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IHCTPYKLiA KOpUCTyBauam Katanory

1. Kinbkictb i 0bcar (y Kpeantax EKTC) HaBYaNbHUX AMCUUNAIH, AKI MOXe obpaTu CTyaeHT
(BMBipKOBUX AMCLMNIH) BUSHAYAETLCA HaBYaIbHUM NJAaHOM, a came ans 3 Kypcy — 32 KpeauTu, ans
4 kypcy — 24 KpeanTn. Y HaBY4aNbHOMY MJIaHi 3a3HAYAETLCA TAKOX CEMECTP, Y AKOMY BUKNAAAETbCA
BMbipKkoBa aucumnniHa, Gopma cemMecTpoBOro KOHTPO/IO, BUAM Ta 06CArM HaBYaIbHUX 3aHATD.

2. Mpoueaypa Bnbopy CTyaeHTaMKU HaBYaNbHUX AUCUUNAIH 3 D-KaTanory peanisyeTbeca Yyepes
cneujianizoBaHy iHpopmaLiliHy cuctemy YHiBepcuTeTy my.kpi.ua Ta BKAKOYAE TaKi eTanu:

2.1 PeecTpauis ctygeHTa B my.kpi.ua

2.2 3pilcHeHHs cTyaeHTOM BUOOpPY AMCUMNIH

2.3 MiaTBepAKeHHA CTYAEHTY MOro BM6opy HaBYanbHUX gucumnniH i3 ®-Katanory

2.4 OnpautoBaHHA pe3ynbTaTiB BMbOpYy aucumnnid (dikcauia pesynbtaTie BubOpy) Ta
nepefaya AaHUX ANA KOpPeKLUil iHAMBIAYyaNbHUX HABYANbHUX NNAHIB CTYAEHTIB.

3. Y pa3i HemoxXnmBocTi popMyBaHHA NOBHOI aKaZeMiYyHOi rpynn ANnA BMBYEHHA MEBHOI
BMOIPKOBOI AMCUMNAIHWN, CTyAEHTaM HAAaEeTbCA MOMAMUBICTL 34IMCHUTM NOBTOPHMIA BUMOIp,
NPUEAHABLUMCD A0 BXe CGOPMOBaHMUX HAaBYAIbHUX Tpy.

4. CTypeHT He moxKe ABidi 0bpaTn o4HY M Ty XK CaMy HaB4YaNbHYy gucumnniHy. CTyaeHT He
Mo¥Ke obpaTu ogHy M Ty X CaMy HaBYaNbHYy AMCUMNAIHY, AKAQ BUKIALAETbCA YKPATHCbKOK Ta
aHMNINCbKOKD MOBaMM OfHOYACHO (HeobxigHO 06paTh abo yKPaiHOMOBHWUI, abO aHIMOMOBHWIM
BapiaHT).

5. AKkwo 3406yBay i3 NoBaXKHOI NPUUYMHKN He 3mir obpaTn gMcumniiHM BYacHo, abo BUSBMB
NOMW/IKY LWOAO CBOrO BOJMEBUABMIEHHA, BiH 3BEpPTaETbCA A0 AEKaHaTy i3 3aABOO0 AS1A 3anucy Ha
BMBYEHHA 0OpaHMX HUM AUCUMNAIH, HaAaBLWKM AOKYMEHTIB, AKi 3aCBiAYYOTb NOBAMKHICTb NPUYMH.
3aABa Ha 3MiHy BMBiIpPKOBOI AMcUMNAiHM Y cPOPMOBAHOMY iHAMBIAYAaNbHOMY HABYaZbHOMY NAAHI
Ma€E NoJaBaTUCA He Mi3HilWe HiXK 3a micAub A0 NO4YaTKy CemecTpy, B AKOMY BMKAAAAETbCA UA
ancumnniHa. He gonyckaetbca 3miHa 06paHMX AMCLMNAIH NiCNA NOYATKY HAaBYaNbHOTO CEMECTpPY, B
AKOMY BOHW BMKNAAAOTbLCA.

6. CTyaeHT, AKMMA 3HEXTyBaB CBOIM MpaBom BMOOpY, Oyae 3anuMcaHM HA BMBYEHHA TUX
AucumMnnin, Aki 3aBigyBay BMNYCcKOBOI Kadedpu BBarkaTume nNOTPIOHMMKW ana onTumisauii
HaBYaNbHUX rPYN i NOTOKIB.

7. OO6paHi CTyAeHTOM HaBYaNbHi AMCUMNIIHM 3a3HAYAKOTbCA Y WMOro iHAMBIAyanbHOMY
HaB4Ya/bHOMY NMaHi. HaBYanbHi AUCUMNNIHK, AKI BHECEHI A0 iHAMBIAYaAbHOrO HAaBYaAbHOIO NAaHy
3400yBava, € 060B'A3KOBMMU AN BUBYEHHS.

8. binbwe iHPopmaLii Npo NopAafoK peanisauii cTyaeHTamu npaBa Ha BinbHWUI BMOIp
HaBYaNbHUX OMCLUMNAIH MOXHA 3HaWTM Yy MMONOXKEHHI NPO peani3auito npaBa Ha BiNbHUK BUbIp
HaBYaNbHMX AucumMnAiH 3a06yBadamm Buwoi ocsith Kl im. Irops CikopcbKoro.


https://my.kpi.ua/
https://my.kpi.ua/

d-Kartanor

Aucyunninu dna 3 Kypcy (8ubip Opy20KypcHuUkamu)

MNoTpi6bHo 06paTn 32 KpeauTHn 3a piK: 5-1 cemecTp: 16 KpeauTis; 6-1 cemecTp: 16 KpeauTis.

. . Kin-tb CemecTtpoBa
Ne Ha3Ba HaB4YanbHOI AUcCUMUNNIHU Cemectp . .
KpepuTis arecrauin
1. ObuncntoBanbHi meToam onTUmisauii 5 4 3anik
2. Computational Optimization Methods 5 4 3anik
3. Po3pobaeHHs MObiNbHMX 3aCTOCYHKIB 5 4 3anik
4, Mobile Application Development 5 4 3anik
5. Po3pobneHHs Be63acTOCYHKiB 5 4 3anik
6. Web Application Development 5 4 3anik
7. Teopia iHpopMmaLii Ta KogyBaHHA 5 4 3anik
8. Information Theory and Coding 5 4 3anik
9. YnpaBniHHA cTapTan NPoOEKTamm 5 4 3aniK
nporpamHoro 3abesneyeHHA
10. Management of Software Startup Projects 5 4 3anik
11. TexHonorii 06pobneHHA BEANKNX AaHUX 5 4 3anik
12. Big Data Technologies 5 4 3anik
13. Ab6cTpaKTHa anrebpa gnsa iHxeHepil 6 4 3anik
nporpamHoro 3abesneyeHHn
14. Abstract Algebra for Software Engineering 6 4 3anik
15. ®PyHKUiMHe nporpamyBaHHA 6 4 3anik
16. Functional Programming 6 4 3aniK
17. KpocnnatdpopmHe nporpamyBaHHA 6 4 3aniK
18. Cross-Platform Programming 6 4 3anik
19. CuctemHe nporpamyBaHHA 6 4 3anik
20. System Programming 6 4 3anik
21. MeHeaXXMeHT NporpamHoro NPoAyKTy 6 4 3aniK
22. Software Product Management 6 4 3anik
23. Web-TexHonorii Ta po3pobka web-cuctem 6 4 3anik
24, Web Technologies and Web Systems 6 4 3anik
Development
25. MpuKknagHe nporpamHe 3abesneyeHHA 6 4 3aniK
mosoto Python
26. Python Applied Software Development 6 4 3anik
27. AHani3 gaHmx 6 4 3aiK
28. Data Analysis 6 4 3anik




Aucyunninu dnsa 4 Kypcy (8ubip mpemoboKypcHUkKamu)

MNoTpi6bHO 06paTn 24 KpeauTH 3a pik: 7-U cemecTtp: 12 KpeauTis; 8- cemecTp: 12 KpeauTis.

. . Kin-tb CemecTtpoBa
Ne Ha3Ba HaB4YanbHOI AUcCUMUNNIHU Cemectp . .
KpepuTis arecrauin

1. MporpamHi metoam o6pobneHHA 7 4 3anik
eKCnepuMeHTaNIbHUX AaHUX

2. Software Methods of Experimental Data 7 4 3anik
Processing

3. MeHeaXmeHT NpoeKTiB IT 7 4 3aniK

4. IT Project Management 7 4 3anik

5. Po3pobneHHs nporpamHoro 3abesneyeHHs 7 4 3aniK
3a meTogonorieto Agile

6. Agile Software Development 7 4 3anik

7. OCHOBM XMApPHUX TEXHONOTIN 7 4 3aniK

8. Cloud Technologies Fundamentals 7 4 3anik

9. O6pobKa Ta MogentoBaHHA AaHMX MOBOLO 7 4 3aniK
Python

10. Data Processing and Modeling in Python 7 4 3anik

11. bisHec-aHani3 npoueciB aBTomaTnsawii 8 4 3aniK
nporpamHoro 3abesneyeHHA

12. Business Analysis of Software Automation 8 4 3anik
Processes

13. IHppacTpyKTypa nporpamHoro 8 4 3aniK
3abe3neyeHHA

14. Software Infrastructure 8 4 3anik

15. MporpamHi 3acobu 3axmucty iHpopmauii 8 4 3anik

16. Software Instruments of Information 8 4 3anik
Protection

17. TexHonoris Block Chain 8 4 3anik

18. Block Chain Technology 8 4 3anik

19. EmnipnyHi meToAn NporpamHoi iHXeHepii 8 4 3aniK

20. Empirical Software Engineering Methods 8 4 3anik

21. MeToam nobyaoBm NporpamHmx 3acobis 8 4 3anik
ANA MaTpUYHMUX 06YnCneHb

22. Matrix Calculus Software Methods 8 4 3anik




AHoTaUii BUbipKoBUX ancumnnid gna 3 Kypcy

1. O6buuncntoBanbHi meToam onTUmisauii

Ouvcumnnina O6uucnoBanbHi metToau onTUMiIsauii
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

4 kpeautn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4YyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3 AUCUUNAIH AATOPUTMWU Ta CTPYKTYPU OaHUXY,
«MporpamyBaHHA», «MaTemaTuyHM  aHanis». Jloceig po3pobaeHHA
nporpamHoro 3abesneyeHHA Ha Byab-AKiA MOBI NporpamyBaHHS.

Wo 6yae suBuaTuca

Knacuoikauia metogis Ta anroputmis ontumisauyii. O6uumcnoBanbHa
CKNagHicTb  3agay  ontumisauii. Knac anroputmie  geTtepmiHOBaHOro
JIOKaNbHOro nouwyKky. Knac anropmtmie CTOXaCTUYHOTO JIOKA/JIbHOTO MOLUYKY.
leHeTWyHi anropuTmun. MypalwmnHi meToan Ta aAropuTMH.

Yomy ue uikaso/Tpeba
BMBYATH

CTpimKe poswupeHHA cdep 3acTOCyBaHHA METOAIB  MaTeMaATUYHOI
onTuUMmi3auii, Wo BiAOYBAETbCA B OCTaHHI poKM, dopmye noTpedy B
pO3B'A3yBaHHI HOBMX KNACiB 33434 NiABULLEHOI CKAAaAHOCTI Ta PO3MipHOCTI.
NMobyaoBa HOBMX MEeTO/iIB BUMara€ 3HaHHA OCHOB 064YMCNIOBAIbHUX MEeToAiB
onTUMI3auii, KOMN'IOTEPHUX  TEXHONOrIM  PO3B’A3aHHA  MPAKTUYHUX
obuncnoBanbHUX  3agay,  KiNbKICHOro  06rpyHTYBaHHA  TEXHIYHUX i
YNPaBAiHCbKUX pilleHb Ha OCHOBI BWKOPUCTAaHHA MeTOAiB onTumisauil,
ofeprKaHHA HeobXiaHOI MiAroTOBKM ANA 3aCTOCYBAHHA HAabyTUX 3HaHb MpwU
BUBYEHHI iIHWKWX ANCUMMNIH.

Yomy moxKHa

3HaTu:

HaBYMTUCA — MmeToam baraToKkputepianbHOi oNTUMI3aL,i;
— €eBOJIITMBHI MeToaM ONTMMI3aLLil;
— CTOXACTMYHi aNTOPUTMM 3HAXOOKEHHA EKCTPEMAIbHOTO 3HAaUYEHHA PYHKL.
Ymitu:
— 3aCTOCOBYBATM HA NPAKTULi meToau HaraTokpuTepiabHOT ONTUMI3aLii ana
noby0BM NPOrpaMHUX CUCTEM;
— 3aCTOCOBYBATM Ha MNpPaAKTULi MypawwWHi anroputmm ana po3pobneHHA
nporpamHoro 3abesnevyeHHA po3B’A3aHHA MAaTEMATUYHMX 3343Y;
— po3pobnATM nporpamHe 3abe3nevyeHHA ANA peanizauii  CTOXaCTUYHUX
aNropuTMiB 064YNCNEHHA EKCTPEMAIbHOTO 3HAYEHHA PyHKL;I.
AK MmOXHa Po3pobneHHs Ta edeKTMBHE 3aCTOCYyBaHHA MNPOrpamHUX A0AATKIB ANA
KopuctyBaTmca 0b6YNCNEHHA EeKCTPeMaNbHUX 3HAYeHb OYHKLIA OAHIeEl 3MiHHOI Ta YHKLIT

HabyTUMM 3HAHHAMM i
YMIHHAMM

KiIbKOX 3MiHHUX.

IHpopmauiiHe

Cunnabyc

3abe3neueHHs ENEeKTPOHHMI KOHCMNEKT NIeKL,ii
CemecTtpoBuit 3anik
KOHTPOJb




2. Computational Optimization Methods

Course Computational Optimization Methods
Department Computer Systems Software Department

Level of higher First (Bachelor)

education

Year of study, 3 year, 5™ semester

semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for
begin studying the
course

Knowledge of the disciplines "Data Structures and Algorithms",

"Programming", "Higher Mathematics". Experience in software development
for any programming language.

What will be studied

Classification of optimization methods and algorithms. Computational
complexity of optimization tasks. Algorithms class of deterministic local
search. Algorithms class of stochastic local search. Genetic algorithms. Ant
methods and algorithms.

Why is this interesting
/ worth exploring

Rapid expansion of application scope of mathematical optimization methods
forms requirement for solving new classes of increased complexity and
dimension tasks in recent years.

Building new methods requires basic knowledge of computational
optimization methods, computer technologies of solving practical
computational tasks, quantitative substantiation of technical and managerial
decisions based on using optimization methods.

Obtainment of required training for applying acquired knowledge to study
other disciplines.

What can you learn

To know:

— methods of multicriteria optimization;

— evolutionary optimization methods;

— stochastic algorithms for searching extreme value of function.

Be able to:

— apply methods of multicriteria optimization to develop program systems in
practice;

— apply ant algorithms to develop software for solving mathematical tasks in
practice;

— develop software for implementing stochastic algorithms of computing
extreme value of function.

How to use the
acquired knowledge
and skills

Development and effective application of software applications to compute
extreme values of single-variable functions and several-variables functions.

Information support of
the course

Syllabus
Electronic lecture notes

Semester assessment

Final Test




3. Po3pobneHHA MOBinbHUX 3aCTOCYHKIB

Aucumnnina Po3po6aeHHA MO6iNnbHUX 3aCTOCYHKIB
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMMK 3 HaBYaNbHUX AMcunNAiH « OCHOBWM NporpamyBaHHA»,
«[MporpamyBaHHA», «ba3n gaHnx».

o 6yae suBuyaTuca

Mo6inbHi nporpamHi 3acTocyHKU. MobinbHi onepauiiHi cuctemun (Android,
i0S). MoBwu nporpamyBaHHA MOBiNbHMX NPOrPaMHUX 3aCTOCYHKiIB (Java, Swift).
KUTTEBMIM LMKN MOBINbHMX NPOrPamMHMX 3aCTOCYHKIB. CneumdikaLia Bumor go
MOBINbHMX NPOrpamHMX 3acTOCyHKiB. CTaTM4Ha Ta AWMHAMIYHA NIOTIYHI
CTPYKTYpU  MOBINbHUX NPOrpamHMx  3acTOCyHKiB. ®Pi3nyHa CTpyKTypa
MOBINbHMUX MPOrpaMHUX 3aCTOCYHKIB. MporpamHe peanizyBaHHA MOBGINbHMX
3aCTOCYHKIB 3@ IX CTPYKTYpamMu.

MobinbHi onepauintHi cuctemun Android, iOS; mosu nporpamysaHHA Java, Swift.

Yomy ue uikaso/Tpeba
BMUBYATH

MeTol AucUMNAIHU € HAbYTTA TEOpPeTUYHMX 3HAHb | NPAKTUYHUX HABMKIB
po3p0bAEHHA MOBINbHMX NPOrPaMHMX 3aCTOCYHKIB. BUKOPUCTAHHA HabyTux
NPaKTUYHUX HAaBMKIB A03BOIUTb MPOEKTYBATH, PO3P06AATM Ta eKCnayaTyBaTH
MOOGiNbHI NPOrpamHi 3aCTOCYHKM Ha NpUKAagi onepauiiHnx cuctem Android,
iOS.

Yomy moxKHa
HaBUYUTUCA

3HaTu:

— 0cob6amBocTi po3pobaeHHA MODBINbHMX NPOrPAMHMX 3aCTOCYHKIB;

— KMTTEBUM LMKA MOBINbHOrO NPOrpaMHoro 3abesneyeHHs;

— OCHOBW NporpamyBaHHA MOoBaM# Java, Swift;

— OCHOBW NPOEKTYBAHHA MODINIbHMX NPOrPaMHMX 3aCTOCYHKIB;

— OCHOBW PO3p0HAEHHA MODBINbHMX NPOrPAMHUX 3aCTOCYHKIB;

— OCHOBW TecTyBaHHA MOBIiNIbHUX NPOrPamMHMX 3aCTOCYHKIB;

— 0c06AMBOCTI eKcnyaTyBaHHA MOBIIbHMX NPOrPaMHUX 3aCTOCYHKIB.

AK MmOXHa
KOpuUCTyBaTuUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— cneuundikyBaT BUMOIrM A0 MOBINbHUX MPOrPaMHUX 3aCTOCYHKIB;

— CTBOPIOBATU CTATMYHY JIOTIMHY CTPYKTYpPY MOBINbHUX MNpPOrpamHmx
3aCTOCYHKIB;

— CTBOPHOBATU AMHAMIYHY JIOFIYHY CTPYKTYpYy MOBINbHUX NpOrpamHmx
3aCTOCYHKIB;

— CTBOPIOBATU Pi3NUHY CTPYKTYPY MOBINbHUX NPOrpamHMX 3aCTOCYHKIB;

— NPOrpamHoO peanizoByBaTM MODINbHI NPOrpamMHi  3aCTOCYHKM 3a X
CTPYKTYypamm.
IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik
KOHTPO/b
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4. Mobile Application Development

Course Mobile Application Development
Department Computer Systems Software Department

Level of higher First (Bachelor)

education

Year of study, semester

3 year, 5™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Fundamentals of

"Programming", "Databases".

Programming",

What will be studied

Mobile software applications. Mobile operating systems (Android, iOS).
Programming languages of mobile software applications (Java, Swift). Life
cycle of mobile software applications. Requirements specification to mobile
software applications. Static and dynamic logical structures of mobile software
applications. Physical structure of mobile software applications. Software
implementation of mobile applications according to their structures.

Android, iOS mobile operating systems. Java, Swift programming languages.

Why is this interesting /
worth exploring

The purpose of discipline is to acquire theoretical knowledge and practical
skills of mobile software application development. Using acquired practical
skills will allow you to design, develop and operate mobile software
applications for Android, iOS operating systems.

What can you learn

To know:

— features of mobile software application development;
— life cycle of mobile software;

— programming basics of Java, Swift languages;

— basics of mobile software application design;

— basics of mobile software application development;

— basics of mobile software application testing;

— features of mobile software application exploitation.

How to use the acquired
knowledge and skills

Be able to:

— specify requirements to mobile software applications;

— develop logical static structure of mobile software applications;

— develop dynamic static structure of mobile software applications;

— develop physical structure of mobile software applications;

— implement mobile software applications according to their structures.

Information support of
the course

Syllabus
Electronic lecture notes

Semester assessment

Final Test
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5. Po3pobneHHA Be63aCTOCYHKiB

Ouvcumnnina Po3pobneHHA Be63acTOCYHKiB
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HAaHHAMM 3 AUCUMNAIH «ANTOPUTMWU Ta CTPYKTYPU AAHUXY,
«OcHOBM NporpamyBaHHA», «[porpamyBaHHA».

o 6yae suBuyaTuca

OcHOBHi  KOHUenuji BebnporpamyBaHHA: KNIEHT-CEPBEPHA  apXiTEKTypa
Beb3acTocyHKiB, npotokon HTTP (/1.1, /2, /3), REST API Ta cneumndikauis
OpenAPIl, acMHXpoOHHe nporpamyBaHHA. Po3pobneHHA cepBepHOi YacTUHU
BeH3acTocyHKiB Ha npuknagai nnatdopmm .NET Ta ppenimsopKky ASP.NET Core.
OcHoBM po3pobneHHA  KNIEHTCbKOI 4YacTUHM  Beb3acTtocyHkiB: HTML,
JavaScript/TypeScript, CSS.

Yomy ue uikaBo/Tpeba
BMUBYATH

CyyacHMI CBIT HEMOX/IMBO yABUTM 6e3 Beb3aCTOCYHKIB — Big, NpoCTMX
iHpopMaLiMHUX CcaWTiB A0 CKAAAHUX iHTEPAKTMBHWUX  CepBiCiB, WO
BMKOPUCTOBYIOTbCA B Bi3Heci, ocBiTi, MeguuUMHi Ta iHWKX cdepax. BuueHHA
po3pobaeHHA BE63ACTOCYHKIB A€ MOMK/IMUBICTb HE /iMLE 3PO3YMITU NPUHLLUNK
CTBOPEHHA Cy4YacHWx BebpiweHb, a W onaHyBaTM 3aTpebyBaHi HaBWUYKMK
nporpamyBaHHA, poboTn 3 H6aszamu AaHMX, CEPBEPHMMM Ta KAIEHTCbKMMM
TexHonoriamn. ONaHyBaHHA LMX HABUYOK BiAKPUBAE LUMPOKI MOXKAMBOCTI ANA
ManbyTHbOT Kap’epu, agyKe NonuT Ha Be6Po3pOobHMKIB 3aNNLWAETLCA CTabinbHO
BMCOKUM.

Y xoAi BWKOHaHHA pobiT KomMN'IOTEPHWUX NPaKTUKymiB 6Oyae CTBOPEHO
NOBHOLHHWI BEH3aCTOCYHOK, AKNIM CKNagaTMmeTbeA i3 cepBepHoro REST API 3
6a30t0 AaHWX Ta KNIEHTCbKOT YaCTUHWU 3 BUKOPUCTAHHAM Cy4acHUX bpay3epHux
TexHonorin. lMpu UubOMy CTyAeHTU He O0OMexXylTbCA NEeBHOK MOBOIO
NporpamyBaHHA YM TEXHOJIOTIELD.

Ua aucumnnina Takox 6yae LikaBoto CTyaeHTam, Wwo obpanu nnatpopmy .NET
B AKOCTI CBOEI OCHOBHOI nnatdopmu anAa npodecinHoi AiANbHOCTI, aarKe
BMKNaZaHHA BiabyBaeTbcA 3 ii BUKOPWUCTAHHAM Yy AKOCTI NpuKaagy
(sebdppermBopk ASP.NET Core). Lle 403BOAUTb NOrNMOUTM 3arasibHi 3HAHHSA
nnatoopmu .NET (HanpuKknaa, aCUHXPOHHOIO NPOrpamMyBaHHA), AKI MOXINBO
BMKOPUCTOBYBATU i NPU PO3POBNEHHI iHLWIMX TUNIB 3aCTOCYHKIB.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— ocHoBM npoTokony HTTP;

— apxiTeKTypHuin ctunb REST Ta cneuundikauii OpenAPl;

—  MNPUHLMNN AaCUHXPOHHOIO NPOrpPamyBaHHS;

—  NpUHLUMNKN po3pobaeHHA cepBepHMX YacTMH Beb3acTOCyHKiB, Big 6a3o0Bux
ocHoB 80 APl observability Ta asTeHTMdiKaLii i aBTOpM3aL,i;

— apxiTeKTypHi wabnoHn npoektyBaHHa Dependency Injection, ORM, DTO,
Object Mapper;

—  NpuUHUMNK BigobpaxeHHA pensuinHoi mopeni 6a3 gaHuMx y 06’eKTHO-
OpIEHTOBAHY Napagurmy;

—  NpPUHLMNN po3pobaeHHA KNIEHTCbKMX YacTMH Be63acTOCyHKiB, Big, Wwapis
po3miTku (HTML) Ta BigobpaxkeHHs (CSS) ao wapy noseiHku (JavaScript i
TypeScript).
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AK moXXHa YmiTun:

KopuctyBaTmucsa — NpoeKTyBaTu cepBepHe AP| Be63acTOCYHKiB 32 Cy4aCHUMM CTaHAAPTaMM Ta
HabyTMMK 3HaHHAMM i BMMOramu;
YyMiHHAMMU — po3pobnioBaTM cepBepHi YaCTUHU BebH3ACTOCYHKIB i3 BUKOPUCTAHHAM

Cy4aCHUX TEXHONOTIN;
— po3pobntOBaTU  KNIEHTCbKI  4YacTMHWM BeB3ACTOCYHKIB 3@ Cy4aCHUMU
6pay3epHUMM CTaHAAPTAMM.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in

CemecTpoBMii KOHTPOAbL | 3aniK
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6. Web Application Development

Course Web Application Development
Department Computer Systems Software Department

Level of higher First (Bachelor)

education

Year of study, semester

3 year, 5™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Algorithms and Data Structures", "Fundamentals

of Programming", "Programming".

What will be studied

Basic concepts of web programming: client-server architecture of web
applications, HTTP protocol (/1.1, /2, /3), REST APl and OpenAPI specification,
asynchronous programming. Development of the server-side of web
applications using the .NET platform and ASP.NET Core framework as an
example. Fundamentals of developing the client-side of web applications:
HTML, JavaScript/TypeScript, CSS.

Why is this interesting /
worth exploring

The modern world is impossible to imagine without web applications — from
simple information sites to complex interactive services used in business,
education, medicine and other areas. Studying web application development
allows you not only to understand the principles of creating modern web
solutions, but also to master the required skills of programming, working with
databases, server and client technologies. Mastering these skills opens up wide
opportunities for a future career, because the demand for web developers
remains consistently high.

During the computer workshops, a full-fledged web application will be created,
which will consist of a server REST API with a database and a client part using
modern browser technologies. At the same time, students are not limited to a
specific programming language or technology.

This discipline will also be interesting for students who have chosen the .NET
platform as their main platform for professional activity, as the teaching is
done using it as an example (the ASP.NET Core web framework). This will allow
you to deepen your general knowledge of the .NET platform (e.g.,
asynchronous programming), which can be used when developing other types
of applications.

What can you learn

To know:

— basics of the HTTP protocol;

— REST architectural style and OpenAPI specification;

— principles of the asynchronous programming;

— principles of developing server-side web applications, from basic
fundamentals to APl observability and authentication and authorization;

— architectural design patterns Dependency Injection, ORM, DTO, Object
Mapper;

— principles of mapping the relational database model into an object-
oriented paradigm;

— principles of developing client-side web applications, from the markup
(HTML) and presentation (CSS) layers to the behavior layer (JavaScript and
TypeScript).
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How to use the acquired
knowledge and skills

Be able to:

— design the server API of web applications according to modern standards
and requirements;

— develop the server-side of web applications using modern technologies;

— develop the client-side of web applications according to modern browser

standards.
Information support of | Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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7. Teopia iHpopmalii Ta KOAyBaHHA

Ouncumnnina Teopia iHpopmalii Ta KogyBaHHA
Kadeppa MporpamHoro 3abe3neyeHHA KOMN' IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru 4o novatky BonogiHHA 3HaHHAMM 3 HaBYaNbHUX Aucumnaid "JliHiMHa anrebpa Ta
BUBYEHHA aHanitMyHa  reometpia’,  "Komn’'toTepHa  OMCKpeTHa  maTtemaTuKa',

"MaTtemaTuyHunin aHanis".

o 6yae suBuyaTuca

OcHoBHi meToam Teopii iHbopmau,ii Ta Teopii KoayBaHHA.

Yomy ue uikaso/Tpeba
BUBYATH

MeTo gUCUUNANIHN € HABYTTA CTyAEeHTaMUN TEOPETUYHMX 3HAHD:

— OCHOB Teopii iHdopmauii, 1i OCHOBHMX MNOCTYNaTiB Ta KiNbKiCHOro
BMMIipIOBaHHA iHpopMalLLii;

— Teopii KoayBaHHA iHGOpPMaL,ii B KOMN'IOTEPHUX CUCTEMAX;

Ta NPAKTUYHUX HABUKIB:

— 3AaTHoOCTi BMbopy iHdopmaLiliHOoi TexHonorii BignoBiAHO A0 BUMOr A0
iHpopMaLiiHoi cuctemu;

— BUMIpY KinbKicCHUX napameTpis iHPopmauii, ob6pobLi, nepeTBOPeHH!O,
KBAHTYBaHHIO Ta ANUCKpETU3aLLii CUrHanIB ;

— KOAyBaHHA Komn'toTepHoi iHpopmalii.

‘-Iomy MO>HaA HaB4YHUTUCA

3HaTu:
— OCHOBHi MNONOXEHHA, TEePMiHM Ta BM3Ha4yeHHA Teopii iHGopmauii Ta
KOAYBaHHA;

—  NPUHLMNN KOAYBAHHA Ta AEeKOAYBaHHA ANCKPETHOI iHbopmaui;

—  MeToAMKM WndpyBaHHA Ta CTUCHEHHA AMCKpeTHOI iHdopmalui;

— OCHOBHWX MPUHLMMN NepeTBOpeHHA iHpopmaLlii;

—  @i3nyHi OCHOBM NpUMHLMNIB NepeTBOpPeHHA iHPopMaLii, NnepeTBOPEeHHS
yp'e;

— OCHOBM KBAHTOBOI iHpOpMaUii.

AK MmOoXHa
KOpuUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— ouiHloBaTH KiNbKICHi  xapakTtepucTukm iHbopmauii npu 06pobui,
KOAyBaHHI, 36epeKeHHi Ta nepeaaBaHHi iHpopmaLii;

— BMKOPUCTOBYBAaTUM OCHOBHi Ccnocobu KoayBaHHA CUrHaNiB 3 MeTOH
peanisauii epekTMBHOI (6e3HaANMIIKOBOI) Ta 3aBaAoCTiMKoi nepegadi
AaHUX MO Meperkax Ta ix 06pobui B Komn'toTepHUX CUCTEMAX;

— BMbUpaTK Koam, AKI HAMKPALWMM YUHOM NiSXOAATb ANA KOHKPETHUX YMOB
X 3aCTOCYBaHHA.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBMii KOHTPOAbL | 3aniK
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8. Information Theory and Coding

Course Information Theory and Coding
Department Computer Systems Software Department

Level of higher First (Bachelor)

education

Year of study, semester

3 year, 5™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Linear Algebra and Analytical Geometry",
"Computer Discrete Mathematics", "Mathematical Analysis".

What will be studied

Basic methods of information theory and coding theory.

Why is this interesting /
worth exploring

The purpose of the discipline is to provide students with theoretical

knowledge:

— basics of information theory, its basic postulates and quantitative
measurement of information;

— information coding theories in computer systems;

and practical skills:

— ability to choose information technology in accordance with the
requirements of the information system;

— measurement of quantitative parameters of information, processing,
conversion, quantization and sampling of signals;

— encoding of computer information.

What can you learn

To know:

— basic provisions, terms and definitions of information theory and coding;

— principles of coding and decoding of discrete information;

— methods of encryption and compression of discrete information;

— basic principles of information transformation;

— physical foundations of the principles of information transformation,
Fourier transform;

— basics of quantum information.

How to use the acquired
knowledge and skills

To be able:

— evaluate the quantitative characteristics of information in the processing,
encoding, storage and transmission of information;

— use the basic methods of signal coding in order to implement efficient
(redundant) and noise-tolerant data transmission over networks and their
processing in computer systems;

— choose codes that are best suited to the specific conditions of their use.

Information support of | Syllabus
the course Electronic lecture notes
Semester assessment Final Test

17




9. YnpaBniHHA cTapTan NPOEKTAaMM NporpamHoro 3abesneyeHHs

Aucumnnina YnpaBniHHA cTapTan NPOEKTaMM NPOrpamMmHOro 3abesneyeHHs
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3aranbHUMM 3HAHHAMM i3 AUCUMNAIH KOMM'IOTEPHOI iHXeHepil.

o 6yae suBuyaTuca

MeTolo BUKNAAAHHS AMCUMNNIHM € 3aCBOEHHA CTyAEHTAMWM KOHLUEMNUin Ta
NPUHLMNIB CTBOPEHHA IHHOBALIMHUX CTapTanis, ¢oOpMyBaHHA MPAKTUYHUX
HaBWMYOK YyMNpaBAiHHA iHGOPMALIMHMM NPOAYKTOM, HABWUYOK poboTn 3
cnoXmBavyamm T1a opMyBaHHA NNAHY PO3BUTKY IHGOPMALLIMHOTO NPOAYKTY.

Yomy ue uikaso/Tpeba
BMBYATH

CTtapTan NPOEKTM € HOBOKD OpraHi3aLiMHO-yNpPaBAiHCbKOK GOPMOIO CTBOPEHHA
Ta PO3BUTKY MNPOrpaMHMX MNPOEKTIB. BMBYAtOUi L0 AMCLMNAIHY MOXKHA HabyTu
npodecinHnin JOCBIA: NNaHYBaHHA iIHGOPMALIMHOrO NPOAYKTY; CTBOPEHHA Ta
NPOCYBaHHA BAACHOrO iHPOPMaLLIMHOIO NPOAYKTY; NPOBEAEHHA ONUTYBaHHA
CNOXMBaYiB Ta aHanNi3 pe3yabTaTiB; Ppo3pobKa MiHIMANbHO LiHHOrO NPOAYKTY
(npoToTUNy); NpOBEAEHHN Npe3eHTaLLil BAACHOro CTapTany iHBecTopy.

‘-Iomy MO>Ha HaB4YUTUCA

3HaHHA:

npuHuMnu nobyaosu Ta moaentoBaHHA bisHec-mozeni ctaptany;
MeTOAMKM PO3PO6KM Ta NPOCYBaHHA iIHPOPMALLIMHOrO NPOAYKTY;
MEeTOAMKM pPOBOTU 3 CNOXKMBYMMM BIACTUBOCTAMM iHPOPMaALiMHOrO
NPOAYKTY;

MeTOANKU NpoBeAeHHA ONUTYBAHHA CMOXMBAYIB Ta aHaNi3 pe3y/bTaTis;
npuHLUMnn nobyaosun poboTH 3 3aLliKaBNEHUMU CTOPOHAMMU;

YMIiHHA:

aHanisysaTM npobnemu 3auikaBNeHUX CTOPIH Ta BUMOTU A0 NPOrPamHOro
3abe3neyeHHs;

po3pobku bisHec-mozeni;

NPOBOAUTN MAPKETUHIOBI AOCNIAKEHHA IHPOPMALIMHOTO NPOAYKTY;
pPO3pPOOUTU  BAACHUI  MIHIMANbHO UWiHHWI  iHPOPMALIMHUIA  NPOAYKT
(npotoTun);

niaroTyeaTy Ta NPOBECTU NPe3eHTaLito A1 3aLiKaB/eHUX CTOPIH.

AK MOXHa
KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

3aCcBOEHHSA HaBYabHOT ANCLUNANIHM A03BOANTb HAbYyTU daxoBi KoMmNeTeHLii:
— nowyk Ta GopMyBaHHA igei cTapTany;
po3pobka bisHec-moaeni ctaptany;
npoBefeHHA ONUTyBaHb CMOXWBadiB
BNACTUBOCTEN iHPOPMaLLIMHOrO NPOAYKTY;
pO3p0obHKa MiHIMaNbHO LLIHHOTO NPOAYKTY ;
NpoBeAEeHHA TECTYBAHHSA MOro CNoXueavyamu;
nobyaoBa nnaHy po3BUTKY iIHGOPMALLIMHOTO NPOAYKTY;
NiaroToBKa nNpe3eHTaLil NPOEKTY ANA iHBECTopa.

Ta POopMyBaHHA  CMOXKMBYMX

Cunnabyc

IHpopmauiiHe
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBMii KOHTPOAbL | 3aniK
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10. Management of Software Startup Projects

Course Management of Software Startup Projects
Department Computer Systems Software Department

Level of higher First (Bachelor)

education

Year of study, semester

3 year, 5™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

General knowledge of the computer engineering disciplines

What will be studied

Concepts and principles of innovation startup creation, formation of practical
skills to manage information product, formation of practical skills to operate
with consumers, formation of information product development plan.

Why is this interesting /
worth exploring

Startup projects are new organizational and managerial form of creating and
developing software projects. Studying this discipline you be able to: plan
information product; develop and promote own information product; operate
consumer surveys and analysis of results; develop prototype of information
product; conduct presentation of own startup for investor.

What can you learn

To know:

principles of building and modelling business model of startup;
techniques of developing and promoting information product;
— techniques of working with consumer properties of information product;
techniques of consumer surveys and result analysis;

principles of building work with stakeholders;

Be able to:

— analyze problems of stakeholders and requirements to software;
— develop business model;

— research information product by marketing way;

— develop prototype of information product;

— prepare and conduct presentation for stakeholders.

How to use the acquired
knowledge and skills

Be able to:

— research and form startup idea;

— develop business model of startup;

— interview consumers and to form consumer properties of information
product;

— develop prototype of information product;

— operate testing of information product prototype by consumers;

— build plan of information product development;
prepare project presentation for investor.

Syllabus

Information support of
the course Electronic lecture notes
Semester assessment Final Test
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11. TexHonorii 06pobaeHHA BENMKNX AAHNX

Ouvcumnnina TexHonorii 06po6neHHA BENKUX AaHHUX
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4vyaTKy
BUBYEHHA

BoNoAiHHA 3HAHHAMMKM i3 AUCUMNAIH «AATOPUTMU Ta CTPYKTYPU OAHUX»,
«OcHoBM NporpamyBaHHA», «ba3un gaHux».

o 6yae suBuyaTuca

3aranbHi NpuHUMNM Ta nNigxoan Ao obpobneHHA BenuKMx AaHHux, Hadoop
ekocucTema, posnogineHi pannosi cuctemm, Apache Spark B 06pobui BUAMKMX
AAHWX Ta NiArOTOBLI AAHHUX ANA MAWMHHOTO HaBYaHHSA.
Hadoop eco components, Apache Spark, Ambari
Knacrepa).

(ans BCcTaHOBENHHA

Yomy ue uikaso/Tpeba
BMBYATH

MeToto AMCUMNNIHM € BUBYEHHS METO/iB Ta 3acobiB 0OPOKM BENNKNX
nocnigoBHocTel AaHHUX. [NaHYETbCA BUBYEHHA TaKMUX iIHCTPYMEHTIB AK
Apache Kafka, Apache Spark, Hadoop + MaprReduce Ta iH.

‘-Iomy MO>HaA HaB4YUTUCA

CTyOAeHTM OBO/IOAIOTb TEOPETUYHMMU Ta  MPAKTUYHUMM  HaBUYKaAMMU
BMKOPUCTAHHA Pi3HUX KOMMNOHEeHTiB ekocuctemun Hadoop: Hadoop, Yarn,
MapReduce, Pig, Hive, Impala, HBase, ZooKeeper, Oozie, Sqoop and Flume Ta
iH.

AK MmoXHa
KopuUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

HabyTi HaBMYKM Ta YMIHHA MOXHa BWKOPMUCTOBYBATM ANA NOAANbLUOT
cepTudikaLii UM NpaLeBnalWTyBaHHA Yy POAi iHXKeHepa 3 06pPO6KN BeNUKUX
OaHUX.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBMii KOHTpPOAb | 3anik
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12. Big Data Technologies

Course Big Data Technologies
Department Computer Systems Software Department

Level of higher First (Bachelor)

education

Year of study, semester

3" year, 5™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Strong knowledge of «Algorithms and Data Structures», «Fundamentals of
Programming», «Databases»

What will be studied

General principles and approaches to big data processing, Hadoop ecosystem,
distributed file systems, Apache Spark in big data and in preparing data for
machine learning.

Hadoop eco components, Apache Spark, Ambari (for cluster installation).

Why is this interesting /
worth exploring

The purpose of the discipline is to study the methods and means of processing
large sequences of data. It is planned to study such tools as Apache Kafka,
Apache Spark, Hadoop + MaprReduce and others.

What can you learn

Students will master the theoretical and practical skills of using various
components of the Hadoop ecosystem: Hadoop, Yarn, MapReduce, Pig, Hive,
Impala, HBase, ZooKeeper, Oozie, Sqoop and Flume and others.

How to use the acquired
knowledge and skills

Acquired skills can be used for further certification or employment as a big data
engineer.

Information support of | Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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13. A6cTpakTHa anrebpa ana iHKeHepii nporpamHoro 3abesneyeHHs

Ouncumnnina A6cTpaKTHa anrebpa ana iHXeHepii nporpamHoro 3abesneyeHHA
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMMK i3 gucUMnNiH «ANTOPUTMU Ta CTPYKTYPU AaHUX»,
«MporpamyBaHHa», «MaTtemaTuyHMn aHanis». [oceig po3pobieHHA
nporpamHoro 3abesneyeHHA Ha Byab-AKiA MOBI NporpamyBaHHS.

Lo 6yae suBuyaTuca

Knacuoikauia metoais Ta anroputmiea ontumisauii. Ob6umncntoBanbHa
CKNagHicTb 3agad onTtumisauii. Knac anroputmisa  aetepmiHOBAHOrO
JIOKaNIbHOTO MOWYKY. Knac anropnutmiB CTOXaCTUYHOIO JIOKa/bHOMO MOLUYKY.
leHeTWyHi anropuTmun. MypalwmnHi meToan Ta aAroOpUTMH.

Yomy ue uikaso/Tpeba
BMUBYATH

MeTotlo gaHoi gucumnniHm € GopMyBaHHA KOMMNETEHTHOrO cneujianicta B
obnacti abcTpakTHOI anrebpu AnAa iHXeHepii NnporpamHoro 3abesneyeHHs,
34aTHOrO 3aCTOCOBYBATU | pPO3BMBATU OCHOBHI MNOJIOXEHHA | meToam
ANCUMNNIHM Y BUPOBHMYMIA AiANbHOCTI, CAMOCTIMHO aHanidysatu byaosy
anrebpaiyHmx o06’eKkTiB, b6yayBaTM MmaTemaTU4Hi Moaeni, 3acTOCOBYBATH
anapat AuMCUMNAIHW A0 BMBYEHHA abCTPAKTHMX anrebpaidyHMxX CTPYKTyp.
BarknuBumm 3aBAaHHAMM € GOPMYBAHHA B CTyAeHTIB anrebpaidyHoi i
TEOPETUKO-YUCNOBOI  KYNbTypu, CNPUAHHA  PO3BUTKY NOFYHOrO Ta
aQHaANITUYHOrO MUCNEHHA CTYAEHTIB, 3abe3neyeHHA iHGOpPMaLiED CTYAEHTIB
WOAO0 HaMNPAMKIB PO3BUTKY Cy4aCHOI MaTeMaTMKK, 30Kpema MaTemMaTuKMu,
AKA BUKOPUCTOBYETLCA B KpUNTOrpadiyHMX MeToaax 3axmcTy iHdopmalii.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— OCHOBHI TBepAKEHHA | Teopemu anrebpu Ta Teopii uncen;

— OCHOBHiIi NOHATTA, 30Kpema TaKi AK MHOXWHa, BigHOWEHHSA,
Bi0OpaXKeHHA, KOMMJIEKCHE 4MCN0, NaHUroBuin apib, anrebpaivyHa
CTPYKTypa, Hanisrpyna, MOHOIA, KBasirpyna, rpyna, abenesa rpyna,
CMMeTPUYHA Ta 3HAaKO3MIHHa rpynu, NopAAOK efNeMeHTa rpynu, UMKAIYHa
rpyna, nepioguyHa rpyna, niarpyna, MHOXWHa TBiPHUX rpynu, Nisi i npasi
Knacu po3butta rpynu 3a Niarpynoto, iHAEeKC Miarpynu, HOPMasibHA
niarpyna, d¢akroprpyna, Kinble, KOMyTaTUBHe Kinbue, Kinbue 3
OAVHWULEID, AINbHUK HYAA, AiNbHUK OAMHWULI, HaWbinbWWniA cniNbHUA
OINbHUK | HaliMeHLLe chinbHe KpaTHe eNeMEeHTIB KinbugfA, KBagpaTUYHUIM
JIMLLIOK Ta HEZINLLIOK, CMMBOA JlexkaHapa, anrebpaiyHe Ta TpaHCUEHAEHTHE
4YMUC/IO, NOJIe, XapaKTepUCTUKa NOAA, PO3WUPEHHA MOANA, MONIHOM,
CUMETPUYHUIM NONIHOM, NOSIe PO3KNALEHHA NONIHOMA.

Ymitu:

— 3aCTOBYBATM CTAaHAAPTHI MeToAM i anroputmm anrebpwm Ta Teopii unmcen npm
pO3B’A3aHHI 33434 3a A4OMNOMOro NPOrpaMmHux 3acobis;

— HaBOAWUTWU NPUKNAAU, AKI AEMOHCTPYIOTb CYTHICTb TEOPETUYHUX MOHATD,
¢daKTiB 260 CNPOCTOBYIOTb XMOHI TBEPAKEHHS;

— nepeBipATH, UM € 3aaaHa anrebpaiyHa CTPYKTypa HaniBrpynot, MOHOIZoM,
KBasirpynoto Yu rpynoto;
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— 3HaxX04MTM NOPALOK eNeMeHTa rpynu;

— BCTaHOBAOBATU i30mopdi3m rpyn;

— [iANTK 3 OCTayelo eNeMeHTU eBKAIAOBOro KinblAa, 3HAXO4UTU AiINbHUKK
enemMeHTa Kinbuf, obuucaoBaTM HaMbinbWMN  CRiNbHUI  AiNbHUK
e/leMeHTIB Kinbusa Ta po3pobnatm nporpamHe 3abe3nevyeHHA AnA
BMKOHaHHSA LMX onepau,ii;

— KOpuCTyBaTucA Teopemoto Ennepa ans sHaxoAxKeHHA ocTad Bif AineHHs;

— KopucTyBaTUCA Kputepiem Ennepa Ta cumsonom JlexaHgpa npw
PO3p0HAEHHI NPOrPaMHUX CUCTEM KOMN IOTEPHOT MAaTEMATUKW;

— po3B’A3yBaTU CUCTEMMU NiHIMHUX KOHI'PYEHLiM 3 HEBIAOMUMMU;

— byayBaTu NPOCTi PO3LIMPEHHA MOAIB, 3HAXOAUTU CTEMNiHb PO3LINPEHHS,
BMKOHYBAaTU apudPMeTUuHi pAii y CKIHYEHHUX pPO3WMpPEHHAX MOiB,
6yayBaT none po3knagy MHOroYNeHa.

AIK MO>KHaA KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Po3pobneHHs Ta edeKkTMBHE 3aCTOCYBAHHA MPOrpaMHUX AO0[ATKIB ANA
BMKOHAHHA MaTeMaTMYHMX onepaLil, AKi BUMKOPUCTOBYIOTLCA B CUCTEMAX
3axmcTy iHpopmaLii.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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14. Abstract Algebra for Software Engineering

Course

Abstract Algebra for Software Engineering

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3" year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Data Structures and Algorithms",

"Programming", "Higher Mathematics". Experience in software development
for any programming language.

What will be studied

Classification of optimization methods and algorithms. Computational
complexity of optimization tasks. Algorithms class of deterministic local
search. Algorithms class of stochastic local search. Genetic algorithms. Ant
methods and algorithms.

Why is this interesting /
worth exploring

The aim of disciplines is to form competent specialist in field of abstract
algebra for software engineering, able to apply and develop basic principles
and methods of discipline in production, independently analyze structure of
algebraic objects, to build mathematical models, to apply the apparatus of
discipline to the study of abstract algebraic structures.

Important tasks are formation of algebraic and theoretical-numerical culture
in students, promoting the development of logical and analytical thinking of
students, providing information to students on the development of modern
mathematics, including mathematics used in cryptographic methods of
information security.

What can you learn

To know:

— basic statements and theorems of algebra and number theory;

— basic concept in particular set, relation, reflection, complex number,
continued fraction, algebraic structure, semigroup, monoid, quasigroup,
group, abelian group, symmetric and alternating groups, order of group
element, cyclic group, periodic group, subgroup, generating set of group,
left and right classes of group division by subgroup, subgroup index,
normal subgroup, quotient group, ring, commutative ring, ring with unit,
zero divisor, unit divisor, greatest common divisor and least common
multiple of ring elements, quadratic residue and nonresidue, Legendre
symbol, algebraic and transcendental number, field, characteristic field,
field extension, polynomial, symmetric polynomial, polynomial splitting
field.

Be able to:

— apply standard methods and algorithms of algebra and number theory in
solving problems by means of software;

— give examples that demonstrate essence of theoretical concepts, facts or
refute false statements;

— check whether given algebraic structure is semigroup, monoid,
quasigroup or group;

— search order of group element;
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— set isomorphism of groups;

— divide with remainder of elements of Euclidean ring, to search divisors of
ring element, to compute greatest common divisor of ring elements and
to develop software for performing these operations;

— use Euler's theorem to search remainders from division;

— use Euler's criterion and Legendre symbol in development of computer
mathematics software systems;

— solve systems of linear congruences with unknowns;

— construct simple field extensions, to search extension degree, to perform
arithmetic operations in finite field extensions, to build schedule field of
polynomial.

How to use the acquired
knowledge and skills

Development and effective application of software applications to perform
mathematical operations used in information security systems.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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15. ®yHKUiMHEe nporpamyBaHHA

Ouncumnnina ®dyHKUiHe nporpamyBaHHA
Kadeppa MporpamHoro 3abe3ne4yeHHA KOMN' IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3 AMCUUNAIH ANTOPUTMU Ta CTPYKTYPU OQAHUXY,
«OcHOBM NporpamyBaHHA», «[porpamyBaHHA».

o 6yae suBuyaTuca

TeopetnyHa 6a3a napagurmu  ¢GyHKUiMHOrO nporpamyBaHHA. OCHOBHI
KoHuenuii  QyHKUiAHOro nporpamyBaHHA. [lepeBarm Ta  HeZONIKM
byHKUiMHOrO  nporpamyBaHHA. MoBa nporpamyBaHHA F#. Metogu
3abe3neyeHHA AKOCTI 3aCTOCYHKiB, pO3pobaeHnx OYHKULIMHUMW MOBamMM
nporpamyBaHHA. Po3pobneHHA BeH3aCTOCYHKIB (PYHKULIMHUMKM MOBaMM
nporpamyBaHHSA.

Yomy ue uikaso/Tpeba
BMUBYATH

Mapagmrma ¢yHKLINHOro NporpamyBaHHA 3 KOXKHUM POKOM CTa€ Bce binbL
NONYNAPHOO, aAyKe NeBHI KNAcKu 33434 3HAYHO Nerlle BUPILWYTbCA Came B
Wi napagurmi, a He y 06’€KTHO-OPIEHTOBAHIN UM NpoueaypHii. EnemeHTn
OyHKUiMHOrO nporpamyBaHHA (Taki AK  QyHKUiT nepworo Knacy uu
3icTaBneHHs 3i  3pa3koM) Ha cborogHi AgofdaHo Ao  6araTbox
MYy/bTUMAPaAAUTMOBUX MOB NporpamysaHHa (C#, Java, JavaScript, Towo).
BignosiaHo 3pocTae i nonuT Ha daxiBu,iB, WO 34aTHIi pO3pobAATU NporpamHe
3abe3neyeHHA 3i 3acTOCyBaHHAM OYHKLUIMHOI Nnapagnurmun, Hanpwuknag, B
YKpaiHi TakoX 3’ABMAMCA KOMNAHIT, LLO BUKOPUCTOBYOTb GYHKLIMHNI Habip
TEXHONOTN B AKOCTI OCHOBHOro. TOMY TPYHTOBHi 3HAaHHA QYHKUiNHOI
napagurmy nNporpamyBaHHA MOXKYTb OYyTM 3HAYHOKO NEepeBaro Ha PUHKY
npau,.

Ua aucumnniHa Takox byde UikaBow cTyaeHTam, wWo obpanun nnatdbopmy
.NET B AKOCTI CBOEI OCHOBHOI NnaTtdopmum gna NnpodecinHoi AiANbHOCTI, agxKe
BMKNaZ4aHHA BiAOYBa€ETbCA 3 BUKOPUCTAHHAM MOBM NPOrpamysBaHHA F#, wo €
YyacTtmHoto nnatdopmm .NET.

BuknagaHHA yHKUIMHOI napagurmun BiabyBaEeTbCA Yy «MNparmaTUdHOMY»
CTUANi, 3 GOKYCOM CaMe Ha NPAKTUYHOMY 3aCTOCYBaHHi.

‘-Iomy MO>HaA HaB4YUTUCA

3HaHHA:

— OCHOBHWX KOHLLENL B OCHOBI Napagmrmu GyHKLiINHOro NporpamyBaHHs;

— Me) 3aCTOCOBHOCTI napagurmum  GYHKLIMHOrO NporpamyBaHHA Ha
npaKkTuui;

— OCHOBHMX  acneKkTiB  po3pobneHHA nNporpamHoro  3abesneyeHHsA
GYHKLUIMHO MOBOK NporpamyBaHHA F#.

AIK MO>KHA KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

YMIiHHA:

— po3pobntoBaTM NporpamHe 3abesneyeHHs Pi3HMX TUNIB 3i 3aCTOCYBAHHAM
GYHKLIMHMX MOB NPOrpaMyBaHHs;

— CynpoBOAKYBAaTWM MporpamHe 3abesnevyeHHA pPi3HMX TUAIB, WO
po3pobneHe i3 3acToCyBaHHAM PYHKLIMHUX MOB NPOrpamyBaHHS;

— 3abe3neyyBatM  AKicTb  po3pobneHoro  PyHKUINHMMM  MOBamM
nporpamHoro 3abesneyeHHs;
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— po3pobntoBaTM NnporpamHe 3abesneyeHHs Pi3HMX TUNIB 3i 3aCTOCYBAHHAM
eNleMeHTiB  PYHKUiIMHOT Mmapagurmu, WO AOCTYNHI B iHWWX MOBax

NporpamyBaHHSA.
IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in

CemecTpoBuUii KOHTPO/b 3anik

27




16. Functional Programming

Course

Functional Programming

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3" year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines “Algorithms and data structures”,

“Fundamentals of programming”, “Programming”.

What will be studied

The theoretical base of the functional programming paradigm. Basic
concepts of functional programming. Advantages and disadvantages of
functional programming. F# programming language. Methods of ensuring
the quality of applications developed in functional programming languages.
Development of web applications in functional programming languages.

Why is this interesting /
worth exploring

The functional programming paradigm is becoming more and more popular
every year, because certain classes of problems are much easier to solve in
this paradigm than in object-oriented or procedural ones. Elements of
functional programming (such as first-class functions or pattern matching)
have been added to many multiparadigm programming languages today (C#,
Java, JavaScript, etc.).

Accordingly, the demand for specialists capable of developing software using
the functional paradigm is also growing, for example, companies that use a
functional set of technologies as the main ones have also appeared in
Ukraine. Therefore, thorough knowledge of the functional paradigm of
programming can be a significant advantage in the labor market.

This discipline will also be interesting for students who have chosen the .NET
platform as their main platform for professional activity, because the
teaching takes place using the F# programming language, which is part of the
.NET platform.

The functional paradigm is taught in a “pragmatic” style, with a focus on
practical application.

What can you learn

Knowledge of the:

— basic concepts of the functional programming paradigm;

— limits of applicability of the functional programming paradigm in practice;
— main aspects of software development in the functional programming

language F#.

How to use the acquired Skills:

knowledge and skills — develop various types of software using functional programming
languages;

— support various types of software developed using functional
programming languages;

— ensure the quality of software developed in functional languages;

— develop software of various types using elements of the functional
paradigm available in other programming languages.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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17. KpocnnatdopmHe nporpamyBaHHA

Aucumnnina KpocnnatdpopmHe nporpamyBaHHA
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4YyaTKy
BUBYEHHA

BonoAiHHA 3HaHHAMM 3 HaBYa/ibHUX aucumnaiH « OCHOBM NpOrpamyBaHHAY,
«[MporpamyBaHHA», «ba3n gaHnx».

o 6yae suBuyaTuca

KpocnnatpopmHictb. PiBHi KpocnnatdopmHocTi. KpocnnatdopmHi moswm
nporpamysaHHsa (Java, Python). Cneundikauis sBumor go KpocnnatpopmHUx
nporpamHoro 3abesneyeHHsa. CTaTMYHA Ta AMHAMIYHA NOFIYHI CTPYKTYpU
KpocnnathopmHOro nporpamHoro 3abesneyeHHA. PisMyHa CTPyKTypa
KpocnnatpopmHOro nporpamHoro 3abesneveHHs. MporpamHe peanizyBaHHA
KpOCnNaTGOpPMHMX 3aCTOCYHKIB 3a iX CTPYKTYpamMu.

Mosu nporpamyBaHHsA Java, Python.

Yomy ue uikaso/Tpeba
BMUBYATH

MeTol AUCUUNAIHU € HAbYyTTA TEOPETUYHUX 3HAHb i NPAKTUYHMUX HABUKIB
pPO3p0bHNEHHA KpocnnatpopmHoro nporpamHoro 3abe3neyeHHs.
BUKOpUCTAHHA HabyTMX NpPaKTUYHWUX HABWKIB [03BONINTb MPOEKTYBATH,
pPOo3p0obAATU Ta eKcnayaTyBaTH KpocnaaTpopmHe nporpamHe 3abesneyeHHs
Ha NPUKAa4i MOB NporpamyBaHHA Java, Python.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— MNOHATTA, PiBHI KpOCNNATPOPMHOCTI;

— ocobaunsocTi pPO3p0b6NEHHA KpocnnatpopmHOro NporpamHoro
3abe3nevyeHHs;

— KMTTEBUM UMKA  PO3POBNAEHHA  KPOoCnAaTPOPMHOro MNpPOrpamHoro
3abe3nevyeHHs;

— OCHOBW NporpamyBaHHA MoBamu Java, Python;

— OCHOBW NPOEKTYBAHHA KpOCNAaTPOPMHOro NnporpamHoro 3abesneyeHHs;

— OCHOBW p03p0baeHHA KpocnaTPopMHOro NPOrpaMmHOro 3abesneyeHHs;

— OCHOBW TECTYBaHHA KpOCnnaTGOPMHOro NporpaMHoro 3abesneyeHHs;

— 0C0o6AMBOCTI  eKcnlyaTyBaHHA  KPOCNAAaTGOPMHOro  NPOrpamHoro
3abe3neyeHHs.

AIK MO>KHA KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— cneundikyBaTM  BMMOTM A0  KPOCNNATGOPMHOrO  NPOrpamHoro
3abe3nevyeHHs;

— CTBOPOBATM CTAaTUYHY NIOTIYHY CTPYKTYPY KPOCNAaTGOPMHOro NporpamHoro
3abe3neyeHHs;

— CTBOPIOBATM  AMHAMIYHY  JIOTIMHY  CTPYKTYpy  KpocCnaathopmHOro
NporpamHoro 3abesneyeHHs;

— CTBOPIOBATU  i3NYHY CTPYKTYpYy KpOCnAaTGOPMHOro MporpamHoro
3abe3neyeHHs;
NPOrpamHoO peanisoByBaTH KpocnaaTPOpPMHi 3aCTOCYHKM.

IHpopmauiiHe
3abe3neuyeHHn

Cunnabyc
ENeKTPOHHMI KOHCNEKT NeKu,in
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CemecTpoBuUii KOHTPO/b

3anik
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18. Cross-Platform Programming

Course

Cross-Platform Programming

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3" year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Fundamentals of

"Programming", "Databases".

Programming",

What will be studied

Cross-platform. Levels of cross-platform. Cross-Platform programming
languages (Java, Python).

Requirement specification for cross-platform software. Static and dynamic
logical structures of cross-platform software. Physical structure of cross-
platform software. Software implementation of cross-platform applications
by their structures.

Java and Python programming languages.

Why is this interesting /
worth exploring

The aim of the discipline is to master the theoretical knowledge and practical
skills of developing cross-platform software. Applying the obtained practical
skills will allow you to design, develop and operate cross-platform software
on the example of Java and Python programming languages.

What can you learn

To know:

— concepts, levels of cross-platform;

— features of cross-platform software development;
— life cycle of cross-platform software development;
— basics of programming by Java, Python languages;
— basics of cross-platform software design;

— basics of cross-platform software development;

— basics of cross-platform software testing;

— features of cross-platform software operation.

How to use the acquired
knowledge and skills

Be able to:

— specify cross-platform software requirements;

build static logical structure of cross-platform software;

— build dynamic logical structure of cross-platform software;
— build physical structure of cross-platform software;

— develop cross-platform software applications.

Information support of
the course

Syllabus
Electronic lecture notes

Semester assessment

Final Test
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19. CuctemHe nporpamyBaHHA

Aucumnnina CuctemHe nporpamyBaHHA
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3 gucumnaid «CTPYKTYypU Ta anaroputmu OaHUX»,
«OcHoBM nporpamyBaHHA». [locsig nporpamysaHHa mosoto Ci (komninatop

gcce).

o 6yae suBuyaTuca

Mporpamui (APl) Ta 6iHapHi (ABI) iHTepdelicn onepauiiHUx cUcTem.
CTpYyKTypa CUCTEMHUX BUKAWMKIB Ha NPUKNALI OnepauiiHuUX cucTtem
ctaHgapTy POSIX. MeTogm KepyBaHHA npouecamu, BUAINEHHAM Nam’aTi,
METOAN B3aEMOAII i3 CUTHaNamm, BipTyasibHi GalnoBi CUCTEMU Ta KEPYBAHHSA
ix 06’ekTamu, cTpyKTypn ¢disnuHmMx GannoBmx cMCTEM, OCHOBU CUCTEMHOTO
yacy Ta B3aEMOAi i3 Talimepamu, MeTOAM MIKMNPOLUECHOi B3aEmMOo;i,
KepyBaHHA NOTOKaMM, COKETU Ta OCHOBU MepeXeBOoro nporpamyBaHHA.

Yomy ue uikaso/Tpeba
BMUBYATH

MeTol OCBITHBOr0O KOMMOHEHTa € GOPMYBAHHA Yy CTYAEHTIB 34aTHOCTEN
KepyBaTM anapaTHOK NAaTGoOpMod 33  AOMNOMOrOK  MPOrpPamHoOro
iHTepdency onepauifiHoOi cucTeMM, aHanilyBaTU pecypcu anapaTtHoil
nnatopmmn Ta KepyBaTW iX PO3NOAINOM MiXK NPOrpaMHUMKM MpoLecamm,
onepyBaTh NOTOKaMM Ta po3pobaaTn mepekese NporpamHe 3abesneyeHHs,
NPOEKTYBATU Ta po3pobnaTM cucTtemMHe nporpamHe 3abe3nevyeHHsA
Bi4MNOBIAHO 40 NOCTAaBAEHOrO 3aBAaHHA.

‘-Iomy MO>HaA HaB4YUTUCA

3HaHHA:

— CUCTEMHOrO niaxody A0 NPOEKTYBaHHA MNPOrpamHoOro 3abesneyeHHsA
AaBTOHOMHMX Ta BOYA0BaAHMX 064YMCAOBANbHMX NAATHOPM;

— CYYaCHMX MeTOAiB  MPOEKTYBaHHA  MNpPOrpamHoOro  3abesneyeHHsA
obuncnoBanbHUX NAATGOPM Yy CKNALI €NEeKTPOHHUX NPUCTPOIB Pi3HOro
NPU3HaYeHHs;

— pecypcis anapaTHUX NAaTPopM Ta METOLIB KEPYBAHHA HUMK;

— nporpamHux iHTepdencis onepauinHmMx cuctem.

AIK MOXKHa KOpUCTYBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

YMIiHHA:

— KOPWCTYBaTUCb NPOrpaMHUMM iHTepdencamm onepaLiiHnx CUCTEM;

— aHanisyBaTu po3nogin pecypcis anapatHOi NaatGopmun Ta NaaHyBaTH ix
BMKOPUCTAHHA;

— po3pobnATM cepBicHe nporpamHe 3abe3nevyeHHA Ta  eNeMEHTH
onepauinHUX cuctem.

IHpopmauiiHe
3abe3neuyeHHn

Cunnabyc
ENeKTPOHHMI KOHCNEKT NeKu,in

CemecTpoBuUii KOHTPO/b

3anik
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20. System Programming

Course

System Programming

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3" year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic hours,
student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Algorithms and data structures",
"Fundamentals of programming". Experience with C programming (gcc
compiler).

What will be studied

Software (API) and binary (ABI) interfaces of operating systems. Set of
system calls of POSIX operating systems. Methods of process control,
memory allocation, interaction with system signals, virtual file systems and
management of its objects, structures of physical file systems, basics of
system time and timers, methods of interprocess interaction, threading and
thread control in multicore platforms, sockets and basics of network
programming.

Why is this interesting /
worth exploring

The aim of the course is to form students' ability to manage the hardware
platform using the operating system software interface, analyze hardware
platform resources and manage their distribution between processes,
operate system threads and develop network software, design and develop
system software.

What can you learn

Knowledge of the:

— system approach to software design of autonomous and embedded
computing platforms;

— modern methods of designing software for computing platforms as part
of electronic devices for various purposes;

— hardware platform resources and management methods;

— operating system software interfaces.

How to use the acquired
knowledge and skills

Skills:

— use software interfaces of operating systems;

— analyze the distribution of hardware platform resources and plan their
use;

— develop service software and operating system elements.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test

33




21. MeHeaXXMeHT NporpamHoro nNpoayKTy

Aucumnnina MeHepKMeHT NPorpamHoOro NPoAyKTy
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3aranbHUMM 3HAHHAMM i3 AUCUMNAIH KOMN'tOTEPHOI iHXeHepil

o 6yae suBuyaTuca

MeTolo BUKNAAaHHSA AMCUMNIHM € 3aCBOEHHA CTYAEHTAMWM KOHLUEMUin Ta
NPUHUMMIB  MEHeAXMEHTY Ta MapPKEeTUHTYy MPOrpamHoOro MpoAYyKTY,
$opMyBaHHA NPAKTUYHUX 3HAHb Ta BMiHb 3 PO3p0OKM cTpaTerii CTBOPEHHA Ta
PO3BMTKY MNPOrPamHOro npoaykTy, 3[00yTTA HaBuMyoK poboTtn 3a
MiXXHapOAHMMM CTaHAAPTaMM MPOrpPamMHOro Ta NPOEKTHOIO MeHeAXKMEHTY.

Yomy ue uikaso/Tpeba
BMBYATH

be3 cTparterii cTBOpeHHA Ta BUBEAEHHA NPOrpamHoOro NpPoAyKTy Ha PUHOK
NPOrpamHMX MNPOAYKTIB HE MOM/IMBO JOCATHYTb YCNiXy B MPOEKTAX
BMPOBAAKEHHA NPOrpaMHUX NPOAYKTIB.

Llei Kypc peKOMeHAYETLCA ANA CAYyXadiB, AKi NNaHYOTb MATU Kap'€epHUIA picT
B NpoeKTax IT Ta npautoBaTh Ha pPiBHI MeHeaXKepiB NporpaMmHmUX NPOAYKTIB,
BMKOPUCTOBYOUYM CYMiXKHI  0bnacti 3HaHb B T iHAYCTPii: MapKeTuHr,
MeHeaXMeHT NPOoEKTIB IT.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— METOAMKM YyNpPaBAiHHA NPOrpamMmHUM NPOAYKTOM;

— MeTOAM NOriKO-CTPYKTYPHOro aHanizy Ta MeToAM OLHKM  PU3UKIB
CTBOPEHHA NPOrpPamHOro NpoayKTy;

— cnocobu popmyBaHHA cTpaTerii PO3BUTKY NPOrPaMHUM NPOLYKTOM;

— NpUHUUNK NobyA0BM NPOEKTIB B ranysi IT;

— 0CO6AMBOCTI 3aCTOCYBAaHHA MIiXKHAPOAHUX CTAHAAPTIB MEHeAKMEHTY
NPOEKTIB ANA CTBOPEHHA NPOrpamHOro NpoayKTy.

AIK MOXKHa KOpUCTYBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

3aCcBOEHHSA HaBYabHOI ANCLUMNAIHM A03BOANTb HAbYTU daxoBi KOMMNeTeHLii:

— CTBOPHOBATU CTPATETitO YNPaBAiHHA HOBUM NPOrPAaMHUM MPOAYKTOM ;

— ¢dopmyBaTH Ta OLiHIOBATH iAeto iHGOPMALIMHOro NPOAYKTY Ta MOXKAMBOCTI
BNPOBAaAXEHHA Ha CBITOBMX pUHKax IT;

— QaHanisyBaHHA BMMOrM A0 iHGOPMALIMHOT NPOrpamHOro NPOAyKTy Ta
GYHKLIOHANbHUX MOXANBOCTEN 3 BOKY 3aL,iKaBNE€HUX CTOPIH NPOEKTIB;

— o0bupatn iHbopMaLinHy TEXHONOTIIO BiANOBIAHO A0 BU3HAYEHUX BUMOT A0
iHpopMaLiiHOi cucTemu;
BMKOHYBATU MOBHMUI LWKA YyNPABAIHHA NPOrPaMHUM NPOLYKTOM.

Cunnabyc

IHpopmauiiHe
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPOb 3anik
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22. Software Product Management

Course

Software Product Management

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3 year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Possession of general knowledge of the computer engineering disciplines

What will be studied

Concepts and principles of software product management and marketing,
formation of practical knowledge and skills to develop strategies of creating
and developing software product. Formatting practical skills according to
international standard of programming and project management.

Why is this interesting /
worth exploring

It isn't possible to succeed in software product implementation projects
without strategy of creating and bringing software product to software
product market. This course is recommended for students which plan to
have career in IT projects and to work at level of software product
managers, using knowledge of related areas in IT industry: marketing, IT
project management.

What can you learn

To know:

— methods of software product management;

— methods of logical-structural analysis and methods of risk estimation of
software product development;

— techniques of forming strategies to develop software product;

— principles of designing projects in IT field;

— features of applying international standards of project management to
develop software product.

How to use the acquired
knowledge and skills

Be able to:

— develop strategies of new software product management;

— form and estimate idea of information product and implementation
possibilities in international IT markets;

— analyze requirements to information software product and functional
possibilities by project stakeholders;

— choose information technology according to defined requirement to
information system;

— perform full cycle of software product management.

Information support of the | Syllabus
course Electronic lecture notes
Semester assessment Final Test
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23. Web-texHonorii Ta po3pobka web-cuctem

Ouvcumnnina Web-TexHonorii Ta po3pobka web-cucrem
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gucumnnid "ANroputmu Ta CTPYKTYpU AaHux",
"OcHoBu nporpamyBaHHA", "MporpamysaHHA". [ocCBig po3pobaeHHA
nporpamHoro 3abesnevyeHHA Ha Byab-AKiA MOBI NporpamyBaHHS.

Lo 6yae suBuyatuca

OcHoBu web-po3pobkm 3acobammn HTML, CSS Ta JavaScript. CemaHTmKa Ta
AOCTYMHICTb web-cTopiHoK. OnTuMmizauis neppopmaHcy web-cTopiHOK Ta ix
6e3neka. BUKopucTtaHHA cyydacux JavaScript 6ibniotek Ta pperimBopkis gna
CTBOpeHHA web-cucrtem (React).

Yomy ue uikaso/Tpeba
BMBYATH

MeToto aucumniiim € opMyBaHHA Y CTYAEHTA CUCTEMM 3HAHb Ta BMiHb 3
BMKOPUCTAHHA Cy4aCHMX NiAxo4iB Ta TEXHONOriN ana po3pobkm web-cantis,
PO3YMIHHA CTPYKTYpU Ta eTaniB CTBOPEHHA web-CTOpPiHOK, OCBOEHHS
Cy4acHux 3acobiB KOMN'OTEPHUX TEXHOJOTi B peanisaLii web-npoekKTis.

‘-Iomy MO>HA HaB4YUTUCA

3HaTu:

— ponb HTML, CSS Ta JavaScript y web-po3pobu,;

— OCHOBHI nigxoan Ao po3pobkn web-cuctem;

— cnocobu onTumisauii web-CTOpiHOK;

— CyyacHi 6ibnioTekn Ta ppenMBOpPKKN AN po3pobKkn web-cuctem.

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— 6OyayBatM cy4yacHi afanTMBHI web-caiTU Ha OCHOBI TEXHOJOTiN
(HTML/CSS);

— po3pobnatm anroputmm 06pPO6KM BEB-CTOPIHOK Ta AMHAMIYHOro
ynpasniHHa HTML-enemeHTamn Ta ¢dopmamm 3acobamu  moBM
JavaScript;

— nepeBipaTM Ta ONTMMI30BYBATM nNpauesdaTHicTb Ta  6esneky
po3pobaeHnx nporpam;

— CTBOpPIOBATM Cy4acHi web-cuctemm 3 BUKOpUCTaHHAM 6ibnioTekn React.

IHpopmauiiHe
3abe3neuyeHHn

Cunnabyc
ENeKTPOHHMI KOHCNEKT NeKu,in

CemecTpoBuUii KOHTPO/b

3anik
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24. Web Technologies and Web Systems Development

Course

Web Technologies and Web Systems Development

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3 year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Algorithms and Data Structures",
"Fundamentals of Programming", "Programming". Experience in software

development in any programming language.

What will be studied

Fundamentals of web development using HTML, CSS and JavaScript.
Semantics and accessibility of web pages. Optimizing the performance of
web pages and their security. Use of modern JavaScript libraries and
frameworks for creating web systems (React).

Why is this interesting /
worth exploring

The purpose of the discipline is to form the student's system of knowledge
and skills in the use of modern approaches and technologies for the
development of websites, understanding the structure and stages of
creating web pages, mastering modern means of computer technologies in
the implementation of web projects.

What can you learn

To know:

— the role of HTML, CSS and JavaScript in web development;

— basic approaches to the development of web systems;

— approaches to optimize web pages;

— modern libraries and frameworks for the development of web systems.

How to use the acquired
knowledge and skills

Be able to:

— build modern adaptive websites based on technologies (HTML/CSS);

— evelop algorithms for processing web pages and dynamic management
of HTML elements and forms using the JavaScript language;

— check and optimize the performance and security of the developed
programs;
create modern web systems using the React library.

Information support of
the course

Syllabus
Electronic lecture notes

Semester assessment

Final Test
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25. MpuKknagHe nporpamHe 3abesneyeHHa moBoto Python

Oucumnnina MpuknagHe nporpamHe 3abesneyeHHA moBoto Python
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

basosi 3HaHHA 3 Aucumnnin «OcHosu nporpamyBaHHA»,
«[MporpamyBaHHA», «ba3n gaHnx».

o 6yae suBuyaTuca

Kypc oxonntoe BCi OCHOBM nporpamysaHHA Ha Python, a Tako 3aranbHi
KOHLeNLii Ta MeToAn KOMN'toTEPHOro NPOrpamyBaHHS.

Kypc 3HanomuTb cTyaeHTa 3 06'eKTHO-OpieHTOBaHMM niaxogom Ao Python
Ta BUKOpUCTaHHAM Python B aHanisi gaHux.

Kypc po36utnin Ha ABi YacTUHM.

YactmHa 1. Bctyn o nporpamyBaHHA Ha Python. Tunu paHux, 3miHHI,
OCHOBHI onepaLii BBeaAeHHA-BUBeAeHHA. JliTepanu Ta onepatopu Python.
Bynesi 3MiHHi, yMOBHEe BMKOHAHHA, UMKAW, NOriYHi Ta nobitosi onepauyii.
MpuiHATTA piweHb HA Python. Cnuckn B po3wmnpeHunx goaaTtkax. PyHKui,
KOpTexKi, CN0BHMKKU Ta 06pobKa aaHux y Python. Chepu 8 Python. Moayni,
nakeTn, pPAAKOBI Ta CNMUCKOBI mMeToAM, BUMHATKW. [eAaKi KOpPUCHI moayni.
Maketn. Momunku. [eAki 3 HaMbiNblw KOPUCHUX BUHATKIB. O6’€KTHO-
OpiEHTOBAHMM nigxia: Knacu, meToan, O6’€KTM Ta CTaHAAPTHI 03HaKK
ob6’ektiB; Ob6bpobKa BWMHATKIB Ta pobota 3 dannamu. BnactmsocTi.
HacnigyBaHHA. BuHATKM. [eHepaTopu Ta 3amukaHHA. O6pobka daiinis.
PoboTa 3 peanbHUMKU Ppannamu.

YactuHa 2. Mogeni aHaniTuku. MOXAUBOCTI IHCTPYMEHTY aHanisy AaHuX.
Ponb Python B aHanisi gaHux. MNigrotoBka aaHux. Axepena gaHux. Tunu
AaHnx Ta ¢dopmatu. CTpykTypmn gaHux Python. Butar, nepeTBopeHHA Ta
3aBaHTa)KeHHA AaHux. MOoToyHi Ta MalbyTHi HOPMATMBHI aKTU. 3axmcT
AaHux. Tpiaga CIA. DopmaTyBaHHA AaHUX NPO Yac i AaTy. ANPEKTUBK WOA0
dopmaTtyBaHHA patM Ta 4Yacy Python. YutaHHAa Ta 3anuc  ¢annis.
BMKOPUCTAHHA OCHOBHWUX CTAaTUCTUYHUX METOAIB Ta METOAIB NiaroTOBKM
AaHnx y Python 3 Pandas. Bsaemogia i3 30BHilWIHIMK 3acTOCYHKamuK. AHani3
AaHux 3a gonomoroto Python ta SQLite.

Yomy ue uikaso/Tpeba
BMBYATH

Python ayke yHiBepcanbHa, 06’€KTHO-OpPiEHTOBAHA MOBA NPOrpamyBaHHSA,
AKY BMKOPUCTOBYIOTb CTapTanepu Ta TaKi TexHiuHi riraHTM, ak Google,
Facebook, Dropbox Ta IBM.

Python pekomeHayeTbcA monoaum po3pobHMKam, AKi 3auikaBneHi B
Kap'epi B ranysi 6e3nekn, mepexk Ta IHTepHeTy peye.

3a ponomoroto Python moxHa po3pobuTtn Beb- abo HaCTINbHMIA A0AATKN,
AKMM MOT/IN KOPUCTYBATUCb MiNbIAOHaM Ntoaen.

‘-Iomy MO>HaA HaB4YHUTUCA

Po3B’A3aHHA 33434 32 4ONOMOro0 anropuTmivyHoro nigxoay 8 Python.
Po3ymiHHA poboTM nporpamicta B npoueci po3pobKn nporpamHoro
3abe3neyeHHA 3a gonomoroto Python.

B3aemoaii i3 30BHiWHIMM  3acTOocyHKamu.  AHanisyBatMm  AaHi,
BUKOPUCTOBYIOYM OCHOBHI CTAaTUCTUYHI MeTOAM Ta METoAM NiAroTOBKM
AaHnx y Python 3 Pandas. AHani3dyBatu AaHi, BMKopuctosytoun Python Ta
SQlite.
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AIK MOXKHa KOpUCTYBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

HabyTi HaBMYKM Ta YMiHHA MOHa BMKOPMCTOBYBATM A/A BUPILLEHHSA
NPaKTUYHUX 3aBAaHb, MOB'A3AHMX 3 OCHOBAMMW MPOrPaMyBaHHA Ha MOBI
Python, a TakoX AnA pPoO3yMiHHA OCHOBHWX MOHATb Ta NPUMAOMIB, AKi
BMKOPUCTOBYIOTbCA B OO'€KTHO-OPIEHTOBAHOMY NpPOrpamMyBaHHi  Ans
BUPiLLEHHA OCHOBHMUX 3aBAaHb MPUKNAAHOrO aHanisy AaHuX.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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26. Python Applied Software Development

Course

Python Applied Software Development

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3 year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Fundamentals of Programming",
"Programming", "Databases".

What will be studied

The course covers all the basics of programming in Python, as well as
general computer programming concepts and techniques. The course also
familiarizes the student with object-oriented approach with Python and
using Python in Data Analysis.

The course is broken down into two parts.

Part 1. Introduction to Python Programming. Data Types, Variables, Basic
Input-Output Operations. Python literals and operators. Boolean Values,
Conditional Execution, Loops, Logical and Bitwise Operations. Making
decisions in Python. Lists in advanced applications.

Functions, Tuples, Dictionaries, and Data Processing in Python. Scopes in
Python. Modules, Packages, String and List Methods, Exceptions. Some
useful modules. Packages. Errors. Some of the most useful exceptions. The
Object-Oriented Approach: Classes, Methods, Objects, and the Standard
Objective Features; Exception Handling, and Working with Files. Properties.
Inheritance. Exceptions. Generators and closures. Processing files. Working
with real files.

Part 2. Analytics Models. Data Analytics Tool Capabilities. The Role of
Python in Data Analysis. Preparing Data. Sources of Data. Data Types and
Formats. Python Data Structures. Extract, Transform, and Load Data.
Current and Future Regulations. Data Security. CIA Triad. Formatting Time
and Date Data. Python datetime Formatting Directives. Reading and Writing
Files. Using basic statistical and data preparation techniques in Python with
Pandas. Interacting with External Applications. Internet Meter Data Analysis
Working with Python and SQLite.

Why is this interesting /
worth exploring

How great would it be to design a web or desktop application that millions
of people could enjoy? Both are a possibility if you learn how to code in
Python. Python is the very versatile, object-oriented programming language
used by startups and tech giants, Google, Facebook, Dropbox and IBM.
Python is also recommended for aspiring young developers who are
interested in pursuing careers in Security, Networking and Internet-of-
Things.

What can you learn

Problem-solve using an algorithmic approach in Python.

Understand programmer's work in the software development process using
Python.

To interact with External Applications. To analyze data using basic statistical
and data preparation techniques in Python with Pandas. To analyze data
using Python and SQLite.
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How to use the acquired
knowledge and skills

Students who complete the course will be able to accomplish coding tasks
related to the basics of programming in the Python language, and to
understand the fundamental notions and techniques used in object-
oriented programming to solve the basic tasks of applied data analysis.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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27. AHanis gaHux

Ouvcumnnina AHani3 gaHux
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gUCUUNAIH «ANTOPUTMU Ta CTPYKTYPU OAHUXY,
«MporpamyBaHHA», «MaTemaTuyHMM aHanis». Joceig po3pobaeHHA
nporpamHoro 3abe3snevyeHHA Ha Byab-AKiA MOBI NporpamyBaHHA

Lo 6yae suBuyatuca

KnactepHuit aHani3. baieciBcbknin knacuoikatop. OpgHodaKTOpHMIA Ta
ABOGdAKTOPHUM aHani3. PerpeciiHuin aHani3. Yacosi pagu. MpakTuyHUin
aHani3 yacosux pagis. baratoBumipHUi aHani3. Mpobnemun ineHTUdiKaLii
WwBMaKNx npouecis. EnemeHtn Teopii obpobneHHa curHanis. Metogm
perynapu3sauii, pinbrpauii.

Yomy ue uikaso/Tpeba
BMBYATH

Po3noBclogKeHHIO  MeTOAiB  aHanizy AaHuxX CrpuUAE  MOXMBICTb
3aCTOCOBYBATM A0 TAKOrO aHasi3y 064YMCAtOBaNIbHY TEXHIKY. 3aMOBHUKaMM
TAKOro aHanisy MoXyTb ByTV BENUKI NiANPUEMCTBA, AEPrKaBHI YCTaHOBM Ta
npeacTaBHUKM cepeaHboro i manoro 6isHecy. Tomy BaXKNMBMM € 3HAHHS
MaTeMaTUYHUX MEeTO/AiB aHaNi3y AaHUX Ta BMiHHA IX BUKOPUCTOBYBATU Npw
po3pobHAEHHI NpOrpaMHOro 3abesneyeHHs.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— OCHOBHI MOHATTA Teopii aHanNi3y AaHux;

— OCHOBHI NONOXEHHA 0AHO- | ABOPAKTOPHOrO aHanisy;

— MeTOAWN KOpPEenAuiMHOro Ta perpeciiHoOro aHanisy ana BUABMEHHA
B3aEMO3B’A3KiB MiXK O3HaKamu;

— MNPUHLUNU BUKOPUCTAHHA KNACTEPHOrO aHanisy;

— MEeTOAM BUBYEHHA YaCOBUX PALIB;

— MeToAM perynapusauii Ta ¢inbTpadii.

Ymitu:

— i3 onucy npegmeTHOI obnacTi i 3a4ay, WO PO3B’A3YHOTLCA, NPUMMaTH
pilleHHA WOAO0 3acToCyBaHHA Toro abo iHworo metogy o6pobaeHHA
AAHUX;

— BWKOPMCTOBYBATM MOK/IMBOCTi 06UYMCNIOBANbHOI TEXHIKM NPM Ta aHaNi3i
AAHUX;

— po3pobnATM nporpamHe 3abesneyeHHA ANA aHaNi3ly BeNMKUX 06’emis
AaHWUX.

AIK MO>KHA KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Po3pobneHHs Ta edeKTMBHE 3acTOCYyBaHHA MNPOrpamMHUX A04ATKIB ONA
aHani3y AaHux.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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28. Data Analysis

Course

Data Analysis

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

3 year, 6™ semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Algorithms and Data Structures",

"Programming", "Higher mathematics". Software development experience.

What will be studied

Cluster analysis. Bayes classifier. Single-factor analysis of variance and
double-factor analysis of variance. Regression analysis. Time series.
Practical analysis of time series. Multidimensional analysis. Identification
problems of fast processes. Elements of signal processing theory.
Regularization and filtration methods.

Why is this interesting /
worth exploring

Opportunity of applying computer technology to data analysis promote
distribution of data analysis methods. Clients of such analysis can be large
enterprises, government agencies and representatives of medium and
small businesses. Therefore, the knowledge of mathematical data analysis
methods and the ability to use them for software developing are important.

What can you learn

To know:

— basic concepts of data analysis theory;

— basic provisions of single-factor and double-factor analysis of variance;

— methods of correlation and regression analysis to identify relationships
between features;

— principles of cluster analysis using;

— methods of time series studying;

— methods of regularization and filtration.
Be able to:

— make decision on application of feature data processing method
depending on description of subject area and solved tasks;

— use the capabilities of computer technology in data analysis;

— develop the software for large amounts data analysis.

How to use the acquired
knowledge and skills

Be able to develop and effective apply of software applications for data
analysis.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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AHoTauii BUbipKoBUX ancumnnid gna 4 Kypcy

1. MporpamHi metoan o6pobAeHHA eKCnepUMEHTANbHUX AaHUX

Aucumnnina MporpamHi metoam 06pobneHHA eKcnepuMeHTaNbHUX AAHUX
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gUCUUNAIH «ANTOPUTMU Ta CTPYKTYPU OAHUXY,
«MporpamyBaHHA», «MaTemaTuyHM aHanis». Joceig po3pobaeHHA
nporpamHoro 3abe3snevyeHHA Ha Byab-AKiA MOBI NporpamyBaHHA

o 6yae suBuyaTuca

MeTon, HaMMmeHWWXx KBagpaTtiB. MeToa KoB3HOI cepeaHboi. MeTtop,
€KCNOHEHLIMHOro 3rnagyKyBaHHA. CTaTUCTUYHMIK aHani3 HaraTopa3oBux
BMMipIOBaHb 3 BMMAAKOBMMW NOXMOKamMM 33 AOMOMOrO MPOrpaMHMUX
3acobiB. |HTepnonAuinHMA MHorouneH JlarpaHa. CKiHYeHHO-pi3HMUEBI
iHTepnonauiiHi - dopmynn. IHTepnonAuinHa ¢opmyna HbloToHa Aana
HepiBHOBIAZANEHUX By3niB. YucenbHe pudepeHUitoBaHHA. YucenbHe
iHTerpyBaHHA. |HTepnonauia cnnariHamu. [porpamHe 3abe3neyeHHA
06po6KKN gaHmX.

Yomy ue uikaBo/Tpeba
BMBYATH

BuBYEHHA AaHOi gucumnaiHM GOPMYE y CTYAEHTIB TEOPETUYHI Ta MPAKTUYHI
OCHOBM CTATUCTUYHO-NPOrpaMHoi 0BpobKM AaHWUX eKcnepumeHTaNbHUX
AOCNiAeHb Ta YMiIHHA 06MpaTM agekBaTHI NPOrpamHoO-maTeMaTUYHI
meToan 0bpobAeHHA eKcnepuMeHTaNIbHUX AaHUX.

‘-Iomy MO>HaA HaB4YHUTUCA

3HaTu:

— 6a30Bi NPOrHOCTMYHI MeToau;

— MeToAaM anpoKCUmau,ii JaHuX;

— MpOrpamHi meToam iHTepnoABaHHA AaHUX, WO 3a4aHi Tabauvueto.

Ymitu:

— po3pobnATM MpoOrpamHi cuctemn Ana peanisauii  NPOrHOCTUYHUX
Mmoaenen;

— 3aCTOCOBYBATW Ha NPAKTUL MeToAM anpoKCMMaLLil AaHMUX;

— po3pobnATM nporpamHe 3abesneyeHHs AnA  peanisauii  metogis
3rnagXKyBaHHA AaHMUX.

AIK MOXKHa KOpUCTYBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Po3pobneHHs Ta edeKTMBHE 3acTOCYyBaHHA MPOrpamHUX A04ATKIB ANA
peanizauii NPOrHoCTUYHUX moaenen i nporpamHoro 3abesnevyeHHA Ons
anpoKcMMaLii Ta 3rnafKyBaHHA eKCnepuMeHTaIbHUX AaHUX.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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2. Software Methods of Experimental Data Processing

Course

Software Methods of Experimental Data Processing

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 7t semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Algorithms and Data Structures",

"Programming", "Higher mathematics". Software development experience

What will be studied

Least squares method. Moving average method. Exponential smoothing
method. Statistical analysis of multiple measurements with random errors
by means of software means. Lagrange interpolation polynomials. Finite-
difference interpolation formulas. Newton interpolation formula for
unequal spacing of nodes. Numerical differentiation. Numerical integration.
Spline interpolation. Data processing software.

Why is this interesting /
worth exploring

Study of this discipline forms theoretical and practical foundations of
statistical and software data processing of experimental research, also the
ability to choose adequate software and mathematical methods of
experimental data processing.

What can you learn

To know:

— basic forecasting models;

— methods of data approximating;

— software methods of data interpolation given by table.

Be able to:

— develop software systems to implement forecasting models;
— apply methods of data approximating in practice;

— develop software to implement methods of data smoothing.

How to use the acquired
knowledge and skills

Be able to develop and effective apply of software applications for
implementing forecasting models and software for approximating and
smoothing experimental data.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test

45




3. MeHeaXmeHT NpoekKTiB IT

Ouvcumnnina MeHeaXMeHT NPoeEKTiB IT
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3aranbHUMM 3HAHHAMM i3 AUCUUNAIH KOMN'tOTEPHOI iHXeHepil

o 6yae suBuyaTuca

MeTolo BUKAAAaHHA AMCUMMNIHM € 3aCBOEHHA CTYAEHTAMM KOHLUENUin Ta
NPUHLUMMIB NPOEKTHOrO MeHeAXMeHTY, opMyBaHHA NPAKTUYHUX HAaBUYOK
ynpaBs/iHHA NPOEKTAMM CTBOPEHHSA NporpamHoro 3abesneyeHHsn, 3406yTTa
HaBMYOK pPobBOTM 33 MIKHAPOAHUMM  CTaHAAPTAMM  MPOEKTHOrO
MEHEeOXMEHTY.

Yomy ue uikaso/Tpeba
BMBYATH

BMmiHHA ynpaBaaTy npoekTamu B IT € OCHOBHOIO KOMMETEHU €O crewianicTis

B LiN ranysi. Po3pobka Ta BNpoBagXKeHHA NporpamHoro 3abesneyeHHs

notpebye HacTynHoOro Aoceiay:

— NNaHYBaHHA NPOEKTIB Ta IX BUKOHaHHA B MS Project;

— [0CBig, 3acTocyBaHHA TexHonorin Agile, Scrum;

— PO3pPO6KKN NNaHY NPOEKTY;

— CTBOPEHHA KOHLeNLii NPOEKTY Ta il Npe3eHTaLis;

— CTBOPEHHA KOMaHAW NPOEKTIB Ta ynpaBAiHHA TAaKOO KOMaHAOI0;

— 3aCTOCYBaHHA METOAO0NOrIT NPOEKTHOrO MEeHeAXMEHTY A0 KOHKPEeTHUX
NPOEKTIB.

‘-Iomy MO>HaA HaB4YHUTUCA

3HaHHA:

— MEeTOAMKM YyNpaBAiHHA NPOEKTAMMN NPOrpamHoro 3abesneyeHHs;

— MeTOAiB NI0TKO-CTPYKTYPHOIO aHani3y Ta MeToAiB OLLIHKN PU3UKIB;

— cnocobiB popmMyBaHHA KOHLLENLT MPOEKTY;

— npuHUMnis nobyaosu NPoeKTiB B ranysiIT;

— 0c06AMBOCTEN 3aCTOCYBAHHA MiXKHAPOAHMX CTAHAAPTIB MEHEAXKMEHTY
NPOEKTIB A5 CTBOPEHHA NPOrpaMHoOro 3abesneyeHHs.

YMIiHHA:

— QaHanisyBatm npobnemu 3auikaBNeHWX CTOPIH Ta BMMOTM [0
nporpamHoro 3abesneyeHHs;

— OLHIOBATM PU3MKM MPOEKTY Ta CNOCOOM NOAOMAHHA LIUX PUSUKIB;

— NPUMAMATK PilLEHHA WOoA0 NPOEKTY B YMOBAX BUCOKOI HEBM3HAYEHOCTI.

AIK MO>KHA KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

3aCcBOEHHA HaBYaNbHOIT AUCUMNAIHM A403BONANTb HAbYTK daxoBi

KOMMeTeHLii:

— QaHanisyBatM BMMOIM A0 iHPOpMaLIiMHOI cMcTeMn Ta PYHKLiOHANbHUX
MOXXMBOCTEN 3 HOKY 3aLiKaBNEHUX CTOPIH NPOEKTIB;

— 06upaTn iHbopMaLiNHY TEXHONOTIIO BIANOBIAHO A0 BU3HAYEHUX BUMOT
A0 iHbopmauinHoi cuctemu;

— BWKOHYBATW IiHILiOBAaHHA, MNNAaHYBAaHHA, BMKOHAHHA Ta 3aBepLlleHHA
NPOEKTIB NPOrpamMHoOro 3abesneyeHHA 3a Mi*KHaPOAHUMU CTaHAAPTAMMU;

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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4. T Project Management

Course

IT Project Management

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 7t semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

General knowledge of the computer engineering disciplines

What will be studied

Concepts and principles of project management.

Management methods of software development projects.

Features of applying international standards for project management to
develop software.

Why is this interesting /
worth exploring

The ability to manage projects in IT is the main competence of specialists in
this field. Software development and implement require by the following
experience:

— project planning and its implementation in MS Project;

— experience of applying Agile, Scrum technologies;

— development of project plan;

— development of project concept and its presentation;

— creating project team and managing such team;

— applying project management methodology for feature projects.

What can you learn

To know:

— management methods of software development projects;

— methods of logical-structural analysis and risk assessment methods;

— techniques of project concept forming;

— principles of project build in IT field;

— features of applying international standards for project management to
develop software.
Be able to:

— analyze stakeholder problems and software requirements;

— assess project risks and ways to overcome these risks;

— make decisions for project in conditions of high uncertainty.

How to use the acquired
knowledge and skills

Be able to:

— analyze requirements to information system
opportunities on the part of project stakeholders;

— choose information technology in accordance with certain requirements
for information system;

— initiate, plan, execute and complete software projects according to
international standards;

and functional

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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5. Po3pobneHHs nporpamHoro 3abesneyeHHna 3a metogoorieto Agile

Aucumnnina Po3po6neHHA nporpamHoro 3abesneyeHHA 3a metogonorieto Agile
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMMK i3 gUCUUNAIH «ANTOPUTMU Ta CTPYKTYPU OAHUXY,
«OcHoBwM NporpamyBaHHA», «[1porpamyBaHHA», «KKOMMNOHEHTM NPOrpamHoi
iHXeHepii».

Lo 6yae suBuyatuca

OcHoBHi meTogonorii po3pobkn nporpamHoro 3abesneyeHHA cimelncTsa
Agile. OcHoBHi npakTMkn Agile Ta ix 3actocyBaHHA. Trello tool ana
COPTYBAHHA Ta MOHITOPMHIY BUKOHAHHA pobiT

Yomy ue uikaso/Tpeba
BMBYATH

MeToto gncumnaiHm € 0BONOAiIHHA HaBUYKAaMWU NNAHYBAHHA, PO3NOAINEHHSA,
BMKOHAHHA Ta KOHTPOIO AKOCTI pobiT NpPOEKTYy po3pobKkM nporpamHoro
3abe3neyeHHs 3rigHo meTogonorii Agile.

HabyTi 3HaHHA MOXHA BUKOPUCTOBYBaTU anA poboTi B NpoeKTax HinbloCTi
IT-komnaHil 3 po3pobKM NporpamMHoro 3abesneyeHHs.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— 0c06nMBOCTi PO3pPO6KM NporpamHoro 3abesneyeHHA 3rigHO KOXKHOI 3
ocHOBHUX meToaonorin Agile (DSDM, XP, SCRUM, Kanban, Lean, Crystal);

— nnaHyBaHHA 3a gonomoroto Planning Pocker;

— project backlog, user story;

— time-boxing, story boarding, story points;

— peni3n nporpamHoro 3abesneyeHHs 3rigHo Agile.

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— CKNa[aTv CMUCOK iCTOPIN KOpUCTyBaYva Ta NPOEKTHUIN BeKNor B KOMaHa;;
— OLiHIOBaTW iCTOPIi KOPMUCTYBaYa Ta aHaNi3yBaTU TEPMIH i BUKOHAHHS;

— MJIAaHYBATW KOMAHAHI CPUHTY;

— BW3Ha4aTW Ta yCyBaTK BCi BUTPaATU Ta bap’epn po3pobKM NpoayKTy;

— NAaHyBaTM NOYATKOBWUI peni3 Ta NoAanblli peni3v po3BUTKY NPOAYKT.

IHpopmauiiHe
3abe3neuyeHHn

Cunnabyc
ENeKTPOHHMI KOHCNEKT NeKu,in
CTopiHKa Kypcy B Moodle

CemecTpoBuUii KOHTPO/b

3anik
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6. Agile Software Development

Course

Agile Software Development

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 7t semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines
"Fundamentals of Programming",
Software Engineering".

Algorithms and Data Structures",
"Programming"”, "Components of

What will be studied

Agile family software development basic methodologies. Basic Agile
practices and their application. Trello tool for work units sorting and
monitoring.

Why is this interesting /
worth exploring

The aim of the discipline is to master the skills of planning, distribution,
execution and quality control of software development projects according
to Agile methodologies.

The acquired knowledges can be used to work on the projects of most
software development companies.

What can you learn

To know:

— software development features according to each of the main Agile
methodologies (DSDM, XP, SCRUM, Kanban, Lean, Crystal);

— Planning Pocker;

— project backlog, user story;

— time-boxing, story boarding, story points;

— Agile software releases.

How to use the acquired
knowledge and skills

Be able to:

— make a list of user stories and project backlog in the team;

— estimate user stories and analyze the deadline;

— plan team sprints;

— identify and eliminate all costs and barriers to product development;
— plan the initial release and subsequent product development releases.

Information support of
the course

Syllabus
Electronic lecture notes
Course page in Moodle

Semester assessment

Final Test
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7. OCHOBW XMApPHUX TEXHONOTIMN

Aucumnnina OCHOBM XMapHUX TEXHONOTIN
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 aucumnaiH "OCHOBM KOMM'IOTEPHUX CUCTEM i
mepex".

o 6yae suBuyaTuca

OcHOoBM XMapHUX TexHonorin. OcHOBHi cepsic AWS.

Yomy ue uikaBo/Tpeba
BMBYATH

XMmapHi TexHonorii € ogHi€eto 3 HaMbiNbL WBMAKO3POCTaOUMX ranysei B IT.
3HaHHA AWS € BaxknMBMM ana byab-akoro IT-dpaxisusa.

‘-Iomy MO>HaA HaB4YUTUCA

Po3ymiTm OCHOBHi KoOHUenuii xmapHux obuucneHb. CTBOptOBATM Ta
YyNpaBAATU XMapHO iIHPPACTPYKTYPOL0. BUKOPUCTOBYBATU OCHOBHI cepBicK

AWS (EC2, S3, RDS, VPC). ABTomaTM3yBaTU Ta MacluTabyBaTM XMapHY
iHppacTpyKTYypYy.

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

YnpaBaiHHA XmapHow iHPpacTpyKTypoto. AsBTomaTtm3auisa IT-npouecis.

MNiaBuLLEHHA piBHA BAAcHOI IT-KomneTeHTHOCTI.
Llet Kypc HagacTb Bam HeobxigHi 3HaHHA Ta HaBUMYKM A5 YCMiWHOT po60oTH
3 XMapHUMM TeXHOIOTiAMM Ha naatdopmi AWS.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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8. Cloud Technologies Fundamentals

Course

Cloud Technologies Fundamentals

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 7t semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines
Fundamentals".

"Computer Systems and Networks

What will be studied

Cloud Fundamentals. AWS Core Services.

Why is this interesting /
worth exploring

Cloud technologies are one of the fastest growing industries in IT.
Knowledge of AWS is essential for any IT professional.

What can you learn

Understand the basic concepts of cloud computing. Create and manage
cloud infrastructure. Use core AWS services (EC2, S3, RDS, VPC). Automate
and scale cloud infrastructure.

How to use the acquired
knowledge and skills

Manage cloud infrastructure. Automate IT processes. Improve your own IT
competency.

This course will provide you with the necessary knowledge and skills to
successfully work with cloud technologies on the AWS platform.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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9. O6pobKa Ta moaeNtoBaHHA AaHUX MoBo Python

Aucumnnina O6po6Kka Ta mogentoBaHHA AaHUX moBoto Python
Kadeppa MporpamHoro 3abe3neyeHHA KOMN' IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gucumnaiH - «OcHOBM

«[MporpamyBaHHA», «ba3n gaHnx».

nporpamyBaHHAY,

o 6yae suBuyaTuca

Kypc oxonntoe iHCTpymeHTM gna edpekTmBHOi 0b6pobKM Ta Bisyanisauii
BennKknx ob’emis iHpopmauii Ha Python, 3HanomuTb cTyaeHTiB 3
ocobnmBocTAMM 06POBKM AaHWX BUMKOPUCTOBYIOUM Cy4yacHi rpadiyvHi
MoaunBocTi Python.

YactuHa 1. Betyn B Python. OcHOBHI KOHCTPYKLii mosu Python. PoboTa 3
macmBamun. [padiuHi moxnmsocTi Python. CumBonbHI  0BuYMCneHHA.
bibniotekn NumPy Ta SymPy.

YactmHa 2. CTBOPEHHA Ta BUKOPWUCTAHHA KNaciB. PO3pobaeHHA BIKOHHMX
fopatkie. Moaynb Turtle. Bibniotekn Tkinter, Matplotlib Ta SciPy.

Yomy ue uikaso/Tpeba
BMBYATH

Python — ogHa 3 HalNpoCTiWKWX MOB ANA BUBYEHHSA, 3aBAAKM ii NpocToMy
CUMHTAKCUCY Ta YNTabenbHOCTI. BiH TaKOX BMMara€ 3Ha4HO MEHLLOT KiNbKOCTi
PAAKIB ANA HanucaHHA nporpam. Ona Python icHye 6e3niy 6ibnioTek, AKi
MOYHA BMKOPMCTOBYBATM Ha Pi3HMX eTanax o6pobku aaHux, Hinbwictb 3
Hux 6e3KkowToBHi. Bce ue BNAMBAaE Ha MpocToTy poboTM 3 JaHMMM 3a
Aonomoroto Python.

‘-Iomy MO>HaA HaB4YHUTUCA

MorKHa HaBuYMTUCA MPeACTaBAATM OaHi Yy TOMY BUMNAA4I, B AKOMY BOHM
MaTUMYTb CEHC, @ CaMe CUCTeMaTU3yBaTh Ta 06pobAATM OTpMMaHI AaHi, a
notim 6yayBaTM mogeni 3 BMKopuUcTaHHAM 6ibniotek Python (NumPy,
SymPy, Tkinter, Matplotlib Ta SciPy).

AIK MOXKHa KOpUCTYBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

CTyaeHTH, AKi 3aKiHYaTb Kypc, 3MOXKYTb MOMEHTaNbHO pPObUTM CKNagHi
PO3paxyHKK, NPOBOAUTU CTaTUCTUYHUI aHaNi3 BEIMKMX MACUBIB AaHUX Ta
6yaysaTu rpadikm i cuctemm giarpam 3a KinbKa pAAKiB Koay.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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10. Data Processing and Modeling in Python

Course

Data Processing and Modeling in Python

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 7t semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Fundamentals

"Programming", "Databases".

of Programming",

What will be studied

The course covers tools for efficient processing and visualization of large
amounts of information in Python, introduces students to the features of
data processing, using the modern graphical capabilities of Python.

Part 1. Introduction to Python. Basic constructions of the Python. Working
with arrays. Graphical capabilities of Python. Symbolic calculations. NumPy
and SymPy libraries.

Part 2. Creating and using classes. Development of window applications.
Turtle module. Tkinter, Matplotlib and SciPy libraries.

Why is this interesting /
worth exploring

Python is one of the easiest languages to learn due to its simple syntax and
readability. It also requires far fewer lines of code to write programs. There
are many libraries for Python that can be used at different stages of data
processing, most of them are free. All this affects the ease of working with
data using Python.

What can you learn

You can learn how to represent data in a way that makes sense, organize
and process the received data, and then build models using Python libraries
(NumPy, SymPy, Tkinter, Matplotlib and SciPy).

How to use the acquired
knowledge and skills

Students who complete the course will be able to instantly perform
complex calculations, conduct statistical analysis of large datasets, and
build graphs and charting systems in a few lines of code.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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11. BisHec-aHani3 npoueciB aBTOMaTM3aLii NporpaMHoro 3abesneyeHHs

Ouvcumnnina bl3Hec-aHani3 npoueciB aBToMaTM3aLii nporpamHoro 3abesneueHHs
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3aranbHUMM 3HAHHAMM i3 AUCUMNAIH KOMN'tOTEPHOI iHXeHepil

o 6yae suBuyaTuca

MeTolo BUKAAAaHHA AMCUMMNIHM € 3aCBOEHHA CTYAEHTAMM KOHLUENUin Ta
NPUHLMNIB aBTOMaTM3aLii B ynpasAiHHI iHGOpPMALiIMHMMM nNpouecamm
3rigHO MiXKHapoAHUM CcTaHAapTOM bi3Hec-aHanizy B NPOEKTax Po3pobku
nporpamHoro 3abesneyeHHa. PopmyBaHHA MPAKTUYHUX GAXOBUX BMiHb
6isHec-aHaniTMKa npouecis aBTomaTm3alil.

Yomy ue uikaso/Tpeba
BMBYATH

bes po3ymiHHA OCHOBHMX KOHUeENLUi GisHec-aHanisy Ta 6isHec-aHaNiITUKK
He MoXe icHyBaTM He oanH d¢axiseub 3 pPo3pobKM NporpamHoro
3abesneyeHHs. Llei Kypc 4o3BoANTb HabyTn aocBia:

— NPOLECHOro MoAEeNtBaHHA Ta NPOEKTYBAHHSA;

— nobyaoBM apxiTEKTYpPU NpoLEeciB NporpamHoro 3abesneyeHHs;

— bi3Hec-aHanisy iHbopmaLinHMX cucTem.

‘-Iomy MO>HaA HaB4YUTUCA

3HaHHA:

— METOAiB Ta HayKoBMX Niaxoais 40 MOAet0BaHHA NPOoLECiB;

— MeTOAiB NIOTIKO-CTPYKTYPHOro aHani3y;

— cnocobiB popMyBaHHA KOHLLEMLLT CUCTEMMW NPOLLECIB;

— MeTOZAiB NPOEKTYBAHHA NPOLECIB;

— 0cobnMBOCTEM 3aCTOCYBAHHA MIXKHAPOAHMUX CTAHOAPTIB YNPaBAiIHHIO
6i3Hec-npouecamm.

YMIiHHA:

— BM3Ha4yaTW BUMOTM A0 YyNpaBiHHA npouecamm;

— MOJeNoBaTh Ta aHanNi3ysBaTu nNpouecu;

— MPOEKTYBATM Ta ONTMMI3yBaTK Npouecu;

— NJIaHyBaHHA Ailh Ao aBTOMaTMU3au,ii 6isHec-npouecis.

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

3aCcBOEHHA HaBYaNbHOIT AUCUMNAIHM A403BONTb HAbYTK daxoBi

KOMMeTeHLii:

— KOMYHiKaLii 3 3aMOBHUKaMK NporpamHoro 3abesneveHHs;

— 36ip BUMOTr 40 npoueciB aBTomaTM3alLlil;

— MOAeItoBaHHA Ta aHai3 NpoLeciB aBToOMaTM3aL,il;

— TMPOEKTYBaHHA NpoLeciB aBTomaTu3allii;

— ynpasAiHHA npouecamn epeKTMBHOI aBTOMaTU3aLLT;

— 06upaTn iHbopMaLiNHY TEXHONOTIO BIANOBIAHO A0 BU3HAYEHUX BUMOT
A0 iHbopmauinHoT cuctemm.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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12. Business Analysis of Software Automation Processes

Course

Business Analysis of Software Automation Processes

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 8" semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Possession of general knowledge of the computer engineering disciplines

What will be studied

Concepts and principles of automation in information process manager
according to international standard of business analysis in software
development projects.
Formation of practical
automation processes.

professional skills of business analytics of

Why is this interesting /
worth exploring

Without understanding of basic concepts of business analysis and business
intelligence, there can be more than one software development specialist.
This course will provide experience:

— process modeling and design;

— of building architecture of software process;

— business analysis of information systems.

What can you learn

To know:

— methods and scientific approaches to process modeling;

— methods of logical-structural analysis;

— techniques to form concepts of process system;

— methods of process design;

— features of applying international standards for business process
management

Be able to:

— define requirements to process management;

— model and to analyzer processes;

— design and optimize processes;

— plane actions to automation business processes

How to use the acquired
knowledge and skills

Be able to:

— communicate with customers of software;

— collect requirements to automation processes;

— model and analyzer automation processes;

— design automation processes;

— manager effective automation processes;

— choose information technology according to defined requirements of
information system.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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13. IHppacTpyKTypa nporpamHoro 3abesneyeHHA

Aucumnnina IHppacTpyKTypa nporpamHoro 3abesneyeHHsn
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru Ao noyaTky BonogiHHA  3HAHHAMM 3 HaBYanbHMX  gucumnniH  «OpraHisauin
BMBYEHHA KOMN'lOTEPHUX  cuctem i mepexk», «OCHOBM  MporpamyBaHHSAY,

«[MporpamyBaHHA», «ba3n gaHnx».

Lo 6yae suBuyatuca

IHppacTpyKTypa AK KoA. ApXiTEKTypa KOHTEMHEpPHOro nporpamHoro
3abe3neyeHHA.  KuUTTEBMM  UMKN  pO3pOobBNEHHA  KOHTEMHEpPHOro
nporpamHoro 3abe3snevyeHHA. KOHTeMHeEpPU3yBaHHA | OPKECTPYBaAHHSA
nporpamHoro  3abesnedyeHHs  (Docker, Kubernetes). KepyBaHHsA
KOH}irypyBaHHAM nporpamHoro 3abesnedyeHHs (Ansible, Chef, Salt,
Puppet). 3abe3sneyeHHs iHppacTpykTypu (Terraform, Cloud formation).

Yomy ue uikaso/Tpeba
BMBYATH

MeTol AncumnnaiHn € HabyTTa TEOPETUYHUX 3HAHb i NPAKTUYHUX HABUKIB
PO3p0HAEHHA KOHTEMHEPHOTO NPOrPaMHOro 3abesneyeHHA. BUKOPUCTaHHA
HabyTMX NPaKTUYHUX HABMKIB [03BO/MIUTb MPOEKTYBATWU, PO3pobAATU Ta
€KCNAyaTyBaTU KOHTEMHEPHE NporpamHe 3abesneyeHHs.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— OCHOBW NMporpamyBaHHA iIHGPACTPYKTYpU (iHpacTpyKTypa AK Koa);

— ApPXITEeKTYpYy KOHTEMHEPHOTO NPOrpaMHoro 3abesneyeHHs;

— JKUTTEBUMA  UMKN  PO3POBSEHHS  KOHTEMHEpPHOro  MNpOrpamHoro
3abe3nevyeHHs;

— OCHOBM  KOHTEWHepM3yBaHHA i  OPKeCTpyBaHHA  MPOrpPaMHOro
3abesneyeHHn (Docker, Kubernetes);

— OCHOBM KepyBaHHA KOHQirypyBaHHAM MpPOrpamMHOro 3abesneyeHHs
(Ansible, Chef, Salt, Puppet);

— OcHoBMW 3abe3neyeHHs iHppacTpyKTypm (Terraform, Cloud formation).

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— cneumndikysaTtu BMMOTHU 0o KOHTEMHEPHOTO NpPorpamHoro
3abe3nevyeHHs;

— CTBOPOBATM CTATMYHY /IOTIYHY CTPYKTYPY KOHTEMHEPHOro NPOrpamMHoOro
3abe3nevyeHHs;

— CTBOPHOBATM AMHAMIYHY NIOTFIYHY CTPYKTYPY KOHTEMHEPHOIO NPOrPaMHOro
3abe3nevyeHHs;

— cTBOptOBAaTU  i3MUYHY  CTPYKTYpY KOHTEMHEPHOro MPOrpamMHoOro
3abe3neyeHHs;

— MNpOrpamHo peanizoByBaTu KOHTENHEPHOro NpPorpamHoro
3abe3neyeHHs.
IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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14. Software Infrastructure

Course

Software Infrastructure

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 8" semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Fundamentals of Computer Systems and

Networks", "Fundamentals of Programming", "Programming", "Databases".

What will be studied

Infrastructure as code. Container software architecture. Development life
cycle of container software. Containerization and orchestration of software
(Docker, Kubernetes). Software configuration management (Ansible, Chef,
Salt, Puppet). Infrastructure provision (Terraform, Cloud formation).

Why is this interesting /
worth exploring

The purpose of discipline is to acquire theoretical knowledge and practical
skills of container software development. Using acquired practical skills will
allow you to design, develop and operate container software.

What can you learn

To know:

— basics of infrastructure programming (infrastructure as code);

— architecture of container software;

— life cycle of developing container software;

— basics of software containerization and orchestration
Kubernetes);

— basics of software configuration management (Ansible, Chef, Salt,
Puppet);

— basics of infrastructure provision (Terraform, Cloud formation).

(Docker,

How to use the acquired
knowledge and skills

Be able to:

— specify requirements to container software;

— develop static logic structure of container software;
develop dynamic logic structure of container software;
develop physical structure of container software;

— implement of container software.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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15. MporpamHi 3acobu 3axucty iHnbopmau,i

Ouncumnnina MporpamHi 3acobum 3axucty iHpopmauii
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

[ocsia KomaHAHOro po3pobaeHHA NPorpamHoro 3abesneyeHHs.

o 6yae suBuyaTuca

Knacudikauia KpuntorpadidyHmMx cuctem, enemeHT KpunToaHanisy, coepu
3acTocyBaHHA Kpuntorpaodii, MoHoandasiTHi wWndpu 3amiHKn, noniandasitHi
wnudpn 3amiHM, wndpu nepectaHoBKM, wudpp Pelictena, craHgapT
wnopyBaHHA aaHux (DES), crtaHgapt AES, MiXXHapoAHW anroputm
wunopysaHHA gaHux (IDEA), Blowfish, RC5, apudmeTmka y Knacax NULWKiB 3a
moaynem, teopema Pepma Ta Ennepa, anroputmun nepesipKM umcen Ha
NPOCTOTY, apudmeTmKa AOBIMX YNCEN, TeHepPYBAHHA BUNAAKOBUX MPOCTUX
yncen, NpMHUMNM NobyA0BM KPUNTOCUCTEM 3 BIAKPUTUM KAto4em, 06MiH
KnoYamu 33 cxemor [Jiddi-Xenmana, Anroputm RSA Ta metogm
daKTopusauii uucen, cxema Enb-Ffamana Ta meToaM 3HAXOAMKEHHSA
ANCKPETHOro norapudmy, BU3Ha4YeHHA eNinTUYHOI KPUBOI, eNINTUYHI KPUBI
Haf, cKiHyeHHUMM nonamu GF(p) Ta GF(p™), eninTMyHUIA aHanor obminHy
KAro4Yamu 3a cxemoto Aidpdi-XenmaHa, anroputmm MHoXKeHHA Touku EK Ha
4yncno, 3afava AUCKPETHOro NorapudmyBaHHA Ha EeNinTUYHIA KpUBIN,
eninTUYHUM aHanor anroputmy RSA Ta cxemu Enb-Famans, npuHumnu
nobyfoBM KPUNTOCTIMKUX eNinTUYHUX KPUBMX, CTaHAApT umdposoro
nianucy (DSS), anroputm RSA Ta cxema Enb-Famansa B pexumi umdposoro
nianucy, eninTuYHi anropuTmm GopmyBaHHA ENEeKTPOHHOro umdposoro
nignucy.

Yomy ue uikaBo/Tpeba
BMBYATH

MicnAa BUBYEHHA AaHOI AUCLUNAIHW Y CTYAEHTIB GOPMYIOTbCA 34aTHOCTI:

— QaHanisysatu KpuntorpadivyHi cuctemu;

— 06upaTtn KpunTorpadiyHUi anropuTm BiANOBIAHO A0 CHOPMYNIbOBAHOI
3a4audi;

— 3abe3neyyBaty pobOTY Cy4aCHUX KPUNTOCUCTEM;

— BWKOHYBATM HANAroAKeHHA Ta po3pobKy nporpamHoro 3abesnevyeHHA
ANna KpuntorpadivyHoro 3axmcry.

‘-Iomy MO>HaA HaB4YHUTUCA

3HaTu:

— MEeTOoAM 3aXUCTY Bif, HECAHKLLIOHOBAHOMO YNTaHHA, KOHTPOAIO LLiAICHOCTI
iHpopMmaLii, ayTeHTUdiKaLiT, 3aXMUCTy AOKYMEHTIB Ta LiHHMX Nanepis Bif
niapoboK;

— cnocobu BMKOHAHHSA onepauiit y ckiHueHHomy noai sugy GF(p) Ta ioro
po3wmnpeHHi GF(pm), a TaKoX Ha eninTUYHIN KpUBii;

— anroputMu  po3noginy Kawodis, ¢opmyBaHHA umdpoBOro nignwucy,
WndpyBaHHA AAHUX;

— MNPUHUUNK PO3POOKN CUMETPUYHUX Ta aCUMETPUYHUX KpunTorpadiyHnx
ANrOpPUTMIB;

— METOAMKM 3aCTOCYBAHHA Cy4aCHUX KpunTorpadiyHMx anropuTmis;

— 0c061MBOCTI 3aCTOCYBaHHA KpunTOorpadidyHMx anroputmis nobyaoBaHnx
Ha eNinTUYHIN KpUBIN.
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YMmiTu:

aHanisyBaTu pe3ynbTaTv poHOTH BiZOMUX KpUNTOrpadivYHMX NPOTOKONIB;
OLHIOBATU CTINKICTb KpUNTOrpadiyHNX aNropUTMIB;
y3aranbHIOBaTV OTPMMaAHI eKCNepuMeHTa/IbHI pe3yibTaTy.

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

NPOEKTYBAHHA CUCTEM KPUNTOrpadiyHOro 3axXmucTy;

po3pobneHHA nporpamHux 3acobis wWudpyBaHHA, AewndpyBaHHA
AAHWNX Ta CTBOPEHHA €NeKTPOHHOro undpoBOro Nianucy;

CTBOPEHHA NPOrpaMHoro 3abesneyeHHs eninTUYHoi Kpuntorpadii;
3aCTOCyBaHHA  KpuntorpadiyHnx  CTaHAapTiB  nNpu  po3pobneHHi
nporpamHoro 3abesneyeHHs.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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16. Software Instruments of Information Protection

Course

Software Instruments of Information Protection

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 8" semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Experience in team development of software.

What will be studied

Cryptographic systems classification. Cryptographic analysis elements.
Cryptography application areas. Monoalphabetic replacement ciphers.
Polyalphabetic replacement ciphers. Transposition cipher. Feistel cipher.
Data encryption standard (DES). Advanced Encryption Standard (AES).
International Data Encryption Algorithm (IDEA). Blowfish. Ron's Code 5
(RC5). Arithmetic in surplus classes by module. Fermat's and Euler's
theorem. Algorithms of checking numbers on simplicity. Arithmetic of long
numbers. Generate random prime numbers. Principles of building public-
key cryptographic systems. Diffie—Hellman key exchange. RSA algorithm
and number factorization methods. ElGamal scheme and methods of
finding discrete logarithm. Elliptic curve determination. Elliptic curve over
finite fields GF(p) Ta GF(p™). Elliptical analogue according to Diffie—Hellman
key exchange scheme. Algorithms for multiplying point of elliptic curve on
number. Discrete logarithm problem on an elliptic curve. Elliptical analog of
RSA algorithm and ElGamal schemes. Principles of constructing crypto
stable elliptic curves. Digital Signature Standard (DSS). RSA algorithm and
ElGamal scheme in digital signature mode. Elliptical algorithms of forming
electronic digital signature.

Why is this interesting /
worth exploring

After studying this discipline students will develop the ability to:
— analyze cryptographic systems;

— select cryptographic algorithm according to formulated task;
— provision operation of modern cryptosystems;

— debug and develop software for cryptographic protection.

What can you learn

To know:

— protection methods against unauthorized reading, control methods of
information integrity, authentication methods, protection methods of
documents and securities from forgeries;

— methods of performing operations in finite field of form GF(p) and its
extension GF(pm), as well as on elliptic curve;

— algorithms of key distribution, digital signature generation, data
encryption;

— principles of developing symmetric and asymmetric cryptographic
algorithm;

— methods of applying modern cryptographic algorithms;

— features of applying cryptographic algorithms based on elliptic curve.

Be able to:

— analyze work results of known cryptographic protocols;

— estimate the stability of cryptographic algorithms;
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summarize the obtained experimental results.

How to use the acquired
knowledge and skills

Be

able to:

design systems of cryptographic protection;

develop software of data encryption and decryption;
develop electronic digital signature;

develop software of elliptical cryptography;

apply cryptographic standards for software development.

Information support of
the course

Syl

labus

Electronic lecture notes

Semester assessment

Final Test
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17. TexHonoria Block Chain

Ouvcumnnina TexHonoria Block Chain
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru Ao noyaTky BonogiHHA  3HAHHAMM 3 HaBYanbHMX  gucumnniH  «OpraHisauin
BMBYEHHA KOMN'lOTEPHUX  cuctem i mepexk», «OCHOBM  MporpamyBaHHSAY,

«[MporpamyBaHHA», «ba3sn gaHnx», «KKOMNOHEHTN NPOrPAMHOI iHXKeHepii».

Lo 6yae suBuyatuca

OcHOBM, nepeBarn Ta HeAONIKM BUKOPUCTAHHA TeXHOJOrii OGN0KYEelH,
apxiTekTypa nporpamHoro 3abesnevyeHHA 3a TEXHONOTrIED OAOKYENH,
cnocobu BM3HAYEHHA TexHonorii 6J0KYelH, NpPaKTUYHE BMKOPUCTAHHA
TexHonorii 6N10K4YelrH, pPi3HOBMAW NPAKTUYHUX 3aCTOCYHKIB TEXHONOTIi
H6N0KYENH, NPaAKTUYHUIA 3acTOoCyHOK Ethereum TexHonorii H610KYelH,
pPO3p0bAEHHA NPOrpaMHUX 3aCTOCYHKIB Ha nnatdopmi Ethereum mosoto
Solidity.

MporpamHa nnatpopma Ethereum, mosa nporpamysaHHsa Solidity.

Yomy ue uikaso/Tpeba
BMBYATH

MeTol AncumnnaiHn € HabyTTa TEOPETUYHUX 3HAHb i NPAKTUYHUX HABUKIB
PO3p0bNEHHA PO3NOAINEHUX MPOrPAaMHMX 3ACTOCYHKIB 3@ TEXHOJOFIE
6n0oKYEeNH. BMKOpPUCTAHHA HAbyTMX NPaAKTUYHUX HABMKIB [O03BO/IUTD
NPOEKTYBATWU, PO3POOAATU Ta EeKCnayaTyBaTWU pPO3NOAINEHHI NPOrpamHi
3aCTOCYHKM.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTtu:

— OCHOBW BMKOPWUCTAHHA TEXHONOTIT H10KYENH;

— nepeBarun Ta HeAOo/iKN BUKOPUCTAHHA TEXHONOTIT 6/10KYENH;

— apXiTeKTypy nporpamHoro 3abesneyeHHs 3a TEXHO/OTIEID BIOKYENH;
— Ccnocobu BM3HAYEHHA TEXHO/Orii 6IOKYENH;

— MNPaKTUYHE BUKOPUCTAHHA TEXHOOTiT HNOKYENH;

— Pi3HOBMAM NPAKTUYHMX 3aCTOCYHKIB TEXHOOTIT 6/10KYelH;

— NPAKTUYHMM 3acTOCYHOK Ethereum TexHonorii 610KYeNH;

— po3pobneHHA NporpaMHMX 3aCTOCYHKIB Ha naatdopmi Ethereum.

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— 06upaTM Ta BMKOPUCTOBYBATUM MNPOTrPaMHi 3aCTOCYHKM TexXHOAOrii
6/10KYelH;

— TMPOEKTYBATM PO3MNOAiNeHI NPOrpamHi 3aCTOCYHKM;

— po3p0obaATM PO3NOAINEHI MPOrpaMHi 3aCTOCYHKM;

— eKcnayaTysaTu po3nogineHi NporpamHi 3acTOCyHKU.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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18. Block Chain Technology

Course

Block Chain Technology

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 8" semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Fundamentals of Computer Systems and
Networks", "Fundamentals of Programming", "Programming", "Databases",

"Components of Software Engineering".

What will be studied

Fundamentals, advantages and disadvantages of using blockchain
technology, software architecture for blockchain technology, ways to
define blockchain technology, practical use of blockchain technology, types
of practical applications of blockchain technology, practical application of
Ethereum blockchain technology, development of software applications on
Ethereum in Solidity.

Ethereum software platform, Solidity programming language

Why is this interesting /
worth exploring

The purpose of the discipline is to acquire theoretical knowledge and
practical skills in developing distributed software applications using
blockchain technology. Using the acquired practical skills will allow you to
design, develop and operate distributed software applications.

What can you learn

To know:

— fundamentals of using blockchain technology;

— advantages and disadvantages of using blockchain technology;

— blockchain software architecture;

— ways to determine blockchain technology;

— practical use of blockchain technology;

— types of practical applications of blockchain technology;

— practical application of Ethereum blockchain technology;
development of software applications on the Ethereum platform.

How to use the acquired
knowledge and skills

To be able:

— select and use blockchain software applications;
— design distributed software applications;

— develop distributed software applications;

— exploit distributed software applications.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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19. EmnipuyHi meToam NporpamHoi iHxKeHepii

Ouncumnnina EmnipuyHi meToau nporpamHoi iHXeHepii
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMMK i3 gUCUUNAIH «ANTOPUTMU Ta CTPYKTYPU OAHUXY,
«MporpamyBaHHaA», «MaTemaTUyHUI aHani3», «JliHiMHa anrebpa Ta
aHaniTMYHa reomeTpia». [ocsig po3pobneHHA nporpamHoro 3abesnevyeHHA
Ha 6yab-AKii MOBI NPOrpamyBaHHA

o 6yae suBuyaTuca

Po3pobneHHAs Ta edeKTUBHE 3acCTOCyBaHHSA MPOrpamHuMX AodaTkiB Aans
reHepyBaHHA NCeBAOBUNAAKOBMX uYucen. Po3pobneHHA nporpamHoro
3abe3neyeHHA ANA reHepyBaHHA MNCEBAOBMMNALKOBUX YMCEN i3 33a4aHUM
3aKOHOM po3noginy. Po3pobneHHs nporpamHoro 3abesneyeHHA AN
OLiHIOBAHHA BMNAAKOBOCTI MOCAILOBHOCTI 4ucen, WO MNpoBOAMTbCA 33
A,0M0OMOror0 eMMipUYHUX KpUTEpIiB.

Yomy ue uikaso/Tpeba
BMUBYATH

Yucna, AKi 06MpatoTbCA BUNAAKOBUM YMHOM, 3HAaX0A4ATb 6arato KOPUCHUX
3aCTOCYBaHb: MOJAE/NOBAHHA, MNPOrpamMyBaHHA, MNPUUAHATTA  pilleHb,
maTemaTtuka Ta possaru. [pu ubomy Bif, AKOCTI reHepaTopis BUNAAKOBUX
ynucen HanpAmy 3anexuTb AKICTb pe3ynbTaTis, Wo oTpumytoTbca. Lo
obcTaBUHY nigKpecntoe uutata Bigomoro ByeHoro Pobepta Kas’'to 3
HauioHanbHoi nabopatopii Oyk-Pig)K “reHepyBaHHA BMNAAKOBUX 4Yncen
3aHaATo BaXnumBe, WOO 3aAMWKTYU MOro BUNaaKkoBmum”.

‘-Iomy MO>HaA HaB4YHUTUCA

3HaTu:

— MeToAM reHepyBaHHA MNCEBAOBMNAAKOBUX 4YuCen 3  PiBHOMIpHUM
3aKOHOM pO3MoAiny Ha 3afaHoOMY iHTepBani;

— MeTOAM reHepyBaHHA MNCEBAOBUMAAKOBUX 4Yucen 3 MNOXIAHMMWU Bij,
PiBHOMIpPHOro 3aKoHamm po3noainy i3 3afaHumm napameTpamu;

— eMnipuyHi KpuTepii OLiHKK CTyNneHA BUNAAKOBOCTI NOCAIAOBHOCTI Yncen.

Ymitu:

— 3acTocoByBaTU Ha npakTuui  metoam reHepyBaHHA Linnx
nceBAOBMNAAKOBUX YMCeN i3 334aHMM 3aKOHOM po3noainy Ta 3ajaHMu
napameTpamu;

— 3aCTOCOBYBATM HA  MNPAKTULi  MeToAM  TeHepyBaHHA  AIACHUX
nceBAOBUNAAKOBUX YMCEN i3 334aHMM 3aKOHOM pOo3Noainy Ta 3agaHMu
napameTpamu;

— 3aCTOCOBYBATM Ha MPaKTUUi eMNipUYHi KpUTepil OLIHKN BMNAAKOBOCTI
NoCNiA40BHOCTI Yncen;

— po3pobnATM NnporpamHe 3abesneyeHHA ANA reHepyBaHHA NOCNILOBHOCTI
nceBAOBUNAAKOBUX YMCeN i3 334aHMM 3aKOHOM po3noainy Ta 3agaHMu
napameTpamu;

— po3pobnATM nporpamHe 3abe3nevyeHHA ANA OLIHKM BUNALKOBOCTI
NocNig4o0BHOCTI Yncen.

AIK MO>KHA KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

— MNPOEKTYBaHHA reHepaTopiB NCeBAOBMMNALKOBUX NOCNILOBHOCTEN Ymcen
3 PiIBHOMIPHMM PO3NOAINOM;

— MNPOEKTYBaHHA reHepaTopiB NCeBAOBMMNALKOBUX NOCNILOBHOCTEN Ymcen
3 AOBI/IbHUM 3aKOHOM pPO3NoAiny;
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— po3pobsieHHs NporpamMHoro 3abesneyeHHA A0S OUiIHKM BWMNAAKOBOCTI
NocNig4o0BHOCTI Yncen.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in

CemecTpoBuUii KOHTPO/b 3anik

65




20. Empirical Software Engineering Methods

Course

Empirical Software Engineering Methods

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 8" semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Algorithms and Data Structures",
"Programming"”, "Higher Mathematics", "Linear Algebra and Analytic
Geometry". Experience in software development for any programming
language.

What will be studied

Development and effective application of software applications to generate
pseudo random numbers. Software development to generate pseudo
random numbers with given distribution law. Software development to
estimate number sequence randomness that is performed by means of
empirical criteria.

Why is this interesting /
worth exploring

Numbers chosen by random way find many useful applications: modelling,
programming, decision-making, mathematics and game. Quality of
obtained results depends on quality of generating pseudo random
numbers. This fact is underlined by famous scientist quote of Robert Cavie
from Oak Ridge National Laboratory: "generating pseudo random numbers
is too important to leave it random".

What can you learn

To know:

— methods of generating pseudo
distribution law at a given interval;

— methods of generating pseudo random numbers with derivatives from
uniform distribution laws with given parameters;

— empirical criteria of estimating degree of number sequence randomness.

Be able to:

— apply methods of generating pseudo random integer numbers with
given distribution law and given parameters in practice;

— apply methods of generating pseudo random real numbers with given
distribution law and given parameters in practice;

— apply empirical criteria of estimating randomness of number sequence
in practice;

— develop software for generating sequence of pseudo random numbers
with given distribution law and given parameters;

— develop software for estimating randomness of number sequence.

random numbers with uniform

How to use the acquired
knowledge and skills

Be able to:
— design pseudo random number generators with uniform distribution;
— design pseudo random number generators with arbitrary distribution

law;
— develop software to estimate random of number sequence.
Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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21. Metoau nobyaoBuM NporpaMHmnx 3acobis A4na MaTpUUHUX 064YNCIEHD

Aucumnnina MeTtoau nobyaoBu nporpamHux 3acobis AnA MmaTpUYHUX 06uncneHb
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

4 kpeantn EKTC (nekKuii: 36 roa., npakt: 18 roa., CPC: 66 roa,.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3 HaBYaNIbHUX AMCUMNAIH « MaTeMaTUYHMIA aHanisy,
«JliHiiHa anrebpa Ta aHanNiTUYHA reomeTpia», «KAATOPUTMM Ta CTPYKTypu
AaHux»,  «lporpamyBaHHA». [locBig  KOMaHAHOro  po3pobneHHA
nporpamHoro 3abesnevyeHHs.

o 6yae suBuyaTuca

CyyacHi meTogm Ta NnporpamHi 3acobu ana pobotn 3 MaTpuuAMU BENUKOT
PO3MipHOCTI Ta iX MicLLe B MaTEMAaTUYHOMY MOENOBAHHI.

Yomy ue uikaso/Tpeba
BMBYATH

MicnAa BUBYEHHA AaHOI AUCLUNAIHW Y CTYAEHTIB GOPMYIOTbCA 34aTHOCTI:

— aHani3yBaTM NPoOrpamHi MeToam BUKOHAaHHA MAaTPUYHUX 06YNCNEHD;

— aHani3yBaTu Ta OLHIOBATN NOXMOKM NpoBeAEHUX 0BYNCNEHb HAL
MaTPULLAMKU BEIMKOT PO3MIpHOCTI;

— BMKOHYBaTW BMOIip HEOOXiAHMX MAaTEMATUUYHMX Ta NPOrPamMHUX QYHKLM
ANA Po3B’A3aHHA NOCTaB/eHOoI 3a4aui;

— po3pobnATU Ta ePEeKTUBHO 3aCTOCYBATU NPOrPamHi 0AaTKM ANA
YMCeNbHOro PO3B’A3aHHA MATPUYHMX 3a4au.

‘-Iomy MO>HaA HaB4YUTUCA

3HaTu:

— MeToAM Po3B’A3aHHA YAaCTKOBOI NPO6ieMn BNACHUX 3HAYEHD;

— MeToaum Po3B’A3aHHA NOBHOI NPob6aeMK BlaCHUX 3HAYEHD;

— MeTOJ, BUKOHAHHA CUHIYNAPHOrO PO3KAaAeHHA MPAMOKYTHOI MaTpuULL;

— MeToaM anpoKcumauii TabanyHo-3aaaHux GyHKLIN;

— MeToAM NPOrpaMHOro po3s’A3aHHA CUCTEM HENIHIMHUX PIBHAHb.

Ymitu:

— aHanisyBaTM Ta OLiHIOBATU NOXMOKY NPOrpamHO OTPUMAHOIO PO3B A3KY
MaTeMaTUYHOI 3a4aui;

— y3ara/sbHlOBaTW Ta aHaNi3yBaTM NpoOrpamHi MeToamn Po3B’A3aHHA CUCTEM
HEeNiHIMHWUX PiIBHAHD;

— 3aCTOCOBYBATM Ha NPaKTULi MeToaM Po3B’A3aHHA MaTeMaTUYHUX 3343y
Ha EOM;

—  po3pobnATM nporpamHe 3abesneyvyeHHs A1A YMCE/IbHOrO PO3B’A3aHHS
MaTpPUYHUX 3aau.

AIK MO>KHA KOpUCTYyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

Ymitu:

— MPOEKTYBAaTU CUCTEMM KOMMN'IOTEPHOI MATEMATUKM ONA BWMKOHAHHA
MaTPUYHNX 0BYMCNEHD;

— BMKOPUCTOBYBATU CYyYaCHi MaTeMaTUYHI NaKeTU.

IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTpoBuUii KOHTPO/b 3anik
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22. Matrix Calculus Software Methods

Course

Matrix Calculus Software Methods

Department

Computer Systems Software Department

Level of higher education

First (Bachelor)

Year of study, semester

4t year, 8" semester

Course total scope

4 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 66 academic hours).

Language of study

English

Requirements for begin
studying the course

Knowledge of the disciplines "Higher Mathematics", "Algorithms and Data
Structures", "Linear Algebra and Analytic Geometry", "Programming".
Experience in team software development.

What will be studied

Modern methods and software for working with big dimensional matrices
and their place in mathematical modeling.

Why is this interesting /
worth exploring

After studying this discipline, students be able to:

— to analyze software methods of performing matrix calculations;

— toanalyze and estimate the errors of the calculations on the matrices of
big dimensions;

— to perform the selection of the necessary mathematical and software
functions to solve the problem;

— to develop and effectively apply software applications for numerical
solution of matrix problems.

What can you learn

To know:

— methods of solving a partial problem of eigenvalues;

— methods of solving the complete problem of eigenvalues;

— method of performing singular decomposition of a rectangular matrix;

— methods of approximation of tabular - given functions;

— software methods for solving of systems of nonlinear equations.

Be able to:

— analyze and estimate the error of the software obtained solution of the
mathematical problem;

— generalize and analyze software methods for solving systems of
nonlinear equations;

— apply in practice methods of solving mathematical problems on a
computer;

— develop software for numerical solution of matrix problems.

How to use the acquired
knowledge and skills

Be able to:

— design of computer mathematics systems for performing matrix
calculations;

— use of modern mathematical packages.

Information support of Syllabus
the course Electronic lecture notes
Semester assessment Final Test
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