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1. OFBEM JUCIUIIVINHBI

Bcero: 4 3aueTHbIX enquHuL TpynoeMKkocTH (144 akagemudeckux daca)
Ounas ¢popma o0yueHust

Bun yuebHOM paboTh Ha scio Cewmecrp

JUACLUIUIUHY 11

AyauTopHbIe 3aHATHS (KOHTAKTHAasi padora ¢

npenojaaBarejieM), BCero 4acon 64 64

B TOM 4HcJIe:

Jlexuun 32 32

JlaGopaTopHbie pabOThI 32 32

CaMmocTosiTeibHasi padoTa, BCero 4acoB 80 80

B TOM 4HcJIe:

[ToaroToBka K 3auery 18 18

Jpyrue Bupl CaMOCTOSTENBHOM padOThI (ITIOATOTOBKA K 62 62

71a00PAaTOPHBIM 3aHATUSIM U PyOEKHOMY KOHTPOIITIO)

Bua npoMekyTo4Hoi aTTecTannu 3ayer 3ayer

OO01mas Tpy10eMKOCTb JHCIUIITUHBI U TPY10€MKOCTbH 110 144 144

ceMmecTpam, 4acoB




2. MECTO JUCHHUIIJINHBI
B CTPYKTYPE OBPA3OBATEJbHOM MPOTPAMMDBI

Hucrummaa  «MeTonbl W WHCTPYMEHTHI aHajdn3a OOJBINNX  JaHHBIX)»
OTHOCUTCA K dactm bioka 1, dopmupyemMoil ydacTHHKaMUd 0OOpa30BaTEIbHBIX
otHomeHui bioka 1.

JIns OCBOCHUS JUCHUILUIMHBI HEOOXOIUMBI KOMIIETCHIINH, COPMHUPOBAHHBIE B
pe3yybTaTe M3y4CHUS JUCLMIIJINH: «udopmaruka, «OCHOBBI
MPOrPaMMUPOBAHUS, «TexHonornu u METOIbI MIPOrPaAMMUPOBAHUS»,
«be3omacHoCTh cucTeM 0a3 JaHHBIX Y.

JlvucuuniavuHa SBJISETCS OAHOM W3 3aBEpUIAOIMX JAUCUUIUIMH. 3HAHUS H
MPAKTUYECKUE HABBIKU, MOJYYCHHBIE TIPYU U3YYEHUHM JAHHOTO Kypca, UCTOJIb3YIOTCS
MIPU TTOATOTOBKE M 3aIIIUTE BBIMTYCKHON KBATU(UKAIIMOHHON PaOOTHI.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

Lenvio TUCTUTUIMHBI SBIISETCA OOYYEHHE CTYJACHTOB OCHOBAM TEXHOJIOTHMA
aHaJIn3a OOJIBIINX JaHHBIX.

3adauu oucyuniutbl:

— TIOyYCHHUE TIPEACTABJIICHHSI O COBPEMEHHBIX ITOAXOAAaX K BBITOJTHCHHIO
aHaju3a OOJIBIITUX JaHHBIX;

— yMEHHE BBINOJHATh OICHKY IPUMEHHUMOCTH TEXHOJIOTHH pPaboThl C
OOJILIIMMHM TAaHHBIMH JIJISI IIOCTPOEHUS CHCTEM aHaJIn3a;

— UCIIOJIb30BaHUE HHCTPYMEHTOB Pa0OThI ¢ OONBIIMMU JaHHBIMU;

Komnerennuu, popMupyemMble B pe3ybTaTe OCBOCHUS AUCIUILIUHBL:

—crnocobeH  oOpabaTbiBaTh M AHAIM3UPOBATh  HAyYHO-TEXHUYECKYIO
uHpopManuu 1 pe3yabTarhbl uccnenoanuii (I1K-1);

—crnocobeH pa3pabaThiBaTh W AHAIM3UPOBATh TMPOEKTHBIE PEIICHUS 110
obecrieueHnIo 0e30MacHOCTH aBTOMATU3UPOBaHHbBIX cucteM (I1K-5);

~crnocobeH oueHuBaTh A(PPEKTUBHOCTH CUCTEM 3allUThl  MH(OpManuu,
(YHKITMOHUPYIOIIUX B OTKPBITHIX HH(POpMaIMOHHBIX cucTtemax (ITK-8).

NuaukaTtopsl M JECKPUNTOPBI YacTH COOTBETCTBYIOLIEHM KOMIIETECHIUU,
dbopmupyeMoii B TIpoliecce HW3Y4YEHUs JUCHUIUIMHBI «METobl U MHCTPYMEHTHI

adHaJIn3a 6OJ'II>HII/IX JaHHBIX>», OLNCHUBAIOTCA HpH IIOMOIIIX OLCHOYHBIX CpeI[CTB.
[TnanupyemMsbie pe3yabTaThl O0YUYCHHS M0 JUCIUILTUHE « METObl M MHCTPYMEHTHI aHajIM3a OOJIbIIIX
JAHHBIX», HHAKATOPH! gocTmkeHus kommereHmid [IK-1, T1K-5, T1K-8 nepeueHs onieHOYHBIX CPENICTB

Ne Kon HaumeHnoBanue Kon IInanupyemslie HaumenoBanue
n/n HHIUKATOpa MHJIIKATOpa IUIAHUPYEMOTO PEe3yJIbTaThI OLIEHOYHBIX
JIOCTHKEHUSI JOCTIDKEHUS pe3ynbTara o0yueHus CpencTB
KOMITETEHIINT KOMITETEHIINN 00y4eHus
1. N-1nxa 3HAaTh. OCHOBEI 3 (UO-1nk.1) 3HaeT: OCHOBEI Bompocsl Tecta
ApXUTCKTYp CUCTEM APXUTEKTYP CUCTEM

XpaHEHUs! OOJIBIINX
JTAHHBIX

XpaHCHUA OOJIBIINX

JAHHBIX
2. WI-2 k1 Ymerts: onepupoBats | Y (MI-2pk.1) Ymeer: onepupoBath | Kommekr
noHsTHeM «bopiue HOHATUEM «BOJBIINE | PMUTALMOHHBIX
JAHHBIE» JTAaHHBIE

3ama4




3. NI-3 k1 Bnaners: metogamu u | B (UJ1-3p¢.1) Bnaneer: metogamu Bomnpocet IbIE:
HHCTPYMCHTAMU U MHCTPYMCHTaMHU cJauyM 3ayeTa
aHalIM3a OOJIBIINX aHanu3a OOJNBIINX
JAHHBIX JTaHHBIX

4, N-1hxs 3HAaTh: A3BIKH U 3 (UO-1k.s) 3HaeT: SI3BIKA K Bompocsl Tecta
(peiiMBOpKH dpeitmMBopKkH
UCTIONTBb3YEMBbIE JUIS HCTIONb3yeMbIe V1A
paboThI ¢ 6ONMBIIIMHA paGoTs! ¢ GoTBITHME
JAHHBIMU

IAHHBIMH

5. WUI-2 ks VYwmerts: passeptoiBath | Y (MI-2pk.s5) Ywmeer: Kommiekr
CHCTEMBI aHAIH3a pa3BepTHIBATH MMMTAI[HOHHEBIX
OOJIBLINX TaHHBIX, CHUCTEMBI aHAIN3a 3a1a4
3arpykaTh B HUX OOJIBIINX JAHHBIX,

JIAHHBIC U BBIIOJIHSTh 3arpy’kaTh B HUX

aHAJTUTHYCCKHE JIaHHBIC U

BEIOOpKH BBITIOJIHATH
aHAJTUTUYCCKHE
BBIOOPKH

6. WUI-3 ks Bnaners: metogamu v | B (MJ1-3p1¢.5) Braageet: meTonamu Bomnpocsr IS
HHCTPYMEHTAMU U MHCTPYMCHTaMHU clauu 3a4era
aHajau3a OOoJBIINX aHanm3a OOJBIINX
JIAHHBIX JTaHHBIX

7. W1k 3HaTh: 0COOEHHOCTH 3 (MO-1k-s) 3naeT: ocoberHocTH | Bompock Tecta
MTOCTPOCHHS CUCTEM MIOCTPOCHHS CHCTEM
aHajau3a OOJIBIIKNX aHaau3a OOJNBIINX
JAHHBIX JIaHHBIX

8. WUI-2 ks YMeTs: noadupaTh Y (U-2pk-8) YMeer: noadupath Kommiekr
HHCTPYMEHTBI JJIsI HHCTPYMEHTHI JIs MMHTAIMOHHBIX
peleHus peleHus 3a1a4
KOHKPETHBIX 3a/1a4 KOHKpPETHBIX 3a1a4
aHajau3a OOJIBIIKX aHanu3a OOJNBIIHNX
JIAHHBIX JTaHHBIX

9. -3 ks Buaners: metogamu 1 | B (MJ1-3x.g) Bmaneer: metonamu Bompocst TUIS
HHCTPYMEHTAMU U HHCTPYMEHTaMH cJa4yM 3ayeTa
aHajau3a OOoJIbIINX aHajn3a OOoJIBIINX
JIAHHBIX JIaHHBIX

4. COAEP KAHME JUCHUIIJIMHBI

4.1. YuyeOHO-TeMaTu4ecKuil mi1an. Ounas ¢popma o0yueHus
KonuuecTBo uacos
KOHTaKTHOM paboThI C
Howmep Haumenoanue paznena,
Iperno/iaBaTesieM
paszena, TeMbI TEMBI
JlaboparopHbie
Jlexuu
paboTHI
1 Mogenu JaHHBIX 2 -
- 2 BBenenue B Oonblnne JaHHBIE 2 -
£ 3 Texunonorust MapReduce u Apache Hadoop 4 8
2 4 Bsenenue B cucrems NOSQL 2 -
A~ 5 XpaHunuuia KiIo4y-3HauyeHue 4 4
Pyoexcnoiit konmponw 1. Tecmuposanue 2 -
N 6 Cron6110BbIe XpaHUJIMIIA JaHHBIX 2 4
£ 7 Cucrembl Apache Hive u Apache Impala 4 8
2 8 YcToliuuBble pacrpenenéHHble 0a3bl JTAHHBIX 4 4
P (RDD) B Apache Spark




9 [ToTokoBass 00paboTka W aHANU3 JAaHHBIX B 4 4
Apache Kafka
Pybescuntit konmpons 2. Tecmuposanue 2 -

Hmozo: 32 32

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH

Tema 1. Mooenu oannuix

[TonsiTue JTAHHBIX. Turbr JTAHHBIX: CTPYKTYpUPOBaHHbIE, HE
CTPYKTYpUpPOBaHHBIC, IOJy  CTPYKTypupoBaHHble.  CuCTeMBl  yIpaBJEHUS
peNSIMOHHBIMM 0a3aMu JaHHBIX: cBoricTBa ACID.

Tema 2. Beeoenue 6 6onvuiue 0OanHuvle

[Tonsatue «bonpimme maHHBIE». TexXHOIOTMYECKHWEe BBI3OBBI  «bosbmmx
TAHHBIX». XapaKTePUCTUKU OONBINUX JaHHBIX. cTounnky. BBeaeHne B TeXHOIOTHH
yIpaBIeHHS OONBIIMMY TAHHBIMHU.

Tema 3. Texnonozun MapReduce u Apache Hadoop

O030p BO3MOXKHOCTEH W Ha3HAYEHHUs CEpBUCA aHaiIu3a OOJBIIMX JIaHHBIX
Hadoop. Pacnpenenennas ¢aiinoas cuctema HDFS. VYcroiunBocTh kK cOOSIM U
perumikanwys. [Ipuanumner Texaonorun MapReduce. O6paboTka JaHHBIX C TOMOIIIBIO
MapReduce. Texuumueckue ocoOeHHocTH GyHKIIMOHUpoBaHUsS MapReduce B
Hadoop.

Tema 4. Beeoenue ¢ cucmemur NOSQL

O630p Texuomoruii NoSQL (NewSQL). NoSQL u Teopema CAP. Bums
NoSQL ©6a3 paHHBIX: XpaHWIUIA KIOY-3HAUCHWE, CTOJIOLOBBIC XPAaHMIIMIIA,
XpaHWIHIIA CEMEHWCTBO KOJOHOK, TpadoBbie 0a3bl JaHHBIX, JOKYMEHTHBIC Oa3bl
JTAHHBIX.

Tema 5. Xpanunuwia kiwu-3navenue

Haznauenwue. ApXuTeKTypa  XpaHWIWIIA  KJIIOY-3HAYCHUE Redis.
Hcnons3oBanue Redis.

Tema 6. Cmonoyoevie xpanuiuuia OAHHBIX

Hasnauenne. Apxutekrypa ctonbioBoro xpanunuiia ClickHouse. PaGoTta c
JAHHBIMU.

Tema 7. Cucmemwur Apache Hive u Apache Impala

Hasnauenue Apache Hive u Apache Impala. Apxutektypa cucremsr Apache
Hive. SI3bik 3ampocoB. Apxutektypa cucrembl Apache Impala.

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

Beenennie B Apache Spark. ApxurekTypa paclpeieieHHOTO TPHIOKEHUS
Spark. OcuoBubie konmemniuu Spark. RDD wu rpad mnpeobpazoBanuii. OCHOBHBIC
sTanbl 00pabOTKY JaHHBIX. 3arpy3ka JaHHBIX W3 BHENTHETO XpaHWIHINA. MI3MeHeHne
pa3MelICHHs JaHHBIX U KOJUYeCTBa MapTUInii. Beraucienus Hag qanasiMu B Spark.
VYnpasnenue namsteto B Apache Spark. DataFrame APl u Spark SQL.

Tema 9. ITomokosas oopadomka u ananusz oannwix ¢ Apache Kafka

OOmeH coOOmeHUsIMH 10 TUNy  «myonukarus/moanucka». Cucremsl
opranm3anuu odepenend. CooOmenuss u makerbl. Cxembl. TeMbl U pas3fenbl.




[IpousBogutenu u moTpeOuTenn. bpokepsl W KiacTtepbl. Heckombko KiacTepos.
CueHapuu UCIOIb30BaHUS.

4.3. JlabopaTopHbie padoThl

HanmenoBanue tem Hopmarus
HaumenoBanue paznena,
Howmep TeMbL 71a00paTOpHBIX PaboOT BPEMEHU,
TEMBI Jac.
3 Texnonorus MapReduce u Pa3BepThiBaHNE crCTEMBI 4
Apache Hadoop pacrpeesieHHbIX BeruncaeHuii Hadoop
Peanuzanus MapReduce 3agauu B 4
CHCTEME pacCIpe/ICIICHHBIX BBIYUCICHHIA
Hadoop
5 XpaHuauIia KiIrod-3HaueHUue YcranoBka cepepa Redis u pabora ¢ 4
nanaeiM4 B Redis
6 CTOon0110BBIC XPAHIIIUIIA YcranoBka cepsepa ClickHouse u pabora 4
JIAHHBIX ¢ nannbivu B ClickHouse
7 Cucremsl Apache Hive u VYcranoska Apache Hive u pabora c 4
Apache Impala nanHbiME B Apache Hive
Vcranoska Apache Impala u pa6ora ¢ 4
nanusivu B Apache Impala
8 YcroitunBbie Ycranoska Apache Spark u padota ¢ 4
pacnpenenéHHbie 0a3bl RDD pasabpiMH
naunbix (RDD) B Apache
Spark
9 [TorokoBast 00paboTKa 1 Ycranoska Apache Kafka u padora ¢ 4
aHamu3 JaHHbIx B Apache nanabivMu B Apache Kafka
Kafka
Hmozo 32

5. METOANYECKHUE YKA3ZAHUA JJISA OBYUYAIOLIINXCA
11O OCBOEHUMIO JUCHUMITVINHBI

IIpyn mpociymMBaHUM JIEKIIM PEKOMEHIYETCS B KOHCIEKTE OTMEYaTh BCE
Ba)KHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSIET BHUMAaHUE IPENOJABATENb, B YACTHOCTU
T€, KOTOpPbIE HANpPaBJICHbl HA KAaYECTBEHHOE BBINOJHEHUE COOTBETCTBYIOLIEH
1abopaTopHOI pabOTHI.

3al0roM KayeCTBEHHOT'O BBINOJIHEHUS J1a0OpaTOpHBIX padoT  SBISETCS
caMOCTOATENIbHAs TOJrOTOBKA K HHUM HAaKaHyHE NyTeM IOBTOPEHUS MaTepHalioB
nexumii.  IlpenonmaBareneM  3amiiaHUpOBAHO HAa  JTAOOPATOPHBIX  3AHATHUAX
KOJUICKTUBHOE B3aMMOJIEUCTBHE M pa300p KOHKPETHBIX CHUTYyallMi, a TakKxke
00CYyXJIeHHE HESICHBIX MOMEHTOB U CUTYyal[uil 10 JIEKIIMIOHHOMY KYypCy.

JUist  TeKyliero KOHTPOJS YCHEBAEMOCTH MPENOJaBaTeIeM HCIOJIb3yeTCs
OAITbHO-PEUTUHIOBAs CUCTEMa KOHTPOJISI U OIIEHKU aKaJeMHUYECKON aKTUBHOCTH.
[ToaToMy HacTOATENbHO PEKOMEHAYETCS TIIATENbHO MpopadaThiBaTh MaTepHuall
JUCHMIUIMHBL TIPU  CaMOCTOSITENIbHOM paldoTe, ywyacTBOBaThb BO Bcex (opmax
OOCY>KIeHHs M B3aUMOJCHCTBHS, KaK Ha JIGKIMUSIX, TaK U Ha Ja00OpaTOPHBIX 3aHITHIIX



B IEIX JIy4IIeTO OCBOCHUS MaTepuajga H TIOJYYCHHS BBICOKOW OIICHKH TIO
pe3ybTaTaM OCBOCHUS TUCITUTIIIUHBI.

BeimonHenre caMocTosITeNbHOM paboThl MOpa3yMeBaeT CaMOCTOSITENTHHOE N3yUYeHUE
Pa3aesioB TUCITUITIMHGI, TTOJTOTOBKY K JJa00paTOPHBIM 3aHATHSM, K PYOSKHBIM KOHTPOJISIM,

MOJITOTOBKY K 3aUeTy.
PCKOMCHI{yeMa}I TPYAOCMKOCTD CaMOCTOSTCIILHOM pa6OTI>I MNpcaAcTaBjicHa B
TaduIe:
PexoMeHIyeMblil pesKMM CaAMOCTOATEIbHOM pa0doThl
HanmenoBanme Pekomeryemas
BH/IA CAMOCTOSITEJIbLHOI PadoThI TPYAOCMKOCTE,
aKaJI. Jac.

CamocTosiTeJIbHOE H3YYeHHe TeM THCIUITHHBI: 50
Monenu qaHHBIX 2
Beenenue B Ooblve TaHHBIE 2
Texnonorust MapReduce u Apache Hadoop 6
Bsenenue B cucremb NOSQL 4
XpaHuiuia KIr4-3Ha4eHUe 7
CT10n0110BBIC XPAHUIIMIIA TAHHBIX 7
Cucrembl Apache Hive u Apache Impala 8
VYcroituuBble pacnpenenénnbie 6a3bl qanHbix (RDD) B Apache Spark 7
ITorokoBast 00paboTka u aHanu3 gaHHbIX B Apache Kafka 7
IloaroroBka k adoparopubiM padoram (o 1 u. Ha Kaxa0e 3aHATHE) 8
IloaroroBka k pyde:KHbIM KOHTPOJIM (110 2 Yaca) 4
IloaroroBka K 3a4ery 18
Bcero: 80

6. ®°OHJI OHEHOYHbIX CPEJICTB

JUISI ATTECTAIIAA IO JUCTIUTIAHE

6.1. [lepeyeHb OLIEHOYHBIX CPECTB

1. bannbHO-peHTHHIOBas CHUCTEMa KOHTPOJS M OLEHKH aKaJIeMHYeCKOU
akTuBHOCTH oOyuaromuxcs B KI'Y (175 ouHoit popmbl 00yUueHwMs)

2. OT4eThl 00yJaIOMUXCs 10 JJTaO0OpaTOPHBIM paboTaMm.

3. baHk TecToBBIX 3aHaHMil K pyOexHBIM KOHTpossiM Ne 1, No 2

4. TlepeueHb BOIIPOCOB K 3a4ETY.

6.2. Cucrema 0a/JIbHO-PEHTHHIOBOM OLICHKHU Pa0oThl 00y4aIOLMXCSl 10 AUCHMILIMHE

No | HammenoBanme Conepxanne
1 | Pacnpenenenue Pacmpenenenne 6amioB
0aJuioB 3a 11 cemecmp




CEMECTPHI IO
BUJaM Y4eOHOM o 9
. ya Brinonsenue u 2 =
a0O0THI K1 . =
PabOTRL, CPOKU | g1y vyeGHOi [Mocewmenue 3alUTa = = z 2] o
caa4yu yuyeOHOU ) o o 52| 28| &
paboThr: JIEKIUH nabopatopHoi S el 88 8
paboTHI > | 2> T
paboThI a8 &3
(0oso0samces 0o = =
ceedenus
ooyuarowuxcsa
HA nepeom bannbHas
P , 15 x 16= 165 45x 8 =32 11 11 | 30
yueOHOM OIICHKa:
3aHAMUU)

Kpurepuii nepecuera 6amioB B
TPaJUIIUOHHYIO OILIEHKY I10
UTOTaM paboTHI B CEMECTpe U
3ayera

60 1 MmeHee 0aIOB — HEYJOBIETBOPUTEIHHO; HE 3a4TEHO;
61...73 — yIOBIETBOPUTEIHHO; 3aUTCHO;

74... 90 — xoporo;

91...100 — otmaHO

Kpurepun nomycka k
MPOMEXYTOYHOH aTTecTaluHy,
BO3MOJKHOCTH TTOJTY9CHHS
aBTOMAaTHYECKOTO 3a4eTa I10
JUCIHUIIIIMHE, BO3MOXHOCTb
MoTy4eHus] OOHYCHBIX 0aJTOB

Hdns  pmomycka K HPOMEXKYTOYHOM — aTTECTallMd MO
JUCLUIUIMHE 332 CeMecTp OOydYaloluiics AOJDKEH HaOpaTh II0
WTOTaM TEKYIIEro U pyOeKHOTO KOHTPOJIsl He MeHee 51 OaioB.
B cmyuae ecnu obydatommiicss HaOpanm meHee 51 Oamnma, To K
aTTECTAllMOHHBIM HCIBITAHUSAM OH HE JIOIYCKAeTCsl.

s momydeHust 3adera 0e3 NPOBEAEHHUS NPOLERYPHI
MMPOMEXYTOYHOW aTTecTaluu OOydJaromeMycss Heo0X0IuMo
HaOpaTh B X0O/ie TEKYLIETO U pyOeKHBIX KOHTpOJIeH He MeHee 61
O6amta. B aTom ciyyae uTOr OayUIBHOH OIICHKH, MOTy4aeMOM
oOydarommmMcsi, OmpeAensieTcs IO KOJMYECTBY  OallioB,
HaOpaHHBIX M B XOZ€ TEKYIIEero U pyOexkHOro KoHTposei. [Ipu
9TOM, Ha YCMOTpEHHE MpernojaBarens, OanbHas OIEHKA
00ydJaromerocs MOXKET OBbITh IOBBIMICHA 34 CUET IOJIyYCHHS
JOTIOJTHUTEINIBHBIX 0aJUIOB 32 aKaAEMHUYECKYIO aKTUBHOCTb.

OOyJaronuicsi, UMEIOIIUNA NPaBO Ha TOJYyYEHHE OLICHKU
0e3 MpOBEICHHUS IPOLEAYPHl NPOMEKYTOYHOW AaTTECTallWH,
MOXET MOBBICUTH €€ IyTeM CAa4YM aTTECTALOHHOT'O HCIIBITAaHMS.
B cnyyae monmydeHuss oOydarommMcs Ha aTTeCTalMOHHOM
ucnbiTanuy 0 6aJuIoB UTOT OAJTBHOW OIEHKH 0 TUCHUIUIMHE HE
CHIDKAETCS.

3a akaJeMHYECKyl0 aKTUBHOCTH B XOJIE€ OCBOEHHMS
JTVCIMIUIMHBI, Y9acTHe B Y4eOHOMH, Hay4HO-HCCIIeI0BATEIbCKOM,
CHOPTUBHOM,  KYyJIbTYPHO-TBOPYECKOW W OOIIECTBEHHON
NeATeTbHOCTH  00ydJaromieMycsi MOTYT  OBITb  HAa4MCIICHBI
JNOTIOJIHUTENbHBIE  Oayutbl.  MakCcUManbHOE  KOJHYECTBO
JOTIOJIHUTENLHBIX ~ 0ajlloB 332  aKaJeMHYEeCKyI) aKTUBHOCTh
cocrassiet 30.

OcHoBaHMeM ISl TONMYYEHHS JOMOJHHUTENbHBIX 0asioB
SIBJISIFOTCSL:

- BBINIOJIHEHHUE JONOJHUTENBHBIX 33laHUH TI0 JTUCLUIUINHE;
JONOJIHUTEJIbHBIE OaJTbl HAUMCIISIFOTCS ITPENOAaBaTENIEM;

- yyactTHe B TEYEHHE ceMecTpa B yd4eOHOM, HaydHO-
HCCIIE0BATENbCKON, CIOPTUBHOM, KYJIbTYPHO-TBOPYECKOW U 00-
mecTBeHHoN nesTeabHocTh KITY.




4 | ®opMbI B BBl yUeOHOU pabOThI B cmydae eciam K TIPOMEXYTOYHON aTTECTAITMH (3a4CTy)
JUTSL HEY CTICBAOIIIX HaOpaHa cymMMa MeHee 51 0ammoB, o0yJaromeMycss Heo0X0IUMO
(BOCCTaHOBUBINIUXCS HA Kypce HaOpaTh  HENOCTAIOIIEe KOJUYECTBO Oa/uloB 32  CYET
00y4eHus1) 00yUarOIIUXCS IS BBITTOJIHEHHS JIOTIOJIHUTEIIBHBIX 3aJlaHHi, IO KOHIA TOCIICAHEH
MOJTyYeHHS HeJOCTAIOIIIX (3aueTHOI) HEACIH CeMecTpa.
0aJuIoB B KOHIIE CEMecTpa JlukBupmanms akageMHYeCKHX 3aJI0JDKEHHOCTEH, BO3HUKIIIMX

M3-32 pasHOCTH B Y4YeOHBIX IUIAHAX TIPH MEPEBOJC MU
BOCCTAHOBJICHHH, TIPOBOJTUTCS yTeM BBITIOJTHCHUSI
JIOTIOJTHUATENBHBIX 33aHui, (hopMa U 00bEM KOTOPBIX OMPEACIISCTCS
TMPETIoIaBaTeNIeM.

6.3. IIpouenypa oneHMBAHUA Pe3yJbTATOB OCBOEHUS TUCIIUTNIMHBI
PyGexxHbie KOHTPOJIM TPOBOATCS B (POpME MUCEMEHHOTO TECTUPOBAHUS.
3auer — B ¢opme ycTHOro orBera Ha 2 Bompoca. [lepedeHnr Bompocos

MpernojiaBartesib BbIJAaeT 3apaHee. Bpewms, oTBOJMMOE CTYJIEHTY Ha IOJTOTOBKY
BOIIPOCOB, cocTaBisieT 1 akamemuueckuil yac. Kaxnpiii Bompoc oreHuBaeTcs B 15
OaJIIoB.

[lepen mpoBeneHHEM KaXJIOro pyOekKHOro KOHTPOJISA IIpernojaBareib
npopadaThiBaeT ¢ 00Y4arOIIMMUCS OCHOBHOM MaTeprall COOTBETCTBYIOLIUX Pa3/IeiioB
JTUCITUTIIMHBI B (pOopMe KpaTKOH JIEKITUN-TUCKYCCHH.

Ha kaxngoe tectupoBaHue Tmipu pPyOEKHOM KOHTpOJE OO0ydarmemMycs
OTBOJUTCS 2 aKaJeMUYECKHUX Yaca. bajuibl CTyIEHTY BBICTABISIIOTCS B 3aBHCHMOCTH
OT YHCIIa TPABWJIBHO BBIOPAaHHBIX OTBETOB. BapwaHTBI TECTOBBIX 3aJaHUN IS
PYOEKHBIX KOHTPOJIEH cocTosT U3 11 Bonpocos, 1o 1 Oanmmy Kaxslil.

Pe3ynbTaThl TEKyIIEro KOHTPOJIA YCIIEBAEMOCTH U 3adeTa 3aHOCITCS
MperoiaBaTesieM B 3a4eTHYIO BEIOMOCTh, KOTOpas CHAeTCS B OpPraHU3aIlMOHHBIHA
OTJIeJI MHCTUTYTA B JICHb C/Ia4M 3a4€Ta, a TAK)KE BHICTABIISIIOTCS B 3aYETHYIO KHIKKY
oOyyJarorerocs.

6.4. IlpumMepbI O1LIEHOUYHBIX CPEACTB Il PYOe:KHbIX KOHTPOJIeH U 3a4eTa

1-wvi1 pyobestcrulit Konmposn

1. Yro 3nauut | B ab6peBuarype ACID?

a) Incomplete

0) Indefinite

B) Isolated

2. Kakne n3 yka3aHHBIX KOMIIOHEHTOB BXoaAT B coctaB Y ARN?

a) Node Manager

0) Resource Manager

B) Journal Node

r) Resource Tracker

1) Scheduler

¢) Application Manager

3. 3amena 12 snepuoro cepepa ¢ 64 ['06 mamsitu Ha 32 sinepHbIi cepBep ¢ 128
['0 maMsaTH SABISIETCSI MPUMEPOM

a) BEPTUKAIHHOTO MaCIITA0UPOBAHUS

0) rOPU30HTAJILHOTO MacIITaOMPOBaHUS

B) HE BEPHO HU TO, HU JPYroe
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2-011 py0excHblil KOHMPOJlb

1. Kak pacuugpossiBaercss RDD?

a) Rigid Data Delivery

0) Reduced Data Distributer

B) Resilient Distributed Dataset

r) Redundant District Dataset

1) Regularized Derived Dataset

2. Kak pacmmdpossiBaetcsa DStream?
a) Data Stream

0) Discretized Stream

B) Decomposed Stream

r) Distributed Stream

m) Deterministic Stream

3. Kakoli u3 yka3aHHBIX KOMIIOHCHTOB BXOZAT B cocTaB Hive?
a) Data Node

0) Driver

B) Job Tracker

IIpumepHBIN NepeYeHb BOIPOCOB K 3a4eTy

1. Tunibl JaHHBIX: CTPYKTYPUPOBAHHBIE, HE CTPYKTYpPHUPOBAaHHBIE, IMOIY
CTPYKTYPUPOBAHHBIE.

2. Xapaktepuctuku ACID 6a3 naHHBIX.

3. XapakTepucTUKu OOJIBIINX JAHHBIX U UX UCTOYHUKHU.

4. Pactipenenennas (aitioBass cucrema HDFS. VYcroiunBocth Kk cO0siIM U
peruUIMKaIus.

5. Ilpunuunsl TexHonorun MapReduce. OOpaboTka AaHHBIX C MOMOILBIO
MapReduce.

6. Texauueckue ocobennoctu pynkronuporanus MapReduce B Hadoop.

7. 0O630p Texnonoruit NoSQL (NewSQL). NoSQL u teopema CAP.

8. Bunger NOSQL 06a3 maHHBIX: XpaHWJIWINA KIFOY-3HAYCHHUE, CTOJIOIIOBHIE
XpaHWIWINA, XpaHWIUIIA CEMEHCTBO KOJOHOK, rpadoBble 0a3bl JaHHBIX,
JIOKyMEHTHBIEC 0a3bl JaHHBIX.

9. ApxuTeKTypa XpaHHUJIHIIA KTou-3HadeHue Redis.

10. Apxurektypa ctonb6ioBoro xpanwmiia ClickHouse.

11. Hasunauenue Apache Hive u Apache Impala.

12. Ha3Hnauenue u apxuTekTypa cucrembl Apache Hive.

13. sI3wik 3ampocos Apache Hive.

14. Ha3zHaueHue u apxuTekTypa cuctembl Apache Impala.

15. ApxutekTypa pachpeaeiecHHoro —npuioxenus — Spark.  OcHoBHbIE
koHuenmun Spark.

16. RDD u rpad npeobpazoBanuii. OCHOBHBIE 3TaIlbl 00paOOTKH JaHHBIX.

17. OOMeH CcOOOIIEHUsIMA 10 THUIY «IyOauKamus/moanucka». Cucremsl
OpraHu3aluy ovepeen.

18. Ha3znauenue u apxutekTypa cuctembl Apache Kafka.
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6.5. ®OH/1 OLIEHOYHBIX CPECTB
[lomuprit GaHK 3agaHUil [IsI  TEKYIIEro, pyOEXKHBIX KOHTpOJEeH U
IPOMEXKYTOUHOM aTTecTallid MO AWCLUUIUIMHE, TOKa3aTelld, KPUTEPUHU, LIKaJIbI
OLICHMBaHHUs KOMIIETCHIINI, METOIMYECKIE MAaTEPHAIIbI, ONPEICIIAIONINE TPOLEAYPhI
OLICHMBaHUsI 0Opa30BaTENbHBIX PE3yNbTAaTOB, MPUBEACHBI B Y4eOHO-METOIUUYECKOM
KOMILJIEKCE TUCIUILTUHBI.

7. OCHOBHASA U JONOJIHUTEJIBHAS YYEBHASA JIUTEPATYPA
7.1. OcHOBHas yueOHAas1 JIUTEPATypa
1 Ecy, M. T. IlpuHuumsl OpraHM3alldd paclpejiefleHHbIX 0a3 JaHHBIX
[Dnexrponnslii pecype] / M. T. Ecy, I1. Banbaypuec; nep. ¢ anria. A. A. CIMHKHHA. —
OnektpoH. tectoBble naH. — M.: JIMK Ilpecc, 2021. — 672 c. — Joctyn u3z 9bC
«KOHCYIIBTaHT CTyIeHTaY.

7.2. lonosiHUTEILHAS yU4eOHasl JIUTepaTypa

1 Peamonp, 3. Cemb 06a3 aHHBIX 32 CEMb HeJelb. BBeeHne B COBpEMEHHBIE
0a3pl manueix u uaeonoruro NOSQL [Dnextponusiii pecype] / Opuk Penmonn,
JIxuMm. P. Yuncon; nep. ¢ anrn. A. A. CIMHKUH. — DJIEKTPOH. TECTOBBIE NaH. — M.:
JAMK Ilpecc, 2013. — 384 c. — octyn u3 3bC «KoHCYnbTaHT CTynEeHTa.

2 Tlcentuc, Ouapro k. [lorokoBas obpadboTka nanHbix. KoHselep peajbHOTO
BpeMeHH [DnekTpoHHbIH pecypc] / Duapro k. Ilcentuc; mep. ¢ anria. A. A.
CnuakuH. — OnekTpoH. TectoBbie naH. — M.: JIMK IIpecc, 2018. - 218 ¢. — Joctyn
3 ObC «KoHCYNbTaHT CTyIEHTa.

3JIbm, Y. Hadoop B nmeiictBum [DnektponHbiii pecypc] / Yak Jbom. —
OnektpoH. TecTtoBblie naH. — M.: JIMK Ilpecc, 2012. — 424 c. — Hoctyn u3 9bC
«KOHCYIIBTaHT CTYJIEHTa.

4 Kapay, X. Uzyuyaem Spark: MoJIHHEHOCHBIN aHaIU3 HaHHBIX [DIEKTPOHHBIN
pecypc] / X. Kapay, D. KouBuncku , II. Bengemn, M. 3axapus. — DJEKTpoOH.
tectoBble JaH. — M.: JIMK Ilpecc, 2015. — 304 c. — Hoctyn n3 ObC «KoncynpranT
CTYJICHTa».

8. YYUEBHO-METOJIUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHOM PABOTHI OBYYAIOIIIUXCS
1. Hux J.M. JlaGopaTopHbIii NpPakTUKyM IO AUCHUIUIMHE «MeToabl u
WHCTPYMEHTHl ~ aHaiW3a OOJBIIUX  JIAHHBIX» JUJII  CTYJIEHTOB  IPOTPaMMBI
cnermanurera 10.05.03 «Mudopmarnmonnas 6e€30MaCHOCTh aBTOMATH3UPOBAHHBIX

cuctem» [Onextponnsiit pecypc] / J.U. Juk. — DnekTpoH. TekcToBbie naH. — Kypras:
KTV, 2021. — 100 c.

9. AH®OPMAIIMOHHBIE TEXHOJIOI'NHA,
INPOIT'PAMMHOE OBECIIEYEHHUE
N NHOOPMAILIMOHHBIE CITIPABOYHBIE CUCTEMBbI
1. 5BC «Jlaaby.
2. OBC «KOHCyNbTaHT CTYICHTAY.
3. OBC «Znanium.comy.

12



4. «"apaHT» - CIpaBOYHO-IIPABOBAsI CUCTEMA.

10. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE
JUCHHUITINHBI
MarepuanbHO-TEXHUYECKOE OOECleueHrne M0 peaau3aluyd  JAUCIUIIIUHBI
OCYIIECTBISIETCS B CcOOTBeTCTBMM ¢ TpeboBanuss PI'OC BO mno ma"HOM
oOpa3zoBaTeILHON ITpOoTrpaMMe.

11. st cTy1eHTOB, 00Y4YAIOIIMXCSH C HCIOJIb30BAHMEM AUCTAHIIMOHHBIX
o0pa3oBaTe/IbHBIX TEXHOJIOT Ui

[Ipy  ucnonb30BaHMM  BJEKTPOHHOTO  OOy4YeHMS] M JHUCTAaHIMOHHBIX
oOpaszoBarenbHbIX TexHonoru (masee OO0 u JIOT) 3aHATUS NOJHOCTBIO WM
YaCTHUYHO TPOBOJATCA B pexume oHjaiiH. OO0beM TUCIHUIUIMHBI U pacIpeieiieHue
Harpy3ku mo Buaam paboT coorBerctByeT 1. 4.1. Pacmpenenenue 0OamioB
COOTBETCTBYET M. 6.2 IMO0 MOXET OBITh U3MEHEHO B COOTBETCTBUHU C PELICHUEM
kadenpel, B ciydae nepexoga Ha D0 u JJOT B mpouecce oOyueHus. Pemienue
Kadenpsl 00 HMCHOIB3YEMBIX TEXHOJOTHSAX U CHCTEME OICHUBAHUS JIOCTHKCHHM,
oOyJaromuxcs MPUHUMAETCI C YYE€TOM MHEHHS BEIyIEro mpernojaBaTens u
JOBOJUTCSI 1O CBEJICHUSI O0yUaIOLIUXCA.
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[MPMJIOXKEHME 1

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

00pa30BaTeNLHOM MTPOrPaMMBI BBICIIIETO 00pa30BaHUS —
IPOrpaMMBI CIICITUATTUTETa
10.05.03 — UndopmanuonHasi 6e30MaCHOCTL ABTOMATU3UPOBAHHBIX CHCTEM
Crnenuaan3amusi Ne 5 «be30nacHOCTb OTKPHITHIX HHPOPMAITHOHHBIX CHCTEM»

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

Coaepxanue 1M CHUITHHBI

Monenu nansbix. BBenmenue B Oonbliue aaHHbie. Texnomorust MapReduce u
Apache Hadoop. Bsenenme B cuctembl NoSQL. XpaHwiuina KiIr4-3HAYCHUE.
CronbuoBbie xpanwnuina gaHHbix. Cuctemsl Apache Hive u Apache Impala.
YcroituuBsie pacrnpenenénnsie 6a3bl gaHHbix (RDD) B Apache Spark. IlorokoBas
oOpaboTka 1 ananu3 nanHbeix B Apache Kafka.
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JIMCT
perucTpanuy U3MeHeHHH (I0MOJTHeHU )
B pa00o4y10 NporpamMmy y4eOHOM Q¥ CHUIIIMHBI
«MeTobl U HHCTPYMEHTBI aHATHU3a 00JIbIINX JAHHBIX)
o0pa30BaTeILHON MPOTPAMMEBI BBICIIIETO 00Pa30BaHUS —
IPOrpaMMbl CIICIUATTUTETA
10.05.03 — UndopmanuonHasi 6€301aCHOCTh ABTOMATU3HPOBAHHBIX 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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