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1 Henu, 327244 ¥ IJIAHUPYEMbIe pe3yJIbTaTbl 00y4eHHs M0 JMCUMUIINHE

Heabo ocBoeHUs: MUCHUIUIHHBI «boJbIIUE [aHHBIC» SBIAETCS (OPMUPOBAHUE Y
o0yJaromuxcsi ~ MPAaKTUYECKUX  HABBIKOB, CBSA3aHHBIX C  I[PUMEHEHHEM B  CBOCHU
POoeCCHOHAIBHON JICITSIbHOCTH COBPEMEHHBIX TEXHOJIOTHMH B 00JacTH 00pabOTKH OOJBIIHMX
JAHHBIX, pellaTh 3aJa4d cOopa, OpraHM3alWy, XpaHEHWs, aHamu3a OOoNbIIMX JaHHBIX. Ha
MPAKTUKE TIOTYYUTh HABBIKH Pa3pabOTKH aJITOPUTMOB, TPOTPAMMHBIX MOJYJICH M MOJeNel s
00paboTkH OONBIIMX JaHHBIX. [loJdydeHHBIE 3HAHUS MOTYT OBITh HCIIOJB30BaHBI B
po(hecCHOHATTLHOM IS TEIILHOCTH ISl 00pa0OTKH OOJBIINX JAHHBIX.

K oCHOBHBIM 3aa4aM OCBOCHHSI TUCIMILIHHBI CIETyeT OTHECTH:

® O03HAKOMJICHHE C OCHOBHBIMHU BHUJAMHU TECOPETHUECKHUX U MPAKTHYCCKUX OCHOB U HABHIKOB
paboThI C OONBIIMMU JTAHHBIMU;

® 03HAKOMJICHHE C COBPEMEHHBIMH CITIOCOOaMU 00paOOTKH OOJBIINX JTAHHBIX;

® pa3bsCHEHHE HA3HAYCHUS M POJU OO0 OCHOBHBIX HAYYHO-TEXHHUYECKUX MpPOOIeMax |
MEPCICKTHBAX Pa3BUTHUS OOJIBIIMX NAHHBIX U MX CBSI3U CO CMEXHBIMH OTPACIISIMHU,

® OCBOCHHE ITPOTrPAMMHBIX CPEJICTB, MPEIHA3HAYCHHBIX ISl 00pa0OTKH OOJIBIINX JAHHBIX.

OOyuenne no aucuumuinHe «bosblive JaHHbBIE» HANpaBleHO Ha (HOPMUpPOBAHHE Y
00y4aroIuxcs CIeyOIX KOMIIETCHIIUNI:

Koa n HauMeHOBaHHe KOMIIeTeH M NuaukaTopsl JOCTHKEHHS] KOMIIETEeHIIHH
OIIK-7. Cnocoben ocymectBisaTh BbIOOp | MOIIK-7.1 3HaeT OCHOBHBIE IIaT(HOPMBIL,
iathopm " MHCTPYMEHTAJIBHBIX | TEXHOJIOTUU u WHCTPYMEHTAJILHBIE
IpOorpaMMHOAMNIIAPaTHBIX ~ CPEACTB  JJiA | IpOrpaMMHOANMapaTHble  CpeicTBa  JUid
peanu3anuy nHHOPMAIIMOHHBIX CUCTEM peanu3anuy HHPOPMAIMOHHBIX CHCTEM

NOIIK-7.2 ymeeT NpUMEHSTh COBPEMEHHbIE
TEXHOJIOTUT TUIst peanu3aniu

MH(OPMAIIMOHHBIX CUCTEM
HNOIIK-7.3 UMEET  HaBLEIKUM  BJIAJEHUS

TCXHOJIOTHAMU, MMPUMCHCHU
HHCTPYMCHTAJIbHBIX ImporpaMmMHO-
arnrapaTHbIX CpcaAcCTB peajm3anuun

MH(OPMALIMOHHBIX CUCTEM

2 MecTO IMCHUILTAHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JucnunimHa oTHOCUTCS K 0a30BOi o0s3aTenpHOM dactu bioka 1. JlucuurumHbl (MOTysH)
y4eOHOT0 MJIaHa IporpaMMbl OakajlaBpHara.
JlucuumninHa B3aUMOCBSI3aHa JIOTUYECKH U COAEPKATEIbHO-METOINYECKU CO CIEAYIOLIUMHU
qucuuruinHamMu 1 npakrtukamu OINOIT:
TexHonoruu nporpaMMupOBaHUS;
ApxurekTypa HHGOPMALIMOHHBIX CUCTEM;
ba3sl naHHBIX
AHanmu3 JaHHBIX;
[Ipon3BoicTBEHHAs MPaKTHKA.

3 CTpyKTypa M cojiep:KaHue AUCHUTTUHbI

Pazgensbl auctuminHbl U3y4yaroTcs Ha 3 Kypce 5 cemecTpe.



(dbopma MPOMEKYTOUHOM aTTECTAIIH — SK3aMEH.

OOmrasi TPyJOEMKOCTh TUCIMILIMHBI COCTaBisieT 3 3aueTHble eauHwuibl (108 dacos),

3.1 Buabl yueOoHO# padoThl U TPYA0eMKOCTH (10 ¢gopMaM 00yueHHs )

1.1.1. Ounas ¢popma 0oOyueHUs
Ne . KoanuectBo | CemecTpbl
Buj yueOHoi1 padoThI
n/n 4acoB B
1 AyAUTOpPHBbIE 3aHATHS 54 54
B ToM gnce:
1.1 Jlexkuun 18 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATUS
1.3 | JlabopaTopHbIC 3aHATHS 36 36
2 CamocrosiTejibHas padora 54 54
B ToM guce:
2.1 | [logroroBka u BBITOJHEHHUE JJAOOPATOPHBIX PabOT 54 54
3 IIpoMe:kyTOUHAsI aTTECTALMSA
DK3aMeH v
7 HTtoro: 108 108
3.2 TemaTu4yeckuii NJIaH U3y4YeHHsl TUCHUIIMHBI (110 popMaM 00ydeHHs)
1.1.2. Ounas ¢popma oO0ydeHus
TpyaoemkocThb, yac
AyautopHas pabora
IIpak-
Ne Paspnenni/Temsl Cemn- Jlabo- |Tmuec- Camoc
Hapckue/ TOSI-
n/n AMCHMIITTMHBI Bcero | Jlek- parop- | kas
PaKTH- TeabHas
102078 HbIE 3a- | IOJ-
YECKUE pabora
HATHUS [TOTOB-
3aHATUS
Ka
1 BBognoe 3ansitue. Beenenue B HayKy O 8 5 6
' JAHHBIX U OOJBIINE JaHHBIC.
2 XapakTepucTUKU OONBIIUX JAHHBIX U 14 5 6 6
WX UCTOUYHHUKH.
3 OcCHOBHBIE 33724l U METOJBI aHAIH3a 14 9 6 6
OOJBIINX JTaHHBIX.
4 O6mactu  paboTel ¢ OOJBITUMU 14 9 6 5
JTAHHBIMU Ha OJJHOM KOMIBIOTEPE.
5 Pacnipenenennnie u o0JauHbIe 8 5 5
' XpaHWIUIIA OOJIBIINX TAaHHBIX.
ApXHUTEKTypa SKOCUCTEMBI aHalu3a U
6. 14 2 6 6
00paboTku OosbIIMX AaHHBIX Hadoop.
7. Ba3br qanueix NOSQL. 14 2 6 6
8. Texunomornu MapReduce u Spark. 8 2 6
9. I"'padoBbie 6a3bl JAHHBIX. 14 2 6 6
Hroro: 108 18 36 54




3.3 CoaeprxaHnue IUCHUNINHBI

BBenenne

BBonHoe 3aHgTHe. BBecHHE B HAYKY OT JaHHBIX M OOJbInKMe JaHHbIe. Hayka o JTaHHBIX
(Data Science). bonbiire nannsie (Big Data). «bomabias tpuaga». [1ate «V» 60NBIINX JaHHBIX.
O6bem. Ckopoctb. Pasnopomnocts. JlocroBepHoCcThb. lleHHOCTB. IIpoOiemMbl 00pabOTKH U
aHaJIM3a JAHHBIX. DBOJIOIMUS JaHHBIX OT OMOJIMH JI0 MCKYCCTBCHHOI'O WHTEILICKTa. Mepapxus
DIKW. Ilupamuma DIKW. IIupamupa Data Science. Ilpomecc CRISP-DM. CRISP-DM.
Kuznennprii muka CRISP-DM. Tlonumanue Ou3Hec-lielieli M HavalbHOE HM3YYCHHE JTaHHBIX.
[ToaroroBka gaHHbIX. MoaenupoBanue. OlLieHKa, TecTUpoBaHue, npoepka. Buenpenne CRISP-
DM. PacnpeneneHue BpeMeHH MEXTy OCHOBHBIMH 3aJja4aMH 00pabOTKH OOJIBIINX JaHHBIX.

Tema 1. XapakTepucTUKHU 00JIbIIUX JAHHBIX U UX UCTOYHUKH.

OCHOBHBIE ~ XapaKTEPUCTUKH  OONBIIMX  JaHHBIX. CTPYKTypUpOBaHUE  JIaHHBIX.
HectpykrypupoBaHHble JaHHblE. JlaHHbIE Ha €CTECTBEHHOM sf3bIKe. MallMHHbBIE IaHHBIE.
['padoBbie mim cereBble AaHHBIC. Ayano, Buaeo u rpadukxa. [loroxoBeie manneie. OCHOBHBIE
UCTOYHUKM OOJIBIIMX JaHHBIX. lcrmonb3oBaHuE TelleMaTUYeCKUX JaHHbIX. llcrosib30BaHUe
JIAHHBIX O BPEMEHHU M MecTornojiokeHuu. [lanHble pamunodyactoTHON uaeHtudukanun (RFID).
JlaHHble, TeHepupyeMble HHTEIICKTYalIbHbIMU CeTAMU. Vcronb3oBaHHe OONBIIMX JAHHBIX C
JAaTYMKOB Ha NPOMBIIIIJICHHOM 060py)1013aH1/H/1. Hcnonb3oBanue OONBIINX JaHHBIX, IMOJTYYCHHBIX
U3 COLMAIbHBIX ceTed. OTKpbIThIE UCT. OYHUKM OOJBIIMX JAHHBIX JUId MCCieqoBaTesiell U
ananutukoB. World Bank Open Data data.worldbank.org. www.imf.org/en/Data Data. XVIEW.
MIMIC-I11. Berkeley DeepDrive BDD 100k. CREMA-D.

Tema 2. OcHOBHBIE 32Ja41 U METO/AbI aHAJU3a 00IbIINX JAHHBIX.

Tpu ocHOBHEBIE 3a1a4u 00pabOTKU OOJIBIINX JaHHBIX. XpaHeHHe u ynpasicaue Big Data.
OO0paboTka HeCTpyKTypHpoBaHHOM wuHpopMaryu. OCHOBHBIE THUIMBI 3a7ady M METOAbl HX
pemieHus TpW aHanu3e Oonpmmx AaHHBIX. Knaccudukanums. Mertoapl KiaccupuKaium.
Knacrepusauusa. OcHOBHbIE MeTO/bl KilacTepu3anuu. Perpeccus. OCHOBHbIE METO/bI PELICHUs
3a/1a4 perpeccur. AHaJau3 COLMANIbHBIX ceTel. AHaNIMU3 cBsi3ell Ha rpade. 3agaun aHaiau3a cerei
(rpacoB). [Touck acconmanuii. [Ipumeps! ncnoab3oBaHus Mmoucka acconuanuit. [lpeackasanue u
POTHO3. METOIBI ¥ MOJIENIN MTPOTHO3UPOBAHMS. AHAITN3 aZIeKBATHOCTH U TOYHOCTH TIOCTPOCHUS
IPOTHO3a.

Tema 3. O6acTu paéoThI ¢ 0OJBITHMH JAHHBIMH HA 0THOM KOMIIBIOTEPE.

[IpobGnemsr mipu pabote ¢ OonpmmMMH oObeMamH JaHHbIX. HexBaTka mamsitu. Jlonroe
BpeMs BBHITIOTHEHUS WM <«3aBUCaHHE». Y3KHUe MecTa U mpocrauBaHue. CrnocoObl pemeHus
npobnemM. Apantanus anropuTMoB. OnHjaiiHOBBIE anropuTMbl. OCOOCHHOCTH OHJIANHOBBIX
aNropuTMOB. PexMBI paboThl OHIAMHOBBIX alrOpUTMOB. [IpuMepbl OHIAHOBBIX aNTOPUTMOB.
JIMHENHBI METOJ HAMMEHBIIMX KBaapaToB. MeToJ CTOXaCTHUYECKOTrO TPAaJMEHTHOIO CITyCKa.
NHKpeMeHTaIbHbI CTOXAaCTUYECKUM TPaJUEHTHBIM CcnycK. biouyneie amroputmbl. Hexoropsie
OMOMMOTeKN peanu3alud  OJOYHBIX aNropuTMoB. Aunroputmbl  MapReduce.  Anroputmsl
MapReduce Ha niceBmokoje. [IpaBuIbHBIN BBIOOP CTPYKTYpBI JaHHBIX. Pa3pekeHHbIC TaHHBIC.
JpeBoBuHBIE CTPYKTYphI. Xeu-Tabnuibl. [IpaBuiabHbINA BEIOOP HHCTPYMEHTOB.

Tema 4. PacnipenesieHHbIE ¥ 00/1a4YHble XPAHWIHILA 00JIbIINX TAHHBIX.

Pacnipenenennple  xpanunuina. Perumkanms  jpaHHbIX.  OOnayHble  XpaHWIMIIA.
[Ipo3paunblii A0OCTym K JaHHBIM. V30BITOYHOCTH/YCTOMYMBOCTh CHUCTEMBI. Pa3HOpOIHBIE
BBIUUCIUTENbHBIE cpenbl. HecnokHoe mnepemelieHne AaHHBIX. AJIMHUHUCTPUpPOBaHHE Oa3bl
naHHbIx/cuctemMbl. [IpuMepsl pachpefesIeHHBIX M OOJIAYHBIX XPAHWIUIN JIaHHBIX. Y CIYTH,
npefocTaBisieMble 0071auHbIMU cucTeMamMH. OOJIayHble CEPBUCHI, OTHOCAIIMECS K OOJBLINM
naHHBIM. Mognenu paboTel ¢ o0akaMu IJisi pa3HBIX rpymm moib3oBarerneir. SAAS. PaaS. laaS.
Kak BbIOpaTh pacnpeznereHHoe WM oOyiayHoe XpaHwiauile aaHHbix? CrocoObl co3maHus
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http://www.imf.org/en/Data

pecypcoB W ympaBieHHs uMH B obOnake. Mcmomb3zoBanue WEB-noprana. Mcmoas3oBanue
nporpaMmMubix 6ubarnotek (SDK). Crieruaan3upoBaHHbIe PACIIUPEHUS IS A36IKOB KOMaHIHOU
ctpoku. Mcnonb3oBanue 1mabdaoHoB. [IpeuMyIiecTBa pacipeecHHbIX U 00Ja4HbIX 0a3 JaHHBIX.
[IpeumyiecTBa pacnpeneleHHbIX M OOJaYHBIX XPAaHWIWI] OOJbIIUX JaHHBIX. HemoctaTku
pacrpeieieHHbIX W OOJAYHBIX XPAHWIUII OOJNBIINX JaHHBIX. Pa3BUTHE pacmpeneieHHBIX U
00JIaYHBIX XPAHWIUI OOTBIINX JAHHBIX.

Tema 5. ApxXuTeKTypa 3KOCHCTEMbI AaHAJU3a M O0pPadOTKHM OOJbIIMX JTAHHBIX
Hadoop.

Hadoop. Jlns uwero myxken Hadoop. Apxurekrypa Hadoop. Kommonents: Hadoop.
KommoHeHThI, KOTOpble BMecTe 00pasyroT skocucrtemy Hadoop. Hadoop Distributed File
System (HDFS). Oco6ennoctu HDFS. YARN. MapReduce. Apache Spark. PIG. HIVE. Apache
HBase. Mahout. [Ipyrue xommonentsl. Hadoop u o3épa manneix. Kak paboraror Data Lake.
Osépa nanubiX VS XpaHWIMINA JaHHBIX. ['MOpUaHbIE XpaHWIHIIA. [ MraHThl HCIOJB3YIOIIUE
Hadoop. Opranusanuu obecrieunBatomme Hadoop pemienus.

Tema 6. Ba3bl nanabix NOSQL.

bazobie npunnumbl pensiuuondbix BJI: acid. Teopema CAP. TpeyronsHuk cap aast SQL
u NoSQL cy6n. Ilpumep paccormacoBanus maHHBIX. [IpuHiuner base 6a3 mamaeix nosql.
basosas mocrynnocts (Basically Available). HeycroitunBoe cocrosaue (Soft state).
CorsacoBaHHOCTh B KoHeuHOM cdere (Eventual consistency). bassr manabix NOSQL («Not Only
SQL»). 3agaun xkoropsie pemraer NOSQL. Bassl manusix Newsql. CpaBaenue 6a3 manHbix SQL
(pemssumonnsix) 1 NOSQL (me pensuonnbix). Kimaccudukarus 0a3 mamasix Nosgl m newsql.
Ocuosubie Tunbl AanHbix NOSQL. JlokymenTupoBanue 6a3wl qanHbiX. Key-value xpanumiuiia.
CemelicTBO cTONONOBBIX 0a3 gaHHBIX. ['padoBbie 0a3bl naHHbIX. [IpuMepsl ucnonb30BaHUs 0a3
nanabix NOSQL. Uarepuer Bemieit (I0T). AnbprepHaruBa Oonbimmx ganHbix (Big Data).
Commanbabie cetm u Menua. McnompzoBanme NOSQL ¢ penstmonneiMu Bl Tlpumepst
NOMYJSIPHBIX cucTeM ympaBieHus Oa3zamu nanHbix NOSQL. IlpeumymiectBa 6a3 MaHHBIX
NoSQL. Hemocrarku 6a3 qarasrx NOSQL.

Tema 7. Texnosornuu MapReduce u Spark.

Yro takoe MapReduce u Spark? Bo3smoxuoctu MapReduce. Ocobernroctu MapReduce.
OcHoBononaratone (GYHKIUA BBIYUCITUTENbHOW Mozaenn. Mopens mapreduce. IMpuHimn
paboter MapReduce. Apxurektypa MapReduce 8 HADOOP. TIpumep. Perienue 2. Pazmemniaem
aor-daar B hadoop. IMumem ¢yuxkuuun map u reduce. Ipumeps! ucnons3oBanus MapReduce.
[MpoaykTel, ucnons3yrone mapreduce. Ocobennoctu Spark. Kak Spark permaer mpo6iaemsr
MapReduce? Apxurextypa Spark. Komnonentst skocuctemsr Spark. IIpumeps! HCIOIb30BaHUS
Spark. Cucrembl/komnanuu, rae npuMensiercst Spark. 3amyck Spark B google colab. Cpasrenue
MapReduce u Spark.

Tema 8. I'padoBbie 6a3bI JAHHBIX.

Yro Takoe rpadosas 6a3a ganueix? Yro Takoe rpad? I[Ipumeps! rpados. Tepmunonorus
rpadoBeix bJl. Kak ucnonszoBars rpadossie b1, ['padossie B/, c1okHOCTS U pa3Mep aHHBIX.
Mecto rpadoBeix B/l cpean npyrux tumoB BJI. Ilpumeps! ucnons3oBanust rpagoseix BJI.
Paznuunsie peanmusanuu rpadossix bJ1. I'padosas cyonx Neodj. Ocobernroctr Neo4j. ITpuHmmms!
REST API. Mecto Neo4j B cucremax ynpasinenust bJ{. Apxurexrypa Neo4j. Oobextsl B Neo4j.
[Monb3oBarenbckuii uHTepdeiic B Neodj. IMpumep moxmenu cetu ot Neodj. Uutepdeiice u
anmroputmbl Neodj. S3pik 3ampocoB Cypher. Ilpumepst co3manust rpagos. [IpenmymiecTBa
rpadoBeix 0a3 maHHbIX. Hemoctatku rpadoBeix 6a3 JaHHBIX.



3.4 TemaTnka cCeMMHAPCKUX/MTPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA
3.4.1 JIabGopaTopHbIe 3aHATHS

JlabopaTopnass paGora Ne 1 «MHTepnpernpyemblii fi3bIK NporpamMmupoBanuss R
AJASl aHAJAM3a JaHHBIX». 1. 3arpy3uTe M YyCTaHOBUTE KOHCOJIbHOE MPWJIOKEHHUE s
uHTepnperanuu komaua R 2. 3amyck R. 3. B atom kypce Oyaer HCIonb30BaTh MPOTrPaMMHBIN
nakeT Swirl 11 R, 9T00BI MpOMILTIOCTPHUPOBATH HEKOTOPHIE KiTtoueBble KoHIenuu. [laker Swirl
npeBpamaeT KOHcolb R B MHTEpakTUBHYIO cpeny oOydenus. Mcnonb3oBanue Swirl Takxke mact
BaM BO3MOXHOCTh MCCJIEIOBATh JaHHBIE, KaK 3TO clieial Obl CIEeUHUAIUCT MO JaHHBIM. B aToM
nabopaTopHOil paboTe y Bac OyJeT BO3MOKHOCTBH IMONPAKTHKOBATHCS B HEKOTOPBIX KIFOYEBBIX
KOHIICTIIMAX 3TOro Kypca. 4. JIJis BBIMOJHEHUs J1a0opaTOpHOU paboThl ycTaHoBUTE Swirl. 5.
Swirl mpeuiaraeT MHOKECTBO MHTEPAKTUBHBIX KyPCOB, HO JUISl HAIIMX II€JIe BaM HYXEH Kypc
non HasBanuem "Exploratory Data Analysis" (PasBemounsiii aHamu3 npaHHbiX). 6. Jls
BBITIOJIHEHUSI ATOM J1abopaTopHOU paboThI BHIIOJIHUTE TIEPBBIC ACCATh YPOKOB Kypca: Principles
of Analytic Graphs, Exploratory Graphs, Graphics Devices in R, Plotting Systems, Base Plotting
System, Lattice Plotting System, Working with Colors, GGPlot2 Partl, GGPlot2 Part2, GGPlot2
Extras. 7. OOwmmii Jor BBIMOTHEHHWS Pa0OTHI M CKPUHIIOTHI HCIIOJIb3YEMBIX/BBIBOJIUMBIX
rpaduKOB(PUCYHKOB) 3arpy3uTe B KadecTBe OTYETa Ha JaHHYIO J1a0opaTopHyi padoTy,
odopmus B Buze daitna doc wiu pdf ¢ TUTYIBHBIM JTHCTOM.

JlabopaTtopHas pab6ora Ne 2 «KuacrepHblii aHAJIW3 JAHHBIX € HCHO0Jb30BaHHEM
s3bika R». B pamkax 3Toli 1abopaTopHOil pabOThI POWTH CICAYIONINE YPOKU B y4eOHOM Kypce
nakera swirl: 1. Hierarchical Clustering, 2. K Means Clustering, 3. Dimension Reduction, 4.
Clustering Example. B order HEOOXOAMMO BKJIIOYUTH JIOTH BBIMOJIHEHUS pPAabOTHI CO
CKPHHIIOTaMH I'pauKOB.

JlabopaTtopnass padora Ne 3 «AHaau3 OO0JBIIMX JAaHHBIX HA JOKAJLHOM
KOMIIbIOTEpe ¢ moMomplo Oudiamorek sisbika Python». 1. Peanusyiite ykazaHHbBIM kox B
mo0oit cpene mporpammupoBanus Python unu ucnonwsyiite O1okHOTHI Google Colab umu
Jupyter. 2. B ot4er BKJIIOUUTE JUCTUHT Balllell IPOrpaMMbl M BCE IMArpaMMbl, IpeICTaBICHHbIE
BhIIIIE B pykoBoacTBe. 3. [l Kaxaoil awmarpaMMbl BKIIOYHTE B OT4eT Bamm audHbBIN
CJIOBECTHBIM aHAJIM3/MHTEPIPETALMIO IIOJIyYEHHOTO pe3ysbTaTa: IOoYeMy IOJydyeH TaKoi
pe3ynbTar, B 4YE€M OCHOBHas CyThb OJTOro pesyiabTara W T.1. 4. Bximouute B OT4YeT
JIOTIOJTHUTEIIBHBII aHAIN3 HAa CBOE YCMOTPEHHUE - He MeHee 3X auarpamm, rpadukos. Hampumep,
aHaJINW3 MO TOpojJaM, aHajIu3 MO XPOHOJOTuH (M0 ToAaM U JECATHIETHSAM (MU HATHIIETKaM),
korza nossisuvcs HIIO), a Takke aHanu3 Mo KakoN-TO OTAEIBHO B3STOH CTpaHe, HAlpUMEp 110
Poccun.

JlaboparopHuas padota Ne 4 «Pabota ¢ mporpammuoii rarpopmoit HADOOP» 1. YcranoBure u
Hactpoiite HADOOP no maram, kak OmMcaHo B JaHHOM pykoBoacTBe. 2. [IpoTokomupyiite B
OTYET CKPUHIIOTAMH M KOMMEHTapUsMH KaKIbld IIar Bamed yCTaHOBKH. 3.BeimosiHuTE
nporpammy Word Count [u1ss HECKOJNBKHX TEKCTOBBIX KHHT. Pe3ynbTaThl BKJIFOUUTE B OTYET.
4. B mamke mpuMepoB HaWIUTE €Ile THITOBBIC 33/1a9H U BKIIOUHUTE MX BBIIOJHEHHUE B OTYET.

JladopaTopuasi pad6ora Ne 5 «OcHoBbl MongoDB». 1. YcranoBure MongoDB. 2.
[TpousBenuTe MOAKIIOUEHUE K TECTOBOM Oa3e JaHHBIX. BrimomHuTe TecTOBBIC TpUMepHI 1 u 2. 3.
Coiizmaiite cooctBeHnyto BbJl m moGaBeTe mpom3BoibHbIe naHHble B bJl. 4. U3Bnekure
no0aBIeHHBIC Ha MPEABIAYIIEM are JaHHble. 5. Bee pesynabTarsl no mi.1-4 BHOCTUTE B OTYET
CO CKpUHIIOTaMH, KOJAOM U KOMMCHTApUsAMHU.



JlabopaTtopnasi padora Ne 6 «M3yueHue OCHOBHBIX BO3MOkHOcTeil Neodj» 1.
Ycranoure cepBep Neodj, samycture KiaMeHTa W BblOepure MyHKT: «Hadate o0ydeHue»
(Start Learning). [danee caeayiiTe HHCTPYKIMSIM (IUIsI CICAYIOMICH CTpaHHUIIBI HAKUMAKNTE ClIpaBa
BBEpXY CTPEJKY B BHJIE 3HAKa «>») U B pe3ylbTaTe co3faiiTe cieayrouie rpadpl, BKIOYUTE B
OTYET pe3ynbTarhl. [|Jiss BEINOTHEHUS KOMAaH]I HYXKHO HICIKHYTh Ha SYEHKY ¢ KOMaHAOW, ¥ OHA
ABTOMATUYECKU TOABHUTCA B pelakTope kKomaHa. Jlanee ciaenyeT MpocTo 3amyCcTUTh KOMaHAy Ha
Beinosinenue (play). 2. HabGepute komanmy :play movie graph. 3anycTuTcss pykoBOJACTBO IO
co3manuto rpadoBoit BJl o kumHOpMIbMax. Jlasiee mo miaram claeAyWTe WHCTPYKIUSM U B
pesynbrare co3naiite bJl, BEIIOIHUTE MOUCKOBBIE 3anpockl K B/, aHanuTuyeckue 3ampocel 1o
MOKMCKY 3aKOHOMEPHOCTEeH U pexoMmeHjanuil. Bce pe3ynbraThl, TUCTUHTH KOJa U CKPHHILOTHI
BKIounTe B otdet. 3. Habepute komanny :play northwind graph. 3amyctutcs pykoBOICTBO
10 KOHBEPTAIlMU JAHHBIX W3 peisiuoHHOW Mozaenu (u3 daittoB tabnui CSV) B rpadoByro
mojenb. Jlanee Mo maraMm cienyite MHCTPYKIHSIM M B pe3ynbTare 3arpy3ute tadbmumsl B B/I,
CO3/1aiiTe MHIEKCHl W CBSI3U, BBINOJIHHUTE 3ampochkl K BJl. Bce pesynbrarhl, TUCTUHTH KOJa U
CKPHHIIOTHI BKIIIOUYKTE B oTueT. 4. Habepute komanny :play query-template. /lanee mo maram
CleyiiTe MHCTPYKIUSAM 10 CO3JIaHUIO I1a0JIOHOB 3ampocoB. Bce pe3ynbTaThl, JIUCTUHTH KOAA U
CKPUHIIIOTHI BKJTFOUNTE B OTHYET.
5. Habepure xomanny :play cypher. [lanee mo mraram cieayiTe HHCTPYKIUSAM [0 U3YYCHHIO
OCHOBHBIX BO3MOKHOCTEH si3bika Cypher. Bce pesyiabTarhl, JIMCTHHTH KOJA M CKPUHIIOTHI
BKIIFOUUTE B OTYET.

3.5 TemaTuka KypCcOBbIX NPOEKTOB (KYpPCOBBIX padoT)
KypcoBeie IpOEKTHI HE PEYCMOTPEHBI.

4 YuyeOHO-MeTOAN4YecKOe U HH(PopMaLIMOHHOE 00ecreueHue

4.1 HopmatuBHble 1okyMeHTHI 1 'OCThI
1. ®enepanpHblii 3akoH oT 29 nexadps 2012 roga No 273-d3 «O6 oOpazoBanuu B Poccuiickoit
deneparumy (¢ I3BMEHEHUSIMHU U JIOTIOJTHEHUSMN ),
2. ®enepanbHBIi TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIApT BBICIIET0 OOpa30BaHUA -
OakanmaBpuaT 10 HampasieHuto noArotoBku 09.03.02 HMudopmanuoHHBIE CHCTEMBI U
TEXHOJIOTHH, yTBepkAeHHbIH IIpukazom MunucrepctBa obpa3oBanust u Hayku P® ot 19
ceHtsa6psa 2017 r. N 929 "O6 yrBepxxaeHun QenepanbHoro... Penakius ¢ uamenenusmu N 1456
ot 26.11.2020;
3. Ilpuka3 MunucrepctBa obpazoBanus u Hayku PD ot 05 ampens 2017 r. No 301 «O6
yrBepxkaeHuH llopsiika opraHu3alMy M OCYLIECTBIIEHHS OOpa30BaTEILHOW AEATEIBHOCTU 110
o0Opa3oBaTeNbHBIM IpOrpaMMaM BbICHIEr0 00pa3oBaHHs — IporpamMmaMm OakajgaBpuara,
IporpaMMam CHEeNUAIUTETA, TPOrpaMMaM MarucTpaTypsl.

4.2 OcHOBHas1 IMTepaTypa

1. Pemauna, C. B. lludposas Tpanchopmaliius 6usHeca: UCHIOIb30BaHUE aHATUTUKHI Ha
OCHOBE OOJBIIMX JMaHHBIX : yueOHoe mocobue / C. B. Peramuna. — Ilenza : IIT'Y,
2019. — 182 c¢. — ISBN 978-5-907262-04-1. — TexkcT : anekTpoHHbIH // Jlanp :
aneKTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/162301—
Pexxum moctyna: ass aBTOpU3. MOJIB30BaTENCH.

2. Ko0G3apenko, /[. H. YueOHOoe mocoOue TUCIUTUIMHBI «AHAIHA3 OONBINNX JTAHHBIX) TS
HampasiieHuss  noaroroBkn  38.03.05 «buznec-unpopmaruka»,  NpoPuIL
«InexTpoHHbIN OuzHec) : yaeOHoe mocodue / 1. H. Ko63apenko, A. I'. Mycradaes ;
cocraButenb [l. H. Ko63apenko. — Maxaukana : JII'YHX, 2019. — 107 ¢. — Texkcrt :



NIeKTpOoHHBIN //  Jlanp :  anekTpoHHO-OMOmmorewynas cuctema. —  URL:
https://e.lanbook.com/book/246542— Pexxum qocTyma: Ijs aBTOPHU3. TOIb30BaTEIICH.

3. Jokymenramms mo s3biky R [Dnekrponnsiii pecypc]. — URL: https://cran.r-
project.org/manuals.html (zata o6pamenus: 09.05.2023).

4. JloxymeHTaIus Apache Spark [DneKTpOHHBIN pecypcl].
— URL: https://spark.apache.org/docs/latest/ (mata oopamenus: 09.05.2023).

5. Hokymenrarus Neodj [Dnexkrponnsiii pecype]. — URL: https://neodj.com/docs/(nara
obpamenus: 09.05.2023).

6. Joxymenranus MongoDB [DnexkTpoHHBI pecypc].
— URL.: https://www.mongodb.com/docs/launch-manage/ (nata obpareHus:
09.05.2023).

7. Hoxymenranus Hadoop, HDFS, MapReduce, YARN [DeKkTpoHHbBIi pecypel].
— URL: https://hadoop.apache.org/docs/stable/ (nata oopamenus: 09.05.2023).

8. bomabmme JTaHHbIE B o0pazoBaHUU [DnexTpoHHbIN pecypc]. -

URL: http://www.unkniga.ru/vishee/9614-bolshie-dannye-vobrazovanii.html (zara
obpamenus: 09.05.2023).

9. Bompmme JTAHHBIE (Big Data) [D1eKTpOHHBII pecypc].
— URL: https://www.tadviser.ru/index.php/Crates:bonbsinne _nanusie (Big_Data) (ma
ta oOpatenus: 09.05.2023).

4.3 JlonoTHUTEILHAA JTUTEPATyPa

1. Cuaen J[IpBu, Meiicman Apno, Aau Moxamen. Ocuossl Data Science u Big
Data. Python u nayka o nanusix. - CI16.: ITurep, 2017. - 336 c.

2. bln Anunammn, Cy Kenner. Teopernueckuil muauMyMm 1no Big Data. Bcé, uro
HYKHO 3HaTh 0 00ibinX qaHHbeIX. — CII6.: [Turep, 2019. — 208 c.

3. Heiiten Ioa, [deiiten XapBu. VcKyccTBeHHBII MHTEIIEKT, OONbIINE JaHHBIE U
obnauynsie Beruucienus. — CII16.: [Tutep, 2020. — 864 c.

4. Bpoc II. [TpakTrueckas cratuctuka ais crnenuanuctoB Data Science: Ilep. ¢ anrm.
/1. bproc, 3. bproc. — CI16.: BXB-Ilerepoypr, 2018. — 304 c.

5. . A. Jlour u IMon Turop. R. Knura penenros: [IpoBepeHHbIe penentsl A
CTAaTUCTUKH, aHAJIW3a U BU3yalu3alnu JaHHbIX / miep. ¢ adr. [. A. benukosa. — M.: JIMK Ilpecc,
2020. - 510 c.

4.4 DeKTpoHHBIE 00pa3oBaTe/bHbIE Pecypchl
Kypc «bonbmue gannsie» B CJ1O Mocnonurexa:
https://online.mospolytech.ru/course/view.php?id=12507

4.5 JInueH3uoHHOe ¥ CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecriedeHmne

Google Colab;

Visual Studio Code (cBoGogHas TUIICH3HS);
R (cBoOOmHas mporpaMMHasi cpenia);
Hadoop (cBoGoHas murieH3us);

MongoDB (cBo6oaHas nuiieH3us);

Neo4j Desktop (cBobomHast TUIIEH3M).

ouhkowndE

4.6. CoBpemeHHbIe podeccnoHaNbHbIE 0a3bI JaHHBIX M HHPOPMAILIHOHHBIE
CIPABOYHbIE CHCTEMBI

1. OIT "KOpaiit" https://urait.ru/

2. IPR Smart https://www.iprbookshop.ru/

3. OBC "Jlansp" https://e.lanbook.com/
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https://cran.r-project.org/manuals.html
https://cran.r-project.org/manuals.html
https://spark.apache.org/docs/latest/
https://neo4j.com/docs/
https://www.mongodb.com/docs/launch-manage/
https://hadoop.apache.org/docs/stable/
http://www.unkniga.ru/vishee/9614-bolshie-dannye-vobrazovanii.html
https://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5_(Big_Data)
https://online.mospolytech.ru/course/view.php?id=12507

5 MaTepuajbHO-TeXHHYECKOE 00ecneyeHue

Aymutopun obmero (oHma s JEKIMOHHBIX M JIA0OpaTOPHBIX 3aHATHH, MoOCKBa, YIIL
[IpsHUIIHKUKOBA, A. 2a CO CIEIYIOIIeH OCHAIEHHOCTBIO: CTOJIBI, CTYJbs, ayJUTOpHAs JI0CKa,
UCIIOJIb30BAaHUE IIEPEHOCHOTO  MYJIbTUMEIUWHOTO KOMIUIEKCa (IIEPEHOCHOM  IPOEKTOp,
NepCOHANbHBIN HOYTOYK). [lepcoHanbHble KOMMBIOTEPHI, MOHUTOPBI, MAHUITYJISITOP «MBIIIbY,
KJ1aBuaTypsl. Pabouee mecto npenoaasaresns: CTOIM, CTYJ.

JInnensnonHoe mporpammuaoe obecreuenue: Microsoft Windows 10/11, Microsoft
Office.

6 MeTtoauyeckue peKoMeHAalNU

6.1 MeToan4yeckue peKoMeHIAIUM ISl MPenoaaBaTe/isi 0 OPraHu3auu 00yYeHHUsI

Metonuka TmpenojaBaHUS JAUCHUIUIMHBI  «bonbIme JaHHBIC» MPEAyCMaTPHUBACT
UCIIOJIb30BaHUE OHJIAWH-Kypca B CUCTEME JAUCTAHIIMOHHOTO 00y4YeHUs YHHUBEPCUTETA, U3YUYCHUE
TEOPETUYECKOW YaCTH B MPOIECCE MOCEHMICHHUS JICKIMOHHBIX OHJIAH 3aHATHUN, TPYIIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIBTAlIMH OOYYalOIUXCs, AyIUTOPHBIX 3aHATHH B COYETAHUU C
BHEAYJIMTOPHOW paboTOil C menbio (GOpMHUpPOBAHUS W PAa3BUTHUS MPO(HECCHOHATHLHBIX HABBIKOB
UCITIOJIB30BaHUSI  COBPEMEHHBIX  HMH(OPMAIIMOHHBIX ~TEXHOJOTHH JUIi  pElICHUs  3aj1a4
PO eCCHOHAIBHON A TEIHLHOCTH.

JlaGopaTopuble padoTsl 1o gucnuIUMHE «boNbIMEe NaHHBIE» OCYIICCTBISIOTCS B
dbopMe CcamMOCTOATENBbHOM MPOPA0OTKM  TEOPETUUECKOro  MaTepualia  00y4YarollUMMUCS;
BBIMOJIHEHHSI TIPAKTUYECKOTO 3a/IaHUs; 3alUThI MPETOAaBaTEINI0 JIAO0OpaTOpHOU paboThI (3HAHUE
TEOPETUYECKOT0 MaTepualia W BBINOJTHEHUE MPAKTUYECKOTO 33aJaHHs 10 TeMe JIabopaTOpHOU
paboThI).

6.2 MeToau4yeckue yKazaHusi JJis1 00y4al0UIUXCsl 10 OCBOCHUIO TN CIIUNJIMHBI

W3ydyeHne qUCHUIIIMHBI OCYIIECTBIISETCS B COOTBETCTBUU C YUEOHBIM IJIAHOM.

Ha 3aHsATHSAX OCyIIeCTBIsIETCS 3aKperjieHHe MONTY4YeHHBIX, B TOM YHUCJIE U B MpoIlecce
caMoCTOsITeNIbHONW paloThl, 3HaHuH. Oco0oe BHHMaHHE OOpallaercs Ha yMEHUE MPUMEHSTb
MOJIy4YEHHBIEC 3HAHUS Ha MPAaKTUKE, B TOM YHUCJIE NIPU PELICHUH pealbHbIX 3a7a4, OTIUYAIOIINXCS
OT MpopabOTaHHBIX.

B mporiecce camocTosiTenbHON pabOThl CTYAEHTHI 3aKPEIUISIOT U yriayOJsitioT 3HaHUS,
MOJIYYEeHHbIE BO BpeMsl ayAUTOPHBIX 3aHATUN, JIOMOJHUTEIBHO U3Yy4aroT JIEKIIMOHHBIN
TEOPETUUECKHI MaTepua, BbIMOIHIIOT UHIUBUIYyalbHbIE 3a/1aHus Ha Ja00paTOPHBIX 3aHATUSX,
O(QOPMIISIFOT OTYETHl TO BBIMOJHEHHBIM padOTaM, TOTOBATCA K TEKYIIEMYy KOHTPOIIO U
IIPOMEKYTOUHOM aTTECTAL[UH.

Texyiuit KOHTPOIIb OCYIIECTBISETCS HA ayIUTOPHBIX 3aHATUAX B OpME TECTUPOBAHUS
B CHUCTEME JHUCTAaHIMOHHOro oOyueHus YHuBepcurera.. KputepusMmu OIEHKH pe3yibTaToB
SBJISIFOTCA:

— YpOBEHb OCBOEHUS TEOPETHUECKOI0 MaTepuana;

— YpOBEHb BJaJIeHUs] MPAKTHUECKUMU HaBbIKaMH (B BHJIE BOIPOCOB IO MPOLECCY
BBITTOJIHCHUS IPAKTHUECKUX 3aJaHHI);

- YMEHHMsI 00y4aroUIerocsi UCIOIb30BaTh TEOPETUUECKUE 3HAHUS MPU BHITOJHEHUH
MPAKTUYECKUX 3a7a4 (B BUAE JOMOIHUTEIbHBIX 3aaHU);

- c(OpPMHPOBAHHOCTH KOMITETCHIIUH;
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- oopmieHre MaTepraia B COOTBETCTBUU C TPEOOBAHUSAMHU.
[TpoMeXyTOUHBIF KOHTPOJb OCYIIECTBISIETCS HAa AyAWTOPHBIX 3aHATHSAX B (opme
TECTUPOBAHUS B CUCTEME AUCTAHIIMOHHOTO O0Y4YeHHUs1 Y HUBEPCUTETA. .

7 DoH/1 OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OIleHUBAHMSI Pe3yJbTATOB 00yYeHUs
B npouiecce oOyueHus: HCHOIB3YIOTCS CIIEAYIOIINE OLIEHOYHbIE ()OPMBI CaMOCTOSATEIbHON
paboTbl  CTYIEHTOB, OLIGHOYHBICE CPEACTBA TEKYIIEro KOHTPOJIS  yCIEBAEMOCTH U
MPOMEKYTOUHBIX aTTECTAIIMI: J1a00paTOPHbIE Pad0Thl, JK3aMEH.

7.2 lllkana ¥ KPUTEPHH OLIECHUBAHUS Pe3yJIbTATOB 00y4eHHsI

K npomMexyToyHOH arTecTaluu JOIYCKAalOTCA TOJBKO CTYAEHTHI, BBIIIOJHUBIINE BCE
BUBI y4eOHOI paboThl, IPeAyCMOTpEeHHBIE paboueil mporpamMmoi mo aucuuiuinae «bombme
JTAaHHBIEY.

7.2.1 Kpurepuu OIEHKH OTBETA Ha SK3aMEHE

(bopmupoBanue kommerenimii — OITK-7)

«OTauYHO»:

BeimonHensr Bce BuAbl y4eOHON palbOTHI, MPEeTyCMOTPEHHBIE YYEOHBIM IUIAHOM.
OOyuaromuiics BBIOJHWI U 3AIMUTHII JJAOOpaTOpHbIE paboThl cO cpeAHUM OanioM oT 4,5 1o 5.
Htorosoe tectupoBanue BoIoNHEHO Ha 85 — 100%. OOyuaromuiics 1eMOHCTPUPYET MIPOYHbIE
TEOpETUYECKHE  3HAHMSA,  IPAKTUYECKHE  HAaBBIKM,  BJaJeeT  TEPMHUHAMHU,  JeJaeT
apryMEHTHPOBAaHHBIC BBIBOABI H 0000IICHNUS, TPUBOIUT IIPHUMEPHI, ONIEPUPYET MPHUOOPETEHHBIMU
3HAHUSIMM, YMEHUSIMH, HaBbIKaMH, IPUMEHSAET X B CUTyalUsAX MOBBILIEHHOW ciloXHOCTU. [Ipn
ATOM MOTYT OBITH JIOMyIIECHB HE3HAUYUTEIbHbIE OMIMOKHA, HETOYHOCTH, KOTOPBIE O0yUYarONIHiAcs
MOYET UCIIPABUTh CAMOCTOSITENBHO.

«Xopoio»:

BeimonHensl Bce BuAbl y4eOHOW paloOThI, MNpelycMOTPEHHbIE Y4YEeOHBIM IUIAHOM.
OO0yuaromuiics: BBIMOIHWI U 3alIUTHII JabopaTOpHbIE pabOTHI cO cpenHuM Oamiom ot 4 1o 4,5.
HtoroBoe TtectupoBanue BeIMoNHEHO Ha 70 — 84%. OOyuwaromuiics JIE€MOHCTpUpPYET
JIOCTAaTOYHbIE TEOPETHUECKHE 3HaHUS, NMPAKTUYECKHE HAaBBIKHM, BIAJC€T TEPMHHAMH, JeaeT
apryMeHTHPOBAaHHBIE BBIBOBI U 00001IEHUS, TPUBOIUT IIPUMEPHI, ONIEpPUPYET MPUOOPETEHHBIMU
3HAHUSIMH, YMEHUSIMH, HaBBIKaMH. [Ipr 3TOM MOTYT OBITh TONyIIEHBl HE3HAUYNTEILHBIEC OTNOKH,
HETOYHOCTH, 3aTPYAHEHUS IMpPHU aHAJUTUYECKUX OINepalusix, INepeHoce 3HAaHUM M yMEeHuH Ha
HOBBIE, HECTaHJapPTHbIE CHTYallud, KOTOpBbIE OOYYaIOUIMIiCS MOXET WCIPaBUTh NpPH
HE3HAUUTENIbHOW KOPPEKIMU IPenoaBaTeseM.

«Y10BJIETBOPUTETbHO»:

Beimonnensl Bce BuAbl y4eOHOW paloOThI, MPEeTyCMOTPEHHbIE Y4EeOHBIM IUIAHOM.
OO0yuaromuiicsi BBITTOJHIII M 3aIUTUI JIA0OpaTOpHBIE pabOTHl CO CPETHUM OallyioM HUke 4.
HToroBoe TecTupoBaHKe BBHIIOTHEHO Ha 55 — 69%. OOyuaromuiics JeMOHCTPUPYET HEMOTHOE
COOTBETCTBUE TEOPETUYECKUX 3HAHWH, MPAKTHYECKUX HABBIKOB, BIAJIEET TEPMUHAMH, JENaeT
apryMEHTHPOBAaHHBIE BBIBOABI M 0000IICHNS, TPUBOIUT IPUMEPHI, ONIEPUPYET MPUOOPETEHHBIMU
3HAaHUSIMH, YMEHUSMH, HaBbIKaMH. [Ipy 3TOM MOTYT OBITH JOIYIIEHBI ONMIMOKH, HETOYHOCTH,
3aTpyAHEHUS TpU AHAIMTHYECKUX OMNepalysx, MepeHoce 3HaHWM M yMEHHUH Ha HOBBIE,
HECTaHJAPTHBIE CUTYallid, KOTOpBIE OOYYArOIIMHCS MOXKET HCIPAaBUTh IPH KOPPEKIUU
Iperno/iaBaTeNeM.

«Heyn0BJIeTBOPUTEIBLHO»:

He BoimonHeH oauH mnu Oosiee BUJOB yuyeOHOHM palOoThl, IPEAYCMOTPEHHBIX Y4€OHBIM
w1aHoM. O0yyaronuiicsi He BBIOJHUII OJHO WM O0Jjiee 3aJaHuil TeKYIEero U MPOMEeXyTOYHOIO
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KoHTpoJsi. IToroBoe TectupoBanue BoimoiHeHO HA 0 — 54%. OOyuaronuiicss 1eMOHCTPUPYET
HE3HaHUWE TEOPETHYECKHX OCHOB MpeaMeTa, OTCYTCTBUE NMPAKTUYECKUX HABBIKOB, HE YMeEeT
JienaTh apryMEHTHPOBAHHBIC BBIBOJABI M TPUBOJUTH MPUMEPHI, HE BIAJCET TEPMUHAMH,
MPOSIBISICT OTCYTCTBUE JIOTUYHOCTU M TOCIEAOBATEIbHOCTH W3JIOKEHUS, JENaeT OIIUOKH,
KOTOpPbIE HE MOXKET UCIPABUTH JAXKE MPU KOPPEKIIUH MPENoaaBaTesieM, OTKa3bIBACTCSI OTBEYATh
Ha JIOTIOJHUTENbHBIE BOMPOCHI, TOMYCKAET 3HAUUTEIbHbIE OLIUOKH, UCIIBITHIBACT 3HAUNUTEIbHbBIE
3aTpyAHEHUS IPU ONEPUPOBAHUY 3HAHUSIMHU U YMEHUSIMU IIPU UX NIEPEHOCE HAa HOBBIE CUTYaLIUH.

7.2.2 Kpurepun oreHku pabOThl 00ydaromerocs Ha j1a0OpaTOPHBIX M CEMHUHAPCKHUX
(IpaKTUYECKUX ) 3aHATHSIX:

(dpopmupoBanue xommerenimii — OITK-7)

«5» (OTIMYHO): BBIIOJHEHBl BCE IPAKTHYECKHE 3aJaHus, IPelyCMOTPEHHbIE
1ab0paTOpHBEIMU paboTaMu, 00YJArOIINUNCS YeTKO U 0e3 OMmMOOK OTBETHIJI HA BCE KOHTPOJIbHBIC
BOINPOCHI, MPOSBWJI TBOPYECKMH IOJAXOJA MpPH BBIIOJHEHUU 3aJJaHUM, CMOT BBINOJHUTh
JIOTIOJTHUTEIIHHBIC 3a/IaHHs.

«4» (xopolIo): BBIIOJHEHBl BCE MPAKTHUECKUE 3a/aHusi, IpelyCMOTPEHHbIE
1ab0paTopHbIMU paboTaMH, 00yYaromMics ¢ KOPPEKTUPYIOLIMMH 3aMEUaHUsIMU IIpenoaaBaTess
OTBETHJI Ha BCE KOHTPOJbHBIE BOIPOCHI, MPOSIBUJ TBOPUYECKUH IOAXOJ] INPHU BBIIOJHEHUU
3aJJaHMi{, CMOT YaCTUYHO BBITIOJTHHUTH JOTIOJHUTEIBHBIC 3aJaHHUS.

«3» (YAOBJIETBOPUTEINILHO): BBINOJIHEHB! BCE NMPAKTUUYECKUE 3aJaHUA, TIPEAyCMOTPEHHbIE
1abopaTOpHBIMU pabOTaMH, C 3aMEUaHUSAMH IPENOJaBaTelis; 00yJYaIolUiCs OTBETUJ Ha BCE
KOHTPOJIbHBIE ~BONPOCHl € 3aMEUYaHUSAMH, JONOJHMUTEIbHbIE 3aJaHUS  BBINOJHEHBl C
3aMEYaHUSIMH.

«2» (HEYOBJIETBOPUTENILHO): O0yYArOIIUICS HE BBIIOIHUI MM BBIITOJHIII HENPAaBUIbHO
IIPAKTUYECKHE 3aJaHUsI, IPEAYCMOTPEHHbBIE JAOOPaTOPHBIMU paboTamMu, 00y4arOLIUIICs OTBETUI
Ha KOHTPOJbHBIE BOMNPOCHI C OIIMOKAMM MJIM HE OTBETWJI HAa KOHTPOJIbHBIE BOIPOCHI,
JIOTIOJTHUTEIIHBIE 3a/IaHHsI BBITIOJTHEHBI HEBEPHO WIJIM HE BBHITIOJIHEHBI.

B mponecce o6yquI/151 HCIOJIB3YIOTCS CIICAYIOIIUC OICHOYHbBIC q)OpMBI CaMOCTOSITEILHOMN
pa6OTBI CTYACHTOB, OLICHOYHBIC cpeacTBa TCKYLIETO KOHTPOJIA yCn€eBa€MOCTHU )51
MMPOMEIKYTOUHBIX aTTecTallui: TECTUPOBAHHE, IK3AMCECH.

7.3 OueHo4YHbIE CpeACTBA

7.3.1 Texyuuii KOHTPOJIb

Texymmii KOHTPOJIb OCYIIECTBIISIETCS HA AYAUTOPHBIX 3aHATUSAX B (POPME TECTUPOBAHUS
B CHUCTEME€ IUCTAHIMOHHOTO 00ydeHus YHHuBepcutera. JlabopaTopHble 3aHATHS — CPENCTBO
KOHTPOJISI YCBOEHHS YYEOHOTO MaTepuaia TEMbl, paslielia WM pa3felioB JIHCHUTUIAHBL,
OpraHM30BaHHOE Kak y4eOHO€ 3aHATHE B BUJE JAEMOHCTPALMU IOJYYCHHBIX HABBIKOB MpHU
PEIICHUH TTOCTABJICHHBIX MMPAKTHYECKUX 3a1a4.

[Mpumepsl TECTOBBIX 3aJaHMW K 3allUTe JIAOOPATOPHBIX pPabOT (OICHHWBAacMbIC
kommetenin — OITK-7).
Tect mo Teme 1:

1. K npoGiiemam 06pabOTKH 1 aHAJIN3a TaHHBIX OTHOCATCS: ...

— (Qopmar, OTIIMYHBIN OT TPAJUIIMOHHBIX 0a3 JaHHBIX
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YeTKas CTPYKTYPUPOBAHHOCTH JaHHBIX, HE MO3BOJIAIONIAs 00paboTaTh pasHOPOpPMATHBIE
TTaHHBIC

OTCYTCTBHUE HYKHBIX HHCTPYMEHTOB, YTOOBI CBS3aTh JAHHBIE MEXKIY COO0M

XpaHeHHEe OOJBIINX BBIYUCIUTEIBHBIX MOITHOCTEH

2. Tect ThropuHIa YMBIIIJIEHHO HMCKJIIOYAE€T IPSIMOE KOTHUTHBHOE B3aMMOJAEHCTBHE MEXIY
TECTUPYIOIIUM U KOMIIBIOTEPOM ...

Bepno
Hesepno

3. KnroueBnie xapaktepuctuku Big Data ¢ ycioBHBIM HaiMeHOBaHUEM «SV»: ...

Value
Voice
Volume
Veracity
Variety

4. Ha srane BHCAPCHUS U3YyUACTCA: ...

Kakum 06pa3oM MOKHO pa3BepHYTh BEIOpaHHBIE MOJIEIH B OU3HEC-Ccpeie
CooTBeTCTBYET JIM MOJENb LIEJISIM Ipouecca’?

Kak unTerpupoBarh Moienu B OU3HEC-TIPOLIECCHI OpraHU3aluU

Kak nHTerprpoBaTh MOEIH B TEXHUYECKYIO HH(PPACTPYKTYpy

5. CoOTBETCTBHE pacHpeielieHHs] BpEMEHU MEXI1y OCHOBHBIMH 3a7auaMu 00pabOTKU OONBIIMX
JTAHHBIX

NOCTPOEHHE 00YJaIOIMINX MOJeTeH

OYMCTKa 1 OpraHu3anusda JaHHBIX

AHaJIN3 JaHHbBIX 1JIS BBIABJICHUS SaKOHOMepHOCTeﬁ
cOOp TaHHBIX

YTOYHCHHUEC aJITOPUTMOB

Jpyrue 3a1a4u

Tect mo Teme 2:

1. Ocobennoctu DnexTpoHHOM 6nMbMMoTekn Beemuproro banka: ...

comepkuT OOMMPHBIA HA0OP JKOHOMHUYECKUX, COIHMAIBHBIX W  JIKOJIOTHYECKUX
MoKa3aTesei

BKJIFOYAET MOKa3aTeu 1o crpaHaM 3a nepuoa ¢ 1930 roga

MPEIOCTABISIET CBOOOIHBIM M OTKPBITHIM JOCTYN K JAaHHBIM O Pa3BUTHH B CTpaHaX IO
BCEMY MUPY

SBJISIETCS  TOJIHOTEKCTOBOM  0a30i  CTATUCTHYECKHMX, AHAJIMTHYECKHX  aHAJIM30B
Bcemupnoro banka

2. OCHOBHBIE UCTOYHUKH OOJBIINX JAHHBIX: ...

CTaTUCTHKA
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— pensiuuoHHbIE 0a3bl TaHHBIX
— TI0Ka3aHUs CUUTHIBAIOUINX YCTPOUCTB
— UHTEpHET

3. BepHbie 3aki04eHns 0 OONBIINX JAHHBIX: ...

— UHTCIUICKTyaJbHBbIC CETH 00ECIEYHBAIOT BO3MOXHOCTh KOMMYHAIBHBIM TPEIIPHUITHIM
ropasJio Jy4ile YIpaBIsTh HX SHEPrOCUCTEMaMHU

— TEKCTOBBIC JJAHHBIC HE SBIISIOTCS TUIIAMU JaHHBIX, IPUMEHUMBIMH B OOJIBIIHX JAHHBIX

— CO MHOTHMMH WCTOYHHKAMHU OOJBIIMX JaHHBIX CBS3aHBI MPOOJIEMBI COOIOACHHUS
KOH(UICHIIMATEHOCTH

— OJIHM U Te ke 0a30BbIC TEXHOJIOTUU MOTYT OBITh MCIIOJIB30BAHbBI B PA3JIMYHBIX OTPACIIX
JUTSL PEUICHUS PA3JIMYHBIX 33124

4. OcobeHHocTH JaHHBIX, TCHCPHUPYCMbIX UHTCIIJICKTYAJIIbHBIMU CCTIAMMU: ...

— Hpcamnojaract HaIn4ue CJI0KHBIX CUCTCM MOHHUTOPUHI'A, CBA3HW U I'CHEPpALIUN SHCPI'UU

— YCTYHaroT I10 HAJACKHOCTHU TPAAUTTUOHHBIM JIMHUAM JJICKTPpOIICpEaavd

— o0ecmeuynBaroT 0oJiee HaJCXKHOC O6CJ'Iy>KI/IBaHI/Ie 1 BOCCTAHOBJICHHEC IIOCJIC OTKIIOYCHUA
nUuTaHuA

— JAOMOBJIaJCJIC MOKET IMPOBECPUTH, KaKYI0 MOIIHOCTb HOTpC6J’I$IIOT HpI/I60pBI, BKJIFOYHMB
HX I10 OUCpCaun

Tect no Teme 3:
1. Ocobennoctu xpaneHus u ynpasieHus Big Data: ...

— %-100 Big Data Bcerma XpaHATCS W OpPraHU3YIOTCS B LEHTPAIM30BAHHBIX (DaliIOBBIX
cucTeMax

— wuH(popManus XpaHUTCS Ha HECKOJBKMX (MHOTJA ThIcA4ax) OMKECTKUX JHCKax, Ha
CTaHJApTHBIX KOMIIBIOTEpaX

— s obecneueHus] OTKa30yCTOMYMBOCTH M HAJEKHOCTH, KaXIYI0 4acTh WH(pOpMaIuu

COXPaHSAIOT HECKOJIBKO pa3

Big Data 00bIYHO XpaHATCS U OPTaHU3YIOTCS B pacIipe/leIeHHbIX (PalfiIoBBIX CHCTEMAx

2. TpI/I OCHOBHBIC 3aJa49M, CBA3aHHBIC C OOJIBIIMMU JaHHBIMU: ...

— XpaHeHHE U ynpaBJieHUE

— CosepuieHcTBOBaHUE MeTOI0B aHanmm3a Big Data
— OGecneuenue aromapHoctd RDBMS

— OO0paboTka HECTPYKTYPHPOBAHHON HH(MOPMALIUH

3. HemocraTok HECTpyKTYpHpPOBaHHBIX MaHHBIX B Big Data: ...

— COXpaHEHME “BCeX JTaHHBIX , HE3aBUCUMO OT TOT'0, KaKas 4acTh JIAHHBIX aKTyaJlbHa IS
MOCJEAYIOIIET0 MPUHATHS PEIICHUS

— COXpaHEHHE “BCeX JAaHHBIX, HE3aBUCHUMO OT TOTO, KaKas 4acTh JIaHHBIX aKTyallbHa JUIs
MOCJEAYIOIIET0 MPUHATHS PEIICHUS

— N W3BJEUEHHUs TMOJe3HOW MHGopmaruu TpelOyercs mocienyromas o0paboTka 3THUX
OTPOMHBIX MAaCCUBOB JJAHHBIX
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4. Meton knaccudukanuy OOJBIIMX JTaHHBIX, OCHOBAaHHBIM Ha TaOJUIIE YACTOT, TP KOTOPOM
QITOPUTM pa30MBaeT JaTaceT Ha BCE MEHBLIME KYCKH JaHHBIX, HOPMUPYS TEM CaMbIM JEpEeBO,
Ha3BIBAETCH: ...

— ZeroR

— Decision Tree
— OneR

— Naive Bayesian

Tect mo Teme 4:
1. bubnuoTteka, ucnoyibdyeMasi mpu padoTe ¢ OOJIBIIUM JAaHHBIMH JIJISi TIOBBIIMICHUS CKOPOCTH
BBITIOJIHEHUST KOJa, KOMIIWJIMPYIOIIAsi KOJ HenocpeacTBeHHo rmepesn BbinoiaHeHueM (JIT-
KOMITHJISLINS ), HA3bIBACTCA ...

— Numexpr
— Hadoopy
—  NumPy
— Numba

2. OcobenHoctu 6a3 JaHHBIX HA APEBOBUAHBIX CTPYKTYpPAX: ...

— MWupexcsl cTposiTcs Ha 6a3e AepeBbeB U Xeul-Tabaumax
— 100mpocmaTpuBaroT CoIEPKUMOE TaOIHIl OT MIEPBOI CTPOKH 10 MOCIETHEN
—  UCHOJB3YIOT HHJEKC JUIsl yCKOPEHHUS MOUCKa

3. Tunel anroputMmoB, Tpu padoTe ¢ OONBIIMMU JAHHBIMH, ONTHMH3UPYIOIIHE IPOIECC
00paboOTKH M aHAIKM3 OOJIBIITNX JIAHHBIX: ...

— OJIOYHBIE aITOPUTMBI

— anroputmMbl MapReduce
—  OHJIAHOBBIE AJTOPUTMBI
— CTPYKTYpHBIE aJITOPUTMBbI

4. OcoO0eHHOCTH «Y3KHUX MECT» U MMpoCTanuBaHUs IIPU pa60Te ¢ OONBIIMMU JaHHBIMHU: ...

— SSD pabotarot mennennee, uem HDD

— HexkoTopsle cHUCTEMBI MPOCTAMBAIOT, T.K. KOMIOHEHTHI KOMIIBIOTEpA CO3/AI0T «Y3KHE
MecTay,

— SSD pabotarot GpIcTpee IEHTPATBHOTO MPOIECcCopa

— HexkoTopsle mporpaMmbl HE YCIEBAIOT OBICTPO TMOCTABISATH JaHHBIE IMPOLIECCOPY, T.K.
ypTaloT ganuesle ¢ HDD

5. Ilpumepsl OHIAIHOBBIX aJITOPUTMOB: ...

— JIMHEeHHbI METOJI HAMMEHBIIIUX KBAaJIpaTOB

— OwnsaiiHOBas BBINYKJIasi ONTUMU3ALIMS

— PerpeccuBHoe o0yueHue

— Meroa cTOXacTU4eCKOro rpalueHTHOrO CITyCKa

— HHKpemeHTaNbHbI CTOXaCTUYECKUN IPAJUEHTHBINA CITyCK
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Tect mo Teme 5:
1. ITpuMepsl pacripeieICHHBIX ¥ 00JaYHBIX XPAHWIMII JAHHBIX: ...

- APACHE HADOOP

- MICROSOFT ACCESS

— GOOGLE CLOUD STORAGE
- AMAZON S3

2. OcobeHHOCTH pacTpeIeTICHHBIX XPaHUIHIL JaHHBIX: ...

— IPEeIyCMOTPEHO LIEHTPAIN30BAHHOE XPaHEHHUE JaHHbIX

— JIaHHBIE PACIOJIOKEHBI Ha HECKOJIbKMX KOMITBIOTEpaX B Pa3HbIX MECTaX
— KOMIIBIOTEpHAsl CETh, B KOTOPOH HHGOpMaIus PEILTUIHPYEMbIM 00pa3oM
— wuHbOpMaIUs XpPaHUTCS B paclpeIesieHHOI 0a3e JTaHHBIX

3. Jlns moAKIIOUeHHs CHEIHATN3UPOBAHHBIX PACIIMPEHHUNA I S3bIKOB KOMAaHIIHOW CTPOKH K
00JIaYHBIM pecypcaM: ...

— He TpedyeTcs NONOTHUTENbHBIX AeHCTBHIA
— HE00XO0IUMO UMIIOPTHPOBATH KIIOUN
— HEeoOXOJMMO BBHIMIOJHUTH BXOJ B aKKayHT uepe3 (hopMy BBOJIA JIOTHHA/TIAPOIIs

4. CucteMsbl, MPUMEHSIONIHNE MTa0I0H I KOHQUTYPUPOBAHUS PA3IMIHBIX HHPPACTPYKTYD: ...

— Ansible
— Chef

— GitHub
— Puppet

Tect mo Teme 6:
1. Komnonentst Hadoop: ...

- YARN

— MapReduce
— Dask

— HDFS

2. Ocooennoctu HDFS: ...

— Orka3zoycToiuuBas

— daiinoBas cuctema Ha ocHoBe JavaScript
— Hapnexnas 1 5KOHOMHUYHAs

— Macmrabupyemas

3. Hadoop COCTOUT U3 IBYX OCHOBHBIX KOMIIOHCHTOB: ...

— y3Ja Karaiora
—  y3Ja JaHHBIX
— ¢Qopmara y3na
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— UMEHH y3ja

4. Ocobennoctu HIVE: ...

— 30%umMeeT 1Ba KOMIIOHEHTA - ApaiiBEpbl 1 KOMAHIHYIO CTPOKY
— He 103BoJsieT 00padaThIBaTh JaHHBIE PEabHOM BPEMEHH

—  40%o0cymiecTBiIseT NaKeTHYI0 00paboTKy

— 30%mnoanepxuBaeT Bce TUIBI JaHHBIX SQL

Tect no Teme 7:
1. Ocnosusble npuniunel BASE 6a3 nanasix NOSQL: ...

— Soft state

— Basically Available
— Eventual consistency
— Atomicity

2. IlpuHIMI npu KOTOPOM: €clii OJIOK JTaHHBIX BKIIOYAeTCs B 0a3y, TO OH JIMOO BKIFOYAETCS
MMOJIHOCTBIO, 1100 HE BKIIIOYAETCSI BOOOIIE, HA3bIBAETCH: ...

— Atomicity

— Durability
— Consistency
— Isolation

3. 3amaun, koropeie pemraer NoSQL.: ...

— npuBoauT Bce b/] Tabnuibl k HOpManbHOU Popme

— aHajuu3 U XpaHeHue OOJBIINX 00bEMOB JIaHHBIX B PACIIPEICIICHHON Cpeie

— 3ajauu, CBA3aHHbIE C JOCTYIIOM K OOJIBIINM 00beMaM pa3HOPOIHBIX JaHHbBIX
— 3amauun, cBsi3aHHBIE ¢ 00Pa0OTKOM OOJIBIINX 0OBEMOB PA3HOPOAHBIX JAHHBIX

4. XapaxtepHsble cBoiictBa ACID s pensiiinoHHO# 0a3bl JaHHBIX: ...

— aTOMapHOCTh
— TOPH30HTAIFHOE MACIITAOMPOBAHUE
—  W30JIMPOBAaHHOCTh

— HCIPOTHBOPECUYHUBOCTH

5. CnocoOHOCTh CHUCTEMBI, CETH WJIM Ipollecca CHpaBIATbCS C YBEIMYEHHEM paboueit
Harpy3ku Ipu J00aBJIE€HUH PECYPCOB, HA3bIBAETCH ...

— MacmrabupyemocTsb

— CormacoBaHHOCTH JaHHBIX
— MH3onupoBaHHOCTH

— ATtomapHas omnepanus
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Tect mo Teme 8:

1. Texnonorust MapReduce MoxeT CHOIB30BATHCS IJIS: ...

—  CYETYMKOB YaCTOTHI OOpAIEHUH K 3aJaHHOMY aJ[pecy
— HWHAEKCAIlNM BeO-KOHTEHTA

— TI0ZICY€Ta CJIOB B OOJBIIOM (aiine

—  BBIYKCIIEHUSA 00beMa MMaMsITH

2. ®ynakus Reduce: ...

— KaXJOW UTepanuu 3aAaHHON (PYHKIIMU TIepEIatOTCsl HOBBIM AJIEMEHT CIHCKa
— IIPUHUMAET Ha BXOJI CIIUCOK 3HAYCHUI

— TMPUMEHAET K KaXJOMY DJIEMEHTY CIUCKAa HEeKyl (YHKIMIO M BO3BpallaeT HOBBIN
CIIMCOK

— npeobpasyeT CIHMCOK K €IMHCTBEHHOMY aTOMapHOMY 3HaYEHHUIO
3. Ilpu Bo3MOxkHOCTH Hcnonb3oBanuss MapReduce u Spark Hannmydmum cuuraercs: ...

— otaarh npennourenrne MapReduce

— OT/IaTh MPEANOYTEHHE OJTHOMY U3 HUX B 3aBUCUMOCTH OT 3aJla4u
— COBMECTHOE HMCIIOJIb30BaHUE

— oTAaTh npeanodyreHue Spark

4. Ocobennoctu Spark

— pazpaboran kommnanuei Apache

— 3aHHMMaeTcs XpaHeHHeM (DaiiioB U yrpaBIeHUEM pecypcaMu

—  ABJISIETCS] B3aMMOJIOTIONHsAIOMIEH cuctemon k Hadoop

— wuHpaCcTPyKTypa aHann3a OONBIINX TAHHBIX U KIACTEPHBIX BHIYHCICHUN

Tect mo Teme 9:
1. IlpuHUMTIBEI HaNTUCAHUS KOJ1a UHTeP(ENCoB: ...

— OtcyTCcTBHE 3aIIMCH COCTOSIHUSI KIIMEHTA
— Ortnenenue KIMEHTa OT ceEpBepa

—  Ksmmpyemocts

— OJIHOYpOBHEBOCTb CUCTEMBI

2. I'pachoBast 6aza maHHBIX HCIOIB3YET MOETH Tpada, 9ToOkI MPEICTABUTH JAHHBIC B BUJIC: ...

—  pebep

— aTOMOB
— BepIIUH
—  y3J0B

— CBA3EH

3. [Tpuamun REST API, B KoTOpoM OTpaskeHO, YTO cepBepa MOTYT pacrojaraTbcs Ha pa3HbBIX
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YPOBHSIX, IIPU 3TOM KaXK/Ibli CEpBEpP B3aMMOAEHCTBYET TOJIBKO C OIMKAHIINMU YPOBHSIMU U HE
CBsA3aH 3allpocaMu € IPYIrUMH, Ha3bIBACTCA ...

— Stateless

— Layered System
— Uniform Interface
— Client-Server

7.2.3 IlpomexxyTrouHas aTTecTanus

[Tpomexxyrounast arrectanusi oOydaromuxcs B (OpMe dK3aMeHa OCYILIECTBISIETCS I10
pe3yJbTaTaM BBIIOJIHEHUSI BCEX BUIOB y4eOHOM paboThbl, MPEIyCMOTPEHHBIX y4EOHBIM IIAHOM
N0 JAaHHOW JUCHUIUIMHE, TPU OTOM YYUTHIBAIOTCS PE3YJIbTaThl TEKYLIETO KOHTPOJI
yCIIEBaEMOCTH B TE€UCHHE CeMecTpa. JK3aMeH NMPOBOAUTCS B (OpPME TECTUPOBAHHS B CHUCTEME
JMCTAaHIMOHHOTO oOy4deHuss YHuMBepcuTeTa WM B (GopMe OTBeTa Ha  BOIPOCHI
9K3aMeHaMoHHOTO Owmiera. Ilo WTOraM NPOMEXKYTOUHOW AaTTEeCTallMd IO JUCIHILIMHE
BBICTABIISICTCS OLICHKA «OTJINYHOY, «XOPOILOY, «yJOBJIETBOPUTEIBHOY» WITN
«HEYIIOBIIETBOPUTEIHHOY.

[Ipumepsl TECTOBBIX 3alaHUN IPOMEKYTOUYHOIO KOHTPOJIS (OLEHUBAEMbIE KOMIIETEHIIUN
— OIIK-7).

HToOrosnli Tecr:

1. bazoBeblil npuHIUN pensuuoHHbIX bJl, mpu KoTopoM eciu OJIOK JaHHBIX BKJIIOYaeTcs B 0asy,
TO OH JIN0O BKJIIOYAETCS IMOJIHOCTHIO, I100 HE BKIIFOYAETCS BOOOIIE, HA3bIBACTCA: ...

—  Jlonrocpo4HOCTH

— ATOMapHOCTb

— MH3onupoBaHHOCTH

— CormacoBaHHOCTb

2. IMpunamunsr BASE 6a3 nanasix NOSQL: ...
— CornacoBaHHOCTh B KOHEUHOM CUETE
— AToMapHOCTb
— HeycroitunBoe cocTosiHue
— ba3zoBas noctynHocTs

3. 3agaun XpaHeHUs U yIpaBIeHHs OOJIBIINX JAHHBIX CBSI3aHBbI C TEM, UTO: ...
— pabora ¢ Big Data He mo3BoJisieT ucnosbp3zoBate NoSQL
— Big Data paboTaeT ToibKO cO CTPYKTYpHUpOBaHHON MH(pOpMaLuen
— Big Data paGotaet He MoeT pab0TaTh CO CTPYKTYpUPOBAaHHOM MH(OpMaIuei
— OomnbIIoil 00BEM JaHHBIX HE MO3BOJIAET JIETKO XPaHUTh U YIPABIATh UMU C IOMOIIBIO
pensuroHHbIX b/l

4. ITpu orcyrctBum pynkiun GPS coroBbie TenedoHsI: ...
— HE CMOT'YT ONPEAEIUTh MECTOIIOJIOKEHHE
— JI0OCTaTOYHO TOYHO ONPEAEISAIOT MECTOOJIOKEHHE
—  OHPEIENSAIOT MECTOINOJIOKEHUE ¢ OONBIION OIPEIIHOCTHIO
— UCHOJB3YIOT CHUTHaNbl 0a30BBIX CTaHIMHA ONEpaTopoB MOOWJIBHOM CBS3U  JUIA
OIIpEAEIIEHUSI MECTOIIOJIOKEHNE
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5. Oco6ennoctu Hadoop: ...
—  TOMYJSAPHBIN GPEHMBOpPK
—  COJEPXKUT IUIATHBIN HAOOP YTUIIUT
— paspaboran Ha Java
— TpeaHa3Ha4YeH U pa3pabOTKU U BBIMOJHEHUS [IEHTPATN30BAaHHBIX POTPaAMM

6. CpaBHenue MapReduce u Spark: ...
— Spark o6magaer Gosiee MHUPOKUM CIIEKTPOM BO3MOKHOCTEH 11 pabOTHI C TaHHBIMH
— MapReduce umeer 6osee CTaTHIECKYIO APXUTEKTYPY
— IIpeumymecTtBo Spark — nuHeiiHas 00pabOTKa OrpOMHBIX HAOOPOB TaHHBIX
— Spark numeet Goree TMHAMUYECKYIO apXUTEKTYPY

7. LlenoCTHOCTh U BHYTPEHHSIL HEIPOTUBOPEUYNBOCTD JAHHBIX, HA3bIBACTCH ...
— ATtoMapHas onepanus
— MacmrabupyemMocTtb
— M3onupoBaHHOCTH
— CornacoBaHHOCTb JJTaHHBIX

8. Ilporecc n3ydeHus HAOOPOB JTAHHBIX C IENBIO TMOJTYYCHHS BHIBOJOB O COZICpIKAIICHCS B HUX
uH(pOpMaIlMK, BCE 4Yallle C IOMOIIBI0 CIECHHATM3UPOBAHHBIX CHCTEM M IIPOrPaMMHOIO
o0ecrieueHns1, Ha3bIBAETC: ...

— Data Science

— Expert system

— Data Analytics

— AHaiu3 DaHHBIX

9. /11 XpaHeHHUs ¥ TOCTPOCHUS 3aIIPOCOB IPa)OBBIX TAHHBIX UCIOIB3YIOTCH: ...
- SQL

SPARQL

— TpadoBble 6a3bl JaHHBIX

— pesALuOHHBIE 6a3bl TaHHBIX

10. K npunuunam REST API otHocsTCH: ...
— Casheable
— Starting with the Null Style
Stateless
Interface Laurence Null

11. ®peliMBOpK U1 pa3paObOTKU M BBITIOJIHEHUS paclpeieEHHbIX IporpaMM, paboTaomuX Ha
KJIaCT€pax U3 COTCH U THICAY Y3JIOB ...

— Hadoop

— Reduce

- YARN

— HDFS

12. IIpuMepsl HECTPYKTYPUPOBAHHBIX JAHHBIX: ...
— TIOCTHI B COII. CETAX
— DJIEKTPOHHBINA CIIPABOYHUK
— COOOIIEHUs IEKTPOHHOM MOYTHI
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peisinuOHHAasd Oasa JaHHBbIX

13. Ocobennoctu rpadoBbIX 0a3 NaHHBIX: ...

3¢ (GEeKTUBHO PadOTAIOT C JAHHBIMU, HMEIOLIHMH CIIOKHYIO CTPYKTYPY

MIOJIE3HBI B O0JIACTSIX, CBSI3AHHBIX C COIIMATIBHBIMH CETSIMU U JIOTUCTHKON
MPEAOCTaBIAIOT 3P HEKTUBHBIN CIIOCOO XpaHEHUs U 00paOOTKH CBSI3aHHBIX JaHHBIX
0OBIYHO TIPUMEHSIFOTCS TSl pa0OTHI C TAHHBIMH, UMEIOIIIUMHE IPOCTYIO CTPYKTYPY

14. KoMmoHeHTBI, KOTOpBIE 00pa3yroT s3kocuctemy Hadoop: ...

HDFS

YARN, MapReduce
SSD

HBase

15. Penrenne 3ala4y IIPOrHO3UpPOBaHUA CBOJUTCA K PCUHICHUIO I1OA3a4a4: ...

aHaJIu3 TOYHOCTHU IIPOTHO3a
aHaJI13 FTOMOTE€HHOCTH

BbIOOP MO/IENIU IPOTHO3UPOBAHUS
aHaAJIN3 aIEKBATHOCTH IIPOTHO3a

16. Tunsl JaHHBIX U1 OOJILIIUX JAHHBIX B: ...

CTPYKTYPHUPOBAHHBIC
HECTPYKTYPHUPOBAHHBIC
KBAaHTOBBIC

Ha €CCTCCTBCHHOM S3BIKC

17. bazossriii npuHIUn Acid, mpyu KOTOPOM: Koraa B 0a3e JaHHBIX YTO-TO U3MEHSETCS, HUUEro He
MOXET MTPOUCXOAUTH TOYHO C OJHUMH U TEMH K€ JaHHBIMU TOYHO B OJIMH MOMEHT ...

CornacoBaHHOCTh
JonrocpoyHocTs
N301upoBaHHOCTD
ATOMapHOCTb

18. XVIEW —s710: ...

00e3MMYeHHbIE METUIIMHCKHE JaHHbIE TTAIlHEHTOB

naTaceThbl 0 GUHAHCAX U [IEHaX Ha TOBapPbI

coJiep>kaHue N300paKeHHsI CTIOKHBIX CIIEH CO BCErO MUPA, aHHOTUPOBAHHBIE C MIOMOIIBIO
OTPaHUYMUTENBHBIX PAMOK

Ha0Op BO3YIIHBIX CHUMKOB 3€MJIM C aHHOTAIUSIMHU

19. BREST API: ...

KO 3aITpOCOB OCTACTCA HA CTOPOHEC KIIMCHTA

KOZ 3aIlpoCOB U KOA IJIA OOCTYIIAa K JaHHBIM BCCr/la Ha CTOPOHE CCPBLCPaA
KOZJ 3aIpoCOB U KOA IJIA OOCTYIIAa K JaHHBIM BCCr/la Ha CTOPOHE CCPBLCPa
KOOI Ui JOCTYyIa K JaHHBIM HAa CTOPOHE CECPBCPa

20. K oCHOBHBIM METO/IaM KJIACTEPU3ALMN OTHOCSTCS: ...

ITonnHOMHaNIbHAS KJIACTEPU3ALIUS
ITocnoitHas knacrepuzanus
MuHMMaIbHOE MOKPBIBAIOIIIEE IEPEBO
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- BBIZLGJIGHI/IG CBA3HBIX KOMIIOHCHT

21. OcHOBHBIE METO/IbI KJIACTEPU3ALIUH: ...
— MuHnManbHOE MOKPHIBAIOIIEE JEPEBO
— I'peOneBas
— Hepapxuueckuii
—  k-cpennux

22. Ilennocts HpOpPMALINH, KaK KIFOUYEBOH mapaMeTp i OleHKH 3()()EeKTHBHOCTH BIOKECHUH B
ee 00pabOTKy, BKJIFOUAET OTBEThI HA BOIIPOCHIL: ...

— JlatoT mu cobupaemMbie JaHHBIE OTBETHI Ha TOCTABJICHHBIE BOIPOCHI?

— Kakoii 00beM TaHHBIX HY)KHO cOOpaTh 3a €AMHUILY BpeMEHH?

— OmnpaBapIBatoTCs JIM 3aTPaThl HA BHEAPEHUE AaHATUTUYECKUX MEXAHU3MOB U CUCTEM?

— CnocoOHa 1 KOMIIaHUs U3BJIEKATh M10JIb3Y U3 COOMPAEMBIX TaHHbBIX?

23. ndpopmanuonHas uepapxus, B KOTOPOU KaXAblIH CIEAYIOLIUNH YPOBEHb XapaKTEpU3YeTCs
OOJBIINM YPOBHEM 3pesIOCTU (IPUTOAHOCTBIO K IMPOJOKEHHUIO JKM3HM) M KPaTHO MEHbBIIUM
00BEMOM CBEJICHUH, Ha3bIBAETCH ...

— CRISP-DM

- JSON

— Data Science

- DIKW

24. Ilpu pabote ¢ OOIBLUIMMU JAHHBIMH HEXBATKa ONEPAaTUBHON MaMSITH BBIPAXKAETCS B TOM, YTO
OC HauyMHaeT BbITPYKaTh OJOKU MaMSITH HA AUCK H: ...

— CKOpOCTb 00pabOTKH JJaHHBIX HE MEHsSEeTCS

— CKOpOCTb paboThI C JAHHBIMU PE3KO PacTeT

— OC pe3Kko BUCHET

—  CKOpOCTb pabOoThI ¢ JAHHBIMU PE3KO MaaeT

25. JluHaMM4YHO pa3BHUBAIOILEECs HANpaBlieHHE OOJauHBIX BBIYMCICHHWH, OPUEHTHPOBAHHOE
IpEeK/e BCero Ha Be0-pa3pabOTUMKOB, HA3BIBACTCA ...

— SaaS

— laaS

— ZaaS

— PaaS

26. Pexxumbl paboOThl OHIAWHOBBIX aITOPUTMOB: ...
— MHHH-TIAKETHOE 00yUYeHUe
— TIOJTHOTIAaKeTHOE O0y4YeHHe
— TI0JyNakeTHOe 00yuyeHue
— OHJaliHOBOE 00yueHue

27. Cnenuanu3upoBaHHbIEC PAaCIIMPEHHUS JUIS I3BIKOB KOMAHIHOW CTPOKHU: ...
— shell
— Pyton
- CMD
- AWSCLI
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28. He oTHOCUTCS K OCHOBHBIM MCTOA4aM aHaInu3a OOJIBIIINX JaHHBIX ...

POTHO3UPOBAHUE
JIeMMaTH3aIHsI
KJIacCU(UKALIUS
KJIacTepHU3alus

29. Ilpumepsl HCTIOJIB30BAHUS MTOUCKA ACCOLUALUH: ...

aHaJI3 TOCEIIEeHUI BeO-CTpaHuUIL
pEerpecCUBHBIA aHAIN3

aHanu3 /IHK >xuBbIX opraHuzmosB
AQHAJIN3 PBIHOYHON KOP3UHBI

30. OcOOEHHOCTH HCTIOIB30BAHMSI POTPAMMHBIX OMOIHOTEK ...

IPOTPaMMHOE MaHUITYJIMPOBAaHUE PecypcaMy 00J1aKa BBIOIHACTCS IPUHIUITATIOM

SDK nomkHa conep:kaTh KIIOYM YYETHOW 3amucd, KoTopas OyaeT MMeTh JOCTYN K
obmaky

SDK mpeacrasisieT co60it HabOp KJIaCCOB M METOJIOB ISl pabOTHI C pecypcamu o0aka
HEBO3MOXXHOCTb CO3/IaHUsI IPOTpaMM, KOTOPBIE caMu ce0e CO3Aat0T 00IauHbIe pecype

31. PactipeienieHHbIE ¥ 00JIaYHBIC XPAHWIUIIA JAHHBIX: ...

Snpexc.Jluck
Dropbox
MySQL
OneDrive

32. bubnuoteka, ucnonapzyemas mpu padore ¢ OONbIIMM JAHHBIMU JJISl MOBBIIIEHUS CKOPOCTH
BBITIOJIHEHHST KOJA, KOMITHJIUPYIOIIAas KOJ HemocpeAcTBeHHO mepen BbimonHenuem (JIT-
KOMITHJISLINS ), HA3bIBACTCA ...

Numba
Numexpr
NumPy
Hadoopy

33. YuursiBas “Pa3HOpPOIHOCTH” AAHHBIX CAMBIM BaXKHBIM CUUTAETCH: ...

00BEAMHUTD JJAaHHBIE B CTPYKTYPY, OIAIOIIYIOCS aHATU3Y

JO0OUTHCS 0JTHOO0OPa3Hsl TaHHBIX, IEPEBOIOM MX B OYKBEHHbIE 3HAKU UIIH LU(PHI
JOOUTHCS B3aMMOCBSA3aHHON CTPYKTYPBI JaHHBIX

00BEAMHUTD PA3HOPO/IHBIE TaHHBIE B OOLIYIO CTPYKTYPY

34. TIporpammel, ucnionb3yromue MapReduce: ...

HCIIOJIHAIOTCA Ha paClpCACICHHBIX y3JiaX KJIacTepa
HCIIOJIHATOTCA Ha HECHTPAJIbHOM Y3JIC ITOCJICAOBATCIILHO
ABTOMATHYCCKU LHCHTPAINU3YOTCA

ABTOMATHYCCKU pacliapaJuICIINBAOTCA

35. bubOnmoreka, ucnonbp3dyemass mpu padboTe ¢ OOJNBIIUM JAaHHBIMH, MOMOTAOIIAs PEIIUTh
npoOJieMbl HEXBAaTKW IMaMATH, KOTOPbIE MOTYT BO3HHKHYTh TPHU HCHOIb30BaHUM NumPy,
MO3BOJIAIONIAs COXPaHATh MAacCHBBI M paboTaTh C HUMH B ONTHMAalbHOM CXaToil ¢opme,
Ha3bIBaeTCH ...

Blaze
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Numba
Bcolz
Numexpr

36. OHnaitHOBBIC AJITOPUTMBIL: ...

AITOPUTMBI, HE paboTaroIKe C BHEIIHEH MaMsIThIO

B KOTOPBIX JaHHbIE 00pa3yloTcs Kak QYHKIHS OT BpeMEHHU

ABIIAIOTCS 0O1IEH TEXHUKOI, KOT/1a HEBO3MOXKHA TPEHHUPOBKA 10 BCeMy HabOpy JaHHBIX
MPOTUBOIMOJIOXKHBI MAKETHON TEXHUKE 00yYEHUS

37. Ha IICPBLIX ABYX JTallaX — INOHHMAHHA 6I/ISHCC-HCJ'ICI71 N HA4YaJIbHOI'O HU3YYCHUSA JAaHHBIX —
CIICHUaJIUCT: ...

cOo31acT Ha60pbl JaHHBbIX, KOTOPbIC MOKHO HUCIIOJIb30BAaTh AJIA aHAJIN3a
3HAaKOMUTCA C JaHHBIMHA

OCYHICCTBJIACT UHTCIpalluiO HCTOUYHHUKOB U3 HECKOJIBKHUX 0a3 JaHHBIX
IObITACTCA C(l)OpMyanOBaTL LEJIHU IIPOCKTAa C TOUYKH 3PCHUA ousHeca

38. Teopema CAP. Eciiu B]] pacnipeznenena mo pa3sHbIM cepBepaM, TO OHA MOXKET 00eCIIeUHTh HE
Oosee IByX U3 TPEX CIEMYIOMUX CBOMCTB (HaiiauTe Bce 3 CBOICTBA): ...

HN30JIMPOBAHHOCTDH
COrJ1aCOBaHHOCTD
AOCTYIIHOCTD
J0JIT'OCPOYHOCTD
YCTOﬁqHBOCTB K pa3aCICHHIO

39. ®ynkuus MapReduce, BRIIOTHSIOMAS COPTUPOBKY U (DMIIBTPALIMIO JAHHBIX, OPTaHU3Ys UX B
BU/IC TPYIIIBL, TEHEPUPYIOIIAsk pe3yIbTaT Ha OCHOBE Maphl KIII0Y-3HAYCHUE, HA3BIBACTC ...

Oozie
Reduce
HBase
Map

40. OOmnacth, KOTOpass OTHOCHUTCS K KOJUICKTHBHBIM TIpOIECCaM, TEOPUSIM, KOHIEIIIUSIM,
WHCTPYMEHTaM M TEXHOJOTHSIM, KOTOpbIE TMO3BOJSIOT MPOCMATPUBaTh, AaHAIU3UPOBATh U
W3BJICKATH [IEHHBIC 3HAHUS U MHPOPMAITUIO U3 HEOOPaOOTAHHBIX JTaHHBIX, HA3BIBACTCH: ...

Expert system
Data Analytics
Data Science
Hayka o nannbIix

41. ApxutekTtypa Spark cOCTOUT U3 CIEIYIOIINUX OCHOBHBIX KOMIIOHEHTOB: ...

Spark RDD
Spark Duo

Spark Core
Spark SQL

42. K OCHOBHBIM METO/IaM PELIEHUS 3a/1a4d PErPECCUU OTHOCSTCSL: ...

Pumox
JuckpruMHUHAIIMOHHAS
JInnelinas
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— TlommHOoMuUannLHasg

43. bonpmias yacte codpanHoil nHpopmanuu Big Data B pacnpeneneHHoi (aiioBoil cucreme
COCTOMT H3: ...

— HECTPYKTYPUPOBAHHBIX JAHHBIX

— TeKcTa, u300paxkeHnuit, pororpaduii wim Buaeo

—  PCIALNUOHHBIX Ta6JII/II_[

— CTPYKTYpHUPOBAHHBIX JaHHBIX

44. Jly4muMu, CYUTAIOTCS MOJCIIH: ...
— KOTOpBIC TUIABHO BIMCBHIBAIOTCS B CYIIECTBYIONIYIO IPAKTUKY
— OpHCHTHPOBAHHBIC Ha WIMPOKHWA KPYr TIOJb30BATENICH, CTOJKHYBIIUXCS pa3HBIMU
npoOjaemMamMu
— OpHCHTHPOBAHHBIC HA KOHKPETHBIX IIOJb30BATENCH, CTOJIKHYBIIUXCS C YETKO
0003Ha4YCHHON MTPOOIEMO
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