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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynuza 51.0.04 CoBpeMeHHbIe 6a3bl JaHHBIX OTHOCUTCS K 00sI3aTe/TbHOM uacTu 00pa3oBaTe/IbHOM

IIPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

04151 peweHus 3a0ay 8
obaacmu
npogpeccuoHanbHoli
OdesimeabHOCMU C
yuemom mpeboeaHuti
uHgopmayuoHHoli
6e3onacHocmu

npoekmamu UH(pOPMAYUOHHbIX
cucmem

OIIK-4.3: Umeem
npakmuyeckutl onbim aHanu3sa
u uHmMepnpemayuu

UHGOPMAYUOHHBIX cuCmeMm

modern databases

OIIK-4.2:

Ymemb npumeHssimb Memoobl U
cpedcmea noayyeHus U XpaHeHust
UHGopMayuu ¢ UCnoNb308aHUEM

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
YK-3: CnocobeH YK-3.1: 3Haem OCHOBHble YK-3.1: 3aodaHus
OpeaHu306bleamb u NpuUHYUNbl ynpasneHust 3Hamb Memoobl KpUMUUECKO20 3quém:
pyKosodumb KoMaHdoil npoexma aHanu3a npobAeMHbIX 3adanus
abomoti KoMaHObl .
p > YK-3.2: Ymeem cumyayuti / Know the methods of
eblpabamnblieas o .
eblpabambieamb KomaHoHyto  |critical analysis of problem
KOMAHOHYO L
cmpamezuto 15 cmpamezuro npu 8bINOAHEHUU | situations
docmudiceHust npoekma
nocmasnenHoii yenu | YK-3.3: Bradeem memodamu VK-3.2:
momueayuu KOMaHobl Ha
_ | Ymemb ebipabambieams
docmudiceHue NocmagneHHoll . .
cmpamezuto Oeticmeuti npu
yenu
B03HUKHOBEHUU KPUMUUECKUX
cumyayuli / Be able to develop a
strategy for action when critical
situations arise
YK-3.3:
Baademb ocHogamu cucmemHoz20
nooxood K aHanusy npooneMHbix
cumyayuti / Master the basics of
a systematic approach to
analyzing problem situations
OIIK-4: CnocobeH OIIK-4.1: 3Haem npuHyunbl OIIK-4.1: 3aodaHus
ONnMUMAanbHbIM cbopa u ananuza 3Hamb Memoobl U cpedcmea 3quém:
0bpazom uHgpopmayuu, co3danus XPAHEeHUs U MpaHCAAYuU 3adanus
KOMOUHUpO8amb
UHGOPMAYUOHHBIX CUCMeM HA  |UH(pOpMayuu 8 COBPeMeHHbIX
cyujecmsyroujue
CMaousix HCU3HeHHo20 Yukaa |b6azax oamHbix / Know the
UH(pOpMAayuoHHO- )
KOMMYHUKAUUOHHBIe OIIK-4.2: Ymeem methods and means of storing
mexHo02uU ocywjecmensimb ynpasneHue and transmitting information in




cospemeHHbIx 6a3 0aHHbIX / Be
able to apply methods and
means of obtaining and storing
information using modern
databases

OIIK-4.3:

Hmemb HasblKu npumeHeHus
Memo0os u cpedcme noAyueHus,
XpaHeHusi, nepepabomku u
mpaHcasyuu UHpopmayuu 8
cospemeHHbIx 6a3ax 0aHHbIX /
Have skills in applying methods
and means of obtaining, storing,
processing and transmitting
information in modern databases

OIIK-5: CnocobeH
uHCcmaniuposams u
conpoeoxcdamb
npozpammHoe
obecneueHue
UH(POPMAYUOHHbIX
cucmem,
ocyujecmensimb
s¢ppexmusHoe
ynpaeneHue
paspabomkoti
npoepamMMHbIX
cpedcme U npoeKkmos

OIIK-5.1: 3naem memoouky
YCMAHOBKU U
AOMUHUCMPUPOBAHUSL
uH(opMayuoHHbIX cucmem u
6a3 0aHHbIX. 3HAKOM C
nepeuem I1O, exodswum 8
EOduHblll peecmp poccuticKux
npoepamm

OIIK-5.2: ¥Ymeem
peanu30ebieamb MexHuueckoe
conpoeodicoeHue
UH(pOpMAYUOHHBIX cucmem u
6a3 OaHHbIX

OIIK-5.3: Umeem
npakmuyecKue HagblKu
YCMAHOBKU U UHCMAAIsiyuu
Npo2paMMHbIX KOMNIEKCO8

OIIK-5.1:

3Hamb MemoouKky yCmaHoeKu u
AOMUHUCMPUPOBAHUSL
UHGOpPMAYUOHHbIX cucmem u 6a3
daHHbIx / Know the methodology
for installing and administering
information systems and

databases

OIIK-5.2:

Ymemb peanu3osbieamsb
mexHUUYecKoe conpoeoxcoeHue
UHGOpMayUOHHbIX cucmem u 6a3
daHHbIX / Be able to implement
technical support for
information systems and

databases

OIIK-5.3:

Hmemb npakmuueckue HagbIKu
YCMAHOBKU U UHCManasyuu
npo2paMMHbIX KOMNAEKCO8
/Have practical skills in
installing and setting up

software systems

3adaHus

3auém:
3adaHus

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUIIIUHBI

OoyHas
O011as TPy/J0eMKOCTBD, 3.€e. 7
Yacos o yue0HOMY IJIaHY 252




B TOM UMCJIe

ay/iUTOPHBIE 3aHATHA (KOHTAKTHasi paboTa):

- 3aHATHSA JIEKLJUOHHOI'0 THUIIA 32

- 3aHATUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / 1abopaTopHbIe PadoThbi) 32

- KCP 1

caMocTosATe/IbHasA padoTa 187

IIpomexyTouHas arrecTanus 0
3auér

3.2. CozepxaHWe JUCIUTIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

axkademuuecKux udacos U 8uobl yuebHbIX 3aHamutl)

HanMeHoBaHUe pa3/ienoB U TeM AUCLUILIMHBL Bcero B TOM 4HCIe
(acen) KonTakTHas pabora (paboTa Bo
p p
B3aUMOZelCTBUU C TIperojaBaresiem),
Yachbl U3 HUX
3aHATHS CamocTrosiTe/ibHast
CeMHHApCKOro pabora
3aHsTHS THTIA obyuarorjerocs,
JIEKLIMOHHOT O | (paKTHyeckue | Bcero achl
THIIa 3aHsATHsA/Mabopa
TOpHBIE
paboThI), Uackl
0 0 0 0 0
¢ ¢ o) o) ¢
0 0 0 0 0
Tema 1. Knaccruueckue pessiiioHHble 6a3bl JaHHBIX. OCHOBHBIE KOHLIETILIUM.
PensirionHas mogenb. Tpansakiyu. f3eik SQL / Classic relational databases. 31 4 4 8 23
Fundamentals. Relational model. Transactions. SQL
Tema 2. TIporiezypHble paclpeHys peJsILOHHBIX 6a3 JAHHBIX Ha IIpUMepe
PostgreSQL. Xpanumsle nporjeaypsl. Tpurreps! / Procedural extensions of 30 4 4 8 2
relational DBMS using PostgreSQL as an example. Stored procedures.
Triggers
Tema 3. O6beKTHO-pesILMOHHbIe 6a3bl JaHHBIX Ha puUMepe PostgreSQL.
TMosp30BaTe/IbCKYE TUTIEI JaHHBIX. HaceoBaHue. BeTpoeHHas mofiepkka
C/IOXKHBIX THIOB JjaHHbIX (GIS/Geometry, XML, JSON u sgpyrue) / Object- 30 4 4 8 2
relational databases using PostgreSQL as an example. User-defined data types.
Inheritance. Embedded support for complex data types (GIS/Geometry, XML,
JSON and others)
Tema 4. TTopJeprkka >KU3HEHHOT0 LIMK/1a 6a3bl JaHHBIX TIPUT0XKEHHUSI.
VHCTpyMeHTapuii aBTOMAaTH3aLi MUTPALMK CXeMbl 6a3bl JaHHBIX Ha MPUMepe 16 ) 9 4 1
FlywayDB u Liquibase / Application database lifecycle support. Database
migration tools using FlywayDB and Liquibase as an example
Tema 5. Pabora ¢ pensitiioHHBIMY 6a3aMH JJaHHBIX C UCIIO/Ib30BAHUEM CPE/ICTB
ORM Ha npumepe Java Persistence API / Working with relational database 16 2 2 4 12
using ORM using Java Persistence API as an example
Tema 6. Knaccrueckne OLAP cucteme! Ha npumepe MS SQL Server Analysis
Services. XpaHumile AaHHbIX ¥ THNepKyObl. S3bIK 3anpocoB MDX / Classical 16 ” ) 4 1
OLAP systems using MS SQL Server Analysis Services as an example. Data
warehouses and hypercubes. MDX query language
Tema 7. CoBpemenHble OLAP pernienusi Ha mpumepe Yandex Clickhouse. 16 2 2 4 12
BHyTpeHHee yCTpPOICTBO, MO/ie/Ib IaHHbIX, MPaBuia paboThbl C JaHHBIMH. S3bIK




3aripocoB. [Tpumeps! ucnonb3oBanus / Modern OLAP systems using Yandex
Clickhouse as an example. Internal structure, data model, data operation rules.
Query language. Usage examples

Tema 8. PelrteHust /151 XxpaHeHUsI Pa3/IMUHBIX HAOOPOB JAaHHBIX B (hopmare
K/II0Y-3HayeHue Ha ipuMepe Redis. OcHoBHbIe KoHLenuy. [TpriMepbl 16 5 5 4 1
rcnonb30BaHus B ipoekTax / Key-value data storage solutions using Redis as

an example. Fundamentals. Usage examples

Tema 9. KosoHouHbIe 6a3b! JaHHBIX Ha puMepe Apache Cassandra. Mogens
JIAHHBIX, pacripe/ieJieHue JaHHbIX, SI3bIK 3alIPOCOB, IIPUMepbI UCII0/Ib30BaHUS /
Column databases using Apache Cassandra as an example. Data model, data
distribution, query language, usage examples

16 2 2 4 12

Tema 10. Mogens pacnipesiesnieHHBIX BbruricieHnid Map-Reduce. Apache
Hadoop. Apache HBase — NoSQL 6a3a gaHHbIX Ha ocHoBe Hadoop-knacTepa.
Apache Phoenix — SQL 6a3a fganHbIx Ha ocHoBe Hadoop-kiactepa / Map-
Reduce distributed computing model. Apache Hadoop. Apache HBase —
NoSQL database on the top of the Hadoop cluster. Apache Phoenix — SQL
database on the top of the Hadoop cluster

16 2 2 4 12

Tema 11. JIoKyMeHTO-OpHeHTHPOBaHHBIE 0a3bl JaHHBIX HA TIPUMepe
MongoDB. MozienvpoBaHue JaHHbIX. SI3bIK 3apocoB. Arrperanyy B
MondoDB. ITpumeps! ucrions3oBanust / Document-oriented databases using 16 2 2 4 12
MongoDB as an example. Modeling. Query langiage. Aggregation pipeline in
MongiDB. Usage examples

Tema 12. I'pac-opreHTrpoBaHHbIe 6a3bl JaHHBIX Ha npuMepe Neodj.
MozenupoBaHue IpeMeTHOH obsacTu. SI3bIK 3arpocoB. ITprmeps!

16 2 2 4 12
ncrnosnb3oBaHus / Graph-oriented databases using Neo4j as an example. Data
modeling. Query language. Usage examples
Tema 13. O630p HEKOTOPBIX PYTHX CHCTeM a3 JaHHBIX UCIIO/Ib3YEMBIX B
CoBpeMeHHBIX IpoekTax. KpaTkue xapakTepucTuku / Review of some other 16 2 2 4 12
modern database systems commonly used in real live. Characteristics
ATTectarus 0
KCP 1 1
HUroro 252 32 32 65 187

Contents of sections and topics of the discipline

Tema 1. Knaccuueckue pesijHoHHbBIe 6a3bl AaHHBIX. OCHOBHBIE KOHILIETIMHY. Pe/IsiiiiOHHas MO/Ie/b.
Tpaunzakumu. A3bik SQL /
Classic relational databases. Fundamentals. Relational model. Transactions. SQL

Tewma 2. TIpoljeiypHble paciMpeHus PeIMOHHBIX 0a3 JaHHBIX Ha puMepe PostgreSQL. XpaHuMble
rpoueypsl. Tpurrepsi /
Procedural extensions of relational DBMS using PostgreSQL as an example. Stored procedures. Triggers

Tema 3. OObeKTHO-PeJISIIIUOHHBIE 0a3bl AaHHBIX Ha rpuMepe PostgreSQL. ITop30BaTeIbCKUE TUTTBI JAHHBIX.
HacnenoBanue. BcTpoeHHast ofjiep>kka C/I0XKHBIX THTIOB fJaHHBIX (GIS/Geometry, XML, JSON u apyrue) /
Object-relational databases using PostgreSQL as an example. User-defined data types. Inheritance. Embedded
support for complex data types (GIS/Geometry, XML, JSON and others)

Tema 4. IToaaepskKa KM3HEHHOT'O LIMK/1a 6a3bl JaHHBIX IPUIIOKeHHs. VIHCTpyMeHTapuii aBToMaTH3aliu
MUTPALMK CXeMbI 0a3bl JaHHbIX Ha ipuMepe FlywayDB u Liquibase /

Application database lifecycle support. Database migration tools using FlywayDB and Liquibase as an example

Tema 5. Paborta ¢ pe/siiioHHBIMU 6a3aMu JaHHBIX C UCIOb30BaHueM cpeictTB ORM Ha npumepe Java



Persistence API/
Working with relational database using ORM using Java Persistence API as an example

Tema 6. Knaccuueckre OLAP cuctemsl Ha ipumepe MS SQL Server Analysis Services. XpaHunuiiie JaHHbIX U
rumnepkyObl. 13b1K 3arpocoB MDX /

Classical OLAP systems using MS SQL Server Analysis Services as an example. Data warehouses and
hypercubes. MDX query language

Tewma 7. CoBpemennbie OLAP perienus Ha npumepe Yandex Clickhouse. BHyTpeHHee ycTpoiicTBO, MOJesb
JIAHHBIX, TTpaBU/Ia pPaboThI C IAHHBIMU. SI3bIK 3arpoCcoB. TTpUMephl UCITO/THL30BAHUS /

Modern OLAP systems using Yandex Clickhouse as an example. Internal structure, data model, data operation
rules. Query language. Usage examples

Tema 8. Peltienus A/1s1 XxpaHeHHUs pa3/IMuHbIX HAOOPOB IaHHBIX B hopMaTe KIIt0U-3HaueHHe Ha ipuMepe Redis.
OcHoBHbIe KOHLeNMUMU. [IpuMepsl UCIOMB30BaHUs B TIPOEKTax /
Key-value data storage solutions using Redis as an example. Fundamentals. Usage examples

Tema 9. KonoHouHble 6a3bl JaHHBIX Ha ipuMepe Apache Cassandra. Moienib JaHHBIX, pacripe/iesieHe aHHbIX,
SI3BIK 3aTIPOCOB, TIPUMEPhI UCIT0/Th30BAHUS /

Column databases using Apache Cassandra as an example. Data model, data distribution, query language, usage
examples

Tema 10. Mogesns pacripeienieHHbIX BerurcieHud Map-Reduce. Apache Hadoop. Apache HBase — NoSQL 6a3a
JaHHbIX Ha ocHOBe Hadoop-kmactepa. Apache Phoenix — SQL 6a3a fanHbIx Ha ocHoBe Hadoop-kiacTepa /
Map-Reduce distributed computing model. Apache Hadoop. Apache HBase — NoSQL database on the top of the
Hadoop cluster. Apache Phoenix — SQL database on the top of the Hadoop cluster

Tema 11. JloKkyMeHTO-OpHEeHTHPOBaHHbIe 0a3bl JaHHBIX Ha ipuMepe MongoDB. MozenvipoBaHue 1aHHBIX.
S3wIk 3ampocoB. Arrperariui B MondoDB. TIpumeps! ucrosib30BaHus /

Document-oriented databases using MongoDB as an example. Modeling. Query langiage. Aggregation pipeline
in MongiDB. Usage examples

Tema 12. I'pap-opueHTHpOBaHHbBIE Oa3bl AaHHBIX Ha puMepe Neodj. Mo/ieMpoBaHye npeMeTHONU 00/1acTy.
A3bIK 3anpocos. [Ipumepsl UCI0/1b30BaHUA /
Graph-oriented databases using Neo4j as an example. Data modeling. Query language. Usage examples

Tema 13. O630p HEKOTOPBIX PYTUX CUCTeM 0a3 AaHHBIX UCTI0/Ib3YEMbIX B COBDEMEHHBIX TIpoeKTax. KpaTkue
XapaKTepUCTUKY /
Review of some other modern database systems commonly used in real live. Characteristics

4. YueOHO-MeToANUYeCKOe 00ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00ydYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUSAM [IJIs1 TEKYILEro KOHTPOJI U TPOMEXXYTOUHOM aTTeCTaldd MO UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

PostgreSQL - www.postgresql.org

Flyway- flywaydb.org
Liquibase - docs.liquibase.com



Clickhouse - clickhouse.tech

Apache Cassandra - cassandra.apache.org
Apache Hadoop - www.hadoop.org
Apache HBase - hbase.apache.org
MongoDB - www.mongodb.com

Redis - redis.io

Neo4j - neo4j.com

5. Assessment tools for ongoing monitoring of learning progress and interim certification in the
discipline (module)

5.1 Model assignments required for assessment of learning outcomes during the ongoing
monitoring of learning progress with the criteria for their assessment:

5.1.1 Model assignments (assessment tool - Assignments) to assess the development of the
competency YK-3:

[pensioxkuTe cxeMy pessLIMOHHON 6a3bl JAHHBIX, MO/I@IMPYIOLIYIO CIeAYIOIIUe CYLHOCTH U
ces3u mexxay aumu: CTYIEHT, ITPEIIOJJABATEJIb, KYPC, OUEHKHA

Propose relational database schema to model following entities and relationships between them:
STUDENT, TEACHER, COURCE, GRADE

5.1.2 Model assignments (assessment tool - Assignments) to assess the development of the
competency OIIK-4:

Hamwmiure 3anpoc a1 MongoDB Bo3Bpatjaronuii caMmble 4acTO NpOCMaTpUBaeMble
T0J1b30BaTe/IsIMU (PU/IbMBI B OHJIAH-KUHOTeaTpe, OTCOPTUPOBaHHbIE TI0 CTPaHe TPOKUBAHUS
T10/1b30BaTeIsl.

[Tpumep AoOKyMeHTa B UCXOJHOM Kosutekiuu: {“user”: {“login” : “bob”, “name” : “Robert”,
“avatar” : “http://myavatar.io/avatar/bob1212”, “country”: “UK”}, movie: {“title”: “The
Matrix”, “year” : “1999”}, “view” : “2020-10-10 13:46:55” }

Write a query for MongoDB returning most often watched movies by user of the online movie-
theater, ordered by user country.

Document sample: {“user”: {“login” : “bob”, “name” : “Robert”, “avatar” :
“http://myavatar.io/avatar/bob1212”, “country”: “UK”}, movie: {“title”: “The Matrix”, “year” :
“1999”}, “view” : “2020-10-10 13:46:55” }

5.1.3 Model assignments (assessment tool - Assignments) to assess the development of the
competency OIIK-5:

Pa3paboTaTh KOHIENTYa/lbHYI0 MO/Ie/Tb PEIIIMOHHOMN 0a3bl JaHHBIX /17151 pUIoKeHus “ITpokaT
aBTomMoOueii”. IIpuBeuTe MPUMEPHI TUTIOBBIX 3aIIPOCOB.

Create a conceptual model for relational database for “Car rental” application.
Give some typical query examples

Assessment criteria (assessment tool — Assignments)



Grade

Assessment criteria

pass

BepHo pelieHo He MeHee 60% TecToBbIX 3aaHuil / At least 60% of test tasks were solved correctly

fail

questions were solved incorrectly or not solved

PerieHo HerpaBUIBHO WK He pelieHo Oosee 40% TecToBBIX 3afanuii / More than 40% of test

5.2. Description of scales for assessing learning outcomes in the discipline during interim

certification
IIIkana OIl€HMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMIIEeTeHIIUHN
YpoBen
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO 04YeHb
IJI0X0 X0pPOIIo OT/IMYHO TIPEBOCX0/{HO
POBaHH HUTe/ILHO PHTe/ILHO XOpOI11I0
oCTH
KoMIer
eHIUI
(uHpUK
aropa
AOCTHXK He 3aUTeHO 3a4TeHO
eHus
KoMIer
eHIHii)
YpoBeHb
OTtcyTcTBUE YpoBeHb PoBe
o o 3HaHUI B
3HaHWUU MuHuManeH | 3HaHUU B oGBeMe YpoBeHb
TeOPeTHUUeCKOro o} obneme, i 3HaHWM B
YpoBeHb COOTBETCTBY YpoBeHb
Marepua’a. o JIOMYCTUMBI | COOTBETCTBY obneme, o
3HaHUM HIDKe o I0I1leM 3HaHUi B
HeBo3MO0>XHOCTB i ypOBeHb Io11eM COOTBETCTB
MHHUMa/bHBIX o rporpaMme obneme,
3HaHUA | OLIEHWUTb MOJHOTY o 3HaHUM. rporpaMme yiolieM
N TpeboBaHMH. TOATOTOBKH TIpeBbILIAOIIe
3HaHUI [JonylieHo MOATOTOBKU rporpamMmMe
Vmenu mecto . DomyirieHo M IIpOrpaMMy
BC/Ie/ICTBUE MHOTO . Jomny1ieHo TIOATOTOBK
rpy0ble omMOKH HeCKOJIbKO MOATOTOBKH.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuaroierocs ot OIIM60K HerpyobIx HHEX HeT.
OTBeTa OIIM60K
OLIMO0K
IIponemoHc
TPHPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
IIpojgemMoHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHBIE
TPUpPOBaHbI | BCe
BCE YMEHUSI. IMpogemoHCTp
OCHOBHBI® OCHOBHBI®
OrcyTcTBHE OCHOBHbIe PeteHb! MpOBaHbI BCe
ITpu perennu YMeHUSI. YMeHUSI.
MHHUMa/bHbIX yYMeHUsI. BCE OCHOBHbIe
N CTaH/JapTHBIX PereHs! PerieHs! Bce
YMeHHI. PeliieHsl Bce | OCHOBHbIE yMeHUsI.
3aa4 He THITOBBIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHbIE 3a/lauu C Periens! Bce
TIPOJ,EMOHCTPUP | 3afaud C 3a7auu C
OL|eHUTh Ha/lnume 3ajiaunl. OTZIeNbHBIM | OCHOBHBIE
Ymenus o OBaHbI HerpyObIMU | HerpyObIMU
YMeHHUH BeimonHeHs! | U 3a71aunl.
OCHOBHbIE ommbKamMu. | OLIMOKamu.
BC/Ie/ICTBUE BCe 33/laHHsl | HecyllecTB | BrimosHeHbI
ymeHus1. Umenu | BeinosnHeHsl | BbimonHeHsl
OTKasa B TI0JTHOM €HHBIMU BCe 3a/laHus, B
MecTo rpy0Obie BCE BCe 3a/laHust
obyuatoiierocs ot obbeMe, HO | HejOUeTaM | IIOJHOM
ommoKH 3afaHus, HO | B IIOJTHOM
oTBeTa HEKOTOpbIe u, oObeme Ge3
He B o6beme, HO
d BBITOJTHEH HeJ|0YeToB
TIOJTHOM HEeKOTopble
HeJjoueTaMH | bI BCe
obbeme o
3a/laHyis B
HeJj0ueTaMu
TI0JTHOM
obbeme
HaBbiku | OtcyTrcTBUHe [1pu peleHuu Nwmeetcsa IIpogemonc | IIpogemonc | Ilposemonc | IlposemoHCTp
6a30BbIX CTaH/JapTHBIX MHHUManbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaH
HaBBIKOB. 3azay He bl Habop 6a3oBbie 6a3oBbie HaBBIKU TBOPYECKUI
HeB03MO>KHOCTB TIPOJIEMOHCTPUD | HaBBIKOB HaBBIKU IIPU | HABBIKW IIPY | TIPH TIOAXOZA K
OL|eHUTb Ha/lMuhe | OBaHbI Oa3oBble | A7 perIeHnn perIeHnn pelLeHnn peLIeHNI0
HaBLIKOB HaBbIKU. VIMenu | peleHwust CTaHJAPTHBI | CTAHJAPTHHI | HeCTaHJApT | HeCTaH[apTHBI
BCJ/Ie/ICTBHE MecTo rpy0Oble CTaHJApTHBI | X 3a7jau C X 337iau 6e3 | HBIX 337jau | X 3a7au
OTKa3sa OLIMOKH X 3aj1au C HEKOTOpPbIM | oumboK U 6e3




HEKOTOPbIM
obyuaroiierocs ot u ormuboK u
u He/J0YeTOB

oTBeTa HeZloueTaMu HeJJ0ueToB
HefloueTaMu

Scale of assessment for interim certification

Grade Assessment criteria

All the competencies (parts of competencies) to be developed within the discipline have

outstanding been developed at a level no lower than "outstanding", the knowledge and skills for the
relevant competencies have been demonstrated at a level higher than the one set out in the
programime.

excellent All the competencies (parts of competencies) to be developed within the discipline have

been developed at a level no lower than "excellent",

pass very good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "very good",

good All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "good",

satisfactory All the competencies (parts of competencies) to be developed within the discipline have
been developed at a level no lower than "satisfactory", with at least one competency
developed at the "satisfactory" level.

unsatisfactory At least one competency has been developed at the "unsatisfactory" level.

fail

poor At least one competency has been developed at the "poor” level.

5.3 Model control assignments or other materials required to assess learning outcomes during
the interim certification with the criteria for their assessment:

5.3.1 Model assignments (assessment tool - Assignments) to assess the development of the
competency YK-3

Harmivre xpanumyto npoueaypy A1 PostgreSQL BIUKMCIIAIOLLYIO CpefHee Bpems,
TIPOBeJieHHOE I10J/Ib30BaTesieM Ha CauTe, ITO3BOJISIOLLYI0 TPYIITUPOBATh pe3ysbTar 10:
T10J1b30BaTe/0, CAUTy, JHIO HeJle/In.

WcxopHas Tabnmiia JaHHBIX UMeeT CIeAyIOLIyI0 CTPYKTYPY:
[USER, SITE, START_TIMESTAMP, END_TIMESTAMP]

Write PostgreSQL stored procedure calculating average time what user spend at website,
allowing to group result by user, website or day of week.

Table with data has the following schema: [USER, SITE, START_TIMESTAMP,
END_TIMESTAMP]

5.3.2 Model assignments (assessment tool - Assignments) to assess the development of the
competency OITK-4



CripoeKTHpyWTe aHaIUTHYeCKyto 6a3y JaHHbIX (CTPYKTypa XpaHW/IMILA JaHHbIX, CTpyKTypa OLAP-
Ky0a) /151 TpuioykeHUs cbopa CTaTUCTUKU TocelljeHre BeO-caiiTa 1osib30BaTesisiMy.
IIpuBeuTe NpUMepsb! TUIIOBBIX 3aIIPOCOB.

Create analytic database (data warehouse schema, OLAP cube structure) for application collecting
statistics of users for web site. Give some typical query examples

5.3.3 Model assignments (assessment tool - Assignments) to assess the development of the
competency OITK-5

Pa3paboratite Mogenb 6a3bl gJanHbIX 4151 CYB/I Clickhouse ajist ipuioykeHust cOopa CTaTUCTHKH
rocelrieHus1 Be6-caiita nmob3oBatesisiMu. [IpyUBeIuTe IPUMEpPhI TUTTOBBIX 3aIIPOCOB.

Create database model for Clickhouse DBMS for application collecting statistics of users for web site.
Give some typical query examples

Assessment criteria (assessment tool — Assignments)

Grade Assessment criteria

pass  Bepno pemieHo He MmeHee 60% TecToBBIX 3a/aHuii / At least 60% of test tasks were solved correctly

PeliieHo HerpaBU/ILHO WM He peliieHo Oosiee 40% TecTOBBIX 3a4aHuii / More than 40% of test

fail . .
questions were solved incorrectly or not solved

6. YueGHO-MeTOfMUEeCKOE M HH(OPMaLOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/1s1)

OcHOBHas1 MTeparypa:

1. Pycco M. ITogpo6Hoe pykoBozcTBo o DAX: 6usHec-aHanuTHKa ¢ Microsoft Power BI, SQL Server
Analysis Services u Excel : yue6HOoe mocobue / Pycco M.; ®eppapu A. - Mocksa : [IMK-nipecc, 2021. -
776 c. - ISBN 978-5-97060-859-3., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=773132&idb=0.

[ononmHuTebHAs TUTEpaTypa:

1. Ucnonb3oBanue MS SQL Server Analysis Services 2008 z/1s1 mocTpoeHust XpaHWIHLL AAHHBIX /
[Tony6osipoB B.B. - Mockea : UHTYUT, 2016., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=662954&idb=0.

[TporpammHoe obecrieueHrie U VIHTepHeT-peCcypChl (B COOTBETCTBUU C CO/IePXKaHUEM JIMCIUTIIAHBI):

PostgreSQL - www.postgresql.org
Flyway- flywaydb.org

Liquibase - docs.liquibase.com
Clickhouse - clickhouse.tech

Apache Cassandra - cassandra.apache.org
Apache Hadoop - www.hadoop.org



Apache HBase - hbase.apache.org
MongoDB - www.mongodb.com
Redis - redis.io

Neo4j - neo4j.com

7. MaTepHa/IbHO-TeXHHYeCKoe ofecrieyeHUe JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i7isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHON
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbIOTepaMH.

[TomerrieHusi 711 CAaMOCTOSITeNTbHOM pabOThl 00YYarOIUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetd "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MHGOPMaLIMOHHO-00pa30BaTebHYI0 Cpely.

[lporpamMa coctaBneHa B cooTBeTcTBUM C TpeboBanusmMu OC HHI'Y 1o HarpaB/ieHHIO
nogrotoBky/crierianbHOCTH 02.04.02 - Fundamental Informatics and Information Technology.

Astopsl: [lanomHukos JImutpuii EBrenseBuy, KaHauAaT (U3UKO-MaTeMaTUUeCKUX HayK.
3aBepyromuii Kadenpoii: 3o0Teix Hukosa FOpbeBuy, JOKTOp (PU3MKO-MaTeMaTUueCKUX Hayk.

ITporpamma o/j06peHa Ha 3acelaHUU MeTo[uuecKou komuccuu ot 02.12.2024, npotokon Ne 5.
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