IIpunoxenue 4

MINISTRY OF SCIENCE AND HIGHER EDUCATION OF THE RUSSIAN FEDERATION

Federal State Autonomous Educational Institution of Higher Education
«National Research Lobachevsky State University of Nizhny Novgorod»

VIHCTUTYT MH(POPMAaLMOHHBIX TeXHOJIOTHH, MaTeMaTUKH U MeXaHHKU

YTBEPXIEHO

peleHyeM npesygryMma YueHoro cosera HHI'Y

rpotokos Ne 1 ot 16.01.2024 1.

Working programme of the discipline

Modern databases

Higher education level

Master degree

Area of study / speciality

02.04.02 - Fundamental Informatics and Information Technology

Focus /specialization of the study programme

Artificial Intelligence and Data Analysis

Mode of study

full-time

Nizhny Novgorod

Year of commencement of studies 2024



1. Mecto pucyuninHsbl B cTpyktype OITIOII

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

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

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
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 cumyayull 3adanus
pabomoti KomMaHobl, VK-3.2: Yeem
eblpabamnblieas 6 3
8bIpabambi8amb KOMAaHOHYIO
KOMAHOHYIO P Y YK-3.2:
cmpameauro npu 8bINOAHeHUU
cmpamezuto 015 P P Ymemb eblpabambieamb
npoexkma o .
docmudicerust P cmpameauro deticmeutl npu
nocmasnenHoii yenu | YK-3.3: Bradeem memodamu
B03HUKHOBEHUU KPUMUUECKUX
momueayuu KOMaHobl Ha .
. |cumyayuii
docmudiceHue nocmaeneHHoll
yenu
YK-3.3:
Bnademb ocHogamu cucmemMHO20
nooxo0d K aHaau3y npobaemHbIx
cumyayuti
OIIK-4: Cnocoben OIIK-4.1: 3naem npuHyunbl OIIK-4.1: 3aodaHus
ONnMUMAnbHbIM cbopa u aHanusza 3Hamb MemoOobl U cpedcmea 3quém:
obpazom uHpopmayuu, co30aHus XPAHeHUs U MpaHcAayuu 3adanus
KoMOUHUposamb
UHGOPMAYUOHHBIX CUCMeM HA  |UHpopMayuu 8 coepemeHHbIX
cywecmeaytoujue
Ccmaousix HCU3HeHHo20 Yukaa |6azax OaHHbIX
UH(pOpMayuoHHO-
KOMMYHUKAYUOHHble OIIK-4.2: Ymeem
mexHono2uL ocyujecmensimb ynpaeneHue OIK-4.2:
npoekmamu uHhopMayuoHHbIX
014 pewenus sadav & | np chopmay Ymemb npumeHsimb MemoObl U
obaacmu cucmem
. cpedcmea no/yueHust U XxpaHeHust
npogpeccuoHanbholl | OITK-4.3: Umeem o
uHpopmayuu ¢ ucnonb3oeaHuem
OesimetbHoCMU € npakmuyecKutl onbim aHanu3sa 6a3
yuemom mpe6oeanuil coepemeHHbIX 6a3 OaHHbIX
- u UHmepnpemayuu
uHgopmayuoHHoll
GesonacHocmu UH(pOpMAYUOHHBIX cucmem
OIIK-4.3:
Hmemb HasbiKu npumeHeHus
Memooos U cpedcms nony4eHus,
XpaHeHusi, nepepabomku u
mpaHcasyuu uHgpopmayuu 6
coepeMeHHbIX 6a3ax OaHHbIX




OIIK-5: CnocobeH
uHcmanuposams u
conpogoxcoamb
npozpammHoe
obecneueHue
UHGOPMAYUOHHBIX
cucmem,
ocyujecmensimb
appexmusHoe
ynpaeneHue
paspabomkoti
NPO2PAMMHbIX
cpedcme U npoeKkmos

OIIK-5.1: 3Haem Memoouky
YCMAHoBKuU U
AOMUHUCMPUPOBAHUSL
UHGOPMAYUOHHBIX cuCmeM U
6a3 0aHHbIX. 3HAKOM €
nepeunem I1O, exodswum 8
EQuHblii peecmp pocculicKux
npozpamm

OIIK-5.2: Ymeem
Deanu3oebI8amp mexHuueckoe
conpoeodicoeHue
UH(popmMayuoHHbIX cucmem u
6a3 0aHHbIX

OIIK-5.3: meem
npakmuyecKue HaeblKu
YCMAHOBKU U UHCMAAIsiyuu

NPpOZPAMMHbBIX KOMN/EKCOo8

OIIK-5.1:

3Hamb MemoOuKy yCmaHoeKu u
AOMUHUCMPUPOBAHUSL
UHGOPMAYUOHHBIX cucmem U 6a3

OaHHbIX

OIIK-5.2:

Ymemb peanusoebieamb
mexHu4ecKoe conpogoicoeHue
UHGOPMAYUOHHBIX cucmem U 6a3

OaHHbIX

OIIK-5.3:
Hmemb npakmuyeckue HaebIKu
YCMAHOBKU U UHCMAaA1ayuu

NpO2PAMMHbIX KOMNIEKCO8

3adaHus

3auém:

3adaHus

3. CTpyKTypa U cojep>kaHHue AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OyHasnA
OO011as TPY/J0EMKOCTD, 3.e. 7
Yacos 1o yue0HOMY IIaHy 252
B TOM UHMCIIe
ay/JUTOpHbIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIJMOHHOI'0 THIIA 32
- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThbi) 32
- KCP 1
caMocTosATe/IbHasA padoTa 187
IIpome)xyTouHasi aTTecTalis 0
3auéTt

3.2. CozepxaHue NUCLUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszdeaam) C yKazaHueM OmMee0eHHO20 HA HUX Ko/auuecmeda

axkaodemuuecKux udacos U 8uobl yuebHbIX 3aHamuil)

HanmMeHoBaHue pa3/ie/ioB U TeM AWCLIATUINHbI

3anaTus 3aHATUA Bcero
JIEKLJUIOHHOTO | CEeMHUHApPCKOT0
THIA THIA
(npakTHUeckKue
3aHsATHsA/nabopa

Bcero B TOM 4HC/Ie
(uacer) K
oHTaKTHas pabora (paboTa Bo CamocTosiTesibHast
B3aMMO/IeiCTBUH C MIPENofaBaTeseM), pabora
Yackl U3 HUX obyuarorerocs,

Yacskl




TOpHBIE
paboTshI), yacsl

o880
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Tema 1. Knaccruueckue pesisiliioHHbIe 6a3bl JaHHBIX. OCHOBHBIE KOHLIETILIAH.
Pensionnast mogens. Tpan3akuun. S13eik SQL / Classic relational databases.
Fundamentals. Relational model. Transactions. SQL

31

23

Tema 2. TIpoLie[ypHble pacliMpeHus PesILIMOHHBIX 0a3 JaHHBIX Ha IpUMepe
PostgreSQL. Xpanumeie nporeaypsl. Tpurrepsl / Procedural extensions of
relational DBMS using PostgreSQL as an example. Stored procedures.
Triggers

30

22

Tema 3. O6beKTHO-pesIsIL{OHHbIe 6a3bl JaHHBIX Ha puMepe PostgreSQL.
TTosb30BaTe/IbCKUE TUIIBI JaHHBIX. HacieoBaHre. BeTpoeHHas ogjepkka
C/IOKHBIX THIOB flaHHbIX (GIS/Geometry, XML, JSON u gpyrue) / 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)

30

22

Tema 4. TTozepKKa >KM3HEHHOTO LIMK/Ia 6a3bl JaHHBIX IPUIOXKEHHSI.
VIHCTpyMeHTapHii aBTOMaTH3allii MUTPALIMK CXeMbl 0a3bl JAHHBIX Ha TIPUMepe
FlywayDB u Liquibase / Application database lifecycle support. Database
migration tools using FlywayDB and Liquibase as an example

16

12

Tema 5. Pabota c pessijuoHHBIMU 6a3aMH JAHHBIX C MCITO/Ib30BaHUEM CPeJICTB
ORM Ha npumepe Java Persistence API / Working with relational database
using ORM using Java Persistence API as an example

16

12

Tema 6. Knaccuueckue OLAP cucrembl Ha mpuMepe MS SQL Server Analysis
Services. XpaHu/uiie JaHHBIX U TUNepKy6bl. H3bIK 3arpocoB MDX / Classical
OLAP systems using MS SQL Server Analysis Services as an example. Data
warehouses and hypercubes. MDX query language

16

12

Tema 7. CoBpemennble OLAP pemtenust Ha mpumepe Yandex Clickhouse.
BHyTpeHHee yCTPOICTBO, MOJie/lb JaHHbIX, MpaBuia paboThl C JAHHBIMH. SI3bIK
3aripocoB. [Tpumeps! ucrons3oBanust / Modern OLAP systems using Yandex
Clickhouse as an example. Internal structure, data model, data operation rules.
Query language. Usage examples

16

12

Tema 8. Perienuist /17151 XpaHeHUs! pa3/JIMuHbIX HAOOPOB JJAHHBIX B hopmaTte
K/IIou-3HaueHue Ha npuMepe Redis. OcHoBHbIe KoHLenun. [IpriMepsr
WCI0/1b30BaHus B poekTax / Key-value data storage solutions using Redis as
an example. Fundamentals. Usage examples

16

12

Tema 9. KosioHouHble 6a3bl aHHbIX Ha npuMepe Apache Cassandra. Mogenb
[JAHHBIX, Pacrpeie/ieHye JaHHBIX, S3bIK 3alPOCOB, TPUMepbI UCIIOMB30BaHuUS /
Column databases using Apache Cassandra as an example. Data model, data
distribution, query language, usage examples

16

12

Tema 10. Mogesnb pacripezieneHHbIx Bbiunciennii Map-Reduce. Apache
Hadoop. Apache HBase — NoSQL 6a3a gaHHbIx Ha ocHoBe Hadoop-k/iacrepa.
Apache Phoenix — SQL 6a3a gannbix 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

12

Tema 11. JToKyMeHTO-OpHeHTHPOBaHHbIe 0a3bl JaHHBIX HA IIpUMepe
MongoDB. MogenvposaHue aHHbIX. SI3bIK 3ar1pocoB. Arrperanuu B
MondoDB. ITpumeps! ucrnons3oBanust / Document-oriented databases using
MongoDB as an example. Modeling. Query langiage. Aggregation pipeline in
MongiDB. Usage examples

16

12

Tema 12. I'pad-opreHTHpOBaHHbIe a3kl JaHHBIX Ha puMepe Neodj.
MogenupoBaHue npefMeTHOH ob6acTu. SI3bIK 3arpocos. [Ipumepsbl
ncnonbs3oBanus / Graph-oriented databases using Neo4j as an example. Data
modeling. Query language. Usage examples

16

12

Tema 13. O630p HEKOTOPBIX APYTHX cUCTeM 6a3 AaHHBIX UCII0/Ib3YEeMbIX B
COBMepeHHbIX NpoeKTax. KpaTkue xapaktepuctuku / Review of some other
modern database systems commonly used in real live. Characteristics

16

12




Arrecrarus 0

KCP 1 1

HWToro 252 32 32 65 187

Contents of sections and topics of the discipline

Tema 1. Knaccuueckue peisijuoHHbIe 6a3bl JaHHBIX. OCHOBHBIE KOHIIETIUH. PesiiiioHHas MO/Ieb.
Tpanszakumu. Aseik SQL /
Classic relational databases. Fundamentals. Relational model. Transactions. SQL

Tema 2. TIpolieaiypHbIe pacivpeHyst PeJIsIMOHHBIX 6a3 JaHHbIX Ha npuMepe PostgreSQL. XpaHuMbie
npouenypsl. Tpurrepst /
Procedural extensions of relational DBMS using PostgreSQL as an example. Stored procedures. Triggers

Tema 3. OObeKTHO-peJISILMOHHbBIe 0a3bl JaHHBIX Ha rpuMepe PostgreSQL. TTosib30BaTeIbCKHe THITBI AaHHBIX.
HacnenoBanue. BecTpoeHHast ofiep>kka C/I0XKHBIX THTOB 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. TToaaepsKKa KM3HEHHOTO LIWK/Ia 0a3bl JaHHBIX TIPUIOXKeHUs.. IHCTpyMeHTapuii aBTOMaTH3aluu
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. PaboTa ¢ pensiiioHHbIMU 6a3aMu JaHHBIX C UCTI0/b30BaHKeM cpesicTB ORM Ha nprmMepe 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. 3b1K 3aripocoB MDX /

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

Tema 7. CoBpemennbie OLAP pettienus Ha npumepe Yandex Clickhouse. BHyTpeHHee ycTpoiicTBO, MOJesb
JAHHBIX, TTpaBU/Ia PabOTHI C JaHHBIMU. SI3BIK 3arpocoB. [IpUMephI UCTIO/Tb30BaHUS /

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

Tema 8. Pertienus /151 XxpaHeHHs pa3/IMuHbIX HAOOPOB IaHHBIX B (hopMaTe K/It0U-3HaueHHe Ha ipuMepe Redis.
OcHoBHbIe KOHLeMMU. [IpuMepsl UCIOIB30BaHUs B TIPOEKTax /
Key-value data storage solutions using Redis as an example. Fundamentals. Usage examples

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

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

Tema 10. Mogesns pacripefienieHHbIX BerurcieHMd 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. JIoKyMeHTO-OpHeHTHPOBaHHbIe 6a3bl JaHHBIX Ha puMepe MongoDB. MojenvpoBaHue JaHHbIX.
SA3bIK 3arpocoB. Arrperaiii B MondoDB. [Ipumepsl UCTIO/Tb30BaHUs /

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

Tema 12. I'pac-opueHTHpOBaHHBIE 6a3bl JaHHBIX Ha MprMepe Neodj. MozenMpoBaHue TipeiMeTHO!N 06/1acTy.
A3bIk 3anpocos. [Ipumeps! ucnonb3oBanus /
Graph-oriented databases using Neo4j as an example. Data modeling. Query language. Usage examples

Tema 13. O630p HEKOTOPBIX JPYTHX CUCTeM 0a3 JaHHBIX UCTI0/Ib3YeMbIX B COBMEPeHHBIX TpoeKTax. KpaTkue
XapaKTePUCTHKH /
Review of some other modern database systems commonly used in real live. Characteristics

4. YueDHO-MeTOANUYECKOE 00ecrieueHHe CaMOCTOATEe/TbHOM PaboThl 00yJaIUXCA

CamocrosTenbHasi paboTa 00yJaroL[UXCsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[jaHUsAM ZIJIsl TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOUW aTTeCTallMd T0 UTOraM OCBOEHWS JUCLIATITUHEI
MPUBEIEHHBIM B TI. 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:

[TpepnoxuTe cxeMy pesLIMOHHOM 0a3bl JaHHBIX, MOJETUPYIOLIYIO CIeYIOIIe CYIIHOCTA U
ces3u Mexxay Humu: CTYJEHT, ITPETIOJJABATEJIb, KYPC, OLIEHKN

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:



Hanmiue 3aripoc 7151 MongoDB Bo3Bpaliiaroliuii cambie 4aCcTo IPOCMaTprBaeMblie
T0JIb30BaTeIsIMU (PUIBMBI B OHZIAMH-KMHOTeaTpe, OTCOPTUPOBAHHbBIE TI0 CTPaHe MPOKUBAHUS
rosib3oBaressi. [Ipumep JoKymMeHTa B UCXOHOM 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:

Pa3paboTaeTe KOHIIENTYyaIbHYIO MO/Ie/b PeSILIMOHHOM 0a3bl AHHBIX /1S IPUIoKeHUs “ITpokaT

aBTOMOOM/Teli”. [IprBeIuTe MpUMephI TUTIOBBIX 3aITPOCOB.

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 perieHo He MeHee 60% TeCTOBBIX 3a/jaHUN

fail

PelrieHO HeIPaBWILHO WU/IM He periieHo 6osee 40% TeCTOBBIX 3a/JaHUM

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

certification
IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIETEeHI[HI
Yposen
b
chopmu Hey/I0BJIeTBOP YAOBJ/IETBO OoueHb
1/10X0 XOPOILOo OTJINYHO TPEBOCXO/{HO
POBaHH UTeJIbHO PHMTE/IBHO XOpOoLIOo
ocTH
KOMITeT
eHIUH
(uHpUK
aropa
AOCTHK He 3aUTeHO0 3a4YTeHO
eHust
KOMIIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YposeHb poset
. N 3HAHWH B
3HaHUH MuHMManbH | 3HaHWH B obBeme YposeHb
TeopeTHUUecKoro o obneme, > 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. 9 JIOMyCTUMBI | COOTBETCTBY obnewme, 9
3HaHWI HIDKe 9 I0IL[eEM 3HaHWH B
HeB03MO>XXHOCTb 1 ypoBeHb I0I1leM COOTBETCTB
MMHHUMa/bHBIX " nporpamMme obneme,
3HaHUS | OLIEHWUTH IOJHOTY - 3HaHUH. rporpaMme yIoIieM
N TpeboBaHUH. MO/ITOTOBKH TIpeBbIILAOLLe
3HaHUH [Homy1iieHo TOATOTOBKH TiporpamMme
Nwmenu mecto . JonyeHo M IIPOrpamMmy
BCJ/IE[ICTBHE MHOT'0 . Jony1ieHo TIO/ArOTOBK
rpy6ble OILMOKH HECKOJIbKO TIOATOTOBKH.
OTKaza HerpyO0bIx HeCKOJIbKO u. Ommbok
HecylIecTe
obyuaroierocst ot ombok HerpyObIx HHLLX HeT.
oTBeTa omb0ok
oboK




[IpogemoHC
TPHUPOBaHbI
IIpomemoHc PHp
IIpogemoHc | Bce
TIposeMOHC | TPHUPOBaHBI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE yMeHwusl. ITposemMoHCTP
OCHOBHBIE OCHOBHbI®
OrcyTcTBHE OCHOBHBIE PetrieHb! HpPOBaHbI BCe
Ipu pereHun YMEHUSI. YMEHUSI.
MHHHUMAJIbHBIX yMeHUsI. BCE OCHOBHbIe
o CTaH/lapTHBIX Perens! Periens! Bce
YMEHHIA. PeliieHbl BCe | OCHOBHbIE yMeHHUsI.
3aJau He TUTIOBBIE OCHOBHbIE
HeBo3Mo>xHOCTB OCHOBHbIe 3a/lauu C PeiiieHs! Bce
TIPO/IEMOHCTPUDP | 3a/laud C 3a7auu C
OLIeHUTh Ha/luure 3ajaun. OTZeNbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbimosiHeHs! | U 3ajiaun.
OCHOBHBIE omubKamMH. | OIIMOKaMU.
BCJIe[ICTBHE BCe 33/]aHUsI | HecylecTB | BoITomHEHbI
yMeHus. Vimenu | BeimonHeHsl | BbinosiHeHbI
OTKa3za B TIOJTHOM €HHBIMHU BCE 3a/IaHus, B
MecTo rpy6bie BCE BCe 3a/laHusl
oOyuaroiierocst ot obbeMe, HO | HeoueTaM | MOJTHOM
OLIMOKK 3aJaHuis, HO | B MOJIHOM
oTBeTa HEeKOTOpbIe u, obbeme 6e3
He B obneme, HO
c BBITIOJTHEH HeJJ0YeTOB
TI0JTHOM HEKOTOpbIe
HeJoueTaMH | bl BCe
obbeme d
3a/laHuist B
He/loueTaMu
TI0/THOM
obbeme
Nmeetca
OtcyTcTBUE IIpogemoHc [IpogemoHC
MHHUMAJbH IpoaemMoHC
6a30BbIX Ipu pertieHnn . TPUPOBaHbI TPUPOBaHbI
bl Habop TPUPOBaHbI IpogemMoHCTp
HaBBIKOB. CTaH/JaPTHBIX 6a3oBbie HaBBIKU
HaBLIKOB 6a3oBbIe MpOBaH
HeB03MO>KHOCTB 3a7au He HaBBIKH TIPH rpu .
Iist HaBBIKU TIPH TBOPYECKUI
OLIEHWUTh Ha/IMuKMe | TIPOJIeMOHCTPHUD perIeHnH PpelleHrn
Hapbiku perieHust perieHnn MOAXOZ K
HaBLIKOB oBaHbI 6a30BbIe CTaH[apTHBI HeCTaHZapT
CTaH/jaPTHbI CTaH/IapTHBI PeLIeHH 0
BCJ/Ie/ICTBHE HaBbIKU. VIMenu X 3a71au C HBIX 33724
X 33/1au C X 3a7au Oe3 HeCTaH/[apTHBI
OTKa3za MecTo rpy6bie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK U X 3a7au
obyuaroierocst OT | OmUOKU u omboK 1
u HeJJ0UueToB
oTBeTa He/[0ueTaMu He/I0UeTOB
He/l0YeTaMu
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
programme.
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

Harmmmre xpaHumyto nipouenypy A1 PostgreSQL BeIUMCIIAIOLYIO CpeiHee BpeMs,
TIpOBe/IeHHOe T10/1b30BaTesIeM Ha CaiTe, 03BOJISIOLLYIO [PYIIHAPOBaTh pe3y/ibTar I0:
TI0/Ib30BaTe0, CATY, JHIO Heflenu. VicxoiHas Tabnuija JaHHBIX UMeeT CJIe/[YIOLIYI0
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 OIIK-4

CripoeKTUpyiiTe aHa/IMTUYeCKy0 0a3y laHHBIX (CTPYKTypa XpaHW/IMIIA AaHHBIX, CTpyKTypa OLAP-
Ky0a) [/ mpusioykeHns1 cbopa CTaTHUCTHUKY TocelljeHre Beb-caiiTa 1o/ib30BaTeIsMH.
[IpuBeauTe MpyMepbI TUIIOBBIX 3aIPOCOB.

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 OIIK-5

Pa3paboratite mogenb 6a3el gauHbIx 4151 CYB/I Clickhouse aist ipuioxkenust cOopa CTaTUCTHKH
rocelrieHus1 Beb-caiita nonb3oBatesisiMu. [IpuBeiuTe IPUMEPbI TUITOBBIX 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 BepHo perreHo He MeHee 60% TeCTOBBIX 3a/jaHUN

: . =
fail PeliieHo HerpaBU/ILHO WM He pelieHo 0osiee 40% TecTOBBIX 3aJaHUl

6. YueOHO-MeTOUUECKOEe H HH(OpMaIMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/1y/151)

OcHoBHas uTeparypa:

1. Pycco M. TToapo6Hoe pykoBo/cTBo o DAX: 6usHec-aHamuTHKa ¢ Microsoft Power BI, SQL Server
Analysis Services u Excel : yue6Hoe nmocobue / Pycco M.; ®eppapu A. - Mocksa : JIMK-nipecc, 2021. -
776 c. - ISBN 978-5-97060-859-3., https://e-lib.unn.ru/MegaPro/UserEntry?



Action=FindDocs&ids=773132&idb=0.
[JomnonHuTtenbHas uTeparypa:

1. Ucnonb3oBanne MS SQL Server Analysis Services 2008 /151 moCcTpoeHus1 XpaHUULL JaHHbIX /
[Tony6osipoB B.B. - Mockea : UHTYUT, 2016., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=662954&idb=0.

[TporpammHoe obecrieueHre 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUHU C COJlePKaHHEM JIMCIIATUIHBI):

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. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIUHBI (MO/YJIs1)

YueOHble ayAUTOPUU [IIsI TIPOBeZIEHUs] YueOHBIX 3aHATHUM, IMpeAyCMOTPeHHBIX 00Opa3oBaTe/bHOM
MPOrpaMMOM, OCHAIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHUs, KOMITbIOTepaMH.

[TomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TEeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noArotoBKY/crieriianbHOCTH 02.04.02 - Fundamental Informatics and Information Technology.

Author(s): [lTanoHukoB IMutpuii EBreHseBuy, Kavauaat GU3MKO-MaTeMaTHYeCKHUX HaykK.
3aBenytoruii kadeapoii: 3omoTbix Hukomnait FOpbeBuu, 10KTOp (hM3UKO-MaTeMaTUUeCKUX HayK.

[Tporpamma ofj06peHa Ha 3ace/jaHUM MeToANUYeCcKor Komuccru ot 13.12.2023, mpotokon Ne 3.
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