. . National Technical
HauioHanbHUi TEXHIYHUI University of Ukraine
yHiBepcuteT YKpaiHu "lgor Sikorsky

I - . . . > ¢ i X
KMIBCbKMI? NosliTeXHIYHUI IHCTMTY:II' Kyiv Politechnic Institute"
iMeHi Iropsa CikopcbKoro

Department of digital technologies in

Kadeapa undpoeux texHosoriin B energy

eHepreTuui

UTE

NMOCTPENALIHI BA3 AAHUX
POSTRELATIONAL DATABASES

Po6oua nporpama HaB4YanbHOI gucumnniim (Cunabyc)
Work program of the academic discipline (Syllabus)

PiBeHb BULLLOi OCBiTH
lanysb 3HaHb
CneuianbHictb

OcBiTHA nporpama
CraTtyc AucumMniiHu
®dopmMa HaBYaHHSA

PiK niaroroBku, cemectp
O6cAar aucumuniiim

CeMecTpoBUii KOHTPOb/
KOHTPOJILHI 3axoau

Po3knap 3aHATb
MoBa BuKnagaHHA
IHpopmMauis npo
KepiBHMKa Kypcy /
BUK1aJaudiB

Po3sMilLeHHs Kypcy

Level of Higher Education
Field of knowledge
Specialty

Educational program
Discipline status

Form of education

Year of training, semester
Scope of the discipline

Semester control/ control
measures

Schedule

Language of instruction
Information about
head of the course

Location

PeKBi3uTK HaB4YaNAbHOI AUCLUNAIHU

Lpyruii (Marictepcbkuit)

F IHbopMaLiiHi TexHonorii

F3 Komn'toTepHi Hayku

Lindposi TexHo1OTii B €eHepreTuLi

HopmaTtumBHa

OuHa (gucTaHLinHa)

1 Kypc, OCiHHiln cemecTp

5 kpeauTiB (150 rogmH): nekuii - 30 rog., nabopatopHi pobotn - 30 rog,,
caMocTilHa poborta - 90 rog,.

YCHUI €eK3aMeH, MoAyJ/ibHa KOHTPOJIbHA, rpadiyHa poboTa

rozklad.kpi.ua

YKpaiHCbKa/AHrnlincbKa

JNlekTop: K.T.H., Muxainosa IpuHa KOpiiBHa, i.mykhailova@kpi.ua
JNabopatopHi: K.T.H., Muxarnosa IpuHa FOpiiBHa, i.mykhailova@kpi.ua

Google classroom, Google Meets

Summary of discipline

Second (Master)

F Information technologies

F3 Computer sciences

Digital technologies in energy industry
Normative

Full time (distance)

1 year, fall semester

5 credits (150 hours): lectures - 30 hours, laboratory work - 30 hours,
independent student work - 90 hours

oral exam, modular control work, graphic work

rozklad.kpi.ua

Ukrainian/English

Lecturer: Mykhailova Iryna, PhD, i.mykhailova@kpi.ua
Laboratory: Mykhailova Iryna, PhD, i.mykhailova@kpi.ua

Google classroom, Google Meets


mailto:i.mykhailova@kpi.ua
mailto:i.mykhailova@kpi.ua
mailto:i.mykhailova@kpi.ua
mailto:i.mykhailova@kpi.ua

Mporpama HaBuYanbHoi gucumnainm / Curriculum of the academic discipline

1. Onuc HaBYabHOT AUCUUMIHMK, TT MeTa, NpeaMeT BUBYAHHSA Ta pe3y/ibTaTu HaBYaHHSA /
Description of the academic discipline, its aim, subject of study, and learning outcomes

B nepeBa)Hi GinbLIOCTi cy4acHMX Beb, MOGINbHMX Ta XMapHUX 3aCTOCyBaHb BMKOPUCTOBYIOTbLCA He
pensuinHi 6asm gaHmnx, a NoSQL. BignosigHo, 6arato gaHuX 36epiractbcs B 06'€KTHO-OPIEHTOBAHMX Ta
JOKYMEHTHO-OPIEHTOBAHMUX (3 MOMDK iHLWMKX BUAIB HepenauinHux CYB[) 6a3ax gaHux, AKi HeobxigHo
BMITM ONTUMaJIbHO MPOEKTYBATU Ta HaJALLITOBYBATU AJ1S LUBUAKOIO 3anucy abo OTpUMaHHS AaHUX AS
noaanbLUoi 06pobku. KpiM Lboro noTpibHo 3HaTM MeToam Ta Niaxoam Ans WBUAKoi 06pobKu Ta arperadii
HepenALIMHUX JaHUX.

Memoto kpeauTHoro Mmoayns € GopMyBaHHSA Y CTYAEHTIB KOMMNETEHTHOCTEN Y BignosigHocTi ao OIMM.

3K1 3aTHiCTb A0 ab6CTPaKTHOIrO MUCNEHHS, aHaNi3y Ta CUHTE3Y.

3K 2 3AaTHICTb 3aCTOCOBYBATU 3HAHHSA Y MPAKTUYHUX CUTYaLLISX.

3K5 3[aTHICTb BYMTUCS 1 OBOOAiIBATM CyHAaCHUMM 3HAHHSAMM.

OK 1 YCBiJOMNEHHS TEOPETUYHUX 3acaj, KOMM IOTEPHUX HaYK.

OK 7 3paTHICTb PO3pobAsATU NporpamMHe 3abe3neyeHHs BiAnNoBiAHO A0 cPOpPMYAbOBAHUX BUMOT 3
ypaxyBaHHSIM HasiBHUX PeCcypcCiB Ta OOMeXeHb.

dK 9 3paTHICTb po3pob6IATM Ta aMiHICTPyBaTU 633U JaHMX Ta 3HaHb.

B pe3ynbTaTi 3aCBOEHHS KpeAUTHOrO MoAyAns CTYAEHTU MaloTb MPOAEMOHCTPYBATU TaKi MpoOrpamHi
pe3ynbTaTv HaBYaHHA:

MPH 1 MaTu cneujianizoBaHi KOHLENTYa bHi 3HAHHA, WO BKJIIOYaOTb CydacCHi HayKOBi 3400yTKM Y
coepi KOMM'IOTEPHMX HayK i € OCHOBOK A/ OPUriHAaNBHOIO MUCIEHHS Ta MPOBEEHHS
[OCNIAKEHb, KPUTUYHE OCMUCNEHHS NpobneM y cohepi KOMM'IOTEPHUX HAYK Ta Ha MeXi
rajaysen 3HaHb.

MPH 2 Matn cneuianizoBaHi YMiHHSI/HaBUYKM PO3B’SI3aHHA NPO6G1EM  KOMM'IOTEPHUX HaYK,
HeoOXigHi ANng npoBeAeHHs AocnigXeHb Ta/abo NpoBag)KeHHS iIHHOBALIMHOI AiSNbHOCTI 3
METOH PO3BMTKY HOBMX 3HaHb Ta Npoueayp.

MPH4 | YnpaBnatn pobouynmn npouecamun y chepi iHpopMaLiMHUX TEXHONONIN, AKi € CKNagHUMM,
HenepeabadvyyBaHUMM Ta NOTPEDBYIOTb HOBUX CTPATENYHMX MiAX0A,iB.

MPH 6 | Po3po6asT KOHLENTYa/lbHY MOAENb iHPOpMaLiMHOT a60 KOMM'IOTEPHOT CUCTEMMU.

MPH7 Po3pobasTK Ta 3aCTOCOBYBAaTU MaTEMATMYHI METOAM AJ1S aHaNi3y iIHPOPMaLLMHUX MOAENEN.
MPH9 | Po3pobnsaTh anroputMiyHe Ta nporpamMHe 3abesnedyeHHs Aas aHanisy gaHux (BKIOYHO 3
BEJIMKUMMU).

MPH 11 | CTBOptOBaTM HOBI aNTOPUTMM PO3B’A3yBaHHS 33434 Y chepi KOMN'IOTEPHUX HaYK, OLLiHIOBaTH
iX eDEeKTUBHICTb Ta 0OMEXKEHHS Ha iX 3aCTOCYBaHHS.

MPH 12 | MpoeKTyBaTh Ta CYNPOBOAKYBaTU 6a3n AaHUX Ta 3HaHb.

MPH 14 | TectyBaTV NporpamMHe 3abesneyeHHs.

The vast majority of modern web, mobile and cloud applications use NoSQL rather than relational
databases. Accordingly, a lot of data is stored in object-oriented and document-oriented (among other
types of non-relational DBMS) databases, which must be able to be optimally designed and configured
for quick recording or retrieval of data for further processing. In addition, you need to know methods and
approaches for fast processing and aggregation of non-relational data.

The purpose of the credit module is the formation of students' competencies in accordance with EPP.
3K1 Ability to think abstractly, analyze and synthesize.
3K2 Ability to apply knowledge in practical situations.
3K5 Ability to learn and master modern knowledge.
oK 1 Understanding the theoretical foundations of computer science.




OK 7 Ability to develop software in accordance with the formulated requirements, taking into
account available resources and limitations.
DK 9 Ability to develop and administer databases and knowledge storage.

As a result of mastering the credit module, students must demonstrate the following learning outcomes:
MPH 1 | Have specialized conceptual knowledge, which includes modern scientific achievements in
the field of computer sciences and is the basis for original thinking and research, critical
understanding of problems in the field of computer sciences and on the border of fields of
knowledge.

MPH 2 Have specialized skills for solving computer science problems necessary for carrying out
research and/or innovative activities for the purpose of developing new knowledge and
procedures.

NMPH4 | Manage work processes in the field of information technologies, which are complex,
unpredictable and require new strategic approaches.

MPH 6 | Develop a conceptual model of an information or computer system.

MNPH 7 | Develop and apply mathematical methods for the analysis of information models.

MNMPH 9 | Develop algorithmic support and software for data analysis (including big data).

MNMPH 11 | Create new algorithms for solving problems in the field of computer sciences, evaluate their
effectiveness and limitations on their application.

MPH 12 | Design and support databases and knowledge bases.

MNMPH 14 | Test the software.

2. [lpepeKBi3uTh Ta NOCTPEKBI3UTU AUCLMUMNIHM (MicLe B CTPYKTYPHO-/IOTIYHIl CXeMi HaBYaHHA 3a
BiANOBiAHOI0 OCBiITHLOIO Nporpamoto) / Pre-requisites and post-requisites of the discipline
(place in the structural and logical scheme of training according to the relevant educational
program)

MpepekBisntn gucumMnaiHKM. 3HaHHA Ta BMIiHHS, OTPMMaHi Ha MonepeaHbLOMY PiBHI OCBITU Npu
BMBYEHHI AncumniiH «O6’eKTHO-OpiEHTOBAHE NporpaMyBaHHSA», «CucTeMu 6a3 gaHux», «Beb-TexHonorii
Ta Beb6-Au3alH», «TexHoNorii po3pobKM nporpaMHoro 3abesneyeHHs », «[poeKkTyBaHHS iHpOpMaLLiMHUX
cuctemr», «MoaentoBaHHS CUCTEM»,

MocTpekBi3utn aucumnniin. OTpuUMaHi Npu BUBYEHHI AMcumnaiHn «MocTpensuiiHi 6asn gaHux»
3HaHHA QopMyloTb 6a30Bi 3HAHHS AN BMBYEHHS AUCUMMIH, NOB’SI3aHUX 3 MOJENOBAHHAM Ta
PO3PO6KOK NMPOrpaMHOro 3abesneyeHHss aBTOMATU30BaHMX CUCTEM, LLO BUKOPUCTOBYHOTb HEpensauilHi
6a3un gaHux ans 36epexkeHHs iHpopmallii.

Prerequisites of the discipline. Knowledge and skills acquired at the previous level of education
when studying the disciplines "Object-oriented programming", "Database systems", "Web technologies
and web design", "Technologies of software development", "Design of information systems", "Modeling
of systems".

Postrequisites of the discipline. The knowledge obtained during the study of the discipline "Post-
relational databases" forms the basic knowledge for studying the disciplines related to modeling and

software development of automated systems that use non-relational databases to store information.

3. 3mict HaBYanbHoi gucumunainu / Content of the academic discipline

Po3sgin 1. BukopuctaHHs MynbtumogensHoi CYBJL InterSystems IRIS gng po3po6bku 3actocyBaHb
Tema 1.1. ApxiTekTypa Ta ocHOBU MysibTuMoaenbHoi CYB/ InterSystems IRIS
Tema 1.2. lepapxiyHa Moaenb
Tema 1.3. O6’ekTHa MoAenb
Tema 1.4. PensuinHa moaens
Tema 1.5. Po6oTa 3 web



Po3gin 2. BUKOpUCTaHHS AOKYMeHTHO-opieHToBaHOi CYB, MongoDB ans po3po6bKu 3acTocyBaHb

Tema 2.1. ApxitekTypa Ta ocHoBu CYB/], MongoDB
Tema 2.2. BukopuctaHHs apaiBepis ans po6otn 3 MongoDB

Chapter 1. Using the InterSystems IRIS multi-model DBMS for application development

Topic 1.1. Architecture and basics of the InterSystems IRIS multi-model DBMS
Topic 1.2. Hierarchical model

Topic 1.3. Object model

Topic 1.4. Relational model

Topic 1.5. Work with the web

Chapter 2. Using the document-oriented database MongoDB for application development

4.

1.

4.

5.

1.

4.

5.

Topic 2.1. Architecture and basics of the MongoDB DBMS
Topic 2.2. Using drivers to work with MongoDB

HaBuanbHi MaTtepianu Ta pecypcu / Educational materials and resources

OcHoBHa nimepamypa

Franpap»xu B. |. O6’ekTHO-pensauitHa CYB[] Caché. BaratoBMMipHUIA cepBep AaHUX i cnocobu
peani3auii 6i3Hec norikn 3acobamm BoyaoBaHoi MoBu Caché ObjectScript. Hasy. noci6H. / B. 1.
Fanpapxu, |. FO. Muxainosa. - K.: Ocsita YkpaiHu, 2015. - 312 c.

Mwuxainosa |. KO. O6’ekTHO-pensuiinHa CYB/[, Caché. 3acobu cTBOpeHHS BIKOHHUX 3aCTOCYBaHb
MoBamu C#, Java, Delphi ta Python. HaBu. noci6H. / I. KO. Muxannosa, B. |. Fangapxu. - K.:
OcsiTa YKpaiHu, 2016. - 406 c.

Documentation Home Page [Electronic resource]. - Access mode:
http://docs.intersystems.com/latest/csp/docbook/DocBook.Ul.HomePageZen.cls (last access:
21.05.2021).

The MongoDB 5.0 Manual [Electronic resource]. - Access mode:
https://docs.mongodb.com/manual/ (last access: 21.05.2021).

JoaamkoBsa nimepamypa

Kirsten Wolfgang Object-Oriented Application Development Using the Caché Postrelational
Database / Wolfgang Kirsten, Michael lhringer, Mathias Kiihn, Bernhard Réhrig. - Springer, 2003.
- 404 c.

Main literature

lranpgap»ku B. . O6’ekTHO-penauitHa CYB/[, Caché. baraToBUMIipHUIA cepBep AaHMX i crnocobun
peanisauii 6isHec noriku 3acobamm BoyaosaHoi MoK Caché ObjectScript. HaBu. noci6H. / B. I.
Fampapxu, |. FO. Muxaimnosa. - K.: OcBita Ykpainu, 2015. - 312 c.

Mwuxainosa l. KO. O6’ekTHO-pensuiinHa CYB[, Caché. 3acobu cTBOpeHHS BIKOHHWX 3aCTOCYBaHb
MoBamu C#, Java, Delphi ta Python. HaBu. noci6H. / I. KO. MuxainnoBa, B. |. Fangapxu. - K.:
Ocgita YKpainu, 2016. - 406 c.

Documentation Home Page [Electronic resource]. - Access mode:
http://docs.intersystems.com/latest/csp/docbook/DocBook.Ul.HomePageZen.cls (last access:
21.05.2021).

The MongoDB 5.0 Manual [Electronic resource]. - Access mode:
https://docs.mongodb.com/manual/ (last access: 21.05.2021).

Additional literature

Kirsten Wolfgang Object-Oriented Application Development Using the Caché Postrelational
Database / Wolfgang Kirsten, Michael lhringer, Mathias Kiihn, Bernhard Réhrig. - Springer, 2003.
- 404 c.


https://docs.mongodb.com/manual/
https://docs.mongodb.com/manual/

HaBuyanbHuit KoHTeHT / Educational content

5. MeTtoauKa onaHyBaHHS HaBYaJibHOI AucuMnaiHM (OCBiTHLOro KoMnoHeHta) / Methods of
mastering an educational discipline (educational component)

Ne 3/n | HasBa TeMu nekuii Ta nepenik OCHOBHWUX NMUTaHb
Tema 1.1 - ApxiTekTypa Ta ocHoBM MyabTuMoaenbHoi CYB/ InterSystems IRIS
1 MoHATTS nNpo noctpensuinHy 6asy gaHux (MPB[). O6’eKTHO-OpieHTOBaHI 6a3u JaHMX Ta X

Mogeni. O6’eKTHO-pensauirHi 6a3n aaHux Ta ix moaeni. Buan NoSQL 6a3 gaHux Ta ix Moaeni.
OcHoBHi eneMeHTM apxitektypu MNPB[, IRIS. BaraToBUMipHMI1 cepBep AaHMX Ta MeXaHi3Mu
[octyny.

3aBaaHHs Ha nabopamopHy pobomy N21.

2 OcHoBWM cMHTaKeucy. 3MiHHI B ObjectScript (COS). Onepatopu Ta Bupasu. Komanam COS.
Tema 1.2 - lepapxiyHa moae b

3 MOHATTS NPO CNMCOK Ta 6araToBMMIpHUIA MacKB. Buam cnmckis. KomaHan ans pobotu 3
pi3HMMM BUAAMM CMIUCKIB. IHAEKCOBAHI 3MiHHi. [N06ann, K BHYTPILLHIN dopMaT 36epeXkeHHs
JaHux. Onepaldii 3 rnobanamm.
3asgaHHs Ha nabopamopHy pobomy N2,

Tema 1.3 - O6’ekmHa Moje/b

4 ApxiTekTypa 06'ekTHOi Moaeni. Buan knacis IRIS. MpocTe Ta YNCNEHHE ycnaaKyBaHHS. Buan
BIaCTUBOCTEN Ta MeToAiB. BUKOPUCTAHHS NapaMeTpiB Knacis. MakeTu.
3aBaaHHs Ha nabopamopHy pobomy N23.

5 MoBa onucy Knacis. JoaBaHHS B ONUC KNacy pisHUX BUAIB BlacTMBOCTEN. CTBOPEHHS 06’eKTIB
Ta 3aMNOBHEHHSI iX BAAaCTUBOCTEN. 36epexxeHHsi Ta BigKkputTa 06’ekTiB 3 B[l. MexaHi3m
36epeXxxeHHs 06’eKTiB y BUrnaAi rnobanis.
3asgaHHs Ha nabopamopHy pobomy N4,

6 Mpoueaypu Ta ¢yHKLIT MoBK ObjectScript. Koa kopuctyBada B ObjectScript. CuctemMHi dpyHKu,ii
moBu Object Script. BukopuctaHHS HenpsMoro onepartopy.

7 Buam meToaiB y 06’ekTHI Mogeni. CTBOPeHHA METO/iB K/lacy Ta MeTofiB 06'ekTy. IX BUKAMK 3
nporpaM KopucTyBada, HanucaHux Ha ObjectScript. FOHiT-TECTyBaHHA. MacoBa reHepalis
TecToBUX 06'eKTiB. CTBOPEHHS Ta 06po6Ka BAaCHMX TUNIB JaHUX.
3aBaaHHA Ha nabopamopHy pobomy N25.

8 O6po6Ka BUKAKYHUX cuTyaLlin B ObjectScript. BaoKyBaHHS 3MiHHWX Ta TpaH3aKLii.

Tema 1.4 - PensditiHa Mmoaesb

9 B6ypoBaHuin SQL. Po3wmpeHHss moBu SQL B nopiBHAHHI 3i cTaHaapToM SQL 92. OcobamBocTi
BMKOpUCTaHHA SQL ans po6otn 3 o6’ektamun. BéygosaHuit SQL (npocTi 3anutu Ta Kypcopu).
IOuHamiyHui SQL. BUKopucTaHHS MeTofAiB-3anuTiB. BUKOpUCTaHHA Ta nepefaya napamMeTpiB y
3anuTax. MeTtoamn-3anmth Ha ocHoBi SQL Ta ObjectScript.
3aBaaHHs Ha nabopamopHy pobomy N26.

Tema 1.5 - Poboma 3 web

10 BeepneHHs B CSP. Mnatdopma Ta apxitektypa CSP. KoHdirypysaHHsa CSPWEB Gateway. 3aco6u
nporpamMyBaHHs, opraHisauis B3aemogii 3 CSP. Metoaun ctBopeHHs CSP ctopiHoK. EneMeHTH
CSP. Po3mitka CSP.

11 BeepeHHsi B REST. Mnatdopma Ta apxitektypa REST. 3acobu nporpaMyBaHHS Ta opraHisaLiis
B3aemogii 3 RESTfull cepBicamMu. BuKopucTaHHS pi3HUX ¢pelMBOpPKIB aas rpadiyHoro
BijobpaXkeHHs AaHUX.

12 BeepeHHs B SOAP. MNnatdpopma Ta apxitekTypa SOAP. 3acobu nporpaMyBaHHs Ta opraHisauis
B3aemMogii 3 SOAP cepicamun. Cnocobu nepepadi gaHux yepes SOAP.
3asgaHHs Ha nabopamopHy pobomy N297.

Tema 2.1 - Apximekmypa ma ocHoBu CYB/] MongoDB
13 ApxiTeKkTypa Ta OCHOBM CMHTaKcUCy BOyaoBaHOi MoBM MongoDB. KoMaHau i MmeToan. 3anuTu.

Arperauis faHuX.




Tema 2.2 - BukopucmaHHs apatisepiB ans pobomu 3 MongoDB

14

BctaHoBneHHs Java, C#, Python apaiiBepiB Ta HanawTyBaHHA cepenosuila. Onepalii 3anuncy
AaHuX. BMKOHaHHA pisHUX BUAIB 3anuMTiB. Arperadis.
3asgaHHs Ha nabopamopHy pobomy N248.

15

Mop,yana KOHTPOJIbHa

No|

Title of the lecture topic and list of main points

Topic 1.1 - Architecture and basics of multi-model DBMS InterSystems IRIS

The concept of a post-relational database (PRDB). Object-oriented databases and their models.
Object-relational databases and their models. Types of NoSQL databases and their models.
The main elements of the PRBD IRIS architecture. Multidimensional data server and access
mechanisms.

Task for laboratory work N21.

Fundamentals of syntax. Variables in ObjectScript (COS). Operators and expressions. COS
commands.

Topic 1.2 - Hierarchical model

The concept of a list and a multidimensional array. Types of lists. Commands for working with
different types of lists. Indexed variables. Globals as an internal data storage format.
Operations with globals.

Task for laboratory work N22.

Topic 1.3 - Object model

Architecture of the object model. Types of IRIS classes. Simple and multiple inheritance. Types
of properties and methods. Using class parameters. Packages.
Task for laboratory work N23.

Class description language. Adding various types of properties to the class description. Creating
objects and filling their properties. Saving and opening objects from the database. The
mechanism for saving objects in the form of globals.

Task for laboratory work Ne4.

Procedures and functions of the ObjectScript language. User code in ObjectScript. System
functions of the Object Script language. Using an indirect operator.

Types of methods in the object model. Creating class methods and object methods. They are
called from user programs written in ObjectScript. Unit testing. Mass generation of test
objects. Creation and processing of custom data types.

Task for laboratory work N25.

Handling exceptions in ObjectScript. Variable and transaction locking.

Topic 1.4 - Relational model

Embedded SQL. Extension of the SQL language compared to the SQL 92 standard. Features of
SQL to work with objects. Embedded SQL (simple queries and cursors). Dynamic SQL. Using
guery methods. Using and passing parameters in requests. Query methods based on SQL and
ObjectScript.

Task for laboratory work N26.

Topic 1.5 - Working with web

10

Introduction to CSP. CSP Platform and Architecture. CSPWEB Gateway configuration.
Programming tools, organization of interaction with CSP. Methods of creating CSP pages.
Elements of CSP. CSP markup.

11

Introduction to REST. REST platform and architecture. Programming tools and organization of
interaction with RESTfull services. Use of various frameworks for graphical display of data.

12

Introduction to SOAP. SOAP platform and architecture. Programming tools and organization
of interaction with SOAP services. Ways to transfer data via SOAP.
Task for laboratory work N27.




Topic 2.1 - Architecture and basics of MongoDB

13 | Architecture and Syntax Fundamentals of the MongoDB Embedded Language. Commands and
methods. Requests Aggregation of data.

Topic 2.2 - Using drivers to work with MongoDB
14 Java, C#, Python drivers installation and environment settings. Data recording operations.
Execution of various types of requests. Aggregation.
Task for laboratory work N<8.
15 Modular control work

6. CamocrTiitHa po6oTa ctyaeHTa / Independent work of the student

Ha KoxxHYy labopaTopHy po6oTy BUAINAETLCA 5 rognHM camMocTilHoi po6oTn ctyaeHTa (CPC).
Jnsa niarotoBku Ao eksameHy suainserbcs 36 roomH CPC.

Jnsa nigrotoBKu A0 MOAY/IbHOT KOHTPOJIbHOI BUAiNAETbes 4 roanum CPC.

Jna BUKOHaHHS rpadiyHoi poboTtu Buainsetbcs 10 roamHmn CPC.

5 hour of independent student work (SRS) is allotted for each laboratory work.
To prepare for the exam, 36 hours of SRS are allocated.

4 hours of SRS are allocated to prepare for the modular test.

10 hours of SRS are allotted for graphic work.

Monituka Ta KoHTpOsb / Policy and control

7. MoniTMKa HaBYanbHOI AncumMnaiHu (ocBiTHbOro KommnoHeHTa) / Policy of academic discipline
(educational component)

HaB4yaHHSA 3a HaBYa/IbHOK AUCLUMMAIHOK MPOBOAUTLCA AUCTaHLINHO 3acobammn Google Meet. Y
BUNAAKy MPOBEAEHHS 3aHATb AMCTaHLIMHO, 30epiracTbcs Po3Kaaf, Ta 3MiICT yciXx BUAIB pobiT, 3axucT
nabopatopHMX pobiT BigOYBa€ETLCA Ha BiAMNOBIAHIM KOHGEPEHL,ii LLNSXOM AeMOHCTpaLii ekpaHa. CTygeHTn
MaloTb BY4aACHO NigK/Il04aTUCA A0 NeKLiN Ta nabopaTopHUX pobiT. Ha neKuinHux 3aHATTAX abo nijg, yac 3aavi
NlabopaTtopHUX pobIT CTYAEHTN MalOTb BUMKHYTM 3BYK TeNedOoHiB Ta iHLIMX NPUCTPOIB.

B pasi nponyweHHa 3aHATb BUKNAAA4Y HAfA€E MOXAMBICTb CTYAEHTY 34aTU 3aBAAHHA nonepepHix
nabopaTopHMX pobiIT Mig, Yac NPoBeJEeHHS 3aHATh 3a PO3K/1aA0M (BUHSTKOM € BUKOHAHHSA AesAKMX 3aBaHb
Yy 3B’A3KY i3 3aKiHYEHHSAM HaBYaJIbHOroO NPOLECY).

SKWO CTYAEHT NpM BUKOHAHHI 3aBAaHHS BMKOPUCTaB HETpUBIaAbHMIM NiaxiA, TO Ha po3cya,
BUK/1aJa4a TakuU CTYAEHT MOXXe OTpUMaTu Aoaatkosuin 1 6an.

IOna 3axucty nabopaTopHoi poboTU CTYAEHT Ma€ MPOAEMOHCTPYBATU ii NpaBuabHY poboTy,
BiANOBIAHO /10 3aBAAHHS, BUXiAHI KOAW/AiarpamMu Ta BigNoBICTU Ha 3aNUTaHHSA BUKNada4a no TeMi poboTu.
JNabopaTtopHi po60TN BUKOHYIOTBHCS iHAMBIAYa/IbHO Ta CAMOCTINHO.

MoniTMka Ta MNPUHUMNK aKaAeMiyHoi AobpoyecHoCTi BM3HauyeHi y po3gini 3 Kopgekcy yecti
HauioHanbHOro TexHi4Horo yHiBepcuteTy YKpaiHu «KWIBCbKMIA MONITEXHIYHMMA HCTUTYT iMeHi lrops
Cikopcbkoro». fletanbHilue: https://kpi.ua/code.

HopMmu eTHYHOI noBeaiHKKM HopMK eTUYHOI NoBeAiHKU CTYAEHTIB i NPaL,iBHMKIB BU3HAYeHI Y po3aini
2 Kopekcy yecTi HauioHanbHOro TexHiYHoro yHiBepcuteTy YKpaiHn «KUIBCbKUIA MOJIITEXHIYHUIA IHCTUTYT
iMmeHi Irops CikopcbKoro». [letanbHiwe: https://kpi.ua/code.

MpoTarom ceMecTpy CTYAEHTU:

- BUKOHYIOTb Ta 3aXMLLAOTb 3aBAaHHS N1abopaTOpHUX POGIT (KOMMN'IOTEPHUX MPAKTUKYMIB) Y
BiiNOBIAHI TEPMIHM,

- MULWYTb MOAY/IbHY KOHTPOJIbHY PO6OTY,

- BUKOHYIOTb Ta 3axXuLLLaoTh rpadivHy pobory,

- M0 3aKiHYEHHi HaBYa/IbHOro NPOLLECY CKa1al0Th EK3aMEH.



Training by academic discipline is conducted remotely using Google Meet. In the case of conducting
classes remotely, the schedule and content of all types of work are saved. Students must attend lectures
and laboratory work on time. Students should turn off the sound of phones and other devices during
lectures or during lab assignments.

In the case of missing classes, the teacher gives the student the opportunity to pass the tasks of
previous laboratory work during the scheduled classes (the exception is the completion of some tasks in
connection with the end of the educational process).

If a student used a non-trivial approach when completing the task, then at the teacher's discretion,
such a student may receive an additional 1 point.

To defend the laboratory work, the student must demonstrate its correct operation, according to
the task, source codes/diagrams and answer the teacher's questions on the topic of the work. Laboratory
works are written individually and independently.

The policy and principles of academic integrity are defined in Chapter 3 of the Code of Honor of the
National Technical University of Ukraine "lhor Sikorsky Kyiv Polytechnic Institute". More details:
https://kpi.ua/code.

Norms of ethical behavior Norms of ethical behavior of students and employees are defined in
Chapter 2 of the Code of Honor of the National Technical University of Ukraine "lhor Sikorskyi Kyiv
Polytechnic Institute". More details: https://kpi.ua/code.

During the semester, students:

- prepare and explain the tasks of laboratory works (computer workshops) in the appropriate terms,

- write a modular control work,

- prepare and explain graphic work,

- at the end of the educational process, they take an oral exam.

8. BuAM KOHTPOJIIO Ta PEMTUHIOBA CUCTEMA OL,iHIOBaHHA pe3y/bTaTiB HaB4YaHHA (PCO) / Types of
control and rating system for evaluating learning outcomes (RSO)

1. CTapTOBUIA PENTUHT (BUKOHAHHSA POBIT B ceMecTpi) OLiHIETbCA Yy 50 6aniB. Posnogin 6anis
HaBeJieHo B Tabaun,i:

MaKcuManbHa KiJIbKiCTb

Po6oTtun 6aniB 3a BUKOHAHHS >
po6oTH

NabopatopHa pob6ota N21. CTBOpeHHSA NporpaMm Ha MOBiI 1 1

BMCOKOFO PiBHS, BUKOPUCTOBYO4YM KOoHLenw,ii OOl

NabopatopHa pobota N22. Po60oTa 3i cnnckamu Ta 3 3

rnobanamu B MPB/, IRIS

NabopaTtopHa poboTta N23. Po3pobka KOHLEeNTya AbHOI 5 5

Mogeni BJl npegmeTHoi obnacTi

NabopatopHa pobota N24. CTBOpeHHS KnaciB Ta 06’eKTiB 5 5

npeaMeTHOI obnacTi Ta 36epexkeHHs ix B [TPB/, IRIS

NabopaTtopHa po6oTta N25. CTBOpeHHS MeTo/,iB KJ1aciB Ta 6 6

06’ekTiB npegMeTHoi o6nacTi B MPB/, IRIS

NabopaTtopHa poboTta N26. BukopuctaHHsa mosu SQL ans 6 6

po60TK 3 06’eKTamMun NpeameTHoi obnacti B MPE/, IRIS
NabopatopHa pob6ota N27. CtBopeHHs Web-npoekTty ans
3BEpPHEHHS A0 06’eKTiB/Tabanub/rnobanis npeagMeTHoOI 6 6
o6nacti B MPB/, IRIS 3 BUKOopucTtaHHam CSP, REST i SOAP
NabopatopHa pobota N28. CTBOpEHHS JOKYMEHTIB
npeameTHoi o6aacti B NMPBJ, MongoDB, BUKOHaHHS 4 4
3BEpPHEHb Ta 0OPOOKa JaHUX

Mopay/ibHa KOHTPOJIbHa poboTa 10 10

IpadivyHa poboTa 4 4




50

LLTpadHi 6anm npu 3ga4i nabopaTtopHUX pobiT HapaxoByOTbCA 3a:
1) HeonTUManbHUI anroput™ - 10% BiJ, MaKCMMaNbHOT KiIbKOCTi 6aniB;
2) HeonTMMabHi CTPYKTYpU NpeacTaBaeHHs iHpopmalii - 10% Bij, MaKCMManbHOT KiIbKOCTi 6aniB;
3) HeHapaHy abo HeBipHY BignNoBiAb Ha 3anuTaHHA - 20% Big, MaKCMMaNbHOT KiNIbKOCTI 6aniB.

Ha ocTaHHil neKujii npoBoaUTLCS MOAyJ/ibHa KOHTPOJibHa poboTa, fika CKNafdacTbcs 3 5 nutaHb.
OuiHIOBaHHS MOYIbHOI KOHTPOJIbHOT POGOTU BUKOHYETLCS HACTYMHUM YNHOM:

— 32 KOXXHe NMUTaHHS, Ha sKe JaHO NOBHY NMpPaBW/IbHY BiNOBIAb, BUCTaBASETbCA 2 6anu;

— 32 KOXXHe NUTaHHS, Y BinoBiAi Ha siKe € HE3HAYHI HETOYHOCTI, BUCTaBAsIETbCA 1 6an;

— CcyMytoTbcs 6aam 3a BCi 5 nuTaHb.

B ™Mexax u4acy, BuAineHoro Ans caMoCTiMHOI po60TH, CTYAEHT roTye rpadiyHy poboTy, Lo
CKNlafa€eTbes 3 4 aiarpamM/cxeM Ans NpoeKTy, po3pobseHoro B 7 nabopatopHilt poborTi, BignosiaHo A0
CBOro BapiaHTy:

1. Cxema penauinnHoi b/.

2. Niarpama Knacis.

3. Oiarpama o6’eKTiB.

4. liarpama nocigoBHOCTI.

OuiHoBaHHSA rpagivyHoi pob0TN BUKOHYETHCA HACTYNMHUM YUHOM:

- 32 KOXKHY NOBHY NMpaBubHY giarpamMy/cxemMy BUCTaBAsAETbCA 1 6an;

- cyMyloTbcsl 6anu 3a BCi 4 giarpamMu/cxemu.

The starting rating (performance of work in the semester) is estimated at 50 points. The distribution of
points is given in the table:

Types of tasks Contribution to the >
semester rating of
points
Laboratory work #1. Creating a program in a high-level language 1 1
using OOP concepts.
Laboratory work #2. Working with lists and globals in PRBD IRIS. 3 3
Laboratory work #3. Development of a conceptual database model 4 4
of the subject area.
Laboratory work #4. Creating subject area classes and objects and 4 4
saving them in IRIS PRDB.
Laboratory work #5. Creation of methods of classes and objects of 6 6
the subject area in PRDB IRIS.
Laboratory work #6. Using the SQL language to work with domain 6 6
objects in the IRIS PRDB.
Laboratory work #7. Creation of a Web-project to access 6
objects/tables/globals of the subject area in PRDB IRIS using CSP, 6
REST and SOAP.
Laboratory work #8. Creation of domain documents in the MongoDB 4
. . . 4
PRDB, execution of queries and data processing.
Modular control work 10 10
Graphic work 4 4
50

Penalty points for passing laboratory work are calculated for:
1) suboptimal algorithm - 10% of the maximum number of points;
2) suboptimal information presentation structures - 10% of the maximum number of points;




3) a non-provided or incorrect answer to a question - 20% of the maximum number of points.

At the last lecture, a modular test consisting of 5 questions is conducted. Evaluation of the
modular control work is performed as follows:

- 2 points are awarded for each question that is answered completely and correctly;

- 1 point is awarded for each question, the answer to which contains minor inaccuracies;

- points for all 5 questions are added up.

Within the time allotted for independent work, the student prepares a graphic work consisting of 4
diagrams/schemes for the project developed in laboratory work 7, according to his option:

1. Scheme of a relational database.

2. Class diagram.

3. Diagram of objects.

4. Sequence diagram.

Evaluation of graphic work is performed as follows:

- 1 point is awarded for each complete and correct diagram/diagram;

- points for all 4 diagrams/schemes are added up.

2. KaneHaapHui KOHTPOJIb MPOBOANTLCA ABiYi HA CEMECTP SIK MOHITOPUMHI NOTOYHOIO CTaHy
BMKOHaHHS BUMOT cuiabycy:

Kowrepii Nepwnit KaneHaapHui | ipyrni KaneHaapHum
KOHTPOJ1Ib KOHTPO/1b
TepMiH KaneHgapHoro TKaeHD 6-7 TwxaeHb 12-13
KOHTpOJI0
y .
MOBMU OTp.lfIMa.HHFI > 5 6asis 221 6an
MO3UTUBHOI OLIHKM

Calendar control is carried out twice a semester as a monitoring of the current state of meeting
the requirements of the syllabus:

Criterion

First calendar control

Second calendar control

Calendar control period

Week 6-7

Week 12-13

Conditions for receiving a

> 5 points

> 21 points

positive grade

3. YMOBM JONYCKY [0 EK3aMEHY: BiACYTHICTb 3a60proBaHoOCTEN 3 JJabopaTopHUX pobiT 1 -8 Ta
CTapTOBUMN PENTUHT He MeHLe 30 b6ani..

Conditions for admission to the exam: all laboratory works are submitted and a starting rating of
at least 30 points.

4. EK3aMeHaLinH1M penTuHr (BignoBiab Ha eK3aMeHi) ouiHoeTbea B 50 6aniB. EK3aMeHau,inHui
6ineT cKNaga€eTbCs 3 ABOX TEOPETUYHUX MUTAHb Ta OJHOIO NPAKTUYHOro 3aBAaHHs. BaroBuin 6an
KOXXHOro TEOPETMYHOIO NUTaHHSA - 15 6aniB, 3aBaaHHA - 20 Gani..

TeopeTryHa YacTMHA OL,IHKETLCA TAKUM YNHOM:

- NpaBW/IbHA YiTKO BUKNAZEHa, NOBHA BignoBiab - (He MeHwe 90% noTpibHoi iHdopmaLii) - 13-15
6anis;

- lIOCTaTHbO MOBHa BiANoOBiAb (He MeHLe 75% noTpibHoi iHpopMalii) - 11-12 6anis.;

- HenoBHa BignoBiab (He MeHwe 60% noTpibHoI iHpopmaLii) - 9-10 Ganis;

- He3a40BisIbHA BignoBigb - 0 6anis.

MpaKTHYHe 3aBAaHHSA OLHIETLCA TAKUM YNHOM:

- NOBHe, 6e3noMuIKoBe po3B’s3yBaHHs 3aBAaHHsA - 18-20 6anis;




- MOBHE, PO3B’A3yBaHHS 3aBAaHHS i3 HECYTTEBMMM HeBignoBigHocTAMM - 15-17-6aniB;
- 3aBJlaHHS BUKOHaHE 3 NEBHUMMU HeJonikaMmu - 12-14 6anis;
- 3aBaHHS He BUKOHaHo - 0 6anis.

Examination rating (exam answer) is estimated at 50 points. The examination ticket consists of two
theoretical questions and one practical task. The weighting point of each theoretical question is 15
points, the task is 20 points.

The theoretical part is evaluated as follows:

- a correct, clearly stated, complete answer - (at least 90% of the required information) - 13-15
points;

- sufficiently complete answer (at least 75% of the required information) - 11-12 points;

- incomplete answer (at least 60% of the required information) - 9-10 points;

- unsatisfactory answer - 0 points.

The practical task is evaluated as follows:

- complete, error-free solution of the task - 18-20 points;

- complete, solving the task with insignificant discrepancies - 15-17 points;

- the task was completed with certain shortcomings - 12-14 points;

- task not completed - 0 points.

5. PerTnHroBa ouiHKa 3a OCBiTHIM KOMNOHEHT PO3PaXOBYETLCA SIK CyMa 6aniB CTapTOBOro Ta
eK3aMeHalinHoro pentuHris (50 + 50 = 100 6aniB) i BU3HAYaAETLCA 3riAHO 3 TabAULEID
nepeBeeHHs PENTUHIOBUX BaniB Y OLLIHKY 33 YHIBEPCUTETCHKOIO LLIKAJIOH:

Kinbkictb 6anis OuiHKa
100-95 BigMiHHO
94-85 Oyxxe pobpe
84-75 Hobpe

74-65 3a,40BifbHO
64-60 JocTtaTtHbO
MeHLue 60 He3apoBinbHO
He BMKOHaHi ymMoBMU He gonyuwieHo
[ONYCKY

The rating for the educational component is calculated as the sum of the points of the initial and
examination ratings (50 + 50 = 100 points) and is determined according to the table of the transfer
of rating points to the rating on the university scale:

Number of points Evaluation
100-95 Excellent
94-85 Very good
84-75 Good
74-65 Satisfactory
64-60 Sufficient
Less than 60 Unsatisfactory
Admission conditions not met Not admitted
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CKNafeHo JOUEHT, K.T.H., Muxainosa IpnHa FOpiiBHa
YxBaneHo Kadpeapoto LMdpoBUX TEXHOOTIN B eHepreTuli (npoTokon Ne 22 Big, 25.06.2025)

MNoroa)xeHo MeToAUYHOO KOMicieto iHCTUTYTY (MpoTokon N2 9 Big, 27.06.25)
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