 00pabOTKM JaHHBIX. 3arpy3ka JaHHBIX U3 BHEIIHETO XpaHwimia. Mi3sMeHenue
pa3MelleHus JaHHbIX W KOJUYECTBA MapTUIMA. Beruucienus Hax nanHsIMU B Spark.
Yupasnenue mamsteio B Apache Spark. DataFrame API u Spark SQL.

Tema 9. Ilomoxosasn oopadomka u ananus oannvix ¢ Apache Kafka

OOmeH cooOmieHMSIMM MO TUNY  «nyonukanus/moanucka». Cucrembl
opranuzauuu oyepeneid. CooOmenuss u nakerbl. Cxembl. Tembl U pazaenbl
[TpousBogutenu u motpedutenu. bpokepbr m kimactepsl. Heckonbko KimacTepos.
CueHapun UCITOJIB30BAHUS.

4.3. JlaGopaTopHble padoThl

Haumenosanue tem Hopmarus
Howmep Hamverosarue pasjena, 1ab0paTOPHBIX pabOT BPEMEHHU,
TEMBI TOME! Jac.
3 Texnonorus MapReduce u Pa3BepThiBaHNE cHCTEMBI 4
Apache Hadoop pactipenieneHHbIX Berunciaennit Hadoop
Peanuzanus MapReduce 3agaun B 4
CHCTEME paclpeIeNICHHBIX BBIYUCICHUI
Hadoop
5 XpaHwiniia KJIro4-3HauyeHue VcranoBka cepsepa Redis u pabora ¢ 4
nagaeiMi B Redis
6 CTos0110BbIE XpaHUITUILA VYcranoska cepsepa ClickHouse u pabota 4
TAHHBIX ¢ nanubiMu 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 YcroitunBbie Ycranoska Apache Spark u padora ¢ 4
pacnpenenéHHbie 0a3bl RDD nanHbiMH
nauubix (RDD) B Apache
Spark
9 [TorokoBast 06pabOTKa U Ycranoeka Apache Kafka u padora ¢ 4
aHaJIM3 JaHHBIX B Apache nanaeiMu B Apache Kafka
Kafka
Hmozo 32




5. METOANYECKUE YKA3ZAHUA JJIA OBYUYAIOIIINUXCA
IO OCBOEHUIO JUCHUITJIMHBI

[Ipn mpocnymmBaHWM JEKUUA PEKOMEHIYETCS B KOHCIEKTE OTMEYaTh BCE
BAXHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSI€T BHUMAHUE MPENOAABATENb, B YACTHOCTH
T€, KOTOPBIE HAMNPABJICHBI HA KAYECTBEHHOE BBIITOJIHEHUE COOTBETCTBYIOIIEH
1abopaTopHOit pabOTHI.

3a0roM KayeCTBEHHOTO BBINOJIHEHUS J1a0OpPaTOpHBIX paboT  SIBISETCS
CaMOCTOSITENIbHASI MOArOTOBKA K HUM HAKaHyHE MNYTEM IIOBTOPEHHSI MATEpHUaJOB
nexumii.  [lpenonmaBareneM — 3amiiaHUpOBAHO HAa  JTAOOPATOPHBIX  3aHSATHUSAX
KOJUICKTUBHOE B3aMMOJIEUCTBHE M pa300p KOHKPETHBIX CHUTYyallMi, a Takxke
00CYyXJIeHHE HESICHBIX MOMEHTOB M CUTyallui 10 JIEKIIMOHHOMY KYypCy.

JIns TEKylero KOHTPOJS YCIEBAEMOCTH IPENOJABATEIIEM HCIIOIb3YETCS
OaJNIbHO-PEUTHUHIOBasE CUCTEMa KOHTPOJS M OLICHKU aKaJeMHYE€CKONW aKTHMBHOCTH.
[lopTOMy HacTOSITEILHO PEKOMEHIYETCS TIHIATEbHO MpopadaThiBaTh MaTepuail
JTUCLHMIUIMHBL TPU CaMOCTOATENIBHOW paboTe, ydyacTBOBaTh BO Bcex (opmax
00CYXJIEHUS U B3aUMOJICUCTBUS, KaK Ha JICKIMIX, TaK U Ha Ja0OPATOPHBIX 3aHSITUSIX
B IEJNSAX JIYYIIEro OCBOCHUS MaTepualia W MOJYYECHHUS BBICOKOM OLEHKH 10
pe3yJibTaTaM OCBOCHHUS JUCHUIUIUHBL.

BrimonHeHne caMocTosTeIbHON padoThI MOIPa3yMeBaeT CaMOCTOSITENTHHOE U3YUCHHUE
paznenoB MUCHUILIUHBL, TOJITOTOBKY K JJa00paTOPHBIM 3aHATHSM, K PyOSKHBIM KOHTPOJISIM,
ITOJITOTOBKY K 3a4eTy.

Pexomennyemass TPyJOEMKOCTh CaMOCTOSITEILHOM paboOThl MpejcTaBlieHa B
TabnuIie:

PexoMeHIyeMblil pesKMM CaMOCTOATEIbHOM pa0doThl

Pexomennyemas
HanmenoBanue
BH/Ia CAMOCTOATEJIbHOH padoThI TPYAOCMKOCTE,
aKaJI. Jac.

CamocTosiTe/IbHOE H3Yy4YEeHHE TeM THCIUILIHHBI: 50
Mopenu 1aHHbBIX 2
BBenenue B 60sbIne JaHHBIE 2
Texunonorust MapReduce u Apache Hadoop 6
Beenenue B cuctembr NOSQL 4
XpaHWIHIIA KII0Y-3HAYCHHE 7
Cton0110BBIC XPAHWIUIIA TAHHBIX 7
Cuctembl Apache Hive u Apache Impala 8
VYcroitunBbie pacnpenenénnbie 6a3bl nanHbix (RDD) B Apache Spark 7
[TorokoBast 00paboTKa n aHanu3 ganHbIX B Apache Kafka 7
IMoaroroBka Kk JaGopaTopHbIM padoram (o 1 4. Ha KaXK0€ 3aHATHE) 8
IloaroroBka k py0e:KHbIM KOHTPOJIAM (110 2 Yaca) 4
IloaroroBka K 3a4ery 18
Bcero: 80




6. ®°OHJI OHEHOYHbIX CPEJCTB
JJISA ATTECTAIIUU IO JUCHUTIJINHE
6.1. [lepeyeHb OLIEHOYHBIX CPECTB
1. bamibHO-pEeHUTHHIOBas CHCTEMA KOHTPOJS M OLEHKM aKaJIeMHYECKOU
aktuBHOCTH oOy4aromuxcs B KI'Y (ans ounoit popmbl o0yueHus)
2. OTyeThl 00yYaroIMXCs M0 Ja00paTOPHBIM padoTaMm.
3. bank TecToBBIX 3a/laHUl K pyOeKHBIM KOHTpOJIsiM Ne 1, Ne 2
4. TlepeueHb BOIIPOCOB K 3a4ETY.

6.2. Cucrema 02JUIbHO-PEHTHHIOBOM OLICHKH Pa0d0Thl 00y4YaIOIIUXCS 10 THCHUILIMHE

No | HaumenoBanue Conepxanue
1 | Pacnpenenenne Pacnpenenenue 6amnoB
OaJyioB 3a 11 cemecmp
CEMECTPBHI TI0
BHJIaM y4eOHOM = <
Boinosnenue u Bz | E=
paboThI, CPOKHU . ST ol £ al =
. | Bunm yuebnoit [Toceenune 3al1UTa SE| EE& )
cauu yueOHOI . . S| 8| Z
paboTh paboThr: TEKIAH nabopatopHoi el 8 8
> o > T
a0O0TBI
(0o600s5Mcs 00 p N Rl
ceedenus
obyuarowuxcsa
Ha nepeom bannpHas
P 15 x 16= 164 4sx 8 =32 11 11 30
YueOHOM OIICHKa:
3aHAMUU)
2 | Kpurepwuii mepecdera 0amioB B 60 1 MeHee 0aIOB — HEYJOBIETBOPUTEIHHO; HE 3a4TEHO;
TPaZUIIMOHHYIO OLIEHKY 10 61...73 — yIOBIETBOPUTENHHO; 3a4TEHO;
uToram paboThI B CEMECTpe U 74... 90 — xopo1io;
3a4era 91...100 — oTnnuHO




3 | Kpurepunu gomycka K
MPOMEKYTOYHON aTTECTAIIVH,
BO3MOXKHOCTH TIOJTyYCHUS
aBTOMATHYECKOI0 3a4eTa II0
MUCIUIUIMHE, BO3MOKHOCTD
noJTydeHus] OOHYCHBIX 0aJlIoB

Jng  jmomycka K - NPOMEXYTOUYHOW — aTTeCTallud 110
JUCLUIUIMHE 332 CeMeCTp OOydYaloluiics AOJDKEH HaOpaTh 10
UTOTaM TEKYIIETro W pyOeKHOTO KOHTPOJIsl He MeHee 51 Gaos.
B cmydae ecnm oOydatommiicss HaOpan meHee 51 Oamma, To K
aTTECTAIMOHHBIM UCIIBITAHUSIM OH HE JOITyCKAaeTCH.

Hns monydeHuss 3adeta 0e3 MPOBEACHUS MPOLETYpHI
MIPOMEXYTOYHOW aTTecTaluu OOydaromeMycss Heo0X0IuMOo
HaOpaTh B XOZIe TEKYIIEero U PyOeKHBIX KOHTpoJieH He MeHee 61
Oamta. B aTom cimyyae uTor OajNIbHOM OIIEHKH, MOJIy4YaeMOH
o0yJamumcs, ONpeAensaeTcss MO  KOJMYeCTBy  0aJuioB,
HaOpaHHBIX MM B X0JI€ TEKYIIEro U pyOekHOro KoHTposeh. [1pu
9TOM, Ha YCMOTpEHHE MpernojaBarens, OanbHAs OLEHKa
00ydYaromerocs MOKET OBbITh IMOBBIIIEHA 32 CUET IMOJYyYCHHS
JIOTIOJTHUTENNBHBIX 0OAJUTOB 32 aKaJIeMUYECKYI0 aKTHBHOCTb.

OOy4aronmmiicsi, IMEIOMWNA TPaBO HA TOIyYEHHE OIEHKU
0e3 MpOBEACHUs MPOLEAYPHl TPOMEKYTOYHOW aTTECTAIMH,
MOJKET TIOBBICUTH €€ IyTeM CIa4d aTTeCTAI[HOHHOTO WCIIBITaHUsL.
B caywdae mnomydeHuss oOydarommMmcsi Ha aTTECTAIlMOHHOM
ucrblTaduy 0 0AJUIOB UTOr OAIBHOM OLIEHKH I10 JUCLUIUIMHE HE
CHIDKAETCSI.

3a axkameMHUYecKyl0 aKTHBHOCTh B XOJ€ OCBOCHHUS
JUCLIUMIUIMHBI, yJacThe B y4eOHOM, HAyYHO-HUCCIICA0BATEIbCKOM,
CHOPTUBHOM,  KYJIBTYPHO-TBOPYECKOW W OOIIECCTBEHHOMU
NEeSITETPHOCTH ~ OOYyYaroleMycsi MOTYT  OBITh ~ HA4YHCIICHBI
NOTIONTHAUTENbHBIE  Oauibl.  MakKcHMallbHO€  KOJHYECTBO
JOTIOJIHUTENFHBIX ~ 0ajsloB 32  aKaJeMHYEeCKyI) aKTUBHOCTH
cocrasiset 30.

OcHoBaHMeM il TIOMYYECHUS JOMOIHUTENBHBIX OaJjIoB
SABJIAIOTCA:

- BBIIIOJIHEHUEC IOIIOJIHHUTCIBHBIX SaIlaHI/Iﬁ M0 JUCHUIIINHE,
JIOTIONTHUTENbHBIE OAIThI HAYKMCIISIOTCS TPETNOAaBaTeNeM;

- ydJacTHe B TeUeHHe CceMecTpa B y4yeOHOW, HaydHO-
HCCIIEI0OBATEIbCKOM, CIIOPTUBHOM, KYJIbTYPHO-TBOPUECKOW U 00-
mecTBeHHou aearenbHoct KI'Y.

4 | ®opMmbl 1 BB y4eOHOU paboThI
JUTSL HEYCTIeBaOIIHX
(BOCCTaHOBHBIIIMXCS Ha Kypce
0o0ydeHus) 00yJIaroIInuXCsl ISt
MOJTY4YEHUS HEAOCTAIOLINX
0aJI0B B KOHIIE ceMecTpa

B ciyuae ecnmu K MpOMEXYTOYHOH aTTectanuu (3a4ery)
HaOpaHa cymMMa MeHee 51 0ajtoB, 00y4armeMycss He00X0IUMO
HaOpaTh  HEJOCTAIOIIEe KOJUYECTBO Oa/uloB  3a  CYET
BBIMOJIHEHHS JIOTIOJIHUTEIIBHBIX 3aJJaHHi, IO KOHIA TOCIIEAHEH
(3a4eTHOI) Heemn ceMecTpa.

JIVKBHUIAIMS aKaJEMHIECKHX 3a0JDKEHHOCTEH, BO3HHMKIIHX
M3-32 Pa3sHOCTM B Y4YeOHBIX IUIAHAX TIPH TEPEBOJIC WU
BOCCTAHOBJICHHH, TIPOBOJTUTCS nyTeM BBITIOJTHCHUSI
JOTIOJTHUTENBHBIX 3aaHHH, (opMa 1 00beM KOTOPBIX OIPEIEIAETCS
TPETOIaBaTEeNIeM.

6.3. Ilpoueaypa oueHUBaHUS Pe3yabTATOB OCBOEHUS JUCHMILIUHbI
PyGexHbie KOHTPOJIM MPOBOJAITCS B (DOPME MUCbMEHHOTO TECTUPOBAHUS.
3auer — B ¢opme yCTHOro oTBeTra Ha 2 Bompoca. [lepedeHr Bompocos

MpernojiaBatelib BhIIaeT 3apaHee. Bpemsi, oTBouMoe o0ydaroemycsi Ha TOJATOTOBKY
BOIIPOCOB, cOCTaBiisieT 1 akagemuueckuil yac. Kaxaplii Bompoc oirieHuBaeTcss B 15

0aJlIoB.

[lepen mpoBemeHHEM KaXIOTO PYOEKHOTO KOHTPOJIA TPENojaBaTehb

npopabaTeiBa€T C O00yYarOUUMUCS

OCHOBHOM Marcpuall COOTBCTCTBYHOHIMX

pa3aesioB TUCIHUILUIMHBI B (hOpMe KPaTKOM JICKIIUU-TUCKYCCHUH.
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Ha xaxmoe TectupoBanue mnpu pPyOEKHOM KOHTpOJIE OOydaromeMycs
OTBOIWTCA 2 aKaJeMU4YeCcKHX 4dYaca. bamiel oOydaromemycs BBICTABISIOTCS B
3aBUCUMOCTH OT 4YHWCJa MPAaBWILHO BBIOPAHHBIX OTBETOB. BapWaHTBI TECTOBBIX
3alaHui JJ1s1 pyOeKHBIX KOHTPOJIeH cocTosT u3 11 Bompocos, o 1 6amty KaxIbIi.

Pe3ynbTaThl TEKyIIETO KOHTPOJIA YCIIEBAEMOCTH U  3adeTa 3aHOCITCS
IpernojilaBaTesieM B 3a4€THYI0 BEJIOMOCTh, KOTOpas CHAeTCsi B OpraHU3allMOHHBIM
OTJIe] MHCTUTYTA B JICHb CJIa4M 3a4€Ta, a TAaK’KE BBICTABIISIOTCS B 3aU€THYIO KHUXKKY
oOyyJarorerocs.

6.4. [IlpuMepbI O1IEHOYHBIX CPEACTB I PyOe:KHbIX KOHTPOJIel U 3a4eTa

1-wv1i1 pyoestcrvlit Konmpoio

1. YUto 3nauut | B a66peBuarype ACID?

a) Incomplete

0) Indefinite

B) Isolated

2. Kakne n3 yka3aHHBIX KOMITIOHEHTOB BXoAT B coctaB Y ARN?

a) Node Manager

0) Resource Manager

B) Journal Node

r) Resource Tracker

1) Scheduler

¢) Application Manager

3. 3amena 12 snepuoro cepsepa ¢ 64 ['0 mamsitu Ha 32 snepHsliii cepep ¢ 128
['0 maMsTH ABJISIETCS MPUMEPOM

a) BEPTUKAIBHOTO MaCIITa0UPOBAHUS

0) FOPU30HTAIBLHOTO MacCIITAOUPOBAHUS

B) HE BEPHO HU TO, HU JIPYroe

2-011 py0esxcHblil KOHMPOJlb

1. Kak pacmmgpossiBaercss RDD?

a) Rigid Data Delivery

0) Reduced Data Distributer

B) Resilient Distributed Dataset

r) Redundant District Dataset

1) Regularized Derived Dataset

2. Kak pacmmdpossiBaercs DStream?

a) Data Stream

0) Discretized Stream

B) Decomposed Stream

r) Distributed Stream

1) Deterministic Stream

3. Kakoii u3 yka3aHHbIX KOMIIOHEHTOB BXOJAT B cocTaB Hive?

a) Data Node

0) Driver

B) Job Tracker
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IIpuMepHBIN NepeYeHb BONPOCOB K 3a4eTy

1. Tumibl JAHHBIX: CTPYKTYPUPOBAaHHBIE, HE CTPYKTYPHUPOBAHHBIC, IIOTY
CTPYKTYPHUPOBaHHBIE.

2. Xapaxrepuctuku ACID 6a3 gaHHBIX.

3. XapakTepucTUKu OOIBIIMX JAHHBIX U UX UCTOYHUKH.

4. Pacnipenenennas (aitnoBass cucrema HDFS. VYcroitunBocth K cO0sIM U
perUIMKaIus.

5. [Tpunnuner  TexHosoruu MapReduce. OOpabGoTka JaHHBIX € ITOMOIIBIO
MapReduce.

6. Texunueckue ocodeHHOCTH PyHKIMOHUpoBanus MapReduce B Hadoop.

7. O630p Texnonoruit NoSQL (NewSQL). NoSQL u teopema CAP.,

8. Bunpt NOSQL 06a3 paHHBIX: XpaHWIWIA KIFOY-3HAYCHHE, CTOJIOIIOBBIC
XpaHWIWINA, XpaHWIUIIA CEMEHCTBO KOJOHOK, rpadoBble 0a3bl JaHHBIX,
JTIOKyMEHTHBIC 0a3bl JaHHBIX.

9. ApxuTeKTypa XpaHHWIHIIA Krou-3HaueHue Redis.

10. Apxwurextypa crondioBoro xpanuiuma ClickHouse.

11. Hasnauenue Apache Hive u Apache Impala.

12. HaznaueHue u apxuTekTypa cucrembl Apache Hive.

13. sI3wik 3anpocos Apache Hive.

14. Ha3HaueHue u apxuTekTypa cuctembl Apache Impala.

15. ApxuTekTypa  pacmpeieicHHOro  npuiokeHus — Spark.  OcHOBHbIC
KoHuenuu Spark.

16. RDD u rpad npeobpazoBanuii. OCHOBHBIE TaIlbl 00PaObOTKH JTaHHBIX.

17. OOMeH COOOIICHUSAMH 110 THITY «ITyOJauKaus/moanucka». CucTemsl
OpraHu3alyu OYEpeIeH.

18. Hasznauenue u apxutekTypa cuctembl Apache Kafka.

6.5. @oH/I O1LIEHOYHBIX CPEICTB
[lonublid  OaHK 3agaHWil 1O TEKyUIEro, pyOeXKHBIX KOHTpOJed U
IIPOMEXYTOYHOM AaTTECTAUMHA 110 JIHUCLHUIUIMHE, II0KA3aTelId, KPUTEPUH, IIKAJIbI
OLICHUBAHUS KOMIIETEHLIUM, METOANYECKHUE MATEPUAIIBI, ONPEIEIISIONINE TPOLIEAYPBI
OLICHMBaHUsI 00pa30BaTENIbHBIX PE3yNbTAaTOB, NPUBEAEHBl B Y4EOHO-METOJUUYECKOM
KOMIUIEKCE JUCLHUIUIAHBI.

7. OCHOBHASA U AONIOJIHUTEJBHASA YYEBHAS JINTEPATYPA
7.1. OcHOBHAas1 y4eOHas IUTEPATYpPA
1 Ecy, M. T. IlpuHnumsl OpraHM3alldM pacrlpejieleHHbIX 0a3 JaHHBIX
[Dnextponnsiii pecype] / M. T. Ecy, I1. Bansaypuec; nep. ¢ anrin. A. A. CITMHKHHA. —
OnekTpoH. tectoBeie aaH. — M.: JIMK Ilpecc, 2021. — 672 c. — Joctyn u3 ObC
«KOHCYNBTaHT CTYEHTAY.
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7.2. lonoJiHUTe/IbHAA YUYeOHAas1 JIMTepaTypa

1 Penmonp, 3. Cemb 0a3 TaHHBIX 32 CEMb HeZellb. BBeJeHNE B COBPEMEHHbIE
06a3pl manueix u uaeonoruro NOSQL [Dnextponusiii pecype] / Opuk Penmonn,
Jlxum. P. Yuncon; nep. ¢ anrin. A. A. CIMHKUH. — DJIEKTPOH. TECTOBbIE JaH. — M.:
JIMK TIlpecc, 2013. — 384 c. — Joctyn u3 ObC «KoHCYNbTaHT CTyAEHTa.

2 Tlcentuc, Ouapro k. [lorokoBas 00paboTka naHHbIX. KoHBelep peaibHOTO
BpeMeHu [DnexktpoHHbld pecypc] / Ouapro k. Ilcentuc; mep. ¢ anri. A. A.
CnuHkuH. — OnekTpoH. TectoBble AaH. — M.: JIMK Ilpecc, 2018. - 218 c. — Hoctyn
13 ObC «KoHCYNBTaHT CTyEHTa.

3JIbm, Y. Hadoop B neiictBum [DnekrtponHblii pecypc] / Yak Jbom. —
OnekTtpoH. TectoBble naH. — M.: JIMK Ilpecc, 2012. — 424 c. — Joctyn u3z ObC
«KoHCYyIBTaHT CTYJEHTA.

4 Kapay, X. U3yyaem Spark: MoJIHHEHOCHBIN aHaIW3 AaHHBIX [DIEKTPOHHBIN
pecypc] / X. Kapay, D. KouBuncku , II. Bengenn, M. 3axapus. — DJeKTpoH.
tectoBble JaH. — M.: JIMK Ilpecc, 2015. — 304 c. — Hoctyn n3 ObC «Koncynprant
CTYJICHTa».

8. YYHUEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
1. Hux J.M. JlaGopaTopHbIii MNpPakTHUKyM IO AUCHUIUIMHE «MeToabl u
WHCTPYMEHTBl ~ aHaiu3a OOJIBIIUX  JAHHBIX» I CTYJIEHTOB  IPOTPaMMBI
cnermanurera 10.05.03 «Mudopmanmonnas 6e30MaCHOCTh aBTOMATHU3UPOBAHHBIX

cucrtem» [DnektpoHHsii pecype] / .M. Juk. — DnekrpoH. TekcToBbie naH. — Kypras:
KTV, 2021. - 100 c.

9. IH®OPMAIIMOHHBIE TEXHOJIOI'NUA,
INPOIT'PAMMHOE OBECIIEYEHHUE
N HHO®OPMAINMNOHHBIE CITPABOYHBIE CUCTEMbI
1. 5BC «Jlaaby.
2. ObC «KOoHCYIBTaHT CTYICHTAY.
3. OBC «Znanium.comy.
4. «I"apaHT» - CIpaBOYHO-TIPABOBAs CHUCTEMA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
JUCHUIIJIINHBI
MarepuanbHO-TEXHUYECKOEe OOecleueHne 10 peaau3alud JIUCIUIUIAHBI
OCymIecTBIsieTCsI B cooTBeTcTBUU ¢ TpeboBanuss OI'OC BO mno panHOU
o0pa3oBaTeIbLHOM MpOrpaMMme.

11. {ast CTy1I€HTOB, 00YYAIOIIMXCS ¢ HCMOJIb30BAHNEM JUCTAHIIHOHHBIX
o0pa3oBaTe/ibHbIX TEXHOJIOT U
[Ipu  wWcmonbp30BaHWM  DJCKTPOHHOTO  OOY4YeHWS W JHUCTAaHIIMOHHBIX
oOpaszoBarenbHblXx TexHonorui (masee D0 u JIOT) 3aHATHS NOJHOCTBIO WIIM
YACTUYHO MPOBOJATCS B pexuMe OHiaiiH. OObeM AUCUMILIMHBI U PaCHpelesICHUe
Harpy3ku 1o BuzgaM pabot cootBercTByer 0. 4.1. Pacmpenenenme 06aminos
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COOTBETCTBYET M. 6.2 nMO0 MOXXET OBITh M3MEHEHO B COOTBETCTBUHU C PEIICHUEM
kadenpel, B ciaydae mnepexoma Ha D0 m JIOT B mporecce oOyuenus. Pemenue
Kadenpsl 00 HCMOIB3YEMBIX TEXHOJIOTHSAX U CHCTEME OICHUBAHHS JIOCTHKCHHIH,
oOydarolmuxcs MPUHUMAETCS C YYE€TOM MHEHHS BEAYIIEero IMpernojaBaTeNs u
JIOBOJUTCSI IO CBEJICHUSI O0yUYaIOITUXCAL.
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[MPMJIOXKEHME 1

AHHOTaIMs K pabodeit mporpaMMme JTUCIHUIUIMHBI
«MeToabl U MHCTPYMEHTBI AHAJIU3a 00JIbIINX JTAHHBIX»

00pa30BaTeNLHOM MTPOrPaMMBI BBICIIIETO 00pa30BaHUS —
IPOrpaMMBI CIICITHATTUTETA
10.05.03 — UndopmanuonHasi 6€30MaCHOCTL ABTOMATU3UPOBAHHBIX CHCTEM
Crnenuaan3amusi Ne 5 «be30nacHOCTb OTKPHITHIX HHPOPMAITHOHHBIX CHCTEM»

TpynoemkocTs aucuumuiveel: 4 3.e. (144 akageMuyeckux yaca)
Cemectp: 11
dopMa IPOMEKYTOUHOM aTTECTALMN: 3a4ET.

Coaepxanue 1M CHUITHHBI

Monenu nannbix. BBenmenue B Oonbliue gaHHbie. Texnomorust MapReduce u
Apache Hadoop. Bsenenme B cuctembl NoSQL. XpaHwiuina KiIr4-3HAYCHUE.
CronbuoBbie xpanwnuiia gaHHbix. Cuctremsl Apache Hive u Apache Impala.
YcroituuBeie pacrnipenenénnbie 6a3bl panHbix (RDD) B Apache Spark. IlorokoBas
oOpaboTka u ananu3 nanHbeiXx B Apache Kafka.
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JIMCT
perucTpanu U3MeHeHHH (I0MOJTHeHU )
B pa00o4y10 NporpamMmy y4eOHOM Q¥ CHUIIIMHBI
«MeToabl # MHHCTPYMEHTBI AHAJIU3a 00JIbIINX JAHHBIX»
o0pa30oBaTeILHON MPOTPAMMEBI BBICIIIETO 00pa30BaHUS —
IPOrpaMMBbl CIIEIIUATUTETA
10.05.03 — UndopmanuonHasi 6€301aCHOCTh ABTOMATHU3HPOBAHHBIX CHCTEM
Cnenuaan3anusi Ne 5 «be30nacHOCTb OTKPBHITHIX HHGOPMAITHOHHBIX CHCTEM»
®opMbI 00yUeHHUS: OYHAA

N3meHeHus1 / 10NMOJTHEHHUS B pad04yI0 NporpaMmmy
Ha20 /20  yuyeOHBIW roa:

OTBETCTBEHHBIN MPENOJABATEIb / A.A. Tuk /

N3menenus yrBepxaeHbl Ha 3aceganuu kadenpsl BUAC « _ » 20 r,
[TpoTokos Ne

3aBeayrommii kadeapoin /0. vk /
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