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1. HEJIU A BAJJAYN JTUCIHUITINHBI
1.1. Hean aucuMnInHbI
Llenpro AUCHUIINHBI SBJSIETCS OCBOCHHE MOJCICH, METOJIOB, TEXHOJOTUN U
UHCTPYMEHTOB XpaHEHUsI U 00pabOTKH OOIBIINX JaHHBIX

1.2. 3agaum ocBOeHMSI TUCIUILIHHBI

- O3HAKOMJIEHHE CTYJICHTOB C OCHOBHBIMH KJIaccaMu 3ajad 00paboTKu
OOJBIINX JaHHBIX;

- M3YYCHHE METOJOB M TEXHOJOTHUH HMHTEJUICKTYyaJIbHOTO aHaiu3a OOJIBIINX
00BEMOB TaHHBIX;

- OCBOCHHE TEXHOJIOTHH IMOATOTOBKH, XpPaHEHHUS U paclpeAeIéHHON 00paboTKu
OOJIBIINX TaHHBIX;

- MpUOOpPETeHNE HABBIKOB HMCIOJIb30BaHUS TEXHOJOTHH M MHCTPYMEHTOB
Big Data npu perneHuu npakTUYeCKUX 3aad.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hucrumnaa « TexHonorun o0paboTKu OONBIINX TAHHBIXY» OTHOCHTCS K JIHC-

UIUTMHAM YacTd, GOPMUPYEMOI ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUN OJI0Ka
bl1.

3. HEPEYEHDb INTAHUPYEMBIX PE3YJIBTATOB OBYUYEHUS 110
JAUCHUIIJIMHE

[Ipouiecc n3yyeHus: AMCUMUILIUHBI « TeXHOIOrUKU 00PaOOTKH OOJIBIINX JTAHHBIX)
HarpanJjeH Ha (OPMUPOBAHUE CIETYIOUUX KOMIIETEHIUH:

[1K-5 - Cnoco0eH Hucnoab30BaTh 3HAaHWE OCHOBHBIX METOJI0B UCKYCCTBEHHOTO
MHTEJUIEKTAa B MOCieytonieil npoheccuoHaNbHOM ASSTENbHOCTH B KAYECTBE HAYUHBIX
COTPYAHHUKOB, TMpErnoaaBaTesieii o0pa3oBaTeIbHBIX OPTaHU3AIMK BBICIIETO 00pa3o-
BaHUS, UHKEHEPOB, TEXHOJIOTOB

Pe3yabTarhl 00y4eHHs, XapaKTepHU3yHOIIHe

KoMmnerenuus
c(hopMHUPOBAHHOCTH KOMIIETEHIITUH

I1K-5 3HaTh METO/Ibl OOPAOOTKHU M aHa/IM3a OOJIBIINUX JAHHBIX, TEX-
HOJIOTUU pacrpefeéHHON 00pabOTKK TaHHBIX

YMeTb UCHONB30BaTh TEXHOJOTUM XpaHEHUs, OO0pabOTKH H
aHanu3a OONBIIMX JAHHBIX MPU PEHICHUU NPOQPECCHOHATBHBIX
3aja4

Baapers unctpymenramu Big Data u HaBblkamMu WX mpakTuye-
CKOT'O IPUMEHEHUS! B IPUKJIAAHBIX 00JIACTIX




4. OFBEM JUCIHHUIIJINHBI
O6miass TPYIOEMKOCTh JIUCHUIUIMHBI «TexHomoruu oOpadOTKH OONBIINX
JIAHHBIX» COCTaBIISIET 4 3.€.
Pacnipenenenne Tpy10€MKOCTH JUCITUTUIMHBI IO BUAM 3aHITHN
ouyHas / 3a04Hast GopmMbl 00yYeHHsI

. Bcero CemecTpbl

Buer yaeO6HO# paboThI HACOR 7
AyauTopHbIe 3aHATHS (BCEro) 72 72
B ToMm uncie:
Jlexin 36 36
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi paboTa 72 72
KypcoBoii npoekt
Yacel Ha KOHTPOJIb
Bubl mpoMexyTOUHOM aTTECTAlNU
3a4€T C OLICHKOU + +
OO6111ast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YacChl 144 144
3a4.e]I. 4 4

5. COAEP KAHUE JUCIHUIIJIMHBI (MOJYJIA)
5.1 Conep:xanme pa3aesoB IMCHUILUIMHBI M pacnpeae/ieHue TPY10eMKOCTH
0 BHJAaM 3aHATHH

o4Has / 3a04Hast Gopmbl 00yUeHMsI

Ne JIa0. Bcero
HanMenoBaHue TeMbl ConepxaHue paszerna Jlekn CPC ’
/o 3aH. Jac
1 Ocnossl Big Data Ilonsitre Gonpiiux maHHBIX. OcOOEHHOCTH

cbopa, xpaHeHus, oOpabOTKM U aHamu3a OOJb-
IIMX MACCUBOB JAaHHBIX. VICTOYHUKH OOJBIIMX
JTAaHHBIX. XapaKTePUCTUKA OOJBIINX TAHHBIX.

JKusHeHHbIM LMK OOJIBIIMX  JaHHBIX.
Ortanbl 00pabOTKU OONBIINX IAHHBIX. 3a/IaYH,
pelaembie pu 00paboTKe OONBIINX TaHHBIX.

[IpuHtmnBl yrnpaBiaeHWss OOJBITUMHU JIaH-
HbIMH. TpeOoBaHUS K cHCTEMaM XpaHEHHUS |
00paboTKN OONBIINX JTaHHBIX.

Hcnonp3oBanue OONBIIMX HaHHBIX B HH-
(hOpMAIMOHHBIX CHCTEMAX
2 | AHaIMTHKA OOJIBIINX OCHOBHEBIC 33/1aul aHAJK3a OOJIBIINX JAaHHBIX
JTAHHBIX B MH(POpPMAIMOHHBIX cucTeMax. Kimaccudukarms
COBPEMEHHBIX METOJIOB aHAIIN3a JaHHBIX.

Pa3Bel0uHbIA aHANMKM3 _OOJBIIMX _ JTaHHBIX.

16 16 30 62




COop maHHBIX M3 pa3HBIX HCTOYHHKOB. IIpenBa-
pUTEIBbHBIN aHamu3, o00paboTKa © OYHCTKA
JTAaHHBIX.

Ocobennoctu TexHosornn Data Mining. 3a-
nmaan Data Mining 1 METOZIBI MX pEeIIECHHS. DTaIIbI
HMHTEJUIEKTYyaJIbHOTO aHAIM3a JaHHBIX.

Hcnonb3oBanne MetomoB Data Mining st
aHanmm3a OoNBIIMX [OaHHBIX. Permenue 3amad
KiIaccu(UKauy, KIacTEPU3alUHU, MPOTHO3ZUPO-
BaHUs Ha OCHOBE OOJBIITUX JaHHBIX.

MeToabl MAIIMHHOTO OOYYCHUSI, UX KIACCH-
¢ukammst U ocobeHHOCTU. M cmonb3oBaHUE Me-
tonoB Machine learning nist aHanmu3a GOJBIIUX
JTAaHHBIX.

HefipocereBbie  TeXHOIOTHH  0OOpabOTKH
nHpopManuuy.. 3agadu, peraeMple C HCIOJIb30-
BaHMEM HCKYCCTBEHHBIX HEHPOHHBIX CETeH.
Knaccupukanus WMCKYCCTBEHHBIX HEHPOHHBIX
cereil. Tlomxonpl K TMOCTPOCHHIO W OOYYCHHIO
HCKYCCTBEHHBIX HEHUPOHHBIX CeTel. DTambl HE-
pOCETEBOI0 aHalKM3a IaHHBIX. [IpakTH4eckoe
UCTOJI30BaHUEC HEHPOCETEBBIX TEXHOJIOTHU IS
peleHus 3ama4 00pabOTKK U aHaIHM3a OOJBIIUX
JTAaHHBIX.

TexHonmornu BU3yanu3alMd U TpaHCPOpma-
LM JJAHHBIX. MHOTOMEpPHBIN aHaJIu3 JaHHBIX.

CoBpeMeHHbIE HHCTPYMEHTAIBHBIE CPEICTBA
1 CHCTEMBI aHan3a OOJBIINX JaHHEIX. VcHoms-
30BaHne Ombmmorek Python mis pemrenus ana-
JIMTHYECKHX 3a71a9 00pabOTKU JaHHBIX.

Texuomornn u
WHCTPYMEHTBI  pac-
npenenéHHon  obpa-
0OTKH OOJIBIIUX
IaHHBIX

bazoBbie apxuTekTypsl pacnpenenéHHON
00paboTku maHHBIX. [lapamiensHble U 00JaYHBIE
BBIUHCIICHUSL.

Monens  pacnpelenEHHBIX — BBIYUCICHUMA
MapReduce, eit HazHaueHue, 0COOECHHOCTH, 00-
JacTH  NpuMeHeHws..  [IpuHnmum — paboThI
MapReduce. Dtansl 00pabOTKH JaHHBIX Ha OC-
HoBe MapReduce, 6a30Bble (YHKIMH BBIYHUCIIH-
TEJIBLHOU MOJIETH.

Inatrdopma pacnpenenéHHolt o0pabOTKH
O6onpmmx maHHBIX Hadoop. BosmoskHOocTH, OC-
HOBBI TIOCTPOEHHsI W apxuTekTypa Hadoop.
OnemenThl kiactepa Hadoop.

OcHoBHble kKomnoHeHTH Hadoop. OcHOBBI
Yarn. Peamuzaums u wucnosb3oBanue Qpeim-
Bopka MapReduce B pacmnpenenénnoii cpepne.
Pacnipenenénnas daiiosas cucrema HDFS, ap-
XUTEKTypa, NPUHIMIG (YHKIIMOHUPOBAHUS H
peanu3zanys. SI3bIKA MOMCKOBBIX 3aIPOCOB LIS
Hadoop.

CocraB skocuctemMbl Hadoop, oCHOBHBIE
MpOeKThl W TexHojoruu. Apache Spark, ero
0COOEHHOCTH, ApXHUTEKTypa, MPHUHIHUIBI (HYHK-
nuoHupoBaHusa. OpraHm3arys pacrpenenéHHon
00paboTKH CcIabOCTPYKTYPHUPOBAHHBIX JTAHHBIX
Ha ocHOBe Apache Spark. Pacmpenenénnas mo-
TokoBas miaarpopma Apache Kafka, BozmoxHo-
CTH, ApXHUTEKTypa, MPUHIUIBI (QYHKIHOHUPO-
Banus. OpraHms3anus MOTOKOBOW —Iepenavn
nmaHHbIX Ha ocHOoBe Apache Kafka. OchoBHbIe
npuHouns! pabotsl Apache Hive.

Hcnons3oBaHre COBPEMEHHBIX HHCTpY-
MmenToB BigData mpu IpoeKTHPOBAHMH M DKC-
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IuTyaTanuu HHGQOPMAIIMOHHBIX CHCTEM.

4 Texnonornu xpa-| TexHomoruu xpaHeHHs OOJBINUX IAHHBIX HA
HEHUs Oosbiinx|ocHoBe HepemsauuoHHbIx CYBJl.  OcHoBHbIE
naHHblX.  Oprasusa-|xapakrepuctukn NoSQL CYB]I. OcobGennoctu
nus xpaHwnn naH-|HepemssunoHHbpix CYBJl. KirodeBble oTimmuust
HBIX Ha OCHOBE HEpe-|MEXIy pESIIHOHHBIMA W HEPEeIAIHOHHBIMA
nsauuoHHbIX CYB/] CYBJI. Monenn JnaHHBIX B HEPEISIIMOHHBIX
CYBJl. ®opmymupoBka CAP TeopemMbl u eé
cnencreuid. Kimaccuduxamus NoSQL CYB/I.

Basel mamueIx “xiarod-3HaueHume”’. Accolma-
TUBHBIC MACCHBBI, KJII-MAMSATh W AJITOPUTMBI
BbITecHeHHs. [IpuHIMIBI ocTpoeHus 0a3 aH-
HBIX “KJIIOY -3HaueHue. [IpukinagHoe HCIoJb30-
Banue. Ilpumepbl. [lpuHIMIBI OpraHU3aIMH
CVYB/]] Redis.

JIOKYMEHTO OPHECHTUPOBAHHBIC 0a3bI TAHHBIX.
[punIIIE OpTraHn3aIuN JIOKYMEH-
TO-OPHUEHTUPOBAHHBIX 0a3 maHHBIX. OO0nactu
nucnons3oBanus. [Ipumep JOCYBJ] MongoDB.
[Iporpammubpie uHTEpdEHCH a1 paboThl €
MongoDB.

IIpunnuns! noctpoeHus konoHo4HbIX CYBJI.
Mogenu npeACTaBICHUS IaHHBIX, OpPraHU3aIHs
3ampocoB. [Ipumepsr komonounelx CVYBJ -
Hbase, Cassandra.

I'padoBeie CYB/I, ux ocobeHHOCTH M 00-
nmacta npuMeHeHus. CrocoObl OpraHu3aly |
XpaHECHHs aHHOTHPOBAHHBIX TpadoB. XapakTe-
puctuku TpadoBeIXx 0a3 maHHBIX. ['padoBas
CYBJl Neo4j. IIporpammubie uHTephEHCH IS
paboTsl ¢ Neod;.

Hcnonb3oBanne Hepensaimonabix CYB/l mpu
MIPOEKTHPOBAHNN M JKCIUTyaTallnyd HWH(OpPMAIH-
OHHBIX CHCTCM.

Hroro 36 36 72 144

5.2 Ilepeuyennb 1a00paTOPHBIX padoT

1 Pa3BemounbIil aHAM3 JAHHBIX C UCIOJIb30BaHUEM OubInoTek Python.

2. Pemenue 3amad KiaacTepu3allud M KiIacCU(UKALUU OOJBIINX JAaHHBIX B
Python.

3. Pemenue 3a1ay mporHo3upoOBaHMs C UCTIOIb30BaHneM Onbmorek Python.

4-5. HeiipocereBoit ananu3 qaHHsix B Python.

6. Ilnarpopma Hadoop u ee KOMIIOHEHTHI.

7. Pactipenenennbie BeIUKMCIIeHHs Ha miaTdhopme Apache Spark

8-9. 3zyuyenune Bo3MOKHOCTEHN U paboTa ¢ JoKyMeHTOo-oprueHTupoBaHHOH CYB/]
MongoDB.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootBeTcTBHM C y4eOHBIM IUIAaHOM OCBOEHHUE AMCLMILIMHBI HE MpeaycMmaT-



pPHUBAET BBITIOJIHEHUE KypCOBOTO MPOEKTa (paboThl) HIIM KOHTPOJIbHOM pabOTHI.

7. OHEHOYHBIE MATEPHUAJIBI VIS ITPOBEAEHUSA ITPOMEXYTOY-
HOM ATTECTAIIUU OBYYAIOIUXCS IO JUCHUIJINHE
7.1. Onucanue nmokasareseil U KPpUTepHeB OLCHUBAHUS KOMIIETCHIIMIT HA
Pa3JIMYHBIX 3Tanax ux GopMHupoBaHus, ONIMCAHME IIKAJ OLlCHUBAHUS
7.1.1 JTan TeKyumero KOHTPOJIs
Pe3ynprarel TEKymero KOHTPOJS 3HAHUM M MEXKCECCUMOHHOW aTTECTallhU
OLIEHMBAIOTCS 1O CIEAYIOLEH CUCTEME:
«aTTECTOBAHY;
«HE aTTECTOBaH).

PesyabTaThl 00y4e-
HHS, XapaKTepH-

Komme- Kpurepuun
3ylomue ATTecTOBaH He aTtTecToBaH
TeHIHA OIleHUBAHUS
c¢()opMHPOBAHHOCTH
KOMIIeTeHIIHH
TIK-5 3HaTh MeTONIbI 00pa- |3HaHWE OCHOBHBIX Kiac-| BwimonneHue pabot B cpok, |HeBbmomHeHue padboT B

OOTKH M aHaIM3a
OOJIBIINX TaHHBIX,
TEXHOJIOTHH pacipe-
Jen€HHON 00paboTKH
JaHHBIX

COB 3amad oOpaboTKu u
aHaIM3a JaHHBIX, TeX-
HOJIOTHM  WHTEIUIEKTY-
abHOTO aHaluu3a JaH-
HBIX, MmetonoB  Data
Mining. OTBeTHI Ha Teo-
peruueckue BOITPOCEI
npu  3amuTe  Jlabopa-
TOPHBIX paboT

MIPEeNyCMOTPEHHBIN B pabo-
YHUX MPOrpamMmax

CPOK, PETyCMOTpPEH-
HBIHA B pabovmx mpo-
rpammax

YMeTh HCIOJIb30BATh
TEXHOJIOTHH XPAHEHHUS,
00paboTKM ¥ aHamu3a
OOJIBIIUX JAHHBIX MPH
peneHnd  TpodeccHo-
HaJIbHBIX 387129

YMeHHEe  HUCIOJb30BaTh
TEXHOJIOTUH  pachpese-
NEHHOU 00paboTku
OOJIBIIMX JaHHBIX, pa3-
pabarbiBaTh 0a3bl  JaH-
HBIX Ha ocHoBe NoSQL
CYBJl, mnpuMmeHsATh, Ha
NpaKkTHKe  aHaJMTHYe-
CKHe METOJIbI 00paboTKH
JaHHBIX.  BpimonHeHue
J1a00paTOPHBIX PadoOT

Brinosnaenue padot B CpoOK,

IIPeAyCMOTPEHHBIH B pado-
YHUX MpOrpamMmax

HesbinonHenue padboT B
CPOK, IIPeyCMOTPEH-
HBII1 B pabouuXx Npo-
rpaMmax

Baagers nncrpymen-
tamu Big Data u Ha-
BBIKAMH UX HpaKTHYe-
CKOTO NPUMEHEHUS B
NPUKIIAIHBIX 001acTAX

Bnaz[eHI/[e HaBbIKaMH
HCIOJIb30BaHUSA HWHCTPY-

MEHTaJIbHbIX CpeaCTB
Big Data mpu pemenun
MPaKTUYECKHUX 3a1a4.
Beimonnenne  s1abopa-

TOPHBIX paboT

BrinosnHenue padot B CpoOK,

IIPEAyCMOTPEHHBIH B pado-
YHUX MpOrpamMmax

HesbinonHenue padboT B
CPOK, IIPeyCMOTPEH-
HBII1 B pabouuXx Npo-
rpaMmax

7.1.2 JTan npoMe:KyTOYHOI0 KOHTPOJISI 3HAHUI
Pe3ynbTaThl mpoMeKyTOYHOTO KOHTPOJIS 3HAHUI OIEHUBAIOTCS B 7 CEMECTpe
JU1s O4HOM popMbl 00yueHust B hopMe 3auéTa ¢ OLICHKON MO YeThIpexOaIbHOM CHC-

TEMCE!

«OTJIMYHO»,
«XOpOoUIO»;




«YJOBJIETBOPUTEIBHOY;
«HEYI0BJIETBOPUTEIILHO»

PesynbTartsl
o0y4eHus, xa-
Komme- | paxrepusyiomme | Kpurepuu OTJIHYHO Xopomo Viosa. Heynosa.
TeHIHus copMupoBan- OLICHUBaHHA
HOCTh KOMIIe-
TeHI U
T11K-5 3HaTh MeTOBI Tect Brmonne- Brmmonnenne Brmmonnenne B tecte
00paboTKu 1 HUE TecTa TecTa Ha §80- tecta Ha 70- | menee 70%
aHanmm3a OOJBIINX Ha 90- 100% 90% 80% IIpaBUJIb-
JaHHBIX, TEXHO- HBIX OTBeE-
JIOTUU pacrpenie- TOB
néHHon obpa-
OOTKH JaHHBIX
YMmers wucnoib- | Pemenne 3amauu pe- [Iponemon- IIponemon- 3amaun HE
30BaTh TEXHOJIO- | CTAHAAPTHBIX LIIEHBI B CTPUPOBaH CTpUpPOBaH pelIeHBI
THH  XPAHCHWS, | TMPAKTHUCCKUX [IOJIHOM BEPHBII X0 BEPHBIN X0
00paboTku " | 3aga4 o0bemMe u peleHus BeeX, peleHus B
aHaJn3a OOJIBIINX MOJyYCHBI | HO HE MOJIyYeH | OOJIBIIMHCTBE
JAHHBIX TIPU pe- BEPHEIC BEPHBII OTBET 3a7a4
meHun  mpodec- OTBETHI BO BCEX 3aja-
CHOHAJIBHBIX 3a- gax
a4
Buaagers uHCT- Pemenne 3amauu pe- [Iponemon- IIponemon- 3amaun HE
pymentamu Big TIPHUKJTATHBIX LIEHBI B CTpHUpPOBaH CTPHUPOBaH pEeIIeHbI
Data u HaBeIkamMu | 3a/1a4 B KOH- ITOJIHOM BEPHBIN X011 BEPHBIN X0/
WX MPAKTHIECKO- | KPETHOM o0beME U peIIeHus BCex, pelIeHus B
rO IPUMCHCHUS B | TIPEAMETHOM MOJyYCHBI | HO HE MOJIyYeH | OOJIBIIMHCTBE
NPUKIAIHBIX 00- | oOmactu BEPHEIC BEPHBII OTBET 3a7a4
JIACTSX OTBETHI BO BCEX 3aj1a-

qax

7.2 IllpumepHbIid MepevyeHb OLEHOYHbIX CPeACTB (THUIOBbIE KOHTPOJIbHbIE
3aJaHUsl UM UHbIE MaTepHaJbl, HeO0OX0AMMBbIEe IS OLECHKH 3HAHMH, YMEHUI,

HABBIKOB U (MJIH) ONbITA JeATEJIbHOCTH)

7.2.1 IllpuMepHBIi NepevyeHb 3aaHUi IS NOATOTOBKH K TECTUPOBAHUIO

1 Kakumu cBOMCTBaMH, KaK MPABUIIO, 00JATA0T OOJIBIITNE JaHHBIE? (BO3MOXKHO

HECKOJIbKO OTBETOB)
a) CTPYKTYpUPOBAHHOCTb;

0) HeCTPYKTYPHMPOBAHHOCTD;

B) 00beM B TepadaiiTax u neradaiirax;
r) o0beM B MerabaiiTax u rurabanTax.

2 TlepeuncanTe YeThIpe OCHOBHBIX XapakTepucTuku Big Data:
a) Virtualization, Volume, Variability, Vehicle
0) Variety, Velocity, Volume, Value




B) Verification, Volume, Velocity, Visualization
r) Video, Value, Variety, Volume

3 Kakoit meroa npuMeHseTcs sl OOHApyKEHHUsI CKPBITHIX 3HAHUNA B OOJIBIINUX
o0beMax JaHHBIX?

a) Data Mining;

0) TMCKPUMUHAHTHBIN aHAJIN3;

B) OLAP;

') IUCTIEPCUOHHBIN aHATU3.

4 Kakol u3 aliropuTMOB OTHOCHUTCS K aJICOPUTMaM KJIaCTEPHU3aALINU?
1 Anroputm JIelKCTphI

2 k-means — aJITOPUTM

3 'eHETHYECKUI AITOPUTM

4 Anroputm dopaa

5 B dyeMm 3akioyaroTCs OTIAWYHUA 3a7ad KilacCU(PUKAIMKU W KIIacTepHU3alUU

JTAHHBIX?

1 OTnnYuii HET, 9TH NOHITUS SIBJISIOTCS CHHOHUMAaMHU;

2 Ilpu kmactepusanuu 3apaHee U3BECTHBI TPYIIBI, K KOTOPHIM JOHKEH OBITH
OTHECEH 00BEKT;

3 Ilpu kiaaccupukanum 3apanee U3BeCTHbI TPYMNIbl, K KOTOPbHIM JI0JIKeH
OBITh OTHECEH 00bEKT;

4 Tlpu xmaccudukanuu 3apaHee HE W3BECTHBI TPYMIBI, K KOTOPHIM JTOJDKEH
OBITh OTHECEH OOBEKT.

6 Hadoop — a10...

a) Ha0op YTWJIMT, M MPOrpaMMHBII KapKac JJisl BbINOJHEHHUsI pacrpe/e-
JIEHHBIX MPOrpamMM, padoTAIIMX HA KJIacTepax

0) pacnipenenéunas CYb/I, mo3Bosstomias oOpadaThiBaTh OOJIBIIKME JaHHBIC

B) SI3BIK BBITOJTHEHUS 3aaHuii B mapaaurme MapReduce

r) pacnpeaenéHnas gaiaoBas cucTeMa, npeaHa3HaueHHas JIJ1sl XpaHeHus (paitinos
OombII0oro 00BEMa

7 Kakyue KOMITOHEHTHI 10 YMOJYaHHIO HE BXOJIAT B cOCTaB mpoekra Apache
Hadoop?

a) HDFS

0) Spark

B) MapReduce

r) YARN

8. Kakue Mojenu XpaHeHUs NaHHBIX MOJJAEPKUBAIOT 0a3bl JaHHBIX NoSQL?



(BO3MOKHO HECKOJIbKO OTBETOB)
a) croji0uarbie;
0) KJII0Y-3HAYEHHE;
B) rpa¢oBbIe;
I') peJsLMOHHBIE.

9 Kakas u3 6a3 maHHbIX paboTaeT Ha ocHOBe cTeka Hadoop?
a) HBase

0) Dynamo

B Bigtable

r) Cassandra

10 Kakas u3 nepeuncieHabix NOSQL CYB/J] oTHOCHUTCS K TOKYMEHTOOPUEH-
TUPOBAaHHOMY TUIY?

1) HBase

2) MongoDB

3) Redis

4) Cassandra

11. HDFS —370...
a) CYB/

0) cpena mporpaMMHUPOBAHUS
B) pacnpenejiénHas paisioBasi cucrema
I') CHCTEMa aHAJIM3a TaHHBIX

12 Kakas u3 nepeuncieHHbIXx NOSQL CYB/] oTHOCHUTCS K KOJIOHOYHOMY THITY?
1) Neo4j

2) MongoDB

3) Redis

4) Cassandra

7.2.2 IllpuMepHBbIH NepevyeHb 3aaHUil IS PelIeHUus1 CTAHAAPTHBIX 3a1a4

1 Kakas u3 6ubnmorek Python mpeanasHauena nnsi paboThl ¢ HEMPOHHBIMU
ceTsaMu’?

af) Pandas

0) Keras

B) NumPy

r) Statsmodels



2 Kaxas u3 oubmmnorek Python mosxeT ObITh HCTIONB30BaHA U1 PELICHUS 3a7a4
KJIACTEPHOTO aHajm3a?

a) Scikit Learn

0) Seaborn
B) NumPy
r) Pandas

3 KonmyecTBO HEMPOHOB B CIOSAX MHOTOCIOWHOIO MEPCENTPOHA

1 JomxHBI OBITH KPaTHO IBYM

2 MoxkeT ObITh NPOU3BOJIbLHBIM
3 JIOJDKHO OBITH OJIMHAKOBBIM

4 MoxeT ObITh HYJIEBBIM

4 Kak mpoucxoaut o0ydeHre HeUpOHHOU ceTr?

a) SKCTEPTHI HACTPAUBAIOT HEHPOHHYIO CETh

0) ceTh 3amyckaeTcsi Ha 00ydJaroIeM MHOXECTBE, U He3aJIeCTBOBAHHBIC HEM-
POHBI yIATISIOTCSI

B) CeTh 3alycKaeTcsl Ha 00y4aroueM MHOXKeCTBe, U MOJACTPaAauBAKTCH Be-
COBbIE 3HAYEHUS

) ceTh 3amycKaeTcs Ha oOydJaromeM MHOXECTBE, M JOOABISIOTCS WIIH yIais-
I0TCS

5 BeibepuTe BepHbIE YTBEPKICHUS 0 Moienu JaHHbIX B HBase (Bo3MoxkHO He-
CKOJIBKO OTBETOB)

1) BHYTpH fiueeK Ta0JuIbI MOIEPKUBAETCH XPaHEHUE HECKOJIbKNX BepPCHid
JAHHBIX

2) BEpCUOHHOCTh IAHHBIX HE MOCPKUBACTCS Ha YPOBHE CTAaHAAPTHBIX CPEACTB

3) KOJIMYECTBO KOJIOHOK CO3/IaHHOM TaOJIMIIBI IO YMOTYAHUIO SBIISIETCS Harepea
3aJJaHHBIM

4) KOJIOHKH ceMeiicTBa MOKHO HMIeHTH(UUMPOBATH MO MX 00IIEMY Hpe-

puxcy

6 ['myOuHa B10’KeHHOCTH JOKyMEeHTOB B MobgoDB:
1) He orpaHnyeHa
2) orpaHudeHa 2-Msl ypOBHSIMU BJIOKEHHOCTHU
3) orpanuyeHa l-uM ypoBHEM BJIOKEHHOCTH
4) orpanuyeHa 3-Msi ypOBHSIMU BJIOKEHHOCTHU

7. Kakast 6a30Basi CTpyKTypa JaHHBIX CTOUT B OCHOBE Mojenn MapReduce?
a) mapa (KJ/Ir04, 3Ha4YeHue)
0) OuHapHOE JIePEeBO



B) MacCHUB IIPOU3BOJIbHOM IJTUHBI
r) QyHKIIMS BBICIIETO MOPSIKA

8 Ha kakux y3nax B Hadoop MapReduce Beinonusitorcst map- u reduce-3agaun?
1) master nodes

2) job submission nodes

3) slave nodes

4) namenodes

9. KakoB pa3mep 6:10ka HDFS no ymomuanuto (nns penusza 2.6.0 u Bbiie)?
1) 512 Gaiit
2) 128 Moaiit
3) 256 Moait
4) 64 Moaiit

10. Cnapk-nipujI0KeHUS BBITIOTHSIIOT BEIYUCIICHUS

1) B k3111€

2) B OnIepATUBHON MaAMATH

3) Ha )XKECTKOM JHCKe

4) c UCNOJIb30BAHUEM BHEIIIHETO XPAHUIMIIA COCTOSIHUM, HAaTpUMep, CTOPOHHEH
CYB/I unmu ¢haiimoBoil CHCTEMBI

11. Beibepute TEXHOJOTHIO TOTOKOBOW O0OpaOOTKM COOBITHI B PEXKUME Pealib-
HOTO BPEMEHU

a) Spark Streaming

0) Apache Kafka

B) Apache Hadoop

r) MapReduce

12. ®opmat Parquet cuuraercs
a) HECTPYKTYpUPOBAHHBIM

0) MOTYCTPYKTYpPUPOBAHHBIM

B) CTPOKOBBIM

I') KOJIOHOYHBIM (CTOJIOLIOBBIM)

13. Yro saBnsieTcss ocHOBHOU aOctpakiueit qist Spark SQL?
a) Habop RDD

0) OTCOPTUPOBAHHBIN CITUCOK

B) n1artadgpeim

r) cepust naragpeiima

14 Kakoe koinnuecTBO (POHOBBIX IIPOLECCOB MEHEKEPa PECYPCOB U MEHEIKEpa



y3710B paboTaeT mpu cTaHAapTHOU KoHpurypaunu kinactepa ¢ YARN apxurextypoii?

1) OnuH npouecc MeHeaKepa pecypcoB U OJMH WU 00Jiee MPOLECCOB Me-
He/lXKepa y3J10B (110 0THOMY Ha KaKI0M y3Jie KJacTepa)

2) OnuH mpoliecc MEHeIKepa pecypcoB U OJMH MPOIECC MEHEIKEPA y3JI0B

3) Oun wnu OoJiee MPOIIECCOB MEHEIKEPa PeCypcoB (110 OJTHOMY Ha KaXKJI0M
y3JI€ KJacTepa) U OJIUH MPOIIeCC MEHEIKepa y3JI0B

4) OnuH nnm 60J1ee MPOIEeCCOB MEHEKEepa PECypCcoB (0 OTHOMY Ha KaXI0M
y3J1€ KJIacTepa) U OJUH Win O0see MpoLecCOB MEHEIKepa y3JI0B (M0 0OTHOMY Ha Ka-
XKIOM y3JI€ KJIacTepa)

7.2.3 IllpuMepHBI NepeveHb 3aaHUi I pellleHUsl NPUKJIAAHbIX 32124
1 Ilpn oOydyeHnn HEWPOHHOH CETH B 3aJadye paclio3HaBaHUs 00pa3oB ObLI IO-

CTPOCH cheayroumid rpa@uk omuOKu OOy4YeHHUs] W OMIMOKH BaJUJAIMM MOJIEIH.
Kakoit MOMEHT BpeMeHH JTydIlie BCEro MOAXOAUT JIJIsl PAHHETO OCTaHOBAa?

Error
H
A B C D
///vaHdann
_-——'/
T ———train
Time

a) A
6)B
B) C
r)D

2. Onumute padoty ¢yHkimyu map B moaenu MapReduce

1) byHKIMsS map BO3BpaIllaeT HEKOTOPYIO (DYHKIIMIO C apTyMEHTOM B BUJIE
JAHHOTO CIUCKA

2) pyHkIMs map oObeIUHSET MOAJIEMEHTHO JiBa U 00Jiee CIKMCKa, BO3Bpalias
CIMCOK Tap 3JIEMEHTOB

3) dyHKIMS map OCYyIIECTBISET MOUCK JAHHOTO 3JIEMEHTA B CIIUCKE-apTyMEHTE

4) pyHKUHMA map NpuMeHsieT JAHHYI0 QYHKIHIO K Ka:KI0MY 3JIEeMEHTY
CIIMCKA, BO3BPALIAs CNIMCOK Pe3yJIbTATOB

3. Onuiure CTPYKTYypy HEHPOHHOM CETH, CO3JaHHOM C MOMOIIBI0 MPOrpaMM-



HOI'0 KOJa:
model = Sequential([Dense(64, input_dim=100), activation(‘relu’),
Dense(10), activation(‘softmax’),])

1) MLP 100-64-10, ¢pyHKnusi akTUBAIUU CKPBITOro cJjios relu, pyHknus
AKTHBAIMH BBIXOHOIO ¢J1041 softmax

2) MLP 100-10-64, ¢pyHKUIMA aKTHBAIMKU CKPBITOTO cios relu, pyHKIus akTu-
BallMU BBIXOJHOTO cJios softmax

3) MLP 100-64-10, ¢byHKiusi akTHBAIMK CKPBITOTO cios softmax, QyHkums
aKTUBAIIMU BBIXOJIHOTO cJios relu

4) MLP 100-10-64, pyHkuus akTHUBAIIMH CKPHITOrO cios relu, pyHKIus akTu-
BallMU BBIXOJHOTO cJios softmax

4 Kak cienyet oTpeIakTUpoBaTh 3anpoc db.teachers.update({name:'Bacuuit'}, {$inc:
{salary:5000} }), 4TOOBI OOHOBUTbH BCE HAWIEHHbBIE JOKYMEHTHI?

1) db.teachers.update({name:'Bacunuii'}, {$inc: {salary:5000} } false,false,true)
2) db.teachers.update({name:'Bacwmii'}, {$inc: {salary:5000} },false)

3) db.teachers.update({name:'Bacuamii'}, {Sinc: {salary:5000}},false,true)
4) db.teachers.update( {name:'Bacunuii'}, {$inc: {salary:5000} },true)

5. Pesynwpratom BeImosiHeHus ornepaiuu db.unicorns.find().skip(5) 8 MongoDB
oyner:

a) BO3BpaT MEPBHIX 5 JTOKYMEHTOB

0) BO3BparT MOCIEAHUX 5 JOKYMEHTOB

B) BO3BpAT BCEX JIOKYMEHTOB, cojiepKalux udpy 5

) NPOMYCK MEPBBIX S JOKYMEHTOB KOJLIEKIIMU U BO3BPAT BCEX OCTAJIbHBIX J10-
KYMEHTOB

6. Kak cnenyet otpenaktupoBath 3ampoc db.teachers.update( {name:'Bacunuii'},
{$inc: {salary:5000}}), 4TOOBI pa3peUInTh BCTABKY JOKYMEHTA, €CJIA €ro HE CYyIIle-
CTBYET B KOJUICKIIUN?

1) db.teachers.update({name:'Bacunmii'}, {$inc: {salary:5000} } false,false,true)
2) db.teachers.update({name:'Bacunmii'}, {$inc: {salary:5000} } false)

3) db.teachers.update({name:'Bacummii'}, {$inc: {salary:5000} } false,true)

4) db.teachers.update({name:'Bacuamii'}, {$inc: {salary:5000}},true)

7 Jns wero mpennasHadena yrwmrta distcp?

1) Jlyst mapayuieTIbHOro KOMMPOBAHUS OOJBIIMX 00bEMOB JaHHBIX U3 JIOKATBHON
daiinoBoii cuctembl B HDFS



2) Jlns mapamienbHOTo KOMUPOBaHUs 00pa3a GpaitiioBOi CUCTEMBI MEXITY OC-
HOBHBIM Y3JIOM UMEH U pE3EPBHBIM
3) 151 mapajiiesIbHOro KONMMPOBaHMS 00JIbIINX 00HEMOB TAHHBIX MEKIY
kiaacrepamu Hadoop
4) Hu oguH U3 yKa3aHHBIX BApUAHTOB

8 Ins yero nmpeanazHayeHa komanaa hdfs dfsadmin -refreshNodes?

1) [IpoBepsieT AOCTYNMHOCTh BCEX Y3JIOB JAAHHBIX KJacTepa M BBIIAET CIUCOK
CYILIECTBYIOIINX, HO HEOCTYITHBIX MO0 KAKUM-JTNO0 MPUUMHAM Y3JI0B
2) Br13bIBaeT MOBTOPHOE YTEHHE KOH(PUTYpAITMOHHBIX (DalijIOB Ha BCEX
y3nax knacrepa (NameNode u DataNode)
3) O6noBasier y3eqn umMén (NameNode) HOBBIM HaA0OpPOM pa3pelIéHHbIX

Y3J10B JaHHBIX
4) TloBTOpHO 3amyckaeT (POHOBBIE MPOLIECCHl HA BCEX Y3JIax KiacTepa

9. Jlma arperauuy JAaHHBIX B CiIy4yasx OTHOLIEHUS «OJUH-KO-MHOTHM)» WM
«MHOTHE-KO- MHOTUM» Kiaccudeckue CYPBJl npumensitor koHcTpykuuio JOIN.
g Takux cirygaeB B MongoDB ucnionb3yercs

a) a"anor koHcTpykuuu JOIN

0) TOJBKO BJIOKEHHBIE JOKYMEHTHI

B) ToJIbKO TexHojorus DBRef

') BJIO2KEHHbIE IOKYMeHThI M TexHos1orusa DBRef

10 PesynpTaTom BeInoaHeHUss koMaH bl db.source.copyTo(target) Oymer

1) konupoBaHue BCeX JOKYMEHTOB U3 OJHOI KOJJIEKIMH B IPYTYyI0
2) KONMpPOBaHUE BCEX IMOJIEH U3 OAHOTO JOKYMEHTA B APYroi

3) KomMpOBaHUE ONMPEIECIECHHBIX MOJEH JOKYMEHTa

4) KomupoBaHUE BCEX KOJUICKLIUN

7.2.4 IlpumepHbIii NepevYeHb BOMPOCOB /ISl MOJATOTOBKH K 3a4eTy

1 [MousaTue 6ompux qaHHBIX. OCHOBHBIC 331491 00PAOOTKHU OONBIINX JAHHBIX
B MH(POPMAIIMOHHBIX CUCTEMAX.

2 XapaKkTepUCTUKU OOJBIINX JTAHHBIX.

3 J)Ku3HEeHHBIH TUKI OOJBIIMX JAaHHBIX. JTarbl 00paOOTKH OOJBIINX JaHHBIX.

4 TlpuHUMIOBI yOpaBieHUs OOJBIIMMHU JaHHBIMH. TpeboBaHHUS K cHCTeMam
XpaHeHUs U 00pabOTKH OOJIBIIMX JTAHHBIX.

5. OcHOBHbBIE 33aJla4M aHalK3a AAHHBIX B MHTEJUIEKTYaJIbHBIX MH(OpPMAIMOH-
HBIX CHCTEMax.

7. UcTtounuku OONMpIIMX JAHHBIX. TEXHOJOTHH cOOpa JaHHBIX M3 Pa3HBIX HC-
TOYHHUKOB.



8. Kiaccudukanus cOBpeMEHHBIX METOJIOB aHaln3a MaHHBIX. [loHsTHE O
texHosnoruu Data Mining.

9. DTanbl HHTEIEKTYaJIbHOTO aHAIN3a JaHHBIX.

10. IlepBuuHbBIi pa3BeJOYHBIN aHAIN3 JAHHBIX.

11. Pemenue 3a1a4 kiacTepus3aluy Ha OCHOBE OOJIBIIIMX TaHHbIX.

12. Pemenue 3a1a4 kinaccupuKay Ha OCHOBE OOJBIINX JAHHBIX.

13. Pemenue 3aa4 nporHO3UPOBaHUS Ha OCHOBE OOJIBIIMX JaHHBIX.

14. HeiipoceTeBbie TEXHOIOTHH aHAIN3a TAHHBIX.

15. MacTpymMenTapuii aHann3a OOJBIITNX JaHHBIX

16. TpeboBaHus K pactpeieIeHHBIM U CUCTEMaM 00pabOoTKH OOIBIINX JaHHBIX.

17 Mopaens pacnpenenénnbix Berunciaenuii MapReduce, eit Ha3HaueHue, 0co-
O6eHHocTH, 00J1acTH IPUMEHEHUs. JTalbl 00paboTkH MaHHBIX Ha ocHOBe MapReduce,
0a30BbIe PYHKITUU BEIYUCIUTEILHON MOJIEITH.

18. Ilnardpopma pacmpenenéHHoit oOpaboTku Oosbmmx gaHHbIX Hadoop.
Bo3moskHocTH, 0CHOBBI HOcTpoeHUs U apxuTekTypa Hadoop. OcHOBHBIE KOMITOHEHTHI
Hadoop.

19. Pacnpenenénnas daitnoBas cuctema HDFS, apxurekTypa, NpUHIMIIBI
(GyHKUIMOHUPOBAHUS U peanu3anus. S3bIKM NOMCKOBBIX 3ampocoB aiist Hadoop.

20. CocraB skocucteMbl Hadoop, OCHOBHBIE TPOEKTHI U TEXHOJIOTHUH.

21. Apache Spark, ero ocoG€HHOCTH, apXUTEKTypa, NPUHIUIIBI (HYHKIIMOHH-
poBanusa. OpraHuzanusi pacnpeneiaéHHoll o0paboTKu caaboCTPyKTYypUPOBAHHBIX
JTaHHBIX HAa ocHOBe Apache Spark.

22. Pacnpenenénnas notokoBas 1uatdopma Apache Katka, Bo3moxxnoctu,
apXUTEKTypa, MPUHIUIIEI (PyHKITMOHUpOBaHus. OpraHu3anys MOTOKOBOW TMepemadn
naHHbBIX HAa ocHOBe Apache Kafka.

23. OcHoBnble mpuHLUIE paboTel Apache Hive. Boimonnenue 3ampocos, ar-
pErupoBaHKE U aHATU3 JAHHBIX.

24. basbl nanabix NoSQL. Ocob6enHoctu, Ki1accupuKanus

25 Bo3moxuoctu NoSQL CYB/] o o6ecrneueHuro eI0CTHOCTH, JOCTYITHOCTH
ckopocTtu 00padoTku uHpopmanuu. CAP-teopema.

26 JloxymenTto-opueHtupoBanHbie CYBJI. Ilpuniunel moctpoeHus, 00J1acTu
NPUMEHEHUSI, TPUMEPBI.

27 Bo3smoxknoctu CYBJl MongoDB. Moaenu mnanubeix. Opra"nuzanus 3amnpo-

COB.

28. baspl nannbix “Kirou-3Hauenue”. [IpuHOMIIBI TOCTPOEHUS, IPUMEPHI.

29. Kononounsie CYB/]. IIpuHIMIBI IOCTPOEHHUS, IPUMEPBI.

30. I'padoBeie CYB/I. IlpunHummel noctpoeHus, 00JacTH MpUMEHEHUs, Ipu-
MEPBL.

7.2.5 IlpumepHbIi NepevYeHb 3aaHUI JJI5 MOATOTOBKH K IK3aMeHY
DK3aMeH He MPEeAYyCMOTPEH YUYECOHBIM IJIAHOM

7.2.6. MeToanka BbICTAaBJICHUS] OLICHKH NPHU MPOBeJIeHUH POMEKYTOYHOM
arTecTaluu



3a4€T C OLIEHKOM B 7 ceMecTpe MPOBOJAMUTCS MO TECT-OmiieTam, KaKIblid U3 KO-
TOPBIX coAepkuT 10 BompocoB u 3amauy. Kaxaplii mpaBUJIbHBIA OTBET HA BOMPOC B
TecTe olieHUBaeTcs 1 GamioM, 3agava orieHuBaeTcs B 10 GamnoB (5 6amioB BepHOE
peleHre M 5 OaJUIOB 3a BEPHBIA OTBET). MakcuMaabHOE KOJWYECTBO HAOpaHHBIX
oamioB — 20.

1. Ouenka «HeynoBIeTBOPUTEIBLHO» CTABUTCS B ClIydae, €CJIM CTYASHT HaOpas
MeHee 6 0aIoB.

2. OneHka «Y IOBIETBOPUTEIIBHO)» CTABUTCS B CIIydae, €CIH CTyICHT HaOpas OT
6 1o 10 6amnos

3. Onenka «XopoIo» CTaBUTCS B Cily4ae, eciu CTyJAeHT Habpan ot 11 go 15
0aJI0B.

4. Ouenka «OTINYHO» CTAaBUTCSA, €CIIU CTYJEHT HaOpas ot 16 go 20 6amios

1. 3auér craBuTCA B Clly4ae, €CJIM CTyJIeHT HaOpan 6osiee 10 6aos.

2. Hezau€t cTaButcs B ciiyuae, eciiv cTyAeHT HaOpan meHee 10 Gamios

7.2.7 IIaciopT OLIEHOYHBIX MATEPUAJIOB

No 1/ KonTtpomupyemsie paznenst | Kon konTponupyemoii | HawmmeHoBaHME OLIEHOYHOTO
(TeMbl) TUCIIUTUTHHBI KOMIIETEHIIU Cpe/cTBa
1 OcHogsl Big Data I1K-5 Tecr, 3amuTa 1a00paTOPHBIX pa-
60T
2 Amnanutuka Oonpmmx naHusix |I1K-5 Tecr, 3amuTa 1a00paTOPHBIX pa-
60T
3 Texnonorun u uHCTpYMeHTHI|[TK-5 TecrT, 3amuTa 1a00paTOPHBIX pa-
pactpenenéHHoii  00paboOTKH oot
OOJIBIINX JAHHBIX
4 TexHomoruu xpanenus |[[1K-5 Tecr, 3amuTa 71a00paTOPHBIX pa-
OonpmuX naHHBIX. OpraHusa- oot
I[Usl XPAHWIUI JaHHBIX Ha OC-
HOBe HepessiuoHHbIX CYBJ]

7.3. MeToauyeckue MaTepuaJibl, onpeesomne npoueaypbl OlleHUBAHUSA
3HAHU, YMEHHU I, HABBIKOB U (WJIH) ONbITA eATEJIbHOCTH

TecTtupoBaHue oCyIecTBISETCS, JIMOO MPU MOMOIIU KOMITBIOTEPHON CHUCTEMBI
TECTUPOBAHMS, JTUOO C MCMOJb30BAHUEM BBIJAHHBIX TECT-33JaHUM Ha OyMa)KHOM
Hocurtene. Bpemsa tectupoBanuga 30 MuH. 3aTeM OCYUIECTBISICTCS MPOBEPKA TECTa
HK3aMEHATOPOM M BBICTABISAETCS OLIEHKA COTJIACHO METOJMKH BBICTABJICHUS OLCHKHU
MIpY MPOBEAECHUM TPOMEKYTOUYHOM aTTECTALINH.

Pemenue ctangapTHBIX 3a7a4 OCYIIECTBISAETCS, JIMOO TIPU MOMOIIM KOMIIbIO-
TEPHOU CUCTEMBI TECTHPOBAHMUSI, JINOO C WCIIOIH30BAHWEM BBIIAHHBIX 3a71a4 Ha Oy-
MaKHOM HocuTene. Bpems pemenus 3aaad 30 MuH. 3aTeM OCYIIECTBISETCS TPOBEPKA
peLICHUs 33/a4 3K3aMEHATOPOM M BBICTABISIETCS OLIEHKA, COTJIACHO METOJWKH BbI-
CTaBJIEHHUSI OLIEHKU IIPU MPOBEAECHUH IPOMEKYTOUYHOM aTTECTALIUM.

Pemenve nmpukiagHbIX 3aa4 OCYIIECTBISIETCS, JIMOO MPU MOMOIINA KOMITBIO-
TEPHOU CUCTEMBI TECTHPOBAHMUSI, JINOO C MCIIOIH30BAHWEM BBIIAHHBIX 33724 Ha Oy-



MaKHOM HocuTene. Bpems pemenus 3aaad 30 MuH. 3aTeM OCYIIECTBISETCS TPOBEPKA
pelieHus 3a7a4 dK3aMEHATOPOM W BBICTABJISIETCS] OIIEHKA, COTJIACHO METOJMKH BHI-
CTaBJICHUS OIICHKH TPHU TIPOBEIACHUH IMPOMEKYTOYHON aTTECTaIlNH.

8 YYHEBHO METOAUYECKOE U HTHO®POPMALIMOHHOE
OBECINEYEHUE JUCIUIIJIUHBI)

8.1 Ilepeyenb y4eOHOH JHUTEPATYpbl, HEOOXOAMMOM 1JI OCBOCHHUSI MC-
HUILUTHHBI

1 Yepemyxmn, A. JI. boapmume pganHbe [DIEKTpOHHBIN pecypc]:: ydeOHOE
nocobue / A. JI. Uepemyxun. — Mocksa : Ait [lu Ap Memua, 2023. — 782 c.
—Pexum nocryna: https://www.iprbookshop.ru/129721

2 Yybykona, 1. A. Data Mining : yue6Hoe nocobue / 1. A. YyOykoBa. — 4-¢
u3n. — Mocksa : UnTtepHet-YuuBepcurer Mudopmarmonnsix Texnonmoruit (MH-
TYUT), Air Ilm Ap Menua, 2024. — 469 c. — Pexum pgocrymna
https://www.iprbookshop.ru/133907.

3. [TansmoB C.B. UHTEIEKTYaNIbHBIN aHANIM3 TAaHHBIX [ DJIEKTPOHHBIN pecypc]:
yue0. nocodue. — Camapa: [IoBOKCKUN rOCYJapCTBEHHBIM YHUBEPCUTET TEJIEKOM-
MyHUKanui u  uHbopmatuku, 2017. — 127 c¢. — Pexum jgocTymna
http://www.iprbookshop.ru/75376

4. IIpotoaesakonoB, A. B. Anroputmer Data Science u ux mpaktudeckasi pea-
mu3anust Ha Python [Dnextponssiii pecypc]: yaedHoe mocobue / A. B. IIpoTonbsiko-
HOB, [1. A. IIsoB, B. E. CanoBaukoB. — MockBa, Bonoraa : Uadpa-Umxenepus,
2022. — 392 ¢. — Pexxum goctyma: https:// www.iprbookshop.ru/124000

5 JIsm, Y. Hadoop B aeiictBuu [Dnexktponnsiii pecypc]/ Y. JIam. — Mockaa :
JAMK TIlpecc, 2019. — 424 c¢. —Pexum goctymna https:// www.iprbookshop.ru/124537

8.2. Ilepeyenb MHGPOPMANUOHHBIX TEXHOJIOTUI, NCMOJb3YEMbIX MPH OCY-
IIEeCTBJICHUHM 00pa30BATEJILHOIO MPOLecca Mo IUCHUIINHE, BKIKYasi NepevyeHb
JIMIEH3HMOHHOI0 MPOrpaMMHOI0 olecre4eHusi, pecypcoB HHPOPMALMOH-
HO-TEJICKOMMYHMKAUUOHHOU ceTu «HMHTEpHeT», COBpeMEHHBIX mpodeccuo-
HAJIbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIPABOYHBIX CUCTEM:

IIporpammHoe obecnieuenue
Hadoop (Hortonworks Data platform)
Apache Spark

Apache Katka

MongoDB

HBase

Redis

Intellijldea community (java)
OpenJDK11

Python



Pecypchbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKALUMOHHOU ceTH «HTEepHEeT)
http:// www.edu.ru/
O6pazoBatenbHbIN noptan BI'TY

HNudopManuoHHbIe CIPABOYHbIE CUCTEMbI
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpeMeHHbIe MPodeccHOHATbHBbIE 0a3bI JAHHBIX
https://habr.com/ru/

https://sources.ru/
https://proglib.io/

9 MATEPUAJIBHO-TEXHUYECKAS BA3ZA, HEOBXOANUMASA JISA
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLECCA

Jlyist mpoBeieHUst 0OYYESHUS TIO TUCITUTIIINHE UCTIONB3YIOTCS:

KommnerotepHsiii knacc

VYyebnast ayquTopus Jisl IPOBEICHUS YI€OHbBIX 3aHATUH, BKIIFOUAOIIIAS:

— pabouee MecTo mpenoaaBaTes (CTOJ, CTyJ);

— pabouune Mecta o0yJaromuXxcs (CTOJBI, CTYIIbs)

— MEPCOHAIBHBIE KOMIIBIOTEPHI C ycTaHOBIEHHBIM [1O, MoaKIIOYEHHbIE K
cetu Untepuer (12 mir.);

— MIPUHTED;

— JIOCKa MarHUTHO-MapKepHas MOBOPOTHAs

- o0opy0oBaHuE ISl JEKIMOHHBIX JIEMOHCTpAlMi U MPOEKIMOHHAs all-
naparypa.

[Tomenienue st caMOCTOATENbHON paOOThl. YUTANBHBIN 321 ¢ BO3MOKHOCTBIO

nojkaoueHust Kk cetu "MHrepHer" M obecrneueHUEM AOCTyIa B AJNEKTPOHHYIO HH-
dbopManmoHHO-00pa30BaTEIBLHYIO CPEIY.

10. METOAUYECKUE YKA3AHUSA IJISA OBYYAIOHIUXCS 1O
OCBOEHHUIO JUCIHAIIJIMHBI MO4Y JIs)

[To mucuunnuHe «TexHonoruu oOpaOOTKM OOJBIIMX AAHHBIX)» YHUTAKOTCS
JIEKLIMH, TPOBOJIATCS TAOOpAaTOPHBIE PAOOTHI.

OcCHOBOI U3y4YeHUs! TUCUUILTUHBI SIBISIOTCS JIEKIMU, HA KOTOPBIX U3J1aratoTcs
HauOoJiee CYIIECTBEHHbIE U TPYAHBIE BOIPOCHI, a TAaKXKE BOIPOCHI, HE HAIIECAIINE
OTpaXkK€HUsl B yueOHOM JUTepaType.

JlabGopaTopHble pabOThl BBIMOJHSIOTCS Ha JabopaTOpHOM OOOpPYAOBaHUHU B



COOTBCTCTBHUU C MCTOJIMKAaMHU, ITPUBCACHHBIMU B YKA3aHUAX K BbIIIOJTHCHUIO pa60T.

Buj yueOHbIX
3aHIATUHN

J1eATebHOCTh CTYICHTA

Jlexusa

Hanucanme KOHCHEKTa JEKIUi: KpaTKO, CXEMaTHYHO, MOCIEIOBATEIHHO
(bUKCUPOBATh OCHOBHBIC MOJIOKEHHS, BBIBOBI, (DOPMYIUPOBKH, 000OIICHNUS,
NMoMCYaThb BaKHBIC MBICJIW, BBIACIIATL KIIFOYCBLIC CJIOBA, TCPMUHBL. HpOBepKa
TEPMHUHOB, TTOHATHI C MOMOILBIO SHIUKIONEANHN, CIOBapeil, CIPaBOYHUKOB C
BBHINIMCBHIBAHUEM TOJIKOBaHUU B TeTpajb. O0O3HAUECHUE BOMPOCOB, TEPMHUHOB,
MaTepuasa, KOTOpbIe BbI3bIBAIOT TPYAHOCTH, IOUCK OTBETOB B PEKOMEHTyeMOM
mutepatype. Ecu caMocTosATenhbHO HE yHaeTcs pa3o0parbCs B MaTepuane,
Heo0xoIuMO cOpMYIUPOBATH BONMPOC U 3a/1aTh MPENojaBaTeio Ha JIEKIHUN
HJIM Ha IPAKTHYCCKOM 3aHATUU.

JlaGopaTopHas
pabota

JlaGopaTtopHble paOOTHl MO3BOJISIIOT HAYYUThCA NPUMEHATh TEOPETUUECKUE
3HaHUS, MOJyYeHHbIE Ha JICKUUU NPH PEeIICHHMH KOHKPETHBIX 3a1ad. UYToOb
HauOoJiee palOHAIBHO U IOJHO HMCIOJIb30BaTh BCE BO3MOXKHOCTH Jlabopa-
TOPHBIX JJIS1 HOJATOTOBKU K HUM HEOOXOIUMO: CIEeIyeT pa3o0paTh JIEKIHIO 110
COOTBETCTBYIOIIEH TEME, O3HAKOMHUTCS C COOTBETCTBYIOUIUM DPa3iciioM
yueOHHKa, TPOpadOTaTh JOMOJHUTEIBHYIO JINTEPATYPy U HICTOUHUKH, PEIIUTh
3aJ1a4¥ U BBIIIOJHUTH IPYT'He NHCbMEHHBIC 3a1aHUs.

CamMocTrogTeabpHas
paborta

CamocrosarenbHas paboTa CTYAEHTOB CIOCOOCTBYET TNTyOOKOMY YCBOCHHS
yueOHOro Marepuasa M pa3BUTHIO HABBIKOB caMooOpazoBaHus. CamocTos-
TeNbHas paboTa MpeanoaraeT CiIeayoe COCTaBIAI0IINeE:

- pabora ¢ TeKCTaMu: y4ueOHUKaMH, CIIPABOUYHUKAMHU, JONOIHUTENBHOM IuTe-
patypoii, a Takxke npopadoTKa KOHCIIEKTOB JICKLINH;

- BBITNOJIHEHUE JIOMAIIHUX 33/1aHUI U PacyeToB;

- paboTa HaJl TeMaMU JIJIsl CAMOCTOSATEIBHOTO U3YUCHUS;

- yyacTHe B paboTe CTyIeHYECKUX HayuHbIX KOH(GEPEHINH, OJMMIINAL;

- TOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

IToaroroBka x
MPOMEKYTOYHOMN
aTTecTalluu

I'0TOBUTBCS K MPOMEKYTOUHON ATTECTALIMM CIEAYET CUCTEMAaTHYECKHU, B Te-
YeHHE BCEro cemecTpa. MHTeHCHMBHas NOATOTOBKAa [OJDKHA HA4aTbCsA HE
[IO3/IHEE, YEM 3a MECSL-II0JITOpAa 0 MPOMEKYTOYHOM arrecTanuy. /[aHHbIE
nepes 3a4€ToM THU 3(PQPEKTHUBHEE BCEro HCMOIb30BATH Ul MOBTOPEHUS U
CUCTEMAaTU3alMU MaTepHaIa.




JIMCT PETUCTPAIIMY U3SMEHEHUIA

/o

IlepeyeHb BHOCUMBIX U3MEHEHUMN

JlaTa BHECEeHUs
W3MEHCHUH

[Toanucek 3aBenyro-
mero kadeapoi, ot-
BETCTBCHHOM 3a
peanuzanuio OITOII




