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1 Henu, 327244 ¥ IJIAHUPYEMbIe pe3yJIbTaTbl 00y4eHHs M0 JMCUMUIINHE

Heabo ocBoeHuss AUCHUIUIHHBI «boyblIne MaHHBIC» SBISETCS (OPMUPOBAHUE Y
OOyJaroIuUXCsl  MPAKTHYCCKUX  HABBIKOB, CBS3aHHBIX C  IPUMEHEHHEM B  CBOeH
pOo(ECCHOHAIBHON JICITCILHOCTH COBPEMEHHBIX TEXHOJIOTHMH B 00JacTH 00pabOTKH OOJBIIHMX
JAHHBIX, peIIaTh 3aJayd cOopa, OpraHU3allid, XpPaHCHHs, aHanuu3a OOJIIIMX JaHHBIX. Ha
MPAKTUKE TIOTYyYUTh HABBIKH Pa3pabOTKH aJITOPUTMOB, MTPOTPAMMHBIX MOIYJICH U MOJeNel AJis
00pa®oOTKKM OONBIIMX JaHHBIX. IlojdydeHHBIE 3HAHUS MOTYT OBITh HCIOJb30BaHBI B
po(hecCHOHATTLHOM e TEIILHOCTH JIJIsl 00pa0OTKH OOJBIINX JAHHBIX.

K oCHOBHBIM 3a/1auaM OCBOCHHUS JUCIUILINHBI CIETYyeT OTHECTH

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

® 03HAKOMJICHHE C COBPEMEHHBIMH CIIOCO0aMU 00pabOTKH OONBIINX JTAHHBIX;

® pa3bsACHECHUE HA3HAYCHHS M POJM 00 OCHOBHBIX HAYYHO-TEXHHYCCKHX MpoOjeMax H
MEPCIIEKTHBAX Pa3BUTHUS OOJBIINX JAHHBIX U X CBSI3H CO CMEKHBIMU OTPACIISIMH;

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

OOyuenne no aucuuiuinHe «bosblive naHHBIE» HaNpaBlIeHO Ha (opMupoBaHHE Y
00y4aroIuxcs CIeyOIX KOMIIETCHIIUNI:

Koa n HauMeHOBaHHe KOMIIeTeH M NuaukaTopsl JOCTHKEHUS] KOMIIETEeHIHH
OIIK-7. Cnocoben ocymectBisats BbIOOp | MOIIK-7.1 3HaeT OCHOBHBIE IUIAT(GOPMBEI,
iathopm " MHCTPYMEHTAJIBHBIX | TEXHOJIOTUH " WHCTPYMEHTAJIbHBIC
IporpaMMHOAMNIApaTHBIX ~ CPEACTB  JJIA | IpOrpaMMHOANMapaTHble  CpelcTBa  JUid
peanu3anuy HHHOPMAIIMOHHBIX CHCTEM peanu3any HHPOPMAIMOHHBIX CHCTEM

NOIIK-7.2 ymeeT NpUMEHSTh COBPEMEHHbIE
TEXHOJIOTUHT TUIst peanu3aiu

MH(OPMALIMOHHBIX CUCTEM
HNOIIK-7.3 UMEET  HaBLEIKU  BJIAJECHUS

TCXHOJIOTHAMU, MMPUMCHCHU
HHCTPYMCHTAJIbHBIX ImporpamMmMHO-
afnmapaTHbIX CpcaAcCTB peaj3anuun

MH(OPMALMOHHBIX CUCTEM

2 MecTO IMCHUILTAHBI B CTPYKTYpPe 00pa30BaTeIbHOM NMPOrpaMMbl

JucuunimHa oTHOCUTCS K 0a30BOi o0s3aTenbHOM yacTtu broka 1. JlucuumuimHbl (MOTyIIH)
y4eOHOT0 MJIaHa IporpaMMbl OakajlaBpHara.
JlucuuninHa B3aMMOCBSI3aHa JIOTHYECKH U CO/EP)KATEIbHO-METOIUYECKH CO CIEeNYIOIIUMHU
qucuumuinHamu 1 npakrtukamu OINOIT:
TexHonoruu nporpaMMupOBaHUs;
Apxurektypa HHGOPMAIIMOHHBIX CUCTEM;
ba3sl naHHBIX
AHanmu3 JaHHBIX;
[Ipou3BoicTBEHHAs MpPaKTHKA.

3 CTpyKTypa M cojiep:KaHue AUCHUTTUHbI

Pazgenbl auciuminHbl U3y4yaroTcs Ha 3 Kypce 5 cemecTpe.



OO1iasi TPyJOEMKOCTh TUCIMIUIMHBI COCTaBisieT 3 3adeTHbie enuHuibl (108 uwacos),
(dbopma MPOMEKYTOUHOM aTTECTAIIH — SK3aMEH.

3.1 Buabl yueOoHO# padoThl U TPYA0eMKOCTH (10 ¢gopMaM 00yueHHs )
1.1.1. Ounas ¢popma 0oOyueHUs

Ne Bux yaeGnoi pa6oTs: KoaunuectBo | CemecTpbl
n/n 4acoB 5
1 AyAUTOpPHBbIE 3aHATHS 54 54

B Tom umncne:
1.1 Jlexkuun 18 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATUS
1.3 | JlabopaTopHbIC 3aHATHS 36 36
2 CamocrosiTejibHas padoTa 54 54
B ToMm umcne:
2.1 | [logroroBka u BBITOJHEHHUE JIAOOPATOPHBIX PabOT 54 54
3 IIpomexyTouHas aTTecTANMS
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
[Tpak-
Cemu- P Camoc-
Ne Pasznenbl/TeMbl JIa0o- |tnuec-
Hapckue/ TOSI-
n/n AU CHMIITTMHbBI Bcero | Jlek- parop- | kas
MPaKTH- TeNbHAS
102078 HbIE 3a- | MO~
YECKUE paborta
HATHUS [TOTOB-
3aHSITUS
Ka
1 BBognoe 3ansitue. Beenenue B HayKy O 8 5 6
' JAHHBIX U OOJBIINE JaHHBIC.
XapakTepuCTUKHA OOJIBIIMX JAaHHBIX H
2. bactep A 14 | 2 6 6
WX UCTOYHUKH.
OcHOBHBIE 3a7]a4M U METOJIbl aHaIHN3a
3. 8 8 14 | 2 6 6
OOJBIINX JTaHHBIX.
Ob6nactu a0oTBl ¢ OOJBIIUMHU
4. P 14 | 2 6 6
JTAHHBIMU Ha OJJHOM KOMIBIOTEPE.
5 Pacnipenenennnie u WERIINE 8 5 6
' XpaHWINILIA O0IBIINX JTAHHBIX.
ApXHUTEKTypa SKOCHUCTEMBl aHalu3a W
6. 14 2 6 6
00paboTku OonbIHX JaHHex Hadoop.
7. Ba3br qanubix NOSQL. 14 2 6 6
8. Texunomornu MapReduce u Spark. 8 2 6
9. I"'padoBbie 6a3bl JAHHBIX. 14 2 6 6
HTroro: 108 18 36 54




3.3 CoaeprxaHnue IUCHUNINHBI

BBenenne

BBonHoe 3aHgTHe. BBecHHE B HAYKYy OT JaHHBIX W OOJbInKe JaHHbIe. Hayka o JTaHHBIX
(Data Science). bonbiire nanusie (Big Data). «bomasias tpuamga». [1ate «V» 60NBIINX JaHHBIX.
O6bem. Ckopoctb. Pasnopognocts. JlocroBepHoCcThb. lleHHOCTB. IIpoOiemMbl 00pabOTKH H
aHaJIM3a JAHHBIX. DBOJIOIMS JaHHBIX OT OMOJIMHM JI0 MCKYCCTBCHHOI'O WHTEIUICKTa. Mepapxus
DIKW. Ilupammma DIKW. Ilupamupa Data Science. Ilpomecc CRISP-DM. CRISP-DM.
Kuznennprii muka CRISP-DM. Tlonumanue Ou3Hec-lielell M HadadbHOE HM3YYCHHE JAaHHBIX.
[ToaroroBka gaHHbIX. MoaeaupoBanue. OlLieHKa, TecTUpoBaHue, npoepka. Buenpenne CRISP-
DM. PacnipeneneHue BpeMeHN MEXAy OCHOBHBIMH 3aJa4aMHi 00pabOTKH OOJIBIITNX TaHHBIX.

Tema 1. XapakTepucTUKHU 00JIbIIUX JAHHBIX U UX UCTOYHUKH.

OCHOBHBIE ~ XapaKTEPUCTUKU  OONBIIMX  JaHHBIX. CTPyKTypUpOBaHUE  JIaHHBIX.
HectpykrypupoBaHHble JaHHblE. [laHHbIE Ha €CTECTBEHHOM s3bIKE. MallMHHbBIE IaHHBIE.
['padoBbie min cereBble AaHHBIE. Ayano, Buaeo u rpaduka. [lorokossie nanueie. OCHOBHBIC
UCTOYHUKM OOJIBIIMX JaHHBIX. Mcmonb3oBaHue TenemMaTHdeckux JaHHbIX. lcnosiab3oBaHue
JIAHHBIX O BPEMEHHU M MecTornojioxkeHuu. [lanHble paanoyactotHOW uueHtudukanuu (RFID).
JlaHHbIe, TeHepupyeMble HHTEIIEKTYaIbHbIMU ceTAMU. lcnonbp3oBaHME OOJBIIMX JAHHBIX C
JAaTYMKOB Ha NPOMBIIIIJICHHOM 06OPYZ[OB21HI/II/I. Hcnonb3oBanue OOJIBIINX JaHHBIX, IMOJTYYCHHBIX
U3 COLMAIbHBIX ceTeid. OTKpHIThIE HCT. OYHUKU OOJBIIMX JAHHBIX JUId MCCieqoBaTesiell u
anayutukoB. 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 yrnpasicHue Big Data.
OO0paboTka HeCTpyKTYypHUpoBaHHOM wuHpopMaiu. OCHOBHBIE THUIBI 337ady M METOAbl HX
pemieHuss Tpu aHanu3e Oonpmmx JaHHBIX. Kiaccupukanus. Mertoabl  KiaccuuKaium.
Knacrepusanuus. OcHOBHbIE MeTO/bI KiacTepu3auu. Perpeccus. OCHOBHbIE METOJbI PEIICHUS
3a/1a4 perpeccuu. AHaJIu3 COLMANbHBIX ceTei. AHanu3 cBsi3el Ha rpade. 3aJaun aHauu3a ceTen
(rpacoB). [Touck acconmanuii. [lpumeps! ncnonp3oBaHus noucka acconnanuii. [Ipenckasanue u
POTHO3. MEeTOIBI ¥ MOJIENIN MTPOTHO3UPOBAHMS. AHAIN3 aJeKBAaTHOCTH U TOYHOCTH TIOCTPOCHUS
IPOTHO3a.

Tema 3. O6acTu paéoThI ¢ 0OJBIIUMH JAHHBIMI HA OTHOM KOMIIBIOTEPE.

[IpobGnemsr mipu pabote ¢ OombmmMMH OoObeMamH JaHHBIX. HexBaTka mamsitu. Jlonroe
BpeMs BBHITIOTHEHUS WM <«3aBUCaHHE». Y3KHe MecTa U mpocrauBaHue. CrnocoObl pemieHus
npoOneM. ApanTanus anropuTtMoB. OHaiiHOBbIE alropuTMbl. OCOOCHHOCTH OHJIANHOBBIX
anropuT™MOB. PexuMbl paboThl OHIAMHOBBIX alropuTMOB. [IpuMepbl OHIAITHOBBIX aNTOPUTMOB.
JIMHENHBI METOJ HAMMEHBIIMX KBaapaToB. MeToJ CTOXaCTHYECKOIo TPAaJMEHTHOIO CITyCKa.
NHKpeMeHTaIbHbI CTOXAaCTUYECKUM T'PaJUEHTHBIM cnycK. biouynbie amroputmbl. Hexoropsie
OMOMMOTEKH peanu3alii  OJOYHBIX aNropuTMoB. Aunroputmbl  MapReduce.  Anroputmbl
MapReduce na niceBmokoje. [IpaBuIbHBIN BBIOOP CTPYKTYPBI TaHHBIX. Pa3pekeHHbIC TaHHBIC.
JpeBoBuHBIE CTPYKTYphI. Xen-Tabnuubl. [IpaBuiabHbINA BEIOOP HHCTPYMEHTOB.

Tema 4. PacnipenesieHHbIE ¥ 00/1a4YHbIe XPAHWIHILA 00JIbIIUX JAHHBIX.

Pacnipenenennple  xpanunuina. Perumkanms  jpaHHbIX.  OOnayHble  XpaHWIMIIA.
[Ipo3paunblii A0OCTYym K JaHHBIM. V30BITOYHOCTH/YCTOMYMBOCTh CHUCTEMBI. Pa3HOpOIHBIE
BBIUUCIUTENbHBIE cpenbl. HecnokHoe mnepemelnieHue AaHHBIX. AJIMHUHUCTPUpPOBaHHE Oa3bl
naHHbIx/cuctemMbl. [IpuMepsl pacrpefelIeHHBIX M OOJIAYHBIX XPAHWIUIN JIAHHBIX. Y CIYTH,
npefocTaBisieMble 0071auyHbIMU cucTeMaMH. OOJlayHble CEPBUCHI, OTHOCAIIMECS K OOJBIINM
naHHBIM. Mognenu paboTel ¢ o0akaMu Uil pa3HBIX rpymm moib3oBarerneir. SAAS. PaaS. laaS.
Kak BbIOpaTh pacmpenerseHHOe WM OONayHOe XpaHwiuile AaHHbIX? CrocoObl co3gaHus
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http://www.imf.org/en/Data

pecypcoB W ympaBicHHsS MMM B obOnake. Mcmonp3oBanne WEB-noprana. Mcmonbs3oBanme
nporpaMmMHubix 6ubarnoTek (SDK). Crieruaan3upoBaHHbIe PACIIPEHUS IS A36IKOB KOMaHIHOU
ctpoku. Mcnonb3oBanue 1mabdaoHoB. [IpenMyiiiecTBa pacipe/ieecHHbIX U 00JIaYHbIX 0a3 IaHHBIX.
[IpeumyiecTBa pacnpeneleHHbIX M OOJa4YHBIX XPAaHWIWI] OOJBIIMX JaHHBIX. HemoctaTku
pacmpefieieHHbIX W OOJAYHBIX XPAHWIUII OOJNBIINX JaHHBIX. Pa3BUTHE pacnpeeeHHBIX H
00JIaYHBIX XPAHWIUI OOTBIINX JAHHBIX.

Tema 5. ApxuTeKTypa 3KOCHCTEMbl AHAJU3a W O00pPAOOTKH OO0JbIIMX JAHHBIX
Hadoop.

Hadoop. Jlns uwero myxken Hadoop. Apxurekrypa Hadoop. Kommonents: Hadoop.
KommoHeHThI, KOTOpble BMecTe 00pasyroT skocuctemy Hadoop. Hadoop Distributed File
System (HDFS). Oco6ennoctu HDFS. YARN. MapReduce. Apache Spark. PIG. HIVE. Apache
HBase. Mahout. [Ipyrue xommonentsl. Hadoop u o3épa manneix. Kak pabGoraror Data Lake.
Os3épa nanubiXx VS XpaHWIWINA TaHHBIX. ['MOpUAHbIE XpaHWIMIIA. ['MraHThl HCIOJB3YIOIIUE
Hadoop. Opranusanuu obecrieunBatomme Hadoop perienus.

Tema 6. Ba3sl nanabix NOSQL.

bazobie npunnumbl pensiuunondbix BJI: acid. Teopema CAP. TpeyronsHuk cap mast SQL
u NoSQL cy6n. Ilpumep paccormacoBanus maHHbIX. [IpuHiuner base 6a3 mamaeix nosql.
basosas mocrynnocts (Basically Available). HeycroitunBoe cocrosaue (Soft state).
CorsacoBaHHOCTh B KoHeuHOM cyere (Eventual consistency). bassr manasix NOSQL («Not Only
SQL»). 3agaun koropsie pemraer NOSQL. Ba3el manusix Newsql. CpaBaenue 6a3 manHbix SQL
(pemssumonnsix) 1 NOSQL (me pensmuonnbix). Kimaccudukamus 0a3 mauasix Nosgl u newsql.
Ocuosubie Tunbl AanHbix NOSQL. JlokymenTupoBanue 6a3bl qanHbiX. Key-value xpanuiumiia.
CemelicTBO CTONOOBBIX 0a3 daHHBIX. ['padoBbie 0a3bl JaHHBIX. [IpuMepsl UCTIOIB30BaHUS 0a3
nanabix NOSQL. Uarepuer Bemeit (I0T). AnprepHaruBa Oonbimmx manHbeix (Big Data).
Commanbapie cetm u Menua. McnomszoBanne NOSQL ¢ pensimonneiMu Bl Tlpumepsr
MOMYJSIPHBIX cucTeM ympaBieHus Oazamu naHHbix NOSQL. IlpeumymiectBa 6a3 JaHHBIX
NoSQL. Hemocrarku 6a3 qarasrx NOSQL.

Tema 7. Texnosornuu MapReduce u Spark.

Yro takoe MapReduce u Spark? Bo3smoxuoctu MapReduce. Ocobernnoctu MapReduce.
OcHoBononaratonue (GYHKIUH BBIYUCIUTENbHOW Mozaenn. Mopens mapreduce. IMpuHimn
paboter MapReduce. Apxurektypa MapReduce 8 HADOOP. TIpumep. Perienue 2. Pazmemniaem
aor-daar B hadoop. IMumem ¢yunxkuuun map u reduce. Ipumeps! ucnons3oBanus MapReduce.
[MpoaykTel, ucnons3yrone mapreduce. Ocobennoctu Spark. Kak Spark permaer mpo6iaemsr
MapReduce? Apxurextypa Spark. Komnonentst sxkocucremsr Spark. IIpumeps! HCIOIb30BaHUS
Spark. Cucrembl/komnanuu, rae npumensiercst Spark. 3amyck Spark B google colab. Cpasuenue
MapReduce u Spark.

Tema 8. I'padoBbie 6a3bI JTAHHBIX.

UYro Takoe rpadosas 6a3a gannbeix? Yro Takoe rpag? I[Ipumeps rpados. Tepmunonorus
rpadoBeix bJl. Kak ucnonszoBars rpadossie bJ1. ['padossie B/, c1okHOCTS B pa3Mep TaHHBIX.
Mecto rpadoBeix B/l cpean apyrux tumo BJI. Ilpumepsr ucnons3oBanust rpagoseix BJI.
Paznuunsie peanusanuu rpadossix bJI. I'padosas cyox Neodj. Ocobernroctr Neodj. IIpuHiummb!
REST API. Mecto Neo4j B cucremax ynpasinenust bJ{. Apxurexrypa Neo4dj. Oobextsl B Neo4j.
[Monb3oBarenbckuii uHTepdeiic B Neodj. IMpumep momenu cetu ot Neodj. Uutepdeiice u
anmroputmbl Neodj. S3pik 3ampocoB Cypher. Ilpumepst co3manust rpagos. [IpenmymiecTBa
rpadoBeix 0a3 manHbIX. Hemoctatku rpadoBeix 6a3 JaHHBIX.



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

JlabopaTopnass paGora Ne 1 «/HTepnpernpyemblii fi3bIK NnporpamMmupoBanusi R
AJASl aHAJAM3a JaHHBbIX». 1. 3arpy3uTe M YCTaHOBUTE KOHCOJIbHOE MPHJIOKEHHUE s
uHTepnperanuu komaua R 2. 3amyck R. 3. B atom kypce Oyaer HCIonb30BaTh MPOrpaMMHBIN
nakeT Swirl 1yis R, 9T00BI MpOMILTIOCTPHUPOBATH HEKOTOPHIE KiTtoueBbie KoHIenuu. [laker Swirl
npeBpamaeT KOHcoub R B MHTEpakTUBHYIO cpeny oOydenus. Mcnonb3oBanue Swirl Takxke mact
BaM BO3MOXHOCTb MCCJIEI0BaTh JaHHbIE, KaK 3TO claejall Obl CHEHHATUCT MO JAaHHbIM. B sToM
nabopaTopHOil paboTe y Bac OyAeT BO3MOXKHOCThH MONPAKTHKOBATHCS B HEKOTOPBIX KIFOUYEBBIX
KOHIICTIIHMAX 3TOro Kypca. 4. JIJis BBIMOJHEHUs J1TaOopaTOpHOW paboThl ycTaHoBuTe Swirl. 5.
Swirl mpeayiaraeT MHOKECTBO MHTEPAKTUBHBIX KYPCOB, HO JJIsS HAIIMX IeJIed BaM HYXKEH KypcC
non HasBanuem "Exploratory Data Analysis" (PasBemounsiii anHamu3 paHHbiX). 6. Jls
BBITTOJIHEHHS 3TOM J1TaOOpaTOPHOI pabOTHI BHIMOJIHUTE MEPBBIC JeCATh 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. OOwmii Jor BBIMOMHEHHWS Pa0OTHI M CKPUHIIOTHI HCITOJIb3YEMBIX/BBIBOIUMBIX
rpaduKOB(PUCYHKOB) 3arpy3uTe B KadecTBe OTYETa Ha JaHHYIO JabOpaTopHyl padoTy,
odopmus B Buje daitna doc wiu pdf ¢ TUTYIBHBIM JTHCTOM.

JlabopaTopHass padora Ne 2 «KuacrepHblii aHAJIW3 JAHHBIX € HCIOJb30BaHHEM
s3bika R». B pamkax 3Toli 1abopaTopHOil pabOThI POWTH CICAYIONINE YPOKH B y4eOHOM Kypce
nakera swirl: 1. Hierarchical Clustering, 2. K Means Clustering, 3. Dimension Reduction, 4.
Clustering Example. B ordyer HEOOXOAMMO BKJIKOYHTH JIOTH BBIIOJIHEHHS pPabOTHI CO
CKPHMHIIOTaMH I'pauKOB.

JlabopaTtopnasi padora Ne 3 «AHaau3 OO0JBIIMX JAAHHBIX HA JOKAJLHOM
KOMIIbIOTepe ¢ moMomplo Ouéiamorek sisbika Python». 1. Peanusyiite ykazaHHbIl kox B
mo0oit cpene mporpammupoBanus Python unm ucnonwsyiite O61okHOTHI Google Colab unum
Jupyter. 2. B oT4eT BKIIOUMTE JIMCTUHT Balleld MPOrpamMMbl U BCE AMATrPAMMBI, IIPEICTaBICHHbIE
BhIIIIE B pykoBoacTBe. 3. [l Kaxaoil aumarpaMMbl BKIIOYHTE B OTYeT Bamr JIu4HBIN
CJIOBECTHBI aHAJIM3/MHTEPIPETALMIO TIOJYYEHHOIO pe3ylbTaTa: IOYeMy IIOJIydyeH TaKon
pe3ynbTar, B 4YE€M OCHOBHAas CyTb JTOro pesynbrara u T.n. 4. Bxiounte B oTuer
JIOTIOJTHUTEIIBHBII aHaIN3 Ha CBOE YCMOTPEHHUE - He MeHee 3X auarpamm, rpaduxos. Hampumep,
aHaJIM3 MO TOpojaM, aHajdu3 MO XPOHOJOTuH (M0 ToAaM U JECATHIETUSAM (MU IATHIIETKaM),
korza nossisuvch HIIO), a Takke aHanu3 Mo Kakoil-TO OTAEIBHO B3STOH CTpaHe, HAIpUMEp I10
Poccun.

Jlaboparopuas padota Ne 4 «Pabota ¢ mporpammuoii iarpopmoit HADOOP» 1. YcranoBute u
Hactpoiite HADOOP no maram, kak OnmucaHo B JaHHOM pykoBojacTBe. 2. [IpoTokomupyiite B
OTYET CKPUHIIOTAMH M KOMMEHTapUsMH KaKIbld IIar Balledl yCTAaHOBKW. 3.BpimosHHTE
nporpammy Word Count 1uis HECKONBKHMX TEKCTOBBIX KHHUT. Pe3ynbpTaThl BKIIOYHTE B OTYET.
4. B mamke mpuMepoB HaWUTE €Ile THITOBBIC 33/1a4H U BKIIOUUTE MX BBIIOJHEHHE B OTYET.

JlabopaTopuasi pa6ora Ne 5 «OcHoBsl MongoDB». 1. YcranoBure MongoDB. 2.
[TpousBenuTe MOAKIIOUEHUE K TECTOBOM 0a3e MaHHBIX. BrImomHUTE TecToBbIe puMepsl 1 u 2. 3.
Coiiznaiite cooctBeHnyto bJl m moGaBbTe mnpoumsBoibHbe maHHblie B BJl. 4. U3Bnekure
no0aBIeHHBIC Ha MPEABIAYIIEM mare JaHHble. 5. Bee pesynabTarsl mo mi.1-4 BHOCTUTE B OTYET
CO CKpUHIIOTaMH, KOJAOM U KOMMCHTApUsAMHU.



JlabopaTtopnasi padora Ne 6 «M3yueHue OCHOBHBIX BO3MOkHOcTeil Neodj» 1.
VYcranoBure cepBep Neodj, samycture KiMeHTa W BblOepuTe NyHKT: «Hawate oOydenue»
(Start Learning). [anee caeayiiTe HHCTPYKIMSIM (I CACAYIOMICH CTPAHHIIBI HAXKMMAaKWTEe CIIpaBa
BBEpXY CTPEJKY B BHJIE 3HAKa «>») U B pe3ylbTaTe co3aaiiTe cieayrouire rpadol, BKIOYUTE B
OTYET pe3yNnbTarhl. [|Jis BEIOJHEHUSI KOMAH]l HY)KHO IICIIKHYTh Ha SYEHKY ¢ KOMaHIOW, U OHA
aBTOMATUYECKU TMOSBHUTCA B pelakTope kKomana. Jlanee ciemyeT MpocTo 3amyCcTUTh KOMaHIy Ha
Beinosinenue (play). 2. HabGepute komanmy :play movie graph. 3anycTtuTcst pyKoBOJACTBO IO
co3ganuto rpadoBoit BJl o kumHOpMIBMax. Jlajee mo maram ClIeayWTe HWHCTPYKIUAM U B
pesynbrare cosnaiite bJl, BEIIONIHUTE MOUCKOBBIE 3anpockl K B/I, aHaMTHYeCcKue 3anpocsl 10
MOMCKY 3aKOHOMEPHOCTEeH U pexkoMmeHIanuil. Bce pe3ynbraThl, TUCTUHTH KOJIa M CKPUHILIOTHI
BKIounTe B otuer. 3. Habepute komanmy :play northwind graph. 3amyctutcs pykoBOICTBO
10 KOHBEPTAIlMU JAHHBIX W3 peJsiuoHHOW Mozenu (u3 daittoB tabnui CSV) B rpadoByro
Mojenb. Jlanmee mo maraMm cliefyidTe MHCTPYKIHSIM U B pe3yibTare 3arpy3ute Tadnuimsl B B/,
Co3/aiiTe MHIEKChl M CBS3U, BBIMOJIHHUTE 3ampockl Kk BJI. Bce pe3ynpTaThl, TUCTUHTH KOAA U
CKPHHIIOTHI BKIIIOUYKTE B oTueT. 4. Habepute komanny :play query-template. /lanee mo maram
CleyiiTe MHCTPYKIUSAM I10 CO3/IaHUIO I11a0JIOHOB 3anpocoB. Bce pe3ynbTaThl, IUCTUHTH KOAA U
CKPUHIIIOTHI BKITFOUUTE B OTYET.
5. Habepure xomanny :play cypher. [lanee mo mraram cieayiTe HHCTPYKIUAM [0 U3YYCHHIO
OCHOBHBIX BO3MOXKHOCTEH si3bika Cypher. Bce pesysbTarhl, JIMCTHHTH KOJAa W CKPHHIIOTHI
BKIIIOUUTE B OTYET.

3.5 TemaTuka KypPCOBBIX MPOEKTOB (KYpPCOBBIX padoT)
KypcoBeie IpoEeKTHI HE NPEyCMOTPEHBI.

4 YuyeOHO-MeTOoAN4YecKOe U NH(POPMAIIMOHHOE 00ecTiedeHue

4.1 HopmatuBHble 1okyMeHTHI 1 'OCThI
1. ®enepanpHblii 3akoH oT 29 nexadps 2012 roga No 273-d3 «O6 oOpazoBanuu B Poccuiickoit
deneparumy (¢ I3BMEHEHUSIMH U JIOTIOJTHEHUSIMN ),
2. ®enepanbHBIi TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIApT BBHICIIETO OOpa3OBaHUA -
OakanmaBpuaT 10 HampaieHHto noArotoBkd 09.03.02 MudopmalMoHHBIE CHCTEMBI H
TEXHOJIOTHH, yTBepxkAeHHbIH IIpukazom MunucrepctBa obpa3oBanust u Hayku P® ot 19
ceHta0psa 2017 r. N 929 "O6 yrBepxkaeHun 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 opraHu3alMd M OCYLIECTBICHHs OO0pa30BaTEIbHON MAEATEIBHOCTU IO
o0pa3oBaTeNbHBIM IIPOrpaMMaM  BBICIIErO 00pa3oBaHHMs — IporpamMmaM OakajaBpuara,
IporpaMMam CHeNUAINTETA, IPOrpaMMaM MarucTpaTypsl.

4.2 OcHOBHas1 IMTepaTypa

1. Pemauna, C. B. Lludposas Tpanchopmaiius Ou3Heca: UCTOIb30BAHUE aHAIUTHUKH Ha
OCHOBE OOJBIIMX JMaHHBIX : yueOHoe mocobue / C. B. Peramuna. — Ilenza : IIT'Y,
2019. — 182 c¢. — ISBN 978-5-907262-04-1. — TexkcT : >neKTpoHHbIH // Jlanp :
aneKTpoHHO-Onbmoreynas cucrema. — URL: https://e.lanbook.com/book/162301—
Pexxum moctyna: Ans aBTOpU3. MOJIb30BaTENCH.

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



NIeKTpOoHHBIN //  Jlanp :  anekTpoHHO-OMOmmorewynas cuctema. —  URL:
https://e.lanbook.com/book/246542— Pexxum pocTyma: ajs aBTOPHU3. TOIb30BaTEIIEH.

3. Jokymenranms mo s3biky R [Dnekrponssiii pecypc]. — URL: https://cran.r-
project.org/manuals.html (zata o6pamenwus: 09.05.2022).

4. JloxymeHTaIus Apache Spark [D51eKTpOHHBIN pecypc].
— URL: https://spark.apache.org/docs/latest/ (nata oopamenwus: 09.05.2022).

5. Hokymenrarus Neodj [Dnexkrponnsiii pecype]. — URL: https://neo4j.com/docs/(nara
obpamienus: 09.05.2022).

6. Joxymenranus MongoDB [DnexTpoHHBI pecypc].
— URL: https://www.mongodb.com/docs/launch-manage/ (nara obpaleHus:
09.05.2022).

7. Hoxymenrarus Hadoop, HDFS, MapReduce, YARN [DieKkTpoHHbBII pecype].
— URL: https://hadoop.apache.org/docs/stable/ (nata oopamenwus: 09.05.2022).

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

URL: http://www.unkniga.ru/vishee/9614-bolshie-dannye-vobrazovanii.html (nara
obpamienus: 09.05.2022).

9. Bompmme JTAHHBIE (Big Data) [D5eKTpOHHBIN pecypc].
— URL.: https://www.tadviser.ru/index.php/Crates:bonsinne _nanusie (Big_Data) (ma
ta oOpamienus: 09.05.2022).

4.3 JlonoTHUTEILHAA JTUTEPATyPa

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

2. bln Anunammn, Cy Kenner. Teopernueckuil muauMyMm 1no Big Data. Bcé, uro
HYXXHO 3HaTh 0 Oonbimx qanabix. — CII6.: [Turep, 2019. — 208 c.

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

4. Bproc II. Ilpaktuueckas cratuctuka Juisa crenuanuctoB Data Science: Ilep. ¢ anr.
/1. bproc, 3. bproc. — CI16.: BXB-Ilerepoypr, 2018. — 304 c.

5. . A. Jlour u IMon Turop. R. Knura penenros: [IpoBepeHHbIe penentsl A
CTAaTUCTUKH, aHAJIM3a U BU3yaJu3aluu JaHHbIX / Tiep. ¢ adr. [. A. benukosa. — M.: JIMK Ilpecc,
2020. - 510 c.

4.4 DeKTpoHHBIE 00pa3oBaTe/bHbIE Pecypchl
Kypc «bonbmue ganusie» 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 cpena);
Hadoop (cBoGoHas murieH3us);

MongoDB (cBobogHas nuiieH3us);

Neo4j Desktop (cBobomHast TUIIEH3M).

ook owdE

4.6. CoBpemeHHbIe podeccnoHaNbHbIE 0a3bI JaHHBIX M HHPOPMAILIHOHHBIE
CIIPaAaBOYHBIC CHCTEMBI

1. OI1 "tOpaiit" https://urait.ru/

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

3. OBC "Jlannp" 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 MaTepuajibHO-TeXHHYECKOE 00ecneyeHue

Aymutopun obmero (onma s JEKIMOHHBIX M JIA0OpPaTOPHBIX 3aHATHH, MoCkBa, yIIL
[IpsHUIIHKKOBA, A. 2a CO CJIEIYIOIIeH OCHAIIEHHOCTBIO: CTOJbI, CTYJNIbs, ayJUTOpHAs JOCKa,
UCIIOJIb30BAaHUE IIEPEHOCHOTO  MYJIbTUMEIUWHOTO KOMIUIEKca (IIEPEHOCHOM  IPOEKTOp,
NepCOHANbHBIN HOYTOYK). [lepcoHanbHble KOMIBIOTEPHI, MOHUTOPHI, MAHUITYJISITOP «MBIIIbY,
KJ1aBUaTypsl. Pabouee MecTo npenogaBaress: CToJ, CTYI.

JIunensnonHoe mporpamMmmaoe obecredenue: Microsoft Windows 10/11, Microsoft
Office.

6 MeTtoauyeckue peKoMeHAalNU

6.1 MeToan4yeckue peKoMeHIAIUM JIsl PENoAaBaTe/Isi M0 OPraHu3aunu 00ydeHusl

Metonuka TpemnojaBaHUS JAUCHUIUIMHBL «bonbIve JaHHBIC» MPEAyCMaTPHUBACT
UCIIOJIb30BaHNE OHJIAWH-Kypca B CUCTEME JAUCTAaHIIMOHHOTO 00y4YeHUs YHHUBEPCUTETA, U3YUYCHUE
TEOPETUYECKONW YacTH B TPOIECCE MOCEHICHHS JICKIMOHHBIX OHJIAH 3aHATHN, TPYIIIOBBIX H
UH/IMBUIYAIbHBIX KOHCYJIBTAlIMH OOYYalOIUXCs, AyIUTOPHBIX 3aHATHH B COYETAHUU C
BHEAYJIMTOPHOW paboTO# ¢ menbio (GopMHUpPOBAHUS W Pa3BUTHUS MPO(HECCUOHATHLHBIX HABBIKOB
UCTIOJI30BaHUSI  COBPEMEHHBIX  HMH(OPMAIIMOHHBIX ~ TEXHOJOTHH JUIi  pEIICHUs  3ajad
PO EeCCHOHAIBHON JESTEIHHOCTH.

JlaGopaTopuble padoThl 1o gucnuIUMHE «boNbIMe NaHHBIE» OCYIICCTBISIOTCS B
dopMe  CaMOCTOATENFHOW NPOPAOOTKM  TEOPETHYECKOrO  Marepuana  O0yJaroIIuMHUCS;
BBITOJIHEHHS TIPAKTUYECKOTO 3/IaHUs; 3alUThI MPETOAABATEII0 JIAO0paTOpHOU paboThI (3HAHUE
TEOPETUYECKOTO MaTephalia W BBIMOJIHEHHE NMPAKTUYECKOTO 33aJaHHs 10 TeMe J1IabopaTopHOU
paboThI).

6.2 MeToau4yeckue yKazaHusi /151 00y4al0UUXCS 10 OCBOCHUIO U CITUNJIMHBI

W3ydyeHne qUCIUIIIMHBI OCYIIECTBIISETCS B COOTBETCTBUU C YIEOHBIM IIIAHOM.

Ha 3aHsATHSAX OCyIIECTBIsIETCS 3aKperjieHHe MOJY4YeHHbIX, B TOM YHCIE U B Ipoliecce
caMocCTOsITeNIbHOW paboThl, 3HaHuH. Oco0oe BHHMaHHE oOpallaeTcs Ha yMEHUE NPUMEHSTb
MOJIyYEHHBIEC 3HAHUS Ha MPAaKTUKE, B TOM YHUCJIE NIPU PELICHUH pealbHbIX 331a4, OTINYAIOIINXCS
OT MpopabOTaHHBIX.

B mporiecce camocTosiTenbHON pabOTHl CTYIAEHTHI 3aKPEIUISIOT U YIIIYOJISIFOT 3HaHWUS,
MOJIy4YeHHbIE BO BpEeMsSl ayAUTOPHBIX 3aHATUN, JOMOJHUTEIBHO H3Yy4aroT JIEKIIMOHHBINA
TEOPETUUECKHUI MaTepua, BBIMOIHAIOT UHIUBUIYyalbHbIE 3a/1aHUs Ha Ja0OPAaTOPHBIX 3aHATHUSX,
O(QOPMIISIFOT OTYETHl TIO BBIIOJIHEHHBIM pa0OTaM, TOTOBATCS K TEKYIIeMY KOHTPOIIO U
IIPOMEXKYTOUYHOM aTTECTALUN.

Texymuuit KOHTPOJIb OCYIIECTBISETCS HA ayAUTOPHBIX 3aHATUAX B (POpME TECTUPOBAHUS
B CHUCTEME JHUCTAaHIMOHHOrO oOyueHuss YHuBepcurera.. KpurepusMmu OIEHKH pe3yibTaToB
SBJISIFOTCA:

— YpOBEHb OCBOEHUSI TEOPETHUUECKOI0 MaTepuana;

— YpOBEHb BJaJIeHUs] MPAKTUYECKUMHU HaBbIKaMH (B BHJIE BOIPOCOB MO IMPOLIECCY
BBITTOJIHEHUS IPAKTHUECKUX 3aJJaHHI);

- yYMEHHMsI 00y4aroIlerocsi UCIOIb30BaTh TEOPETUUECKHE 3HAHUS MPU BHIIOJTHEHUHN
MPAKTUYECKHX 3a7a4 (B BUAE JOMOIHUTEIbHBIX 3aaHU);

- c(OpPMHPOBAHHOCTH KOMITETEHIINH;
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- oopmieHre MaTepHaia B COOTBETCTBUU C TPEOOBAHUSIMHU.
[TpoMeXyTOUHBI KOHTPOJb OCYIIECTBISIETCS HAa ayAWTOPHBIX 3aHATHUSAX B (opme
TECTUPOBAHUS B CUCTEME AMCTAHIIMOHHOTO O0Y4YeHUs1 Y HUBEPCUTETA. .

7 DoH/1 OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OIEHUBAHUSI Pe3yJbTATOB 00y4YeHHsI
B npouiecce o0yueHus: HCMOIB3YIOTCS CIIEAYIOINE OLICHOYHbIE (POPMBI CAaMOCTOSATEIHHON
paboTbl  CTYIEHTOB, OLIGHOYHBIC CPEACTBA TEKYIIEro KOHTPOJIS  yCIEBA€MOCTH U
MPOMEXKYTOUHBIX aTTECTALIMMI: J1a00paTOPHbIE Pad0Thl, JK3aMeH.

7.2 lllkana v KPUTEPHHU OLIECHUBAHUS Pe3yJIbTATOB 00y4eHusI

K npomexyToyHOH arTrecTanuu JOMYCKalOTCS TOJBKO CTYAEHTHI, BBIIOJHUBIINE BCE
BUBI y4eOHOI paboThl, IPeAyCMOTpEeHHBIE paboueil mporpamMmoi mo aucuuiuinae «bonpmme
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 BoioiHEHO Ha 85 — 100%. OOyuaromuiics 1eMOHCTpUPYET IPOYHbIE
TEOpeTUYECKHE  3HAHMSA,  [PAKTUYECKHE  HAaBbIKM,  BJaJeeT  TEPMHUHAMHU,  JeJaeT
apryMEHTHPOBAaHHBIC BBIBOABI H 0000IICHNS, IPUBOIUT IIPHUMEPHI, ONIEPUPYET TPUOOPETEHHBIMU
3HAHUSIMM, YMEHUSIMH, HaBbIKaAMH, IPUMEHSAET UX B CUTYalUsAX MOBBILIEHHON cioxHOCcTU. [lpn
ATOM MOTYT OBITH JIOIYIICHB HE3HAUYUTEIbHbIC ONIMOKHA, HETOYHOCTH, KOTOPBIE O0yUYarONIHiACs
MOYET UCIPABUTh CAMOCTOSITEIBHO.

«Xopoio»:

BeimonHensl Bce BuAbl y4eOHOW paloOThI, MNpelycMOTPEHHbIE Y4YEeOHBIM IUIAHOM.
OO0yuaromuiics: BBIMOIHWI U 3alIUTHII JabopaTopHbIe pabOTHI cO cpenHumM Oaiom ot 4 1o 4,5.
HtoroBoe TtectupoBaHue BeIMONHEHO Ha 70 — 84%. OOyuwaromuiics JIE€MOHCTpUpPYET
JIOCTAaTOYHbIE TEOPETHUYECKHE 3HAHUS, NMPAKTUYECKWE HAaBBIKHM, BIAJCCT TEPMHUHAMH, JEIaeT
apryMeHTHPOBAaHHBIE BBIBOBI U 00001IEHNUS, TPUBOIUT IPUMEPHI, ONIEPUPYET NPUOOPETEHHBIMU
3HAHUSIMH, YMEHUSIMH, HaBBIKaMH. [Ipr 3TOM MOTYT OBITh TOTyIIEHBI HE3HAUNTEIFHBIEC OMTUOKH,
HETOYHOCTH, 3aTPYAHEHUS MpPHU aHAJUTUYECKUX OIepalusix, MepeHoce 3HaHUM M yMeHuH Ha
HOBBIE, HECTaHJapTHbIE CHTYallud, KOTOpBIE OOYYaIOUIMICS MOXET WCIPaBUTh NpPH
HE3HAUUTENIbHOW KOPPEKIMU IPenojaBaTeseM.

«Y10BJIETBOPUTETbHO»:

BeimonHensl Bce BuAbl y4eOHOW palOThI, MPEeIyCMOTPEHHbIE YYEOHBIM IUIAHOM.
OO0yuaromuiicsi BBITTOJHIII M 3aIUTUI JIA0OpaTOpHBIE pabOTHl CO CPETHUM OallyioM HUke 4.
HToroBoe TecTupoBaHKe BBHIOTHEHO Ha 55 — 69%. OOyvaromuiics JeMOHCTPUPYET HETOTHOE
COOTBETCTBHE TEOPETUYECKUX 3HAHWH, MPAKTHYECKUX HABBIKOB, BJAJIEET TEPMUHAMH, JEJaeT
apryMeHTHPOBAaHHBIE BBIBOBI U 0000IIEHNUS, TPUBOIUT IIPUMEPHI, ONIEpPUPYET TPUOOPETEHHBIMU
3HAaHUSIMH, YMEHUSMH, HaBbIKaMH. [Ipy 3TOM MOTYT OBITH JOIYIIEHBI ONMIMOKH, HETOYHOCTH,
3aTpyAHEHUS TpU AHAIMTHYECKUX ONepalusx, MepeHoce 3HaHWW M YMEHHH Ha HOBBIE,
HECTaHJAPTHBIE CUTYyallid, KOTOpBIE OOYYArOIIMHCS MOXKET HCIPAaBUTh MPH KOPPEKIUU
Iperno/iaBaTeeM.

«Heyn0BJIeTBOPUTEIBLHO»:

He BoimonHeH oauH mnu Oosiee BUJOB yuyeOHOHM palOoThl, IPEAYCMOTPEHHBIX Y4€OHBIM
wiaHoM. OGyyaronuiicst He BBIOJHWII OJTHO WM OoJiee 3ajaHui TEeKYIEro U MpoMeKyTOYHOTO
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KoHTpousi. IToroBoe TectupoBanue BeimoiHeHO HAa 0 — 54%. OOyuaronuiicss 1eMOHCTPUPYET
HE3HaHUWE TEOPETHYECKHX OCHOB MpeIMeTa, OTCYTCTBHE MPAKTUYECKUX HABBIKOB, HE yMeEET
JienaTh apryMEHTHPOBAHHBIC BBIBOJABI M MPUBOJUTH NPUMEPHI, HE BIAJCET TEPMUHAMH,
MPOSIBIISIET OTCYTCTBUE JIOTUYHOCTU M TOCTEAOBAaTEIbHOCTH H3JIOKEHHUS, JeJaeT OIIUOKH,
KOTOpPbIE HE MOXKET UCIPABUTH JAXKE MPU KOPPEKIIUHU MperogaBaTeaeM, 0TKa3bIBACTCsl OTBEUATh
Ha JIOTIOJHUTENIbHBIE BOMPOCHI, JOMYCKAET 3HAUUTEIbHbIE OLIUOKHU, UCIIBITHIBACT 3HAUYUTEIIbHbBIE
3aTpyAHEHUS IPU ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU TPU UX TIEPEHOCE HA HOBBIC CUTYAIUU.

7.2.2 Kpurepun omneHku pabOThl 00ydaromerocss Ha jJa0OpaTOPHBIX M CEMHHAPCKHX
(IpaKTUYECKUX ) 3aHATHSIX:

(dpopmupoanme xommerenimii — OITK-7)

«5» (OTIMYHO): BBIIOJHEHBl BCE IPAKTHYECKHE 3aJaHus, IPelyCMOTPEHHbIE
71ab0paTOpHEIMU paboTaMu, 00YJArOIINUNCS YeTKO U 0e3 OMMOOK OTBETWJI HA BCE KOHTPOJIbHBIC
BOINPOCHI, MPOSBWJI TBOPYECKMH IOAXOJ MPH BBIIOJHEHUM 3aJaHUH, CMOI BBIIOJIHUTH
JIOTIOJTHUTEIIHHBIC 3a/IaHHs.

«4» (xopolIo): BBIIOJHEHBbl BCE MPAKTHUECKUE 3a/aHusi, IpelyCMOTPEHHbIE
71a00paTOpHBIMU PabOTaMU, 00YUAIOIIUNCSA C KOPPEKTUPYIOLIUMH 3aMEUaHUsIMH IPEoAaBaTess
OTBETWJI Ha BCE KOHTPOJbHBIE BOIPOCHI, MPOSIBMJI TBOPYECKUN IOAXOJ IPU BBITOJHEHUU
3aJJaHHi{, CMOT YaCTUYHO BBITIOJTHHUTH JOTIOJHUTEIBHBIC 3aJaHHUS.

«3» (YAOBJIETBOPUTEIILHO): BBIIOJIHEHB! BCE NMPAKTUUECKUE 3a/1aHUs, NIPETyCMOTPEHHbIE
1abopaTOpHBIMU pabOTaMH, C 3aMEUaHUSAMH IPENOJaBaTelis; 00yJalolUiicss OTBETUJ Ha BCE
KOHTPOJIbHBIE ~ BONPOCHl C 3aMEUYaHWUSAMH, JONOJHMUTEIbHbIE 3aJaHUSl  BBINOJHEHBl C
3aMEYaHUSIMH.

«2» (HEeYAOBJIETBOPUTENILHO): 00YUArOIIUICS HE BBIIOIHUI WM BBITOJHIII HEMPABUIIBHO
IIPAKTUYECKHE 3aJaHUsI, IPEAYCMOTPEHHbBIE JJAOOPaTOPHBIMU paboTamMu, O0yUarOLIUIICS OTBETUI
Ha KOHTPOJbHBIE BOMNPOCHI C OIIMOKAaMM MJIM HE OTBETWI Ha KOHTPOJbHbBIE BOIPOCHI,
JIOTIOJTHUTEIIHHBIE 3a/IaHHsI BBITIOJTHEHBI HEBEPHO WIJIM HE BBHITIOJTHEHBI.

B mponecce 06yquI/151 HCIOJIB3YIOTCS CIICAYIOIIUC OLICHOYHBIC (1)0pr1 CaMOCTOSITEILHOMI
pa6OTBI CTYACHTOB, OLICHOYHBIC cpeacTBa TCKYLIETO KOHTPOJIA YCII€EBAEMOCTHU n
MMPOMEIKYTOUYHBIX aTTeCTallui: TECTUPOBAHHE, IK3AMCECH.

7.3 OueHo4YHbIE CpeACTBA

7.3.1 Texyuuii KOHTPOJIb

Texymmii KOHTPOJIb OCYIIECTBIISICTCS HA ayAUTOPHBIX 3aHATUSAX B ()OpPME TECTHPOBAHUS
B CHUCTEME€ IUCTAHIMOHHOrO 00ydeHus YHHuBepcutera. JlabopaTopHble 3aHATHS — CPENCTBO
KOHTPOJII YCBOCHMS YYeOHOro MaTepuajga TEMBI, pas3jiena WM pa3leloB TUCHUIUINHEI,
OpraHM30BaHHOE Kak y4eOHOe 3aHsATHE B BUJE JAEMOHCTPALMU IOJYYCHHBIX HABBIKOB MpPHU
PEIICHUH TTOCTABICHHBIX MMPAKTHYECKUX 3a1a4.

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

1. K npoGiemam 06pabOTKH U aHATTU3a TaHHBIX OTHOCSTCA: ...

- (I)OpMaT, OTJIMYHBIA OT TpaAUuLIUOHHBIX 0a3 JaHHBIX
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YeTKas CTPYKTYPUPOBAaHHOCTH JaHHBIX, HE MO3BOJIAIONIAs 00paboTaTh pasHOPOpPMATHBIE
TTaHHBIC

OTCYTCTBHUE HYKHBIX HHCTPYMEHTOB, YTOOBI CBA3aTh JaHHBIE MEKIY COOOM

XpaHeHHEe OOJBIINX BBIYUCIUTEIBHBIX MOITHOCTEH

2. Tect ThropuMHIa yMBIIIJIEHHO MCKJIIOYAE€T IMPSIMOE KOTHUTUBHOE B3aHMMOAEHCTBUE MEXIY
TECTUPYIOIIMM U KOMIIBIOTEPOM ...

Bepno
Hesepno

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

Value
Voice
Volume
Veracity
Variety

4. Ha srane BHCAPCHU U3YyUACTCA: ...

Kakum 006pa3oM MOKHO pa3BepHYTh BEIOpAaHHBIE MOJIETIH B OHM3HEC-Ccpeie
CoO0TBEeTCTBYET JIM MOJENb LIEJISIM pouecca’?

Kak unTerpupoBarb Mojienu B OU3HEC-TIPOLIECCHI OpraHU3aluu

Kak nHTerprpoBaTh MOJIEIH B TEXHUYECKYIO HHPPACTPYKTYpy

5. CoOTBETCTBHE pacHpeieieHUs] BpeMEHU MEX/y OCHOBHBIMU 3a/1adaMi 00pabOTKH OOJBIIHX
JTAHHBIX

HIOCTPOEHHE 00YYaIOMINX MOJeTIeH

OYMCTKa 1 OpraHu3anusda JaHHBIX

AHaJIN3 JaHHbBIX 1JIS BBIABJICHUS SaKOHOMepHOCTGI\/'I
cOOp TaHHBIX

YTOYHCHHUEC aJITOPUTMOB

Jpyrue 3a1a4u

Tect mo Teme 2:

1. Ocobennoctu DnexTpoHHOM 6MbIMoTekn BeemupHoro banka: ...

comepkuT OOMMPHBIA HAOOP JKOHOMHUYECKUX, COIHMAIBHBIX U  IKOJOTHYECKUX
IoKa3aTesei

BKJIIOYAET MOKa3aTesu 1o cTpaHam 3a nepuoj ¢ 1930 roga

MPEIOCTABIISIET CBOOOIHBIM M OTKPBITHIM JOCTYN K JAHHBIM O Pa3BUTHU B CTpaHax IO
BCEMY MUPY

SBISIETCS  TOJIHOTEKCTOBOM  0a30M  CTAaTHUCTHYECKHX, AHAJMTHYECKHX  aHAJIM30B
Bcemupnoro banka

2. OCHOBHBIE UCTOYHUKU OOJBIINX JAHHBIX: ...

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

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

— UHTEIUICKTYyaJbHBbIC CETH 00ECHEYMBAIOT BO3MOXXHOCTH KOMMYHAIBHBIM MPEIMPHUSITHIM
ropasJio Jy4ile YIpaBisiTh HX SHEPrOCUCTEMaMHU

— TEKCTOBBIC JIAHHBIC HE SBIISIOTCS TUTIAMU JIaHHBIX, IPUMEHUMBIMH B OOJBIIHMX JAHHBIX

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

— OJIHM U Te k¢ 0a30BbIC TEXHOJOTHU MOTYT OBITh MCIIOJIb30BaHbI B PA3IMYHBIX OTPACIISX
JUTSL PEUICHUS PA3JIMYHBIX 33124

4. OcobeHHOCTH JaHHBIX, TCHCPUPYCMbIX UHTCIUICKTYAJIIbHBIMU CCTAMMU: ...

— Hpcamnojaract HaIn4ue CJI0KHBIX CUCTCM MOHHUTOPUHTIA, CBA3HW U I'CHCPpAlUN SHCPI'UA

— YCTYyHaroT I10 HaJACKHOCTHU TPAAUTTUOHHBIM JIMHUAM JJICKTpOIICpEaav

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

— JAOMOBJIaJCJIC MOKET IMPOBCPUTH, KaKYI0 MOIIHOCTb HOTpC6J’IHIOT HpI/I60pBI, BKJIFOYHMB
HX I10 OUCpCaun

Tect no Teme 3:
1. Ocobennoctu xpaHeHus 1 ynpasicnus Big Data: ...

— %-100 Big Data Bcerga XpaHATCS U OPraHU3YIOTCS B LEHTPAIU30BaHHBIX (hallJIOBBIX
cucTemMax

— wuH(popManus XpaHUTCS Ha HECKOJBKMX (MHOTJA ThicA4yax) OMKECTKUX JHCKax, Ha
CTaHJApTHBIX KOMIBbIOTEPaxX

— s obecneueHus] OTKa30yCTOMYMBOCTH M HAJCKHOCTH, KaXIYI0 4acTh MH(OpMaIHu

COXPaHSAIOT HECKOJIBKO pa3

Big Data 00bIYHO XpaHATCS U OPTaHU3YIOTCS B pacIipe/leIeHHbIX (PalllIOBBIX CHCTEMAX

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

— XpaHeHHE U ynpaBJieHUE

— CoBepuieHcTBOBaHUE MeTO/I0B aHanmm3a Big Data
— OGecneuenue aromapHoctu RDBMS

— OO0paboTKa HECTPYKTYPHPOBaHHON HH(MOPMALTUH

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

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

— COXpaHEHHE “BCeX JAHHBIX, HE3aBUCUMO OT TOTO, KaKas 4acTh JIaHHBIX aKTyaJlbHA IS
MOCJIEAYIONIETO MPUHATHS PEIICHUS

— N W3BJEUEHHUs TMOJe3HOW MHGopMmaruu TpelOyercs mocienyromas obpaboTka 3THUX
OTPOMHBIX MAaCCUBOB JJAHHBIX
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4. Meton knaccudukanuy OOJIBIINX JaHHBIX, OCHOBAaHHBIM Ha TaOJHUIIE YaCTOT, TP KOTOPOM
QITOPUTM pa30MBaeT JaTaceT Ha BCE MEHBLIME KYCKH JAaHHBIX, (POPMHUPYs TEM CaMbIM JEpeBO,
Ha3BIBAETCH: ...

— ZeroR

— Decision Tree
— OneR

— Naive Bayesian

Tect mo Teme 4:
1. bubnuoTteka, ucnoyibdyeMasi mpu padoTe ¢ OOJIBIIUM JAHHBIMH JIJISi TIOBBIIICHUS CKOPOCTH
BBITIOJIHEHUST KOJIa, KOMIIMJIMPYIOIIAsi KOJ HENOoCpeACTBEeHHO mepen BoimoaHeHueMm (JIT-
KOMITHJISLINS ), HA3bIBACTCA ...

— Numexpr
— Hadoopy
—  NumPy
— Numba

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

— MWupexcsl cTposiTtes Ha 6a3e AepeBbeB U Xell-Tabauiax
— 100mpocmaTpuBaroT CoEPKUMOE TaOIHIl OT MIEPBOM CTPOKH JI0 MOCIETHEH
— UCHOJB3YIOT MHJEKC JUIsl yCKOPEHHUS MONCKa

3. Tunsl anroputMmoB, Tpu padoTe ¢ OONBIIMMU JAHHBIMH, ONTHMH3UPYIOIINE IPOIECC
00paboOTKH M aHAIKM3 OOJIBIITNX JIAHHBIX: ...

— OJIOYHBIE aITOPUTMBbI

— ainroputmMsl MapReduce
—  OHJIAHOBBIE AJTOPUTMBI
— CTPYKTYpHBIE aJITOPUTMBbI

4. OcoO0eHHOCTH «Y3KHUX MECT» U MpoCTauBaHUs ITPU pa60Te ¢ OONBIIMMU JaHHBIMU: ...

— SSD pabotatot mennennee, uem HDD

— HexkoTopsle cUCTeMBI MPOCTaMBAIOT, T.K. KOMIOHEHTHI KOMIIBIOTEpA CO3MIAI0T «Y3KHE
MecTay,

— SSD pabotarot GpIcTpee IEHTPATBHOTO MPOIECcCopa

— HexkoTopsle mporpaMmbl HE YCIEBAIOT OBICTPO MOCTABIATH JaHHBIE MPOILIECCOPY, T.K.
ypTaloT nanueie ¢ HDD

5. Ilpumepsl OHIAIHOBBIX aJITOPUTMOB: ...

— JIMHEeHHbI METOJT HAMMEHBIIIUX KBAIpPaTOB

— OwnsaiiHOBas BBINYKJIasi ONTUMHU3ALIMS

— PerpeccuBHoe o0yueHue

— Meroa cTOXacTU4ECKOro rpafueHTHOrO CITyCKa

— HHKpemMeHTaNnbHbl CTOXaCTUYECKUN IPAJUEHTHBIN 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 pacTpeIeICHHBIX XPaHWIHIL JaHHBIX: ...

— IPEIyCMOTPEHO LIEHTPAIN30BAHHOE XPaHEHHUE JaHHBIX

— JIaHHBIE PACIOJIOKEHBI Ha HECKOJIbKMX KOMIIBIOTEPaX B Pa3HbIX MECTaxX
— KOMIIBIOTEPHAs CETh, B KOTOPOH MHGOpMaIus PEILTULHPYEMbIM 00pa3oM
— wuHbOpMaIUs XpaHUTCS B paclpe/IesIeHHOH 0aze TaHHBIX

3. Jlns mOAKIIOUEHHs CHEIHAIM3UPOBAHHBIX PACIIMPEHUN IS SI3BIKOB KOMAHIHON CTPOKH K
00JIaYHBIM pecypcaM: ...

— He TpedyeTcs TONOTHUTENbHBIX AeHCTBUIA
— HE00XO0IUMO UMIIOPTHPOBATH KITIOUN
— HeoOXOJMMO BBHIMIOJHUTH BXOJ B aKKayHT uepe3 (hopMy BBOJIA JIOTHHA/TIAPOIIs

4. CucteMsbl, MPUMEHSIONIHE MabI0H /ISt KOH(QUTYPUPOBAHUS PA3TMYHBIX HHPPACTPYKTYD: ...

— Ansible
—  Chef

— GitHub
— Puppet

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

- YARN

— MapReduce
— Dask

— HDFS

2. Ocobennoctu HDFS: ...

— Orka3zoycToiuuBas

— daiinoBas cuctema Ha ocHoBe JavaScript
— Hapnexnas 1 5KOHOMHUYHAs

— Macmrabupyemas

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

— y37a Karajora
—  y3Ja JaHHBIX
— ¢opmara y3na
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— UMEHH y3ja

4. Ocobennoctu HIVE: ...

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

— 40%ocymiecTBiseT NaKeTHYI0 00paboTKy

—  30%mnoanepkuBaeT 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: €ciii OJIOK JTaHHBIX BKIIOYAaeTcs B 0a3y, TO OH JIMOO BKIIOYAETCS
MMOJIHOCTBIO, 1100 HE BKIIIOYAETCSI BOOOIIE, HA3bIBAETCS: ...

— Atomicity

— Durability
— Consistency
— lsolation

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

— npuBoauT Bce b/l Tabnuibl k HOpManbHOU popme

— aHajuu3 U XpaHeHue OOJBIINX 00bEMOB JIaHHBIX B PACIIPEICIICHHON Cpeie

— 3agauu, CBS3aHHBIE C IOCTYIOM K OOJIBIINM 00BheMaM pa3HOPOIHBIX JTaHHBIX
— 3ajgauu, CBA3aHHbBIE C 00Pa0OTKON OOIBIINX 0OHEMOB PAa3HOPOIHBIX JAHHBIX

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

— aTOMapHOCTh
— TOPU30HTAIBHOE MACIITAOUPOBAHUE
— W30JMPOBAHHOCTH

— HCIPOTHBOPECUYHUBOCTH

5. CnocoOHOCTh CHUCTEMBI, CETH WM Tpollecca CIpPaBIATbCS C YyBEIHMUEHHEM pabodeit
Harpy3ku IIpu J00aBJIE€HUH PECYPCOB, HA3bIBAETCH ...

— MacmrabupyemocThb

— CormacoBaHHOCTH JaHHBIX
— MH3onupoBaHHOCTH

— ATtomapHas omnepanus
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Tect mo Teme 8:

1. Texnonorust MapReduce MoxeT nCHOIB30BATHCS ITIS: ...

— CYETYMKOB YaCTOTHI OOpaIEHUH K 3aJJaHHOMY aJpecy
— HWHAEKCAIlNM BeO-KOHTEHTA

— TI0ZICYeTa CJIOB B OOJBIIIOM (aiiie

—  BBIYHCIIEHUSA 00beMa IMaMsITH

2. ®ynakus Reduce: ...

— KaXJOW UTepanuu 33AaHHON (PYHKIIMU TIePEIat0TCsl HOBBIM AJIEMEHT CIHCKa
— IIPUHUMAET Ha BXOJI CIIUCOK 3HAYCHUI

— TPUMEHAET K KaXJOMY DJEMEHTY CIMCKAa HEKYI0 (DYHKIMIO M BO3BpAIAET HOBBIN
CIIMCOK

— npeobpasyeT CIHUCOK K €IMHCTBEHHOMY aTOMapHOMY 3HaYEHHUIO
3. Ilpu Bo3MOxkHOCTH McTonb30Banust MapReduce u Spark Hanmydmmim cauraercs: ...

— otaarh npeanourenrne MapReduce

—  OT/IaTh MPEANOYTEHHE OJTHOMY U3 HUX B 3aBUCUMOCTH OT 3aJ1a4H
— COBMECTHOE HMCIIOJIb30BaHUE

— oTAaTh npeanodreHue Spark

4. Ocobennoctu Spark

— paspaboran komnanuen Apache

— 3aHHMMaeTcs XpaHeHHeM (DaiiyioB U yrpaBIeHUEM pecypcamMu

—  SABJISIETCS] B3aMMOJIOTIONHsAIOIIEH cuctemoin k Hadoop

— wuHpacTpyKTypa aHaiIu3a OONBIINX TAHHBIX U KIACTEPHBIX BBIYUCICHUN

Tect mo Teme 9:
1. IlpuHUMIIBEI HaTTUCAHUS KOJ1a UHTeP(DENCoB: ...

— OTtcyTCcTBHE 3aIIMCH COCTOSIHUSI KJIINEHTA
— Ortnenenue KIMEHTa OT cepBepa

—  Kbsmmpyemocts

— OJIHOYpOBHEBOCTb CUCTEMBI

2. I'pachoBast 6aza maHHBIX HCIOIB3YET MOAEIH rpada, 9ToOBI MPEJCTaBUTh TaHHBIE B BUJIE: ...

—  pebep

— aTOMOB
— BepIIUH
—  y3J0B

— CBA3EH

3. [Ipuamun REST API, B KoTOpoM OTpaskeHO, YTO cepBepa MOTYT pacrojaraTbcs Ha pa3HbBIX
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YPOBHSIX, IIPU 3TOM KaXK/Ibli CEpBEpP B3aMMOAEHCTBYET TOJIBKO C OIMKANIINMU YPOBHSMH U HE
CBsA3aH 3alpocaMu € IpYTrUMHU, HAa3bIBACTCA ...

— Stateless

— Layered System
— Uniform Interface
— Client-Server

7.2.3 IIpomexxyTodHasi aTTecTanus

[Tpomexxyrounast arrecTanusi oOydaromuxcs B (OpMe 3K3aMeHa OCYILECTBISIETCS IO
pe3yJbTaTaM BBIIIOJIHEHHSI BCEX BUIOB y4eOHOM paboThbI, MPEIyCMOTPEHHBIX yYEOHBIM INIAHOM
O JAaHHOW JUCHUIUIMHE, NPH OTOM YYUTHIBAIOTCS PE3YJbTaThl TEKYLIETO KOHTPOJIS
yCIIEBaEMOCTH B TE€UCHHE ceMecTpa. DK3aMeH NMPOBOAUTCS B (OpPME TECTUPOBAHHS B CHUCTEME
JIMCTAaHIMOHHOTO oOy4deHuss VYHuMBepcuTeTa WM B (QopMe OTBeTa Ha  BOIPOCH
9K3aMeHaMoOHHOTO Owmiera. Ilo WTOraM mpPOMEXKYTOYHOW AaTTecTalWu IO JAUCHUILIAHE
BBICTABIISICTCS OLICHKA «OTIIMYHOY, «XOPOIIOY, «yJOBJIETBOPUTEIBLHOY» WITH
«HEYIIOBIICTBOPUTEIHHOY.

[Ipumepsl TECTOBBIX 3alaHUK IPOMEKYTOUYHOIO KOHTPOJIS (OLEHUBAEMble KOMIIETEHIIUN
— OIIK-7).

HToOrosnli Tecr:

1. bazoBeblil npuHIUN pensuuoHHbIX BJl, mpu KoTopoM eciu 070K JaHHBIX BKJIIOYaeTcs B 0asy,
TO OH JIN0O BKJIFOYAETCS IMOJIHOCTHIO, JIM00 HE BKIIFOYAETCS BOOOIIE, HA3BIBACTCA: ...

—  Jlonrocpo4HOCTH

— ATOMapHOCTb

— MH3onupoBaHHOCTH

— CormacoBaHHOCTb

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

3. 3agaun XpaHeHUs U yIpaBIeHHs OOJIBIINX JAaHHBIX CBSI3aHbI C TEM, UTO: ...
— pabora ¢ Big Data He mo3BoJisieT ucnosib3zoBate NoSQL
— Big Data paboTaeT ToibKO €O CTPYKTYpHUpPOBaHHOW MH(pOpMaLen
— Big Data paGotaet He MOXeT pabOTaTh CO CTPYKTYpUPOBAaHHON HH(OpMaIuei
— OomnbIIoil 00BEM JaHHBIX HE MO3BOJIAET JIETKO XPAaHWUTh U YIPABIATh UMU C IOMOIIBIO
pensuroHHbIX b/l

4. ITpu orcyrctBun pynkiuu GPS coroBbie TenedoHsI: ...
— HE CMOT'YT OIPEAEIUTh MECTOIIOJIOKEHHE
— JIOCTaTOYHO TOYHO ONPEAEISAIOT MECTOIOJIOKEHHE
—  OHPEIENSAIOT MECTOINOJIOKEHUE ¢ OONBIION MOIPEIIHOCTHIO
— UCHOJB3YIOT CHUTHaNbl 0a30BBIX CTaHIMHA ONEpaTopoB MOOWIBHON CBA3M  JUIA
OIIpEAEIIEHUS MECTOIIOJIOKEHNE
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5. Oco6ennoctu Hadoop: ...
—  TOMYJSAPHBIN GPEHMBOpPK
—  COJEPXKUT IUIATHBII HAOOP YTUIIHUT
— paspaboran Ha Java
— HOpCAHA3HAYCH AJIA pa3pa60TI<1/1 1 BBIIIOJIHCHUSA CHTPAJIN30BAHHBIX IIPOTrpaMmM

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

7. LlenoCTHOCTD U BHYTPEHHSIL HEIPOTUBOPEUYMUBOCTD JAHHBIX, HA3bIBACTCH ...
— ATtoMapHas onepanus
— MacmrabupyemMocTtb
— H3onupoBaHHOCTH
— CornacoBaHHOCTb JIaHHBIX

8. Ilporecc n3ydeHus HAOOPOB JAHHBIX C IEJIBIO MMOJYYCHUS BBIBOJIOB O COJCpIKAIICHCS B HUX
uH(pOpMaIlMK, BCE 4Yallle C IOMOIIBI0 CIECHHATM3UPOBAHHBIX CHCTEM M IIPOrPAMMHOIO
o0ecrieueHns1, Ha3bIBAETC: ...

— Data Science

— Expert system

— Data Analytics

— AHaiu3 DaHHBIX

9. J11st XpaHeHHsI U TIOCTPOEHUS 3aIIPOCOB I'PaOBBIX JAHHBIX UCHOIB3YIOTCS: ...
- SQL

SPARQL

— TpadoBble 6a3bl JaHHBIX

— pesALuOHHBIE 6a3bl TaHHBIX

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

11. ®peliMBOpK i1 pa3paOOTKU M BBITIOJIHEHUS paclpeaeiEHHbIX MporpaMM, paboTaomux Ha
KJIaCTe€pax U3 COTCH U THICAY Y3JIOB ...

— Hadoop

— Reduce

- YARN

— HDFS

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

13. Ocobennoctu rpadoBbIX 0a3 TaHHBIX: ...

3¢ (GEeKTUBHO PadOTAIOT C JAHHBIMH, IMEIOIIUMHE CIOXKHYIO CTPYKTYPY

MIOJIE3HBI B O0JIACTSIX, CBSI3AHHBIX C COIIMATIBHBIMH CETSIMU U JIOTUCTHKON
MPEA0CTaBIAIOT 3P HEKTUBHBIN CIIOCOO XpaHEHUS U 00paOOTKH CBSI3aHHBIX JAHHBIX
0OBIYHO TIPUMEHSIFOTCS TSl paOOTHI C TAHHBIMH, UMEIOIIIUMHE IIPOCTYIO CTPYKTYPY

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

HDFS

YARN, MapReduce
SSD

HBase

15. Penrenne 3ala4i IIPOrHO3UpPOBaHUA CBOJUTCA K PCUHICHUIO I1OA3a4a4: ...

aHaJIU3 TOYHOCTHU IIPOTHO3a
aHaJIM3 FTOMOT€HHOCTH

BbIOOP MO/IENIU IPOTHO3UPOBAHUS
aHaAJIN3 aIEKBATHOCTH IIPOTHO3a

16. Tumel 1aHHBIX 119 OOJIBINNUX JTAHHBIX B: ...

CTPYKTYPHUPOBAHHBIC
HECTPYKTYPHUPOBAHHBIC
KBAaHTOBBIC

Ha €CCTCCTBCHHOM A3BIKC

17. bazoBsrit npunnun Acid, mpu KOTOpOM: Korja B 6a3e JaHHBIX YTO-TO U3MEHSETCS, HUYETO He
MOXET ITPOUCXOAUTH TOYHO C OJHUMH U TEMU K€ JaHHBIMU TOYHO B OJJMH MOMEHT ...

CornacoBaHHOCTh
Jonrocpo4HocTs
N301upoBaHHOCTD
ATOMapHOCTb

18. XVIEW —s710: ...

00e3MMYeHHbIE METUIIMHCKNE JaHHbBIE TTAIlHEHTOB

naTaceThbl 0 (UHAHCAX U [IEHaX Ha TOBaphI

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

Ha0Op BO3IYIIHBIX CHUMKOB 3€MJIM C aHHOTAIMSIMHU

19. BREST API: ...

KO 3aITpOCOB OCTACTCA HA CTOPOHEC KIIMCHTA

KOZJ 3aIlpoCOB U KOA IJIA OOCTYIIAa K JaHHBIM BCCr/la Ha CTOPOHE CCPBLCPa
KOZJ 3aIlpoCOB U KOA JIA OOCTYIIA K JaHHBIM BCCr/la Ha CTOPOHE CCPBLCPa
KOOI U1 JOCTYyIa K JaHHBIM HAa CTOPOHE CCPBCPa

20. K 0CHOBHBIM METO/IaM KJIACTEPU3ALMH OTHOCSTCS: ...

ITonuHOMHaNIbHAS 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 HHGOPMALINH, KaK KIFOUYEBOH MapaMeTp Ui OleHKH 3()()EeKTHBHOCTH BIOKEHUH B
ee 00paboTKy, BKIIFOYAET OTBETHI HAa BOIIPOCHL: ...

— JlatoT nmu cobupaemMble JaHHBIE OTBETHI Ha TOCTABJICHHBIE BOIPOCHI?

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

— OmnpaBabIBalOTCS JH 3aTPAThl HA BHEAPCHNE aHATUTHYECKUX MEXaHU3MOB U CHCTEM?

— CrnocoOHa 11 KOMITAaHHS U3BJIEKATh MOJIb3Y U3 COOMPAEMBIX TaHHBIX?

23. ndpopmanuonHas uepapxus, B KOTOPOU KaXAbIH CIIEAYIOLIUN YPOBEHb XapaKTEpU3YeTCs
OOJBIIMM YPOBHEM 3pesloCTU (IPUTOJHOCTBIO K IMPOJOKEHUIO KM3HHM) U KPAaTHO MEHBIIUM
00BEMOM CBEJICHUH, Ha3bIBAETCH ...

— CRISP-DM

- JSON

— Data Science

- DIKW

24. Ilpu pabote ¢ OOJIBLIIMMU JaHHBIMH HEXBaTKa ONEPaTUBHON MaMITH BBIPAXKAETCS B TOM, 4TO
OC HauyMHaeT BbITPYKaTh OJOKHU MaMSITHU Ha JAUCK HU: ...

— CKOpOCTb 00pabOTKH JJaHHBIX HE MEHSEeTCs

— CKOpOCTb pabOoThI C JAHHBIMU PE3KO PacTeT

— OC pe3Kko BUCHET

— CKOpOCTb pabOoThI ¢ JAHHBIMU PE3KO MaaeT

25. JluHaMM4YHO pa3BHUBAIOILEECs HANpaBlieHHE OOJauHBIX BBIYMCICHHWH, OPUEHTHPOBAHHOE
IPEK/e BCEro Ha Be0-pa3pabOTUMKOB, HA3bIBAETCA ...

— SaaS

— laaS

— ZaaS

— PaaS

26. Pexxumbl paboOThl OHIAWHOBBIX AITOPUTMOB: ...
— MHHH-TIAKETHOE 00yUYeHUe
— TIOJTHOTIAaKeTHOE O0y4YeHHe
— TIOJyNakeTHOe O0yuyeHue
— OHJaliHOBOE 00yueHue

27. Cnenuanu3upoBaHHbIE PaCIIMPEHHUS JUIS 3BIKOB KOMAHIHOW CTPOKHU: ...
— shell
— Pyton
- CMD
- AWSCLI
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28. He oTHOCUTCS K OCHOBHBIM METOAdaM aHaInu3a OOIBIINX JaHHBIX ...

POTHO3UPOBAHUE
JIeMMaTH3aIHsI
KJIacCU(UKALIUS
KJIacTepHU3alus

29. Ilpumepsl KCTIOJIB30BAHUS IMOUCKA ACCOLUALUH: ...

aHaJI3 TOCEIIEeHUI BeO-CTpaHuUI
pEerpecCUBHBIA aHAIN3

aHanu3 /IHK >xuBbIX opraHuzmosB
AQHAJIN3 PBIHOYHON KOP3UHBI

30. OcoOEHHOCTH HCIIOTB30BAHMSI TPOTPAMMHBIX OMOIHOTEK ...

POTPaMMHOE MaHUITYJIMPOBAaHUE PecypcaMy 00J1aKa BBIIOTHACTCS IPUHIUITATIOM

SDK nomkHa conxep:kaTh KIIOYM Y4YETHOW 3amMcd, KoTopas OyAeT MMeThb TOCTyH K
obmaky

SDK mpeacrasisieT co60it HabOp KIaCCOB M METOJIOB AJIA pabOTHI C pecypcamu o0Jaka
HEBO3MOXXHOCTB CO3/IaHUsI IPOTpaMM, KOTOPBIE caMu ce0e CO3Aat0T 00IauHbIe pecype

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

Snpexc.Jluck
Dropbox
MySQL
OneDrive

32. bubnuoteka, ucnonaplyemasi mpu padore ¢ OONbIIUM JaHHBIMU JJISl TOBBIIIEHUS CKOPOCTH
BBITIOJIHEHHST KOJa, KOMITHJIUPYIOIIAash KOJ HemocpeAcTBeHHO mepen BbimosHenuem (JIT-
KOMITHJISIINS ), Ha3bIBACTCA ...

Numba
Numexpr
NumPy
Hadoopy

33. YuursiBas “Pa3HOpPOJIHOCTH” JAHHBIX CAMBIM BaXKHBIM CUUTAETCH: ...

00BEAMHUTD JJAaHHBIE B CTPYKTYPY, NOJAIOIIYIOCS aHATU3Y

JO0OUTHCS 0JTHOOOPA3Hsl TaHHBIX, IEPEBOIOM HX B OYKBEHHbIE 3HAKU UIIH LU(PHI
JOOUTHCS B3aMMOCBS3aHHON CTPYKTYPBI JaHHBIX

00BEAMHUTDH Pa3HOPOIHBIE JaHHBIE B OOLIYIO CTPYKTYPY

34. TIporpammel, ucnionb3yromue MapReduce: ...

HCIIOJIHAIOTCA Ha paClpCACICHHBIX y3JiaX KIacTepa
HCIIOJIHATOTCA Ha HECHTPAJIbHOM Y3JIC ITOCJICAOBATCIIEHO
ABTOMATHYCCKU HCHTPAIIN3YIOTCA

ABTOMATHYCCKHU pacliapaJiICIINBAOTCA

35. bubnmoreka, ucnonbp3dyemass mpu padboTe ¢ OOJNBIIUM JaHHBIMH, MOMOTAOIIAs PEIIUTh
npoOJieMbl HEXBAaTKW IMaMATH, KOTOPbIE MOTYT BO3HHKHYTh TpU HCHOIB30BaHUH NumPy,
MO3BOJIAIONIAs COXPaHATh MAacCHBBI M paboTaTh C HUMH B ONTHMAIbHOM CXaToil ¢opme,
Ha3bIBaeTCH ...

Blaze
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— Numba
— Bcolz
— Numexpr

36. OHnaitHOBBIC AJITOPUTMBIL: ...
— aNTrOpUTMBI, HE PabOTaIOIINE C BHEIIHEH TaMSATHIO
B KOTOPBIX JaHHBIE 00pa3yroTcs Kak (QYHKIHMS OT BpEMEHU
—  SIBJIAIOTCS OOIIEH TEXHUKOM, KOT1a HEBO3MOXKHA TPEHUPOBKA 0 BceMy HabOopy JTaHHBIX
— TNPOTUBOIIOJIOKHBI TAKETHON TEXHHUKE 00yUCHHSI

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

— €O31acT Ha6opr,1 JaHHBIX, KOTOPbIC MOKHO HUCIIOJIb30BAaTh IJIs aHAJIU3a

— 3HAaKOMMTCA C JaHHBIMHU

— OCYIICCTBJISICT MHTCIPALIMIO HCTOYHUKOB U3 HECCKOJIBKUX 0a3 JaHHBIX

— IIBITACTCA C(i)OpMyanOBaTb LCJIH IMPOCKTAa C TOUYKH 3PpCHUA busHeca

38. Teopema CAP. Eciiu B]] pacnipezenena mo pa3sHbIM cepBepaM, TO OHA MOXKET 00eCIICUHTh HE
Oosee IByX U3 TPEX CIEIYIONUX CBOWCTB (HalauTe BCe 3 CBOMCTBA): ...

— H30JHMPOBAHHOCTH

—  COTJIaCOBAaHHOCTH

— JIOCTYITHOCTh

—  JIOJITOCPOYHOCTh

—  YCTOHYMBOCTB K Pa3J/ICIICHUIO

39. ®ynkuus MapReduce, BRIIOTHSIOMAS COPTUPOBKY U (DMIIBTPALIMIO JAHHBIX, OPTaHU3Ys UX B
BUJIE I'PYIIIBL, TEHEPUPYIOLIast pe3yIbTaT Ha OCHOBE Maphl KII0U-3HAaYE€HUE, HA3bIBAETCH ...
— Oozie
Reduce
— HBase
- Map

40. OOmnacth, KOTOpasi OTHOCHUTCS K KOJUICKTHBHBIM TpOIECCaM, TEOPUSIM, KOHIEMIIUIM,
WHCTPYMEHTAaM W TEXHOJOTUSAM, KOTOpPbIE IO3BOJISIIOT MPOCMATpPUBaTh, AHAIM3UPOBATH U
W3BJICKATh IIEHHBIE 3HAaHUS U UHPOPMAIIUIO U3 HEOOpaOOTaHHBIX JAHHBIX, HA3BIBACTCS: ...

— Expert system

— Data Analytics

— Data Science

— Hayxka o ganHbIX

41. ApxutekTtypa Spark cOCTOUT U3 CIEIYIOMINX OCHOBHBIX KOMIIOHEHTOB: ...
— Spark RDD

Spark Duo

Spark Core

Spark SQL

42. K OCHOBHBIM METO/IaM PELIEHUS 3a/1a4l PErPECCUU OTHOCSTCS: ...
— Pumx
—  JluckpuMHHaAIIMOHHAS
— JIuneiinasg
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— TlommHOoMuUannLHasg

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

— HECTPYKTYPUPOBAHHBIX JAHHBIX

— TeKcTa, n300paxkeHuit, pororpaduii wim BUACO

—  PCIALNUOHHBIX Ta6JII/II_[

— CTPYKTYpPUPOBAHHBIX JaHHBIX

44. Jly4muMu, CYMTAIOTCS MOACIIH: ...
— KOTOpBIC TUIABHO BIMCBHIBAIOTCS B CYIIECTBYIONIYIO IPAKTUKY
— OpHCHTHPOBAHHBIC HA WIMPOKHW KPYr TOJB30BaTENICH, CTOJKHYBIIUXCS pPa3HBIMU
npoOjaemMamMu
— OpHCHTHPOBAHHbIC HA KOHKPETHBIX IIOJb30BATENICH, CTOJIKHYBIIUXCS C 4YETKO
0003Ha4YCHHON MTPOOIEMO
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