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IHCTPYKLiA KOpUCTyBauyam Katanory

1. KinbKictb i 0bcar (y kKpeautax EKTC) HaBYaNbHUX AUCUMNIH, AKI MOXKe 06paTh CTyaeHT
(BMBiIpKOBUX ANCLMNNIH) BU3SHAYAETLCA HABYANbHUM NJaHOM, @ came gas 3 Kypcy — 32 Kpeautu, gna
4 Rypcy — 24 kpeanTn. Y HaBYaIbHOMY MJ1aHi 3a3HAYAETLCA TAKOXK CEMECTP, Y AKOMY BUKNAAAETbCA
BMbipKoBa ancumMnaiHa, Gopma ceMecTpoBOro KOHTPOJIO, BUAM Ta 06CATM HaBYaIbHUX 3aHATb.

2. Mpoueaypa BUH6OPY CTyAEHTaMM HaBYa/IbHUX ANCUMNANIH 3 D-KaTanory peaniayetbca yepes
cneujianizoBaHy iHbopmaLitHy cuctemy YHiBepcuTeTy my.kpi.ua Ta BKAOYAE TaKi eTanu:

2.1 PeecTpauis cTygeHTa B my.kpi.ua

2.2 3aifCcHEeHHSA CTYAEeHTOM BMOOPY AUCUMNIH

2.3 NiaTBepAKeHHsA CTYAEHTY Moro BUbopy HaBYanbHUX Ancumnnid i3 ®-Katanory

2.4 OnpautoBaHHA pe3ynbTaTtis BUbopy aucumnnid (¢ikcauia pesynbTaTtiB BMbOpPY) Ta
nepegava AaHMX ANA KOPEKLUii iHAMBIiAYaNbHMX HAaBYANbHUX NNAHIB CTYAEHTIB.

3. Y pa3i HeMOXAINBOCTI $opMyBaHHA MOBHOI aKaAeMi4yHOi rpynn AnA BUBYEHHA MEBHOI
BUOIPKOBOI AUCUMMAIHW, CTyAeHTaM HaJa€TbCA MOMKAMUBICTb 3AiMCHUTM NOBTOPHUK BUBIp,
NPUELHABLINCD A0 BXe CPOPMOBAHMX HABYANbHUX FPY.

4. CTyneHT He MoXKe ABid4i 0bpaTh oAHY W Ty ¥ camy HaByanbHy Aucuunnidy. CTyaeHT He
MoXKe 0bpaTh ogHy M Ty K CaMy HaBYa/bHY AMCUMNAIHY, AKa BUKNALAETbCA YKPAIHCbKOK Ta
aHTNINCbKOD MOBaMM OAHOYACcHO (HeobxiaHo obpaTn abo yKpaiHOMOBHWI, abo aHTNOMOBHUM
BapiaHT).

5. Akuwo 3006yBay i3 NOBaXHOI NPUYMHU HE 3Mir 0bpaTu AUCUMNIIHN BYacHO, abo BUABMB
NOMM/IKY LLOAO CBOFO BOJIEBUABJIEHHSA, BiH 3BEPTAETbCA A0 AEKAHATy i3 3aABOK ANA 3anucy Ha
BMBYEHHA 0BPAHMX HUM AUCLMNAIH, HA4aBLWKW AOKYMEHTIB, AKi 3aCBiAYYlOTb NOBAXKHICTb NPUYMH.
3anABa Ha 3MiHy BUBIPKOBOI AUCUUNAIHM Y cHOPMOBaHOMY iHAMBIAYabHOMY HaB4Ya/ibHOMY MJaHi
MA€E NOAaBaTUCA He Mi3Hile HiX 33 MicALb A0 NOYaTKy CEMECTPY, B AKOMY BUKAAZAETbCA LA
ancumnniHa. He gonyckaetbca 3miHa 06paHMX AMCLMNAIH NiCNA NOYaTKY HAaBYa/IbHOrO CeEMecTpy, B
AKOMY BOHW BMKNA[aOTbCA.

6. CTyaeHT, AKMA 3HeXTyBaB CBOIM NpaBom BMbGOpy, Oyae 3anMCaHMA Ha BUBYEHHA TUX
AVUCUMNANIH, AKi 3aBigyBay BMMNYCKOBOI Kadeapu BBarKaTUme MNOTPIOHMMKW AN onTumisaui
HaBYa/IbHMX FPyN i NOTOKIB.

7. O6paHi CTyaeHTOM HaB4Ya/ibHi AUCUMNAIHM 3a3Ha4YaloTbCsA Yy MOro iHAUBIAyanbHOMY
HaB4Ya/IbHOMY NJaHi. HaBYanbHi AUCUMNAiHKU, AKI BHECEHI A0 iIHAMBIAYaAbHOIO HaBYa/AbHOrO NaaHy
3106yBaYa, € 060B'A3KOBMMU AN BUBYEHHS.

8. bBinbwe iHPopmaLii Npo MopsAOK peanisauji CTyAeHTamMu npaBa Ha BiibHUI BUBIp
HaBYa/IbHUX AUCUMNANIH MOXHa 3HaWTK y [MO/IOXKeHHI Npo peani3auiio npaBa Ha BiNbHUIA BUBIP
HaBYa/bHUX AucunnaiH 3a06yBadamm BMwoi ocsitu KMl im. Irops CikopcbKkoro.



d-KaTtanor

Aucyunninu dna 3 Kypcy (eubip opy2o0kypcHUKamu)

NoTpibHo 06paTn 32 KpeauTn 3a pik: 5-1 cemecTp: 16 KpeauTis; 6- cemecTp: 16 KpeauTis.

. . Kin-tb CemectpoBa
Ne Ha3Ba HaB4YanbHOI AUCUUNNIHU Cemectp . .
KpeauTis arecrauin
1. CuctemHe nporpamyBaHHA 5 4 3aniK
2. System Programming 5 4 3aniK
3. ObuuncntoBanbHi meToam onTUMiI3aLlil 5 4 3aniKk
4, Computational Optimization Methods 5 4 3anik
5. OcHoBwM onepauinHnx cuctem 5 4 3a/ik
6. Operating System Fundamentals 5 4 3anik
7. Po3pob61ieHHA MObBiNIbHMX 3aCTOCYHKIB 5 4 3aMik
8. Mobile Application Development 5 4 3anik
9. Po3pobieHHs Be63aCTOCYHKIB 5 4 3anik
10. Web Application Development 5 4 3anik
11. Teopis iHpopmaL,ii Ta KoayBaHHA 5 4 3aniK
12. Information Theory and Coding 5 4 3anik
13. YnpaBAiHHA CTapTan NPOEKTamMm 5 4 3aniK
nporpamHoro 3abesneyeHHsn
14. Management of Software Startup Projects 5 4 3aniK
15. TexHonorii 06pobaeHHA BENNKUX AaHUX 5 4 3aniK
16. Big Data Technologies 5 4 3anik
17. AbCTpaKTHa anrebpa ana iHxkeHepii 6 4 3aniK
nporpamHoro 3abesneyeHHsn
18. Abstract Algebra for Software Engineering 6 4 3anik
19. KpocnnatpopmHe nporpamyBaHHsA 6 4 3aniK
20. Cross-Platform Programming 6 4 3anik
21. AAMiHiCTpyBaHHA onepaLinHUX CUCTEM 6 4 3aniK
Linux
22. Linux Operating Systems Administration 6 4 3aniK
23. MeHeaXMeHT NPOrpamHoOro NPoAayKTy 6 4 3aniK
24, Software Product Management 6 4 3anik
25. Web-TexHonorii Ta po3pobka web-cuctem 6 4 3anik
26. Web Technologies and Web Systems 6 4 3anik
Development
27. MpuknagHe nporpamHe 3abesneyeHHn 6 4 3aniK
moBoto Python
28. Python Applied Software Development 6 4 3anik
29. AHani3 aaHunx 6 4 3a/ik
30. Data Analysis 6 4 3anik




Aucyunnidu 0na 4 Kypcy (eubip mpemboKypcHUKamu)

NoTpibHO 06paTu 24 KpeauTn 3a pik: 7-1 cemecTtp: 12 KpeauTis; 8- cemecTp: 12 KpeauTis.

. . Kin-tb CemectpoBa
Ne Ha3Ba HaBYanbHOI AUCUUNAIHU Cemectp . .
KpeauTis arecrauin

1. MporpamHi metToan obpobneHHA 7 4 3anik
eKCNepPUMEHTANbHUX AaHUX

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

3. MeHeaXMeHT NPOoEKTIB IT 7 4 3aniK

4. IT Project Management 7 4 3aniK

5. Po3pobieHHA nporpamHoro 3abesnevyeHHn 7 4 3anik
3a meTtogonorieto Agile

6. Agile Software Development 7 4 3anik

7. OCHOBM XMapPHUX TEXHOOTIM 7 4 3anik

8. Cloud Technologies Fundamentals 7 4 3anik

9. O6pobKa Ta moaentoBaHHA AaHMX MOBOIO 7 4 3aniKk
Python

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

11. bisHec-aHani3 npouecis aBTomaTm3auii 8 4 3a/ik
nporpamHoro 3abesneyeHHsn

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

13. IHbpacTPyKTypa NPOrpamHoro 8 4 3aniK
3abe3neyeHHsn

14. Software Infrastructure 8 4 3anik

15. MporpamHi 3acobu 3axucty iHbopmaluii 8 4 3aniK

16. Software Instruments of Information 8 4 3anik
Protection

17. TexHonoria Block Chain 8 4 3anik

18. Block Chain Technology 8 4 3anik

19. EmnipnyHi metogm nporpamHoi iHxeHepii 8 4 3aniK

20. Empirical Software Engineering Methods 8 4 3anik

21. MeToau nobyaoBuM NporpamHux 3acobis 8 4 3aniK
ANA MaTPUYHNX 0BUYMCNeHb

22. Matrix Calculus Software Methods 8 4 3anik




AHoTauii BUbipKoBUX ancumnnid gna 3 Kypcy

1. CuctemHe nporpamyBaHHA

OuvcuunniHa

CuctemHe nporpamyBaHHA

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cucrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car gucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MosBa BMKNagaHHA YKpaiHCbKa
Bumoru Ao noyaTtky BonogiHHA 3HaHHAMMK 3 ancumnaiH « CTPYKTYpU Ta anroputMmm SaHux»,
BMBYEHHA «OcHoBM nporpamyBaHHAa». [ocBig nporpamyBaHHA Mmoot Ci

(komninsTop gcc).

LLlo 6ype BuBuatuca

MporpamHi (APl) Ta 6iHapHi (ABI) iHTepdelicn onepalinHUX cucTeM.
CTpyKTypa CUCTEMHUX BMUKAMKIB Ha MPUKNadi onepauiiHMX CUCTEM
ctaHaapty POSIX. MeToan KepyBaHHSA NpoLLecamu, BUAiNeHHAM nam’aTi,
MEeTOoAM B3aEMOAIi i3 curHanamum, BipTyanbHi $annosi cuctemu Ta
KepyBaHHA X 06’eKTammn, CTPYKTYpU &i3nyHUX ¢GannoBUX CUCTEM,
OCHOBM CMCTEMHOIO 4acy Ta B3aemoaii i3 Talimepamu, MeToam
MiXKNpouecHOi B3aemogii, KepyBaHHA MOTOKaMW, COKETU Ta OCHOBM
MEpPEKEeBOro NPorpamyBaHHs.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto OCBITHBOrO KOMNOHEHTa € POPMYBAHHA Yy CTYAEHTIB 34aTHOCTEN
KepyBaTM anapaTtHow nnatpopmoro 3a AONOMOFOH MNPOrpPamHOro
iHTepdency onepauinHOi cucTtemu, aHanisyBaTU pecypcu anapaTHoi
nnatGopPMU Ta KepyBaTH iX PO3MOLINOM MiXK NPOFrPaMHMUMU NPOLLECaAMU,
onepysBaTM NOTOKamMM Ta po3pobnATM MmepexeBe NporpamHe
3abe3neyeHHA, NPOEKTYBATM Ta PO3POBNATM CUCTEMHE NpOrpamHe
3abe3neyeHHA BigNOBIAHO 40 NOCTAaB/NEHOrO 3aBAAHHA.

Yomy MOKHa

3HaHHA:

HaBUYUTUCA — CMCTEMHOro niaxoay A0 NPOEKTYBaHHA MNPOrpaMHoro 3abesneyeHHs
(pesynbratn aBTOHOMHMX Ta BOYAOBaHUX 06YMCAOBANBHUX NNATHOPM;
HaBYaHHA) — CYy4YaCHMX MeToAiB MPOEKTYBaHHA MporpamMHoro 3abesneyeHHs
obuncnoBanbHUX NAATGOPM Yy CKNAALI E€NeKTPOHHMX NpPUCTPOIB
Pi3HOro NPU3HaYeHHs;
— pecypciB anapaTHUX NAaTGOpPM Ta METOLIB KEPYBAHHA HUMMU;
— NpOrpamMmHux iHTepdeincis onepaLitHUX CUCTEM.
AK MOXHa YMiHHA:
KopucTyBaTmucA — KOPMUCTYBATMUCb NPOrpPaMHUMM iHTepdencamm onepauimnHmMx CUCTEM;
HabyTMMM 3HAHHAMM | — ananisysBaTM PO3NOAIN pecypcis anapaTHOI NAaTGOPMM Ta NnaHyBaTU
i yMiHHAMY iX BUKOPUCTaHHSA;

(komneTeHTHOCTI)

— po3pobnAtTu cepBicHe nporpamHe 3abe3neyeHHA Ta €/IeMEHTU
onepauinHNX CUCTEM.

IHpopmauiiiHe

Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIEeKLil
CemecTpoBui 3anik
KOHTPO/Ib




2. System Programming

OuvcuunniHa

System Programming

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

Lo 6ype BuBuatuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

Knowledge of the:

HaBYMUTUCA — system approach to software design of autonomous and embedded
(pe3ynbraTtn computing platforms;
HaBUYaHH3A) — 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.
AIK MOKHa Skills:
KopuctysaTucsa — use software interfaces of operating systems;
HabyTMMM 3HaHHAMM | — analyze the distribution of hardware platform resources and plan
i YMiHHAMM their use;

(komneTeHTHOCTI)

— develop service software and operating system elements.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb




3. ObuucnoBanbHi meToaM onTUMisauii

OuvcuunniHa

O6uucnoBanbHi MeTogu onTUMi3awii

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car gucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNapaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonogiHHA 3HAHHAMMK 3 AMCUMMNIH «KANTOPUTMUM Ta CTPYKTYPU AAHUXY,
«MporpamyBaHHA», «MaTemMaTU4yHMN aHani3». [ocBig pPo3pobAeHH:A
nporpamHoro 3abesneyeHHA Ha ByAb-AKilA MOBI NPOrpamyBaHHS.

LLlo 6ype BuBuaTuca

Knacnoikauia metoais Ta anroputmis ontumisauii. ObumcnoBanbHa
CKNAAHICTb 3agay onTumisauii. Knac anroputmiB geTepmiHOBAHOro
NIOKanbHOro nouwyky. Knac anroputmiB CTOXacTUYHOFO J/IOKa/IbHOro
nowyky. FeHeTU4YHi anroputmn. MypallmHi meToam Ta aiIfopPUTMN.

Yomy ue
uikaBo/Tpeba
BUBYATHU

CTpiMmKe po3lIMpeHHA cdep 3acTOoCyBaHHA METOAIB MaTeMaTU4YHOI
onTUMi3aLji, Wo BiAOYBAaETbCA B OCTaHHI PoKu, dopmye noTpeby B
pO3B'A3yBaHHi HOBMX KJjaciB 3ada4y MiABULLLEHOT CKNagHoOCTi Ta
po3mipHocTi. [obynoBa HOBMX MeTOAiB BMMAara€ 3HaHHA OCHOB
0buMCNIOBaNIbHUX METOAIB ONTUMI3aLii, KOMM IOTEPHUX TEXHOJOTIiMN
PO3B’s3aHHA  MPAKTUYHUX OOYMCIIOBANIbHMX 33434, KiJIbKiCHOro
OOFPYHTYBAHHA TEeXHIYHUX | YMNPaBAIHCbKUX pilleHb Ha OCHOBI
BUKOPWUCTAHHS  MeToAiB  ONTMMI3aLii, oJepXaHHA  HeobXxigHol
NiAroToBKM ANA 3acTOCYBaHHSA HabyTuxX 3HaHb MPW BUBYEHHI iHLLIWX
ANCUUMNNIH.

Yomy MOKHa

3HaTu:

HaBYMUTUCA — meToam baraToKpuTepiasbHOI ONTUMI3aLLi;
(pesynbratn — €eBOJIDTUBHI MeToAM ONTUMI3aLlii;
HaBYaHHA) — CTOXaCTUYHi aNropuTMM 3HAXOOXKEHHS EKCTPEMA/IbHOTO 3HAYeHHSA
bYHKLUT.
YMmitu:
— 3acToCcOBYBaTM Ha MpaKktuui  meTtoam  bHaraToKputepianbHOI
onTUMmi3auii AN Nnobya0BM NPOrPamHUX CUCTEM;
— 3aCTOCOBYBATM HA NPAKTUL MypaLLMHi aNrOpUTMK g po3pobeHHA
nporpamHoro 3abesneyeHHA Po3B’A3aHHA MaTeMaTUYHUX 3a4aY;
— po3pobnATM nporpamHe 3abesneyeHHA gNA peanisaLii CToXaCTUYHUX
aNropuUTMiB 0BUYMC/IEHHS EKCTPEMAJIbHOrO 3HaYeHHA PYHKLT.
AAK MOXKHa Po3pobneHHA Ta epeKTUBHE 3aCTOCYBaHHA NPOrpamHuUX A0AaTKiB ANnA
KopuctyBaTtmuca 0bUYMCNEHHs eKCTpemMasibHMX 3HaveHb OYHKLUiM oaHiei 3MiHHOT Ta
HabyTUMM 3HAHHAMM | QYHKLLT KiIbKOX 3MiHHUX.
i yMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe
3abe3neyeHHA

Cunabyc
ENeKTPOHHMI KOHCMEKT NeKL,in




CemecTpoBui
KOHTPO/b

3anik
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4, Computational Optimization Methods

OuvcuunniHa

Computational Optimization Methods

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3™ year, 5™ semester

O6car gucumnniHm

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

MoBa BUKNapaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

LLlo 6ype BuBuatuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MoOKHa

To know:

HaBYUTUCA — methods of multicriteria optimization;
(pe3ynbTatn — evolutionary optimization methods;
HaBYaHHA) — 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.
AAK MOXKHa Development and effective application of software applications to
KopuctysaTucsa compute extreme values of single-variable functions and several-
HabyTumum 3HaHHAMM | variables functions.
i yMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neueHHn Electronic lecture notes
CemecTpoBui Credit

KOHTPO/Ib
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5. OcHoBM onepaLinHNX cucTem

OuvcuunniHa

Operating System Fundamentals

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MosBa
BUKNAJaHHA

YKpaiHCbKa

Bumoru go
NOYaTKy BUBYEHHA

BonoAiHHA 3HAHHAMK i3 AucuunaiH "ANropuTMKn Ta CTPYKTYPU AaHux",
"OcHoBu nporpamysaHHs". flocsig poboTu i3 OC Linux Ta Windows Ha piBHi
KopwuctyBaya (GUI).

Lo 6yae KepyBaHHA BipTyanbHUMM MawmHamu. CTpyKTypa Ta apxiTeKTypa
BMBYATUCA onepauiiHux cuctem (OC), nNpu3HA4YeHHs, anropuTMM Ta peanisauis
niacucrtem KepyBaHHA ¢allNoOBOKO CUCTEMOID, MpoLecaMu, Nam'aTTio Ta
meperketo, KoHoirypyeaHHa OC Ta npouec 3aBaHTaXeHHA. BigaaneHumn
poctyn SSH.
CuctemHi ytmnitn OC Windows Ta Linux, Virtual Box, SSH.
Yomy ue MeToto ANCLMNAIHM € BUBYEHHA 0COBAMBOCTEN OCHOBHMX KOMNOHeHTiB OC
uikaBo/Tpeba ANA PO3YMIHHA BHYTPiLLHbOI 6y10BM Ta epeKTUBHOro BMKopucTaHHA OC.
BMBYATU HabyTi 3HaHHA A03BONATb KOPUCTYBATMCA MOMKIMBOCTAMWU OMepaLlinHuX

cuctem Windows Ta Linux y noBcAKAeHHiM i npodecinHin aisnbHoOCTI,
yCyBaTU HaWnolwmpeHiwi npobnemn y poboTi NOKanbHUX Ta BigaaneHux
onepauiiHUX CUCTEM.

Yomy mo3KHa 3HaHHA:
HaBYUTUCA — NpW3HaYeHHA, 0cobIMBOCTI Ta KepyBaHHA BipTyaIbHUMM MaLUMHAMK;
(pesynbTaTn — TMPWU3HAYeHHA, apxiTekTypa, Knacudikauia, anapatHa NIATPUMKA,
HaBUYaHH3A) iHTepdeiicn OC;
— apxiTeKTypa, NoriyHa Ta ¢isnyHa peanisauii pannosmnx cuctem;
— MBR T1a GPT cTpyKTypa po3ainiB AUCKY, npouec dopmaTyBaHHA Ta
MOHTYBAHHA po34iny, NPUHLUMNM PEe3E€PBHOro KOMitoBaHHA Ta apXiBaLii;
— BJ1IAaCTMBOCTI $pal/IOBUX CUCTEM;
— npouec 3aBaHTaxeHHA OC, BIOS, UEFI, npobiemu Ta ix BUpilLEHHS;
— ocobnuBoCTi peanisauii Ta KepyBaHHA Mpouecamun, Ccepsicamu,
ANTOPUTMU NAHYBAHHA;
— KepyBaHHA MNamM’saTTio, BipTyasbHa Mam'aTb, NigKayKka, BiAMoOBiAHI
ANropuUTMHU;
— mogenb OSl, MAC-address, ARP-table, MTU, IPv4, IPv6, CIDR, TCP, UDP,
NAT, DNS, DHCP, http, https, ssh, ftp, Samba, coketn, nopt1, Koam
BiAnosiai http;
— MPU3HAYeHHA, BUAN XMAPHUX CEpPBICIB.
AK MOXHa YMiHHA:
KopucTyBaTmucA — KepyBaTu BipTyaNbHUMM MALUMHAMMU;
HabyTumm — iHCTanoBaTK, HAaAWTOBYBATM Ta CYNPOBOAKYBATM ONepaLiiHi cuctemu;
3HAHHAMM i — KepyBaTu, OLHIOBaTW, aHanisyBaTM Ta BUpillyBaTM npobaremn i3
YMiHHAMY OCHOBHUMU cknagosumm OC (painoBoto cucTemMolo, MpoLecamm,

(komneTeHTHOCTI)

nam'aTTio, Mepesketo);
— HaNawToBYBATW Ta KePyBaTU NPOLLECOM 3aBaHTaxeHHa OC;
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— edeKTUBHO 34ilcHI0BaTN BUBIP pannoBUX CUCTEM;
— MpaLoBaTM B KOMAHLHOMY PALKY;
— obcnyroByBaTu IoKanbHi Ta BigaaneHi OC.

IHpopmauiiiHe

Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik
KOHTPO/Ib
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6. Operating System Fundamentals

OuvcuunniHa

Operating System Fundamentals

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Algorithms and Data Structures",
"Fundamentals of Programming". Experience with Linux and Windows
operating systems at the user level (GUI).

Lo 6ype BuBuatuca

Structure and architecture of operating systems, purpose, algorithms
and realization of file system management subsystems, processes,
memory and network, configuring of operating system and loading
process, virtualization technologies and cloud technologies.

Windows and Linux system utilities: virtual machine management,
monitoring of OS subsystems, remote access.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to study features of main components of
operating system and component control algorithms for understanding
internal structure and effective using of operating system.

Obtained knowledge will allow you to use capabilities of Windows and
Linux operating systems in routine and professional activities and to
eliminate the most common problems in the work of local and remote
operating systems.

Yomy MOKHa

To know:

HaBYMUTUCA — purpose, architecture, classification, hardware support, interfaces of
(pesynbratn operating systems;
HaBUYaHH3A) — architecture, logical and physical realizations of file systems;
— MBR and GPT disk partition structures, processes of formatting and
mounting partition, backup and archiving principles;
— file system properties;
— loading process of operating system, BIOS, UEFI, problems and their
solutions;
— features of implementing and managing processes, services,
planning algorithms;
— memory management, virtual memory, paging, appropriate
algorithms;
— model OSI, MAC-address, ARP-table, MTU, IPv4, IPv6, CIDR, TCP,
UDP, NAT, DNS, DHCP, http, https, ssh, ftp, Samba, sockets, ports,
http response codes;
— purpose, features and management of virtual machines;
— purpose, cloud service types.
AIK MOXKHa Be able to:
KopuctysaTucsa — manage virtual machines;
HabyTMmm 3HaHHAMM | — install, configure and maintain operating systems;
i yMiHHAMM

(komneTeHTHOCTI)
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— manage, estimate, analyze and decide problems with main
components of operating system (file system, processes, memory,
network);

— configure and manage process of loading operating system;

— effectively select file systems;

— support local and remote operating systems.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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7. Po3po61eHHA MOBiNbHUX 3aCTOCYHKIB

OuvcuunniHa

Po3po61eHHA M0obinbHUX 3aCTOCYHKIB

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonogiHHA  3HAHHAMM 3 HaBYanbHUX  aucumnniH  «OCHOBM
nporpamyBaHHA», «[1porpamyBaHHA», «ba3n gaHUxX».

LLlo 6ype BuBuaTuca

MobinbHi nporpamHi 3acTocyHKM. MobinbHi onepauiiHi  cuctemu
(Android, i0S). MoBu nporpamyBaHHA MOBINIBHUX MPOrPamMHUX
3actocyHKiB (Java, Swift). utreBUit UMK MOBINBHMX NpOrpamHmnx
3aCTOCYHKiB. Cneuudikauia BMMOr [0 MODBIIBHUX NPOrpamHmnX
3aCTOCYHKiB. CTaTMYHA Ta AMHAMIYHA JIOTiYHI CTPYKTYPU MODBINbHUX
NPOrpamHMX 3acTOCYHKIB. Pi3MYHA CTPYKTypa MOBINbHMX NPOrpamMHMX
3aCTOCYHKiB. lNporpamHe peanisyBaHHs MODINIbHMX 3aCTOCYHKIB 3a iX
CTPYKTYpamm.

MobinbHi onepauinHi cuctemu Android, iOS; moBuM NnporpamyBaHHsA Java,
Swift.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto ANCUMNAiIHN € HaBYTTA TEOPETUYHMX 3HAHb | NPAKTUYHMX HAaBUKIB
pPO3p06NEHHA MOBINbHMX MNPOrPaMHUX 3aCTOCYHKIB. BMKOpPUCTaHHA
HabyTUX NPaAKTUYHUX HABWUKIB 403BO/IUTb NPOEKTYBaTU, PO3pOHAATU Ta
eKcn/iyatyBatM MObOiNbHI  MPOrpamHi  3aCTOCYHKM Ha  NpuKknagi
onepauitHux cuctem Android, iOS.

Yomy MOKHa

3HaTu:

HaBYUTUCA — 0c061BOCTi po3p0bAEHHS MODINIbHMX NPOrPAMHMX 3aCTOCYHKIB;
(pesynbratn — YKMUTTEBUI LMKA MOBINbHOrO NPOrpaMHoro 3abesneyeHHs;
HaBYaHHA) — OCHOBW NporpamyBaHHA moBamu Java, Swift;

— OCHOBW NPOEKTYBAHHA MODBiINbHMX NPOrPaMHMUX 3aCTOCYHKIB;

— OCHOBW PO3pP0HAEHHA MODINBHMX NPOrPAMHMX 3aCTOCYHKIB;

— OCHOBMW TeCTyBaHHA MODINIbHMX NPOrPaMHMX 3aCTOCYHKIB;

— 0c0b6MBOCTI eKcnlyaTyBaHHA MOBINbHUX NPOrPaMHUX 3aCTOCYHKIB.
AK MOXHa YMmitu:
KOpucTyBaTUCA — cneuundikyBaTM BUMOTM A0 MOBINbHUX NPOrPaMHUX 3aCTOCYHKIB;
HabyTUMM 3HAHHAMM | — CTBOPIOBATU CTATMUHY JIOFIYHY CTPYKTYPY MOBIAbHMUX NPOrpaMHMX
i YMiHHAMM 3aCTOCYHKIB;

(komneTeHTHOCTI)

— CTBOPHOBATU AMHAMIYHY NOTIYHY CTPYKTYPY MODINbHUX NPOrpamHmX
3aCTOCYHKIB;

— CTBOPHOBATU Pi3NYHY CTPYKTYPY MOBINbHUX NPOrPaMHUX 3aCTOCYHKIB;

— MPOrpamMHo peanizoByBaT MODINbHI NpOrpamHi 3acTOCYHKM 3a iX
CTPYKTYpamm.

IHpopmauiiiHe

Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIEeKLil
CemecTpoBui 3anik
KOHTPO/b
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8. Mobile Application Development

OuvcuunniHa

Mobile Application Development

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Fundamentals of Programming",

"Programming", "Databases".

LLlo 6ype BuBuatuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — features of mobile software application development;
(pe3ynbraTtn — life cycle of mobile software;
HaBYaHHA) — 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.
AIK MOKHa Be able to:
KopuCTyBaTuUCA — specify requirements to mobile software applications;
Habytumum 3HaHHAMM | — develop logical static structure of mobile software applications;
i yMiHHAMY — develop dynamic static structure of mobile software applications;

(komneTeHTHOCTI)

— develop physical structure of mobile software applications;
— implement mobile software applications according to their

structures.
IHpopmauiiiHe Syllabus
3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit
KOHTpPO/Nb
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9. Po3pobneHHA BeH3acTOCYHKiB

OuvcuunniHa

Po3po6neHHA BE63aCTOCYHKIB

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMUBYEHHA

BonogiHHA 3HAHHAMM i3 AUCUUNAIH «KANTOPUTMM Ta CTPYKTYPU AaHUX»,
«OcHoBM nporpamyBaHHA». [locsia poboTtu 3 git.

LLlo 6ype BuBuaTuca

ApxiTekTypa Bebgopatkisa, npotokon HTTP, ocHoBM  moOBM
nporpamyBaHHA JavaScript, nnatpopma NodelS, mosu HTML i CSS,
B3aemogis 3 6a3zamm AaHUX, BUKOPUCTAHHS Ta cTtBopeHHa HTTP API,
BMBYEHHA Cy4aCHUX TEXHOOriN po3pobieHHA Beb6A0AaTKIB.

YTunitn node, npm, mongod, Postman.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeTolo AucUMNAIHM € OBOJIOAIHHA BCIM CTEKOM TexHosorin Aana
po3pobaeHHA NOBHOLIHHOIO cy4acHOro BebaoaaTky: Bif, B3aemogii 3
6323010 AaHMX Ta XOCTUHIy BebcepBepa y Bebi A0 ANHAMIYHOI B3aeEMoT
3 KOopuUcTyBauyem y Beb-bpaysepi.

HabyTi 3HaHHA MOXHa BMKOPMUCTOBYBATM AN CTBOPEHHA OyAb-AKOro
BebcanTy 3 6asol0  AaHWX, PEECTpaLieEld Ta ayTeHTUdiKauieto
KopucTyBauyis abo Beb-cepsicy 3 HTTP API.

Yomy MoOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

3HaTtu:

— OCHOBHI NpuHuunnu pobotn WWW Ta mepexi IHTepHeT;

— ocHoBHi enemeHT HTML Ta CSS ctuni;

— nybnikauia ctaTM4HOro Beb-canTy y Bebi;

— KNIEHT-CepBEpPHA apXiTEKTYpPa;

— mogenb TCP/IP Ta mepeskeBi coKeTy;

— npoTokon HTTP, npuHumn poboTu, CTPyKTypa 3anuTis Ta Bianosiaen;

— CTBOpPeHHA Bebcepsepa 3 WwabsoHisauieto HTML;

— ¢opmart aanHux JSON;

— 06pobka aaHux HTML-popm Ha cepsepi;

— B3aemogia 3 NoSQL 6a3oto aaHnx MongoDB;

— XOCTWUHT Bebcepsepa Ta 6a3m AaHMX Ha BigaaneHux cepeepax;

— igeHTMdiKaujia, peecTpauis, ayTeHTMdiKauia Ta aBTOpM3aLiA
KopucTyBayiB Be6goaaTKy;

— HTTP Cookies Ta WebStorage;

— HTTP API, RPC, SOAP, REST;

— HTML DOM Ta 6pay3epHuit JavaScript;

— TexHonoria AJAX, FetchAPI;

— BMKOpUCTaHHA bpay3epHux JavaScript 6ibnioTek;

— wabnoHisauis HTML y 6pay3epi;

— BMKopucTaHHA Social Auth 3a ponomoroto OAuth;

— ocHoBKu MVC BebdpenmBopkis. VuelsS;

— 6e3neka BebgoaaTkis.

K MOXKHa
KopucTyBaTucA
HabyTUMM 3HaAHHAMMU

YMmitu:
— CTBOPIOBATU i CTUNI3YBATU CTOPIHKK BebCcalTiB;
— nyb6nikyBaTu cTaTU4Hi BebcaliTun y Bebi;
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i yYMiHHAMM
(KomneTeHTHOCTI)

CTBOPIOBATM KJIEHT-CEPBEPHY PO3MNOAINEHY CUCTEMY, KOMMOHEHTHU
AKOI B3aEMOAIOTb NO npoTokony HTTP;

36epiraTn Ta KepyBaTM gaHuMmuM 3a gonomoroto NoSQL 6a3smn aaHmx
MongoDB;

XocTuTH Bebcepsep Ta 6a3y AaHMX Ha BigAaneHux cepsepax;
CTBOPIOBATM A0AATKU 3 PEECTPALLIEID KOPUCTYBAYiB Ta aBTOPM3aLLiErD
[0CTYny Ao pecypciB BebcaiiTy un Bebcepsepa;

BUKopucToByBaTu Social Auth, AKy HagaloTb BiNbLIICTb NONYAAPHUX
Bebcepsicis;

BMKOPUCTOBYBATU CTOPOHHI HTTP API;

CTBOPIOBATM Ta AOKYMeHTYyBaTK BnacHi HTTP API;

AMHAMIYHO 3MiHIOBATM BMICT BEOCTOPIHOK;

CTBOPIOBATU JAMHamiyHi Bebcalitu 3a gonomoroto AJAX Tta MVC
BebdppelimBOpKiB;

CTBOPHOBATU 3axMLLEHI Be6A0AATKMN.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/Ib
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10. Web Application Development

OuvcuunniHa

Web Application Development

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Algorithms and Data Structures",
"Fundamentals of Programming". Experience with git.

LLlo 6ype BuBuaTuca

Web application architecture, HTTP protocol, basics of JavaScript
programming, NodelS platform, HTML and CSS languages, interaction
with databases, HTTP APl using and creating, study of modern
technologies of web application development.

Node, npm, mongod, Postman utilities.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to master the technology stack for developing
full value modern web application: from database interaction and web
server hosting in the web to dynamic interaction with the user in web
browser.

Obtained knowledge can be used to develop any website with database,
user registration and authentication or web service with HTTP API.

Yomy MoOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

To know:

— main principles of WWW operation and the Internet network;

— main elements of HTML and CSS style;

— publication of static website on the web;

— client-server architecture;

— TCP/IP model and network sockets;

— HTTP protocol, operation principle, structure of requests and
answers;

— creating web server with HTML pattern;

— JSON data format;

— processing of HTML-form data on server;

— interaction with NoSQL for MongoDB database;

— hosting of web server and database on remote servers;

— identification, registration, authentication and authorization of web
application users;

— HTTP Cookies and WebStorage;

— HTTP API, RPC, SOAP, REST;

— HTML DOM and browser JavaScript;

— AJAX technology, FetchAPI;

— using browser JavaScript libraries;

— HTML patterning in browser;

— using Social Auth by means of OAuth;

— basics of MVC web frameworks. VuelS;

— security of web applications.

AK MOXXHa
KopuctyBaTmuca

Be able to:
— create and style website pages;
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HabyTMMM 3HaAHHAMMU
i yYMiHHAMM
(komneTeHTHOCTI)

publish static websites on the web;

create client-server distributed system, components of which interact
by HTTP protocol;

store and manage data using NoSQL for MongoDB database;

host of web server and database on remote servers;

create applications with user registration and access authorization to
resources of website or web server;

use Social Auth, which is provided by most popular web services;

use third-party HTTP API;

create and documate own HTTP API;

dynamically change content of web pages;

create dynamic websites using AJAX and MVC web frameworks;
create protected web application.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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11. Teopis iHpopmaL,ii Ta KogyBaHHA

OuvcuunniHa

Teopia iHpopmauii Ta KoagyBaHHA

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonoAiHHA 3HaHHAMM 3 HaBYaNbHUX AMcumnaiH "JliHitHa anrebpa Ta
aHaniTMyHa reomeTpia”, "Komn'ioTepHa [AUCKpeTHa maTemaTuka",
"MaTemaTuyHuit aHanis".

LLlo 6ype BuBuatuca

OcHoBHi meToam Teopii iHbopMmalLii Ta Teopii KoayBaHHA.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto AMCLUMNNIHM € HABYTTA CTYAEeHTaMKN TEOPETUYHMX 3HAHb:

— OCHOB Teopii iHdopmaLii, ii OCHOBHMX MOCTyNaTiB Ta Ki/ibKiCHOro
BUMIipIOBaHHA iHhOpMaLLii;

— Teopii KogyBaHHA iHPOpPMaLLi B KOMM IOTEPHUX CUCTEMAX;

Ta NPAKTUYHUX HABUKIB:

— 3paTtHocTi BUbopy iHPpopmaliliHOi TexHoorii BignoBiAHO A0 BUMOT
no iHpopmauinHoi cuctemu;

—  BUMIpY KiIbKiCHWUX napameTpis iHbopMmalLiT, 06pobuj,
NnepeTBOPEHHIO, KBAHTYBAHHIO Ta AMCKPETM3aL,ii CUTHANIB ;
— KoAyBaHHA Komn'toTepHoi iHpopmallji.
Yomy mo3KHa 3HaTu:
HaBYMTUCA — OCHOBHI NONOXKEHHS, TEPMiHW Ta BU3HaAYeHHA Teopil iHbopmaLii Ta
(pesynbratn KOAYBAHHA;
HaBYaHHA) — MPUHUUNM KoAYyBaHHA Ta AeKoAyBaHHA ANCKPETHOI iHbopMmaLlil;
—  MEeTOAMKMN WNPPYBAHHA Ta CTUCHEHHA AUCKPETHOT iHpopMmalLii;
— OCHOBHMX MPUHLUMNU NEePeTBOPEHHA iHpopMalLLii;
— @i3nyHi ocHoBM NPUHUKMNIB  NepeTBOPEHHSA iHbopmaLii,
nepetBopeHHA Pyp’e;
— OCHOBW KBAHTOBOI iHpOpMaLLil.
AK MOXHa YMmitu:
KopuctyBaTtmuca — OUHIOBATM  KiNIbKICHI XapaKTepuctukmn iHdopmauii npu obpobui,
HabyTUMM 3HAHHAMMU KOoAyBaHHi, 36epeskeHHi Ta nepeaaBaHHi iHpopmallii;
i yMiHHAMY — BMKOPMUCTOBYBATM OCHOBHI CNocobu KoayBaHHA CUrHaNiB 3 METOH

(komneTeHTHOCTI)

peanizauii edeKkTMBHOi (6e3HaaMLWIKOBOI) Ta  3aBaAoCTiINKOI
nepegadvi AgaHuUX Mo mepexax Ta iXx 0bpobui B Komn'toTepHUX
cucTemax;

— BMOBMPATM KogM, AKI HAMKPALLMM YMHOM MiAX0AATb AN KOHKPETHUX
YMOB X 3aCTOCYBaHHA.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/Ib
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12. Information Theory and Coding

OuvcuunniHa

Information Theory and Coding

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

LLlo 6ype BuBuaTuca

Basic methods of information theory and coding theory.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy moKHa To know:
HaBUYUTUCA — basic provisions, terms and definitions of information theory and
(pesynbratn coding;
HaBUYaHH3A) — 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.
AIK MOXKHa To be able:
KopuctysaTucsa — evaluate the quantitative characteristics of information in the
HabyTUMM 3HAHHAMMU processing, encoding, storage and transmission of information;
i yMiHHAMY — use the basic methods of signal coding in order to implement efficient

(komneTeHTHOCTI)

(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.
IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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13. YnpaBniHHA cTapTan NPOEKTaMM NPOrpamMHoOro 3abesneyeHHs

OuvcuunniHa

YnpaBniHHA cTapTan NPOEKTamu NporpamHoro 3abesneyeHHs

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BMKNagaHHA YKpaiHCbKa

Bumoru go noyatky BonoAiHHA 3arabHUMM  3HAHHAMM i3 AUCUUNAIH  KOMM'tOTEPHOI

BUBYEHHA iHXKeHepii.

LLlo 6yae BuByaTuca MeToto BUKNAZ4aHHA AUCLUNAIHM € 3aCBOEHHSA CTYAEHTaMM KOHUENLiM
Ta MNPUHUMNIB CTBOPEHHA IHHOBAUIMHMX CTapTanis, (popmMyBaHHA
NPAKTUYHUX HABWYOK YMNpPaBAIHHA HOOPMAUIMHMM MPOAYKTOM,

HaBMYOK PobOTM 3 cnoXKmBavyaMm Ta GOPMYBAHHA MAaHY PO3BUTKY
iHbOpMaLiMHOro NPOAYKTY.

Yomy ue
uikaBo/Tpeba
BUBYATHU

CtapTan NPOEKTM € HOBOK OpraHi3auiMHO-ynNpaBAiHCbKOW (popmoto
CTBOPEHHA Ta pPO3BMTKY MNPOrpaMHMX MPOEKTIB. Busuatoui Lo
ANCLUUNNIHY MOXKHa HabyTu npodecinHuin gocsia;

NAaHyBaHHA iHGOPMALiINHOrO NPOAYKTY;

— CTBOPEHHA Ta NPOCYBAaHHA BAACHOIO iHGOPMALLIMHOIO NPOAYKTY;

— MpOBeAEHHA ONUTYBAHHA CMOXKWBAYiB Ta aHa/i3 pe3ynbTaTis;

— po3pobKa MiHIMaNbHO LiHHOro NPoAYKTYy (NpoToTUny);

— MNpoBeAeHHA Npe3eHTaLlii BNaCHOro ctapTany iHBecTopy.

Yomy MoOKHa

3HaHHA:

HaBYUTUCA — NpuHUMNM NobyaoBM Ta MogentoBaHHA BisHec-moaeni ctapTany;
(pesynbraTn — METOAMKM PO3PO6KM Ta NPOCYBAHHSA iIHPOPMALLIMHOIO NPOAYKTY;
HaBYaHHA) — MEeTOAMKN POBOTU 3 CNOKUBUMMM BAACTUBOCTAMM iHPOPMaLLiAHOTO
NpoayKTy;
— METOAMKM MNpPOBEAEHHA OMNUTYBAHHA CMOMMBA4YiB Ta aHani3
pe3ynbTaris;
— NpuHUMNK Nobyaosu poboTu 3 3aLiKaBNEHUMUM CTOPOHAMU;
YMiHHA:
— QaHanisyBatm npobnemu 3auikaBAeHUX CTOPIH Ta BUMOIK A0
nporpamHoro 3abesneyeHHs;
— poO3pobKu BisHec-moaeni;
— MnpoBOAUTU MapPKEeTMHIOBI DOCNIAXEHHA iHbopMmaLlinHoro
NpoAyKTy;
— PpO3pPOobUTK BNACHMIN MiIHIMaNbHO LiHHWI iHDOPMaLiMHUIN NPOAYKT
(npotoTtun);
— nigroTtysaTh Ta NPOBECTU NPe3eHTaLit0 ANA 3aLiKaBNEHUX CTOPIH.
AK MOXKHa 3aCBOEHHA HaBYaNbHOI AUCUUNAIHM  A03BOANTL HabyTn  daxosi
KopuctyBaTtmuca KOMMeTEeHLi:
HabyTMMmu 3HaHHAMU | — nolwyK Ta GOPMYBaHHA iaei ctapTany;
i yMiHHAMM — po3pobka bisHec-moaeni cTapTany;

(KkomneTeHTHOCTI)

— MpoBeAeHHA ONUTYBaHb CMOXXWBadiB Ta GOPMYBAHHA CMOXKMUBYMX
BNIaCTMBOCTEN iIHPOPMALLIMHOrO NPOAYKTY;

— po3pobKa MiHIMa/IbHO LLIHHOTO NPOAYKTY ;

— MpPOBeAEHHA TECTYBAHHA MOro CNOXXWUBayamu;
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— nobyaosa nnaHy po3BUTKY iHPOPMaLLIAHOrO NPOAYKTY;
— niagroToBKa npe3eHTau,ii NPOEKTY ANA iHBecCTopa.

IHpopmauiiiHe

Cunabyc

3abe3neueHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik
KOHTPO/b
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14. Management of Software Startup Projects

OuvcuunniHa

Management of Software Startup Projects

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

General knowledge of the computer engineering disciplines

Lo 6ype BuBuaTuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

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.

AAK MOXKHa
KopuCTyBaTuUCA
HabyTUMM 3HAHHAMMU
i yYMiHHAMM
(komneTeHTHOCTI)

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.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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15. TexHosorii 06pobaeHHA BENUKUX AaHNX

OuvcuunniHa

TexHonorii 06po6/1eHHA BEIMKUX JaHHUX

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbkuii)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car gucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BONOAHHA 3HAHHAMM i3 AUCUMNAIH «ANTOPUTMM Ta CTPYKTYPU OaHUXY,
«OCHOBW NporpamyBaHHA», «basn AaHux».

Lo 6ype BuBuatuca

3aranbHi NpUHUMOM Ta nigxoanm A0 06PO6NEHHA BENWMKMX AaHHUX,
Hadoop ekocuctema, posnogineHi ¢annosi cuctemun, Apache Spark B
06pobui BUAMKMX [aHMX Ta NiAroToBLUi AaHHUX ANA MALIMHHOIO
HaBYaHHA.
Hadoop eco components, Apache Spark, Ambari (ans BcTaHOBENHHA
Knacrepa).

Yomy ue MeToto AUCLMNAIHM € BUBYEHHA METOAIB Ta 3aC06iB 06POKN BENNKMUX
uikaso/Tpeba nocnifoBHocTen AaHHUX. MNaHYETbCA BUBYEHHA TaKMX iIHCTPYMEHTIB 5K
BMBYATHU Apache Kafka, Apache Spark, Hadoop + MaprReduce Ta iH.

Yomy MoOXKHa CTyneHTM OBOJIOAITb TEOPETUYHMMM Ta MNPAKTUYHMMM HaBUYKaMMU
HaBYUTHUCA BMKOPUCTAHHA Pi3HWMX KOMNOHeHTIB ekocnuctemun Hadoop: Hadoop, Yarn,
(pesynbratn MapReduce, Pig, Hive, Impala, HBase, ZooKeeper, Oozie, Sqoop and
HaBYaHHA) Flume 1a iH.

AIK MOXKHa HabyTi HaBMYKM Ta YMIHHA MOXHA BUKOPWUCTOBYBATWM A5 NOAANbLUOT
KopuctyBaTtmuca cepTndiKalii uM npauesnalWTyBaHHA Yy POJi iHXKeHepa 3 06pobKu
HAabyTMMM 3HAHHAMM i | BE/IMKUX JAHUX.

YMiHHAMMU

(KomneTeHTHOCTI)

IHpopmauiiiHe Cunabyc

3abe3neuyeHHn EneKkTpOHHUI KOHCNEKT NeKuin

CemecTpoBui 3anik

KOHTpO/b

27




16. Big Data Technologies

OuvcuunniHa

Big Data Technologies

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car gucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

Lo 6ype BuBuatuca

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).

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

Yomy moKHa Students will master the theoretical and practical skills of using various
HaBYMUTUCA components of the Hadoop ecosystem: Hadoop, Yarn, MapReduce, Pig,
(pe3ynbraTtn Hive, Impala, HBase, ZooKeeper, Oozie, Sqoop and Flume and others.
HaBYaHHA)

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

HabyTUMM 3HaAHHAMMU

i yMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neuyeHHn Electronic lecture notes

CemecTtpoBui Credit

KOHTpO/b
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17. AbcTpakTHa anrebpa Ans iHKeHepii nporpamHoro 3abesneyeHHs

OuvcuunniHa

AbcTpaKTHa anrebpa ana iHXeHepii nporpamHoro 3abe3sneyeHHsA

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BosioAiHHA 3HAHHAMM i3 AMCUMNNIH KANTOPUTMM Ta CTPYKTYPU AaHUX»,
«MporpamyBaHHA», «MaTemaTuyHUI aHanis». [locBig po3pobaeHHs
nporpamHoro 3abesneyeHHs Ha Byab-AKi MOBI MporpamyBaHHA.

LLlo 6ype BuBuaTuca

Knacuoikauia metoais Ta anroputmis ontumisauii. ObumncatoBanbHa
CKNAAHICTb 3a4ay onTuMmisauii. Knac anroputmis getepmiHOBAHOro
NIOKaNbHOro nouwyky. Knac anropuMtmiB CTOXacTUYHOFO JIOKaJIbHOIo
nowyky. FeHeTU4YHi anroputmn. MypallmHi meToam Ta a/iIfopPUTMN.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeTow AaHOoi AMcuMnAiHM € POPMYBaAHHS KOMMNETEHTHOrO chewianicta

B obnacti abcTpaKTHOi anrebpu AnAa  iHXKeHepii nNporpamHoro
3abe3neyeHHA, 34aTHOrO 3aCTOCOBYBAaTM | pPO3BMBATU  OCHOBHI
NONOXEHHA | MeTOAN JAUCUUNAIHM Y BUPOOHMUMI  AifsNbHOCTI,

CaMOCTIiHO aHanisysatM byaoBy anrebpaiyHux o6’ekTis, byaysaTu
MaTEMATMYHI MOoAeni, 3aCTOCOBYBATK anapaTt AUCUMUNIHM 40 BUBYEHHA
abcTpakTHUX anrebpaiyHnx CTPYKTYp. BaanBMmn 3aBAAHHAMMU €
dOpMyBaHHA B CTyAeHTIB anrebpaiyHoi i TeopeTUKo-4Mc/IoBOI
KY/NIbTYPU, CIPUAHHA PO3BUTKY NOTMNYHOrO Ta aHaNiTUYHOTO MUCAEHHA
CTyaeHTiB, 3abe3neyeHHA iHPOPMALLED CTYAEHTIB WOAO0 HanpsAMKiB
PO3BUTKY CYy4aCHOi MATEMATMKM, 30KpemMa MaTeMaTuKK, fAKa
BUKOPUCTOBYETLCA B KpnnTorpadiyHMx meToaax 3axmcTy iHbopmaldii.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbratn
HaBYaHHA)

3HaTu:

— OCHOBHIi TBEpPAXKEHHS | TeOpemu anrebpu Ta Teopii umcen;

— OCHOBHi MOHATTA, 30Kpema TaKi AK MHOMWHA, BiAHOLWEHHSA,
BiZloGpaXKeHHA, KOMNAEKCHE YMCN0, NaHLoroBMi Apib, anrebpaiyHa
CTPYKTYypa, HaniBrpyna, MOHOIA, KBasirpyna, rpyna, abenesa rpyna,
CMMETPUYHA Ta 3HAKO3MiHHA Trpynu, NOPALOK e/NieMeHTa rpynu,
UMKANIYHA rpyna, nepioguyHa rpyna, Nigrpyna, MHOMMWHA TBipHMX
rpynu, niBi i npasi Knacu po3buTTs rpynu 3a niarpynoto, iHAaeKc
nigrpynu, HopmanabHa niarpyna, GakToprpyna, KinbLue, KOMyTaTUBHE
KifibLe, Kinbue 3 OAMHWULEN, AINIbHUK HYAA, AiNIbHUK O4WHWUL,,
HaMBINbWIMA CNINbHUN AiINbHUK | HalimeHWwe CcnifibHe KpaTHe
€/1eMEHTIB KifbLA, KBAaAPATUYHMN NULWIOK Ta HEJULWOK, CUMBON
NlexxaHgpa, anrebpaiyHe Ta TpaHCUEHAEHTHe 4ucno, Mofe,
XapaKTePUCTUKA NOAA, PO3LMPEHHA NMOAA, MONIHOM, CUMETPUYHWNI
NONIHOM, NONE PO3KAAZEHHA NOAIHOMA.

YMmiTu:

— 3acToBYBaTW CTaHAApPTHi mMmeToAu i anroputmu anrebpu Ta Teopii
yucen Npu po3s’A3aHHI 3a4a4 3a A4ONOMOrOH NPOrpamHmx 3acobis;

— HaBOAUTU NPUKNAAW, AKI AEMOHCTPYHOTb CYTHICTb TEOPETUYHMX
NOHATb, GaKTiB ab0 CNPOCTOBYIOTb XMOHi TBEPAMKEHHS;

29




— MepeBipATM, YM € 3adaHa anrebpaiyHa CTPYKTypa Hanisrpynoto,
MOHOIAO0M, KBa3irpynoto 4u rpynoto;

— 3Haxo4MTM NOPAAOK eNeMeHTa rpynu;

— BCTaHOB/OBATM i3oMoOpPi3m rpyn;

— OiANTM 3 OCTayerd eNnemeHTU €eBKANIJO0BOro Kifblf, 3Haxo4uTu
OiINbHUKM enemeHTa Kinbua, obuncntoBaTtv HanbinbWKUA CNinbHUN
OINbHUK  eNeMeHTiB  Kinbua Ta  po3pobnAtM  nporpamHe
3abe3neyeHHA oA BUKOHAHHA LUX onepawii;

— KOpucTyBaTmMcAa Teopemoto Ennepa ana 3HaxogyKeHHA OCTay Big,
OiNeHHsA;

— KOpUCTyBaTMUCA Kputepiem Ennepa Ta cumsonom JlexxaHgpa npu
PO3pP06AEHHI MPOrPaMHUX CUCTEM KOMM IOTEPHOI MaTeEMATUKK;

— pO3B’A3yBaTU CUCTEMM NiHIMHUX KOHI'PYEHLLi 3 HEBILOMUMMU;

— byayBaTM nNpoOCTi  pO3WMPEHHA MOAiB, 3HaXoAWTM  CTeniHb
PO3LIMPEHHA, BUKOHYBATU apUPMETUYHI Aii Yy CKiHYEHHUX
pO3LMpPEHHAX NoiB, byayBaTu Nose po3Kiagy MHOroYeHa.

AAK MOXKHa
KopuCTyBaTuUCA
HabyTUMM 3HAHHAMMU
i yYMiHHAMM
(komneTeHTHOCTI)

Po3pobneHHA Ta epeKTMBHE 3aCTOCYBaHHA NPOrpaMHUX A0AATKIB ANA
BMKOHAHHA MaTeMaTMYHMX Onepaui, AKi BMKOPUCTOBYIOTbCA B
cMcTemax 3axucTy iHpopmalui.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/b
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18. Abstract Algebra for Software Engineering

OuvcuunniHa

Abstract Algebra for Software Engineering

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3™ year, 6™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

Lo 6ype BuBuatuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MoOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

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,
guasigroup, 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, guotient group, ring,
commutative ring, ring with unit, zero divisor, unit divisor, greatest
common divisor and least common multiple of ring elements,
guadratic 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;
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— search order of group element;

— 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.

AAK MOXKHa Development and effective application of software applications to
KopuctysaTucsa perform mathematical operations used in information security systems.
HabyTUMM 3HAHHAMMU

i yYMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neuyeHHn Electronic lecture notes

CemecTpoBui Credit

KOHTpO/b
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19. KpocnnatpopmHe nporpamyBaHHA

OuvcuunniHa

KpocnnatdpopmHe nporpamysaHHsA

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car gucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNapaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonogiHHA  3HAHHAMM 3 HaBYanbHUX  aucumnniH  «OCHOBM

nporpamyBaHHaA», «[porpamyBaHHA», «basn AaHUX».

Lo 6ype BuBuaTuca

KpocnnatpopmHicTb. PiBHi KpocnnatpopmHocTi. KpocnnatpopmHi mosum
nporpamyBaHHA  (Java, Python). Cneundikauia  Bumor o
KpocnnatdopmHMX  nporpamHoro  3abesneyeHHAa. CTaTMyHa Ta
OVHaMIYHA  JIOTIYHI  CTPYKTYpM  KpOCNAaTPOPMHOro NpOorpamHoro
3abe3neyeHHA. Di3nMyHA CTPYKTypa KpocniaTtdoOpMHOro MporpamHoro
3abe3neyeHHs. MporpamHe peanisyBaHHA KpocnaaTGoOpMHMX
3aCTOCYHKIB 3a iX CTPYKTYpamMu.

MoBu nporpamysaHHs Java, Python.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeTo gucumnniim € Ha6yTTﬂ TEOPETUYHUX 3HAHDb i NPaKTUYHHUX HaBMKIB

po3p0obneHHs  KpocniaTGOpPMHOro  MNPOrpamMmHoro  3abesneyeHHs.
BUKOPUCTAHHA HabyTUX NPaAKTUYHMX HABMKIB [A03BO/IUTb MPOEKTYBATH,
po3pobnATM  Ta  eKcnayaTyBaTM  KpocnaaTdopmHe  nporpamue

3abe3neyeHHA Ha NpMKAagi MoB NporpamysaHHa Java, Python.

Yomy MOKHa

3HaTu:

HaBYMTUCA — MOHATTA, PiBHI KPOCNNATGOPMHOCTI;
(pe3ynbratn — ocobnmBocTi  po3pobneHHA  KpocnnatpopmHOro  MPOrpamHoro
HaBYaHHA) 3abes3neyeHHs;
— JKUTTEBUN UUKN POo3pobaeHHA KpocnaaTPOPMHOro NpPorpamHoro
3abes3nevyeHHs;
— OCHOBW NporpamyBaHHA moBamu Java, Python;
— OCHOBM NPOEKTYBaHHSA KpocnnathopmMHOro NpPOrpamHoro
3abes3neyeHHs;
— OCHOBM po3pobneHHA KpocnaaTpopMHOro NpPOrpamHoro
3abes3neyeHHs;
— OCHOBM TecTyBaHHA KpocnaaTpopMHOro NpPOrpamHoro
3abes3neyeHHs;
— 0COBAMBOCTI eKcnayaTyBaHHS Kpocn/iaTPOPMHOro MpPorpamHoro
3abe3neyeHHs.
AK MOXKHa YmiTtu:
KopucTyBaTuce — crneundikyBaT BUMOTM [0 KPOCNAAaTGOPMHOro MNPOrpamHoro
HabyTUMM 3HAHHAMM 3abe3neveHHs;
i yMiHHAMM — CTBOPIOBATU  CTaTU4HY IOTIYHY  CTPYKTYPY  KpocnaaTtpopmMHOro
(KomneTeHTHOCTI) NporpamHoro 3abesneyeHHs;
— CTBOPIOBATU AMHAMIYHY JIOTIYHY CTPYKTYPY KpocnnaTPpopmMHOro

nporpamHoro 3abesneyeHHs;
— CTBOPIOBATU @i3NYHY CTPYKTYpPY KpOcCnnaTpopMHOro nporpamHoro
3abe3neyeHHs;
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— NPOrpamMHo peanisoByBaTH KPocnnaTGOPMHi 3aCTOCYHKMU.

IHpopmauiiiHe

Cunabyc

3abe3neyeHHs ENeKTPOHHMI KOHCMEKT NeKL,in
CemecTpoBui 3anik
KOHTpPO/b
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20. Cross-Platform Programming

OuvcuunniHa

Cross-Platform Programming

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car gucumnniHm

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

MoBa BUKNapaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Fundamentals of Programming",

"Programming", "Databases".

LLlo 6ype BuBuaTuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — concepts, levels of cross-platform;
(pesynbraTn — features of cross-platform software development;
HaBYaHHA) — 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.
AIK MOKHa Be able to:
KopuctysaTucsa — specify cross-platform software requirements;
Habytumum 3HaHHAMM | — build static logical structure of cross-platform software;
i YMiHHAMM — build dynamic logical structure of cross-platform software;

(KkomneTeHTHOCTI)

build physical structure of cross-platform software;
develop cross-platform software applications.

IHpopmauiiiHe

Syllabus

3abe3neyeHHnA Electronic lecture notes
CemecTpoBui Credit
KOHTpPO/Nb
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21. AamiHicTpyBaHHA onepaLinHnx cuctem Linux

OuvcuunniHa

ApMiHicTpyBaHHA onepauiHux cuctem Linux

Kadegpa

npOFpaMHOFO3a6e3HGQEHHHKOMH”OTepHMXCMCTeM

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car gucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNapaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonoajiHHA 3HaHHAMMK i3 AucuUMNAiH "ANropuUTMK Ta CTPYKTYPU AaHuX",
"OcHoBM nporpamyBaHHA". [ocBig pobotn i3 OC Linux Ha piBHi
AocsiayeHoro Kopuctysaya (bash, ssh)

LLlo 6ype BuBuaTuca

OcHoBM xmapHux TexHosorin, AWS (EC2, RDS), bash, MySQL Server,
Nginx, Jmeter, SSH.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto AncumMnaiHKM € OTPMMAHHA HAaBUYOK aBTOMATU3aL,iT A4iANbHOCTI i3
aaminictpyBaHHs OC, cynpoBoAyKeHHA Ta TecTyBaHHA BebcepBsepa, Ta
pPob0oTH i3 XMapHUMM cepBicamu.

HabyTi 3HaHHA [03BONATbL KOPWUCTYBATMUCA MOMK/IMBOCTAMM XMAPHUX
CepBicCiB Ta aBTOMaTM3yBaTK PYTUHHI 3aBgaHHA B OC.

Yomy MoOKHa

3HaTu:

HaBuUTUCA — MPUHLUNKW aAMIHICTPYBAHHA OCHOBHUX CKnagosux OC;

(pesynbratn — NPWUHUMNK opraHi3auii 6esneyHoi pobotn OC;

HaBYaHHA) — BWAWN XMAPHUX cepBiciB.

AK MOXHa YMmitu:

KOpUCTyBaTUCA — aBTOMAaTM3yBaTM PobBOTY MO aAMIHICTpyBaHHIO Ta 3abe3neyeHHto
HabyTUMM 3HAHHAMMU 6e3nekun OC;

i yMiHHAMY — KOPMUCTYBATUCA XMAPHUMM CepBiCamMu ONA CTBOPEHHA BipPTyanbHUX

(komneTeHTHOCTI)

MaLLWH;

— iHcTanoBaTM BebcepBep Ta pPO3MillyBaTM  CalTW,

NPOAYKTUBHICTb BebcepBepiB.

TECTYBATU

IHpopmauiiiHe

Cunabyc

3abe3neyeHHs ENeKTPOHHMI KOHCMEKT NeKL,in
CemecTpoBui 3anik
KOHTpPO/b
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22. Linux Operating Systems Administration

OuvcuunniHa

Linux Operating Systems Administration

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car gucumnniHm

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

MoBa BUKNapaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Algorithms and Data Structures",
"Fundamentals of Programming". Experience with Linux operating
system at the advanced user level (bash, ssh).

LLlo 6ype BuBuatuca

Basics of cloud technologies, AWS (EC2, RDS), bash, MySQL server, Nginx,
Jmeter, SSH.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is automating OS administration activities,
maintaining and testing web servers, and working with cloud services.
The acquired knowledge will allow you to use the capabilities of cloud
services and automate routine tasks in the OS.

Yomy MoOKHa

Knowledge:

HaBYMUTUCA — principles of administration of the main components of the OS;
(pe3ynbraTtn — principles to secure operating systems;
HaBYaHHA) — cloud services types.
To be able to:
— automate the work on administration and security of the OS;
— use cloud services to create and to manage virtual machines;
— install a web server and host sites, test the performance of
webservers.
AIK MOXKHa Skills:
KopuctysaTucsa — automation the administration tasks and support OS security;
HabyTumu 3HaHHAMM | — web servers supporting and testing;
i yMiHHAMM — cloud services usage.

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neueHHn Electronic lecture notes
Quizes

CemecTpoBui Credit

KOHTpPO/Nb
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23. MeHeaKMeHT NPOrpamHoro NPoAyKTy

OuvcuunniHa

MeHeA)>XMeHT NPOrpaMmHOro NPoAyKTy

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BMKNagaHHA YKpaiHCbKa
Bumoru go noyatky BonopAjiHHA 3aranbHMMM  3HAHHAMM i3 AUCUMNAIH  KOMM'IOTEpPHOI
BUBYEHHA iHXKeHepii

LLlo 6ype BuBuaTuca

MeToto BUKNAZaHHA OUCLMNNIHM € 3aCBOEHHA CTYAEHTAMM KOHLLEMLiN Ta
NPUHUMMIB MeHeAXMEHTY Ta MAPKETUMHTY MNPOrpamMHOro npoOAyKTy,
dOpPMYBaHHA MNPAKTUYHUX 3HaHb Ta BMiHb 3 PO3POb6KM cTpaTerii
CTBOPEHHA Ta PO3BWUTKY MPOrpaMHOro MNpoAayKTy, 3400yTTA HaBMYOK
pPo6OTM 33 MidKHAPOAHMMM CTaHAAPTAMM NPOrPAaMHOr0 Ta MNPOEKTHOrO
MEHEKMEHTY.

Yomy ue
uikaBo/Tpeba
BUBYATHU

bes cTpaTerii CTBOPEHHA Ta BUBEAEHHA NPOrPaMHOro NpoAyKTy Ha PUHOK
NPOrpamMHUX MNPOAYKTIB HE MOM/MBO AOCATHYTb YCMiXy B MpPOEKTaXx
BMNPOBaAKEHHA NPOrPaMHUX NPOAYKTIB.

Llen Kypc peKoMeHAYETbCA ANA CAyXadiB, AKi NAaHYOTb MaTK Kap'epHUM
picT B npoeKkTax IT Ta npautoBaTn Ha pPiBHIi MeHeaKepiB NPOrpamHuXx
NPOAYKTIB, BUKOPUCTOBYIOUYM CYMiXKHI obnacTti 3HaHb B IT iHAyCTpii:
MAPKETUHT, MEHEAKMEHT NPOEKTIB IT.

Yomy MOKHa

3HaTu:

HaBYUTUCA — METOAMKM YNPaBAiHHA NPOrPaMHUM MPOLYKTOM;
(pesynbraTn — MeTOoAMN JNOTNiKO-CTPYKTYPHOro aHanisy Ta MeToAWn OUIHKM PU3UKIB
HaBYaHHA) CTBOPEHHA NPOrPamMHOro NPoAayKTy;
— cnocobu ¢opmyBaHHSA cTpaTerii PO3BUTKY NPOrpPaMHMUM NPOAYKTOM;
— NPUHUMNK NOBYA0BM NPOEKTIB B ranysiIT;
— 0c061MBOCTI 3aCTOCYBaHHA MidKHAaPOAHUX CTaHAAPTIB MEHEOKMEHTY
NPOEKTIB ANA CTBOPEHHA NPOrPaMHOro NPOAYKTY.
AK MOXKHa 3aCBOEHHA HaBYa/bHOI  AUCUMNAIHWM  [J03BOAINTL  Habytu ¢daxosi
KopuctyBaTtmuca KOMMeTeHLi:
HabyTMMM 3HaHHAMM | — CTBOPIOBATM CTPATETi0 YNPaBAIHHA HOBUM NPOrPaMHUM MPOAYKTOM ;
i yMiHHAMY — ¢opmyBaTtM Ta OUiHIOBATM iget0 iHPOpMaLIMHOIO NPOAYKTY Ta

(komneTeHTHOCTI)

MOX/IMBOCTiI BNPOBAAKEHHA Ha CBITOBUX PUHKAX IT;

— aHanisyBaHHA BMMOTM A0 iHGOpPMaLIMHOI NPOrpaMmHOro NPOAYKTY Ta
OYHKLIOHANbHMX  MOXMAMBOCTEM 3  OOKy 3auikaBNeHMX CTOpiH
NPOEKTIB;

— obupatn iHPpopmaliliHy TEexXHONOrito BiAMNOBIAHO A0 BM3HAYEHUX
BUMOT A0 iHpopmaLinHOI cuctemu;

— BMKOHYBATW NOBHWUI LIUKA YNPABAIHHA NPOrPaMHUM NPOLYKTOM.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIEeKLil
CemecTpoBui 3anik

KOHTPO/b
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24. Software Product Management

OuvcuunniHa

Software Product Management

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3™ year, 6™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Possession of general knowledge of the computer engineering
disciplines

Lo 6ype BuBuaTuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MoOKHa

To know:

HaBYMUTUCA — methods of software product management;
(pesynbraTn — methods of logical-structural analysis and methods of risk estimation
HaBYaHHA) 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.

AIK MOKHa Be able to:
KopuctysaTucsa — develop strategies of new software product management;
HabyTumu 3HaHHAMM | — form and estimate idea of information product and implementation
i yMiHHAMY possibilities in international IT markets;

(komneTeHTHOCTI)

— 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.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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25. Web-texHonorii Ta po3pobka web-cucrem

OuvcuunniHa

Web-TexHoanorii Ta po3po6ka web-cucrem

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car gucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNapaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonoajiHHA 3HaHHAMMK i3 AucuUMNAiH "ANropuUTMK Ta CTPYKTYPU AaHuX",
"OcHoBu nporpamysaHHA", "MporpamyBanHHA". [locsia po3pobsieHHs
nporpamHoro 3abesneyeHHs Ha Byab-AKi MOBI MporpamyBaHHA.

LLlo 6ype BuBuaTuca

OcHoBu web-po3pobku 3acobammn HTML, CSS Ta JavaScript. CemaHTHKa
Ta AOCTYNHiCTb web-cTopiHoK. OnTMMmi3auis nepdopmaHcy web-cTopiHOK
Ta ix 6e3neka. BukopucTtaHHA cydyacux JavaScript 6ibnioTek Ta
dpenmBoOpKiB AnA cTBOpeHHA web-cuctem (React).

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto gucumnniim € popmyBaHHA y CTYAEHTA CUCTEMM 3HAHb Ta BMiHb
3 BMKOPUCTAHHA Cy4aCcHMUX NiaxoniB Ta TeXHONOrIN gna po3pobku web-
CaWTiB, PO3YMIHHA CTPYKTYpM Ta eTaniB CTBOpPeHHA web-CTOpiHOK,
OCBOEHHSA Cy4aCHUX 3acobiB KOMM'IOTEPHUX TEXHONMOrin B peanisauii
web-npoeKrTiB.

Yomy MOKHa

3HaTu:

HaBYMTUCA — ponb HTML, CSS Ta JavaScript y web-po3pobu,;
(pesynbratn — OCHOBHI Niaxoau Ao po3pobkm web-cucrem;
HaBYaHHA) — cnocobu onTuMmisaL,ii web-cTopiHOK;
— CyyvacHi b6ibnioTekn Ta GpenMBOPKM AN po3pobKn web-cucrtem.
AK MOXKHa YmiTtu:
KopuctyBaTtuca — byayBaTM cyyYacHi afanTMBHI web-calTM Ha OCHOBI TEXHOAOTiN
HabyTUMM 3HAHHAMM (HTML/CSS);
i yMiHHAMM — po3pobnAtTM anroputmm 0b6pobkM BebH-CTOPIHOK Ta AMHAMIYHOrO

(komneTeHTHOCTI)

ynpasniHHa HTML-enemeHTamu Ta ¢opmamm 3acobamm MoBM
JavaScript;

— nepeBipATM Ta ONTMMI30BYBaTU
pPO3p06AEHUX NPOrpam;

— CTBOpPIOBATM Cy4yacHi web-cuctemun 3 BUKOpUCTaHHAM 6ibnioTekn
React.

npauesaaTHicTb Ta 6e3neky

IHpopmauiiiHe

Cunabyc

3abe3neyeHHs ENeKTPOHHMI KOHCMEKT NeKL,in
CemecTpoBui 3anik
KOHTpPO/b
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26. Web Technologies and Web Systems Development

OuvcuunniHa

Web Technologies and Web Systems Development

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car gucumnniHm

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

MoBa BUKNapaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

LLlo 6ype BuBuatuca

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).

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — the role of HTML, CSS and JavaScript in web development;
(pe3ynbraTtn — basic approaches to the development of web systems;
HaBYaHHA) — approaches to optimize web pages;
— modern libraries and frameworks for the development of web
systems.
AIK MOKHa Be able to:
KopuctysaTucsa — build modern adaptive websites based on technologies (HTML/CSS);
HabyTumu 3HaHHAMKM | — evelop algorithms for processing web pages and dynamic
i yMiHHAMM management of HTML elements and forms using the JavaScript
(KomneTeHTHOCTi) language;
— check and optimize the performance and security of the developed
programs;
— create modern web systems using the React library.
IHpopmauiiiHe Syllabus

3abe3neyeHHnA Electronic lecture notes
CemecTpoBui Credit
KOHTpPO/Nb
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27. NpuknagHe nporpamHe 3abesneyeHHAa Mmoot Python

OuvcuunniHa

MpuKknagHe nporpamHe 3abe3neyeHHA moBsoto Python

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMUBYEHHA

basosi 3HAHHA 3 Aucumnnid «OcHoBM nporpamyBaHHA»,
«[lMporpamysBaHHA», «basn gaHUx».

LLlo 6ype BuBuaTuca

Kypc oxonntoe Bci 0CHOBKM NporpamyBaHHA Ha Python, a Tako 3aranbHi
KOHLLeNLii Ta MeToAn KOMN'toTEPHOro NPOrpPamyBaHHS.

Kypc 3HalomuTb cTyaeHTa 3 O6'€KTHO-OpPiEHTOBAHMM MiAXo40M A0
Python Ta BuKopucTaHHAM Python B aHanisi gaHux.

Kypc po36utnin Ha ABi YaCTUHM.

YactuHa 1. Bctyn go nporpamyBaHHA Ha Python. Tunu gaHux, 3miHHi,
OCHOBHi onepauii BBeAeHHA-BMBeAEHHA. JliTepann Ta onepatopu
Python. ByneBi 3miHHi, YMOBHE BUKOHAHHA, UUKAWN, NOTiYHi Ta NOBITOBI
onepauii. MpuiAHATTA piweHb Ha Python. Cnucku B po3WIMpEHUx
popatkax. OyHKUii, KopTexi, CNoBHUKN Ta 0bpobka aaHux y Python.
Cdepu B Python. Moayni, nakeTu, paZKoBi Ta CNUCKOBI METOAN, BUHATKM.
Jeski KopucHi moayni. Maketn. Momunku. Jeski 3 HanbiNbL KOPUCHUX
BUHATKIB. O6’EKTHO-OPIiEHTOBAHMIN Niaxia: Knacu, metoam, ob’ekTn Ta
CTaHAAPTHI 03HaKM 06’eKTiB; ObpobKa BUHATKIB Ta poboTa 3 Ppannamu.
Bnactmsocti. HacnigyBaHHA. BMHATKW. [eHepaTopyM Ta 3aMMKaHHA.
O6pobka dannis. PoboTa 3 peanbHumu dainamu.

YactuHa 2. Mogeni aHaniTukmn. MoXAnBOCTI iIHCTPYMEHTY aHani3y AaHUX.
Ponb Python B aHanisi aaHux. NigrotoBka aaHux. xxepena aaHunx. Tunu
AaHnx 1a popmatu. CTpykTypm aaHmx Python. BuTar, nepeTBopeHHA Ta
3aBaHTa)KeHHA AaHuX. MNoTo4YHi Ta MalibyTHi HOPMaTMBHI aKTW. 3axucT
AaHunx. Tpiaga CIA. dopmaTyBaHHA AaHMX NPO Yac i aaTy. AnpeKkTnsu
woao dopmaTtyBaHHA AaTh Ta Yacy Python. YutaHHA Ta 3anuc ¢dannis.
BMKOPUCTAHHA OCHOBHUX CTAaTUCTUYHMX METOAIB Ta METOAIB MiArOoTOBKU
AaHux y Python 3 Pandas. B3aemogia i3 30BHilLHIMM 33aCTOCYHKaMM.
AHani3 gaHux 3a gonomoroto Python Ta SQLite.

Yomy ue
uikaBo/Tpeba
BUBYATHU

Python AyKe yHiBepcanbHa, 06’€EKTHO-OpPiEHTOBAHa MOBa
NporpamyBaHHA, AKY BWKOPWUCTOBYIOTb CTapTanepu Ta TaKi TeXHiyHi
riraHTu, Ak Google, Facebook, Dropbox Ta IBM.

Python peKkomeHAOyeTbcA MONOAMM PO3POOHMKAM, AKi 3auiKkaBieHi B
Kap'epi B ranysi 6esneku, mepeK Ta l[HTepHeTy peyen.

3a ponomoro Python moxHa po3pobutn Beb- abo HacTINbHUI
[00ATKU, AKUM MOT/IN KOPUCTYBATUCb MiNbAOHaM N0AEN.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

Po3B’s13aHHA 33434 32 4ONOMOrOH0 aAropuTMivHoro nigxoay B Python.
Po3ymiHHA poboTu nporpamicta B npoueci po3pobkM MnporpamHoro
3abe3neyeHHs 3a gonomoroto Python.

B3aemogii i3  30BHiWHIMM  3aCTOCYyHKamu. AHanisyBaTtM  AaHi,
BUKOPMUCTOBYHOUM OCHOBHI CTAaTUCTUYHI METOAM Ta MeToAM NiAroTOBKM
AaHux y Python 3 Pandas. AHanisysaTtu aaHi, BUKopuctoBytoum Python Ta
SQlite.
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K MOXKHa
KOpuUCTyBaTuUCA
HabyTUMM 3HaAHHAMMU
i yMiHHAMM
(komneTeHTHOCTI)

HabyTi HaBMYKM Ta YMiHHA MO’KHa BMKOPUCTOBYBATWU A1 BUPILLEHHN
NPaKTUYHMX 3aBAaHb, NOB'A3aHMX 3 OCHOBAMW NPOrPaMyBaHHA Ha MOBI
Python, a TakoX AnsA PO3yMiHHA OCHOBHMX MOHATb Ta MPUAOMIB, fKi
BMKOPUCTOBYIOTbCS B OB6'EKTHO-OPIEHTOBAaHOMY NpPOrpamyBaHHi Ans
BMPIiLLEHHA OCHOBHUX 3aBAaHb NPUKNAAHOrO aHani3y AaHUX.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/Ib
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28. Python Applied Software Development

Ovcumnnina Python Applied Software Development
Kadeapa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3™ year, 6™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

LLlo 6ype BuBuaTuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

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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K MOXKHa
KOpuUCTyBaTuUCA
HabyTUMM 3HaAHHAMMU
i yMiHHAMM
(komneTeHTHOCTI)

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.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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29. AHani3 aaHux

OuvcuunniHa

AHani3 gaHux

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonogdiHHA 3HAHHAMM i3 AUCUUNAIH «KANTOPUTMM Ta CTPYKTYPU AaHUX»,
«MporpamyBaHHA», «MaTemaTUyHUIM aHani3». [locsig po3pobneHHs
nporpamHoro 3abesneyeHHA Ha Byab-AKiA MOBi NPOrpamyBaHHS

LLlo 6ype BuBuaTuca

KnactepHuit aHanis. baneciBcbkmin Knacueikatop. OaHoPaKTOpHUN Ta
ABOdAKTOPHUI aHani3. PerpecinHnii aHanis. Yacosi paan. MpakTUUYHUI
aHani3  yvacosux pAaais.  baratoBumipHuMM  aHanis.  Mpobnemun
igeHTUdIKauii  WwBMAKNX npouecis. EnemeHTM Teopii obpobnieHHs
curHanis. Metoau perynapusadii, inbtpadii.

Yomy ue
uikaBo/Tpeba
BUBYATHU

PO3NoBCIOAKEHHIO METOAIB aHanisy [aHWX CNpuAE  MOMKAMBICTD
3aCTOCOBYBATM A0 TAKOro aHanisy obuncnioBasbHy  TEXHIKY.
3aMOBHMKaMM TaKOro aHasizy MOMKYTb OyTM BenuKi nianpuemcTBsa,
OEpP’KaBHI YCTAaHOBM Ta NpeACTaBHUMKM CepenHboro i manoro bGisHecy.
Tomy BaXK/MBUM € 3HAHHA MATEMATMYHMUX METOAIB aHanizy AaHUX Ta

BMiHHA X BWKOPUCTOBYBAaTWM MNpM  PO3PODBJIEHHI  NPOrpamHoro
3abe3neyeHHs.
Yomy mo3KHa 3HaTtu:

HaBYMTUCA — OCHOBHI NOHATTA TEOPIi aHanNi3y AaHKX;
(pe3ynbratn — OCHOBHIi NONOXEHHA OAHO- | 4BOPAKTOPHOrO aHanisy;
HaBYaHHA) — MeToAMN KOpEenAuiMHOro Ta pPerpecinHoro aHanisy AnAa BUABAEHHA
B3aEMO3B’A3KIB MiXK O3HaKaMU;
— MPUHLUNU BUKOPUCTAHHA KNACTEPHOTO aHanisy;
— MEeTOAM BMBYEHHA YaCOBUX PALIB;
— MmeToau perynspusauii Ta ¢inbTpad,ii.
YMmitun:
— i3 onucy npeameTHOT 0bnacTi i 3a4a4, WO Po3B’A3YITbCA, NPUAMATU
pillEeHHSA LWOA0 3acTOCYyBaHHA TOro abo iHworo metoay obpobneHHs
OAHUX;
— BMKOPMWCTOBYBATM MOMK/INBOCTI OBUYMCNIOBANIbHOI TEXHIKM Npu Ta
aHani3i AaHux;
— po3pobsATK NporpamHe 3abe3neyeHHs AasA aHaNi3y BeJIMKNX 06’emiB
OAHUX.
AAK MOXKHa Po3pobneHHA Ta epeKkTMBHE 3aCTOCYBaHHA MPOrpPamMHUX A0AATKIB AnA
KOpUCTyBaTUCA aHani3y AaHux.
HabyTUMM 3HaAHHAMMU
i yMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/Ib
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30. Data Analysis

OuvcuunniHa

Data Analysis

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3™ year, 6™ semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Algorithms and Data Structures",
"Programming", "Higher mathematics". Software development
experience.

Lo 6ype BuBuatuca

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.

Yomy ue
uikaso/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYUTUCA — basic concepts of data analysis theory;
(pe3ynbratn — basic provisions of single-factor and double-factor analysis of
HaBYaHHA) 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.
AAK MOXKHa Be able to develop and effective apply of software applications for data
KopucTyBaTuUCA analysis.
HabyTUMM 3HAHHAMMU
i yMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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AHoTauii BUbipKoBUX gncumnniH gna 4 Kypcy

1. MporpamHi meToan 06pobAeHHN eKCnepuMeHTaNbHUX AAHNUX

OuvcuunniHa

MporpamHi meToan 06pobieHHA eKcnepUMeHTaIbHUX BAaHUX

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cucrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car gucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNapaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonogiHHA 3HAHHAMM i3 AUCUUNAIH «KANTOPUTMM Ta CTPYKTYPU AaHUX»,
«MporpamyBaHHA», «MaTemaTuyHuIM aHani3». [locsig po3pobneHHs
nporpamHoro 3abesneyeHHA Ha 6yab-AKiA MOBi NPOrpamyBaHHS

LLlo 6ype BuBuatuca

MeToa HalmeHWWUX KBagpaTtiB. MeToa KOB3HOI cepedHboi. MeTtop
€KCNOHEeHLiMHOro 3rnaayBaHHA. CTaTUCTUYHMIA aHani3 6baraTopa3oBux
BMMIpIOBaHb 3 BMNAAKOBMMM NMOXMOKaMKM 33 A0OMNOMOFO NPOrpamMHmUX
3acobiB. IHTepnonALUiMHMA MHoro4neH JlarpaH»ka. CKiH4YeHHO-Pi3HULEBI
iHTepnonauinHi dopmynn. IHTepnonauiiHa dopmyna HetoToHa Ans
HepiBHOBiAAaneHux By3niB. YnucenbHe audepeHuitoBaHHA. YucenbHe
iHTerpyBaHHA. IHTepnonauia cnnaiHamu. [MporpamHe 3abe3neyeHHsA
0bpOob6KM AaHUX.

Yomy ue BuBuyeHHs paHoi aucumnniHn GOpMye Yy CTYAEHTIB TEOPeTUYHi Ta

uikaso/Tpeba MPaKTUYHI  OCHOBM  CTAaTUCTUYHO-NPOrpamHoi  obpobKM  paHUX

BMBYATU eKCNepUMeEHTaNbHUX AOCAIAMKEeHb Ta YMIHHA 06MpaTM afaeKBaTHI
nporpamHo-maTemMaTUyHi meTogM 06pobieHHA eKcnepMMeHTaNbHUX
OAHUX.

Yomy mo3KHa 3HaTu:

HaBYUTUCA — 6a30Bi NPOrHOCTUYHI MmeToau;
(pe3ynbratn — MEeToAM anpoKCUMaL,ii AaHUX;
HaBYaHHsA) — MPOrpamHi MeToAn iHTepPno/IIOBaHHSA AaHuX, WO 3aaaHi Tabauuero.
YMmitu:
— po3pobsATU NpPOrpamHi cuctemu Ans peanisauii NPOrHOCTUYHUX
mozenein;
— 3aCTOCOBYBATM Ha NPAKTUL MeToAM anpoKCMMaLLii AaHNX;
— po3pobnaTM nporpamHe 3abesnedyeHHA ANA peanisauii metoais
3r1aZKyBaHHA AaHUX.
AK MOXKHa Po3pobneHHA Ta epeKkTMBHE 3aCTOCYBAaHHA MPOrpPamMHUX A0AATKIB oA
KopuctyBaTtuca peani3auii NPOrHOCTUYHUX MoJenel i nporpamHoro 3abesneyeHHa ans
HAbyTMMM 3HAHHAMM | aNPOKCMMALLii Ta 3rNaAKYBAHHA €KCNepUMEeHTaNbHUX AaHUX.
i yMiHHAMM

(KkomneTeHTHOCTI)

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/b
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2. Software Methods of Experimental Data Processing

OuvcuunniHa

Software Methods of Experimental Data Processing

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 7t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Algorithms and Data Structures",
"Programming", "Higher mathematics". Software development
experience

Lo 6ype BuBuatuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — basic forecasting models;
(pe3ynbratn — methods of data approximating;
HaBYaHHA) — 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.
AAK MOXKHa Be able to develop and effective apply of software applications for
KopuctysaTucsa implementing forecasting models and software for approximating and
HabyTumm 3HaHHAMMK | smoothing experimental data.
i yMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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3. MeHegXMeHT npoekTis IT

OuvcuunniHa

MeHeaXMeHT NpoeKTiB IT

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BMKNagaHHA YKpaiHCbKa
Bumoru go noyatky BonopAjiHHA 3aranbHMMM  3HAHHAMM i3 AUCUMNAIH  KOMM'IOTEpPHOI
BUBYEHHA iHXKeHepii

LLlo 6ype BuBuaTuca

MeToto BUKNaAaHHA AUCUMNAIHW € 3aCBOEHHSA CTYAEHTaMM KOHL,EnNL,il Ta
NPUHUMNIB MNPOEKTHOrO MEHEAKMEHTY, GOPMYBaHHA MNPAKTUYHUX
HaBMYOK  YMNPaBMiHHA  MPOEKTAaMM  CTBOPEHHA  MPOrPamMHoro
3abesneyeHHA, 3400yTTA  HaBMYOK pPoOBOTM 33  MiKHAPOAHUMM
CTaHAAPTaMM MPOEKTHOTO MEHEAKMEHTY.

Yomy ue
uikaBo/Tpeba
BUBYATHU

BMiHHA ynpaBnatTM npoektamm B IT € OCHOBHOK KOMMNETEHLiED
cneuianicTtiB B Ui ranysi. Po3pobka Ta BNpoBaAMKeHHs NPOrpamHoro
3abe3neyeHHA NoTpebye HAaCTyNHOro A0CBiAyY:

— MNJIaHYBaHHA NPOEKTIB Ta iX BUKOHAHHA B MS Project;

— [J0CBiA 3acTocyBaHHA TexHosorin Agile, Scrum;

— pO3pObKKM NNaHy NPOEKTY;

— CTBOPEHHSA KOHLEeNUii NPOEKTY Ta ii Npe3eHTauisn;

— CTBOPEHHA KOMaHAW NPOEKTIB Ta YNPaB/iHHA TaKOK KOMaHA0lo;

— 3aCTOCyBaHHA  METOAOANOrT  MPOEKTHOrO  MEHEeOXMEHTY 40
KOHKPETHMX MPOEKTIB.
Yomy mo3KHa 3HaHHA:

HaBYUTUCA — METOAMKM YyNpaBaiHHA NPOEKTAaMM NpOorpamHoro 3abesneyeHHs;
(pesynbratn — MeTOAiB NOriKO-CTPYKTYPHOIO aHaNi3y Ta MeTOAIB OLLIHKN PU3UKIB;
HaBYaHHA) — cnocobiB GopMyBaHHSA KOHLLEMNL,ii NPOEKTY;
— npuHUMNiB NobynoBmM NPOEKTIB B ranysi IT;
— ocobnusocTten 3aCTOCYBaHHSA MiXXHAPOAHMUX CTaHOApTIB
MeHeaXMEHTY NPOEKTIB A5 CTBOPEHHA NPOrpamHOro 3abesneyeHHs.
YMiHHA:
— QaHanisyBatm npobnemu 3auikaBNeHUX CTOPIH Ta BMMOMM 40O
nporpamHoro 3abesneyeHHs;
— OLIHIOBATM PU3MKM NPOEKTY Ta CNOCOOM NOAONAHHA LUX PU3UKIB;
— MNPUAMATM  pilleHHA  WOA0 TMNPOEKTY B  YMOBax  BUCOKOI
HEBW3HAYEHOCTI.
AK MOXKHa 3aCcBOEHHSA HaBYabHOT AUCLUNAIHM A03BONTb HAabyTU PpaxoBi
KopuctyBaTtmuca KOMMeTEeHLi:
HabyTMMM 3HAHHAMU | — aHa”ni3yBaTM BUMOTM A0 iHGOPMALLIMHOT cucTeMU Ta GYHKLiOHANbHUX
i YMiHHAMM MOX/IMBOCTEN 3 BOKY 3aL,iKaBNEHUX CTOPIH NPOEKTIB;

(komneTeHTHOCTI)

— obupatn iHPpopmaliliHy TEexXHONOorito BiANOBIAHO A0 BM3HAYEHUX
BUMOT A0 iHpopmaLinHOI cuctemu;

— BMKOHYBATW iHiLitOBaHHA, NNaHYBAHHA, BUKOHAHHA Ta 3aBepLUEHHA
MPOEKTIB  NporpamHoro  3abesneyeHHA 33  MiKHApPOAHUMM
CTaHZApPTaMMU;
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IHpopmauiiiHe

Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIEeKLil
CemecTpoBui 3anik
KOHTPO/Ib
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4. IT Project Management

OuvcuunniHa

IT Project Management

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 7t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

General knowledge of the computer engineering disciplines

LLlo 6ype BuBuaTuca

Concepts and principles of project management.

Management methods of software development projects.

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

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYUTUCA — management methods of software development projects;
(pesynbratn — methods of logical-structural analysis and risk assessment methods;
HaBYaHHA) — 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.
AIK MOKHa Be able to:
KopuctysaTucsa — analyze requirements to information system and functional
HabyTUMM 3HAHHAMMU opportunities on the part of project stakeholders;
i yMiHHAMY — choose information technology in accordance with certain

(komneTeHTHOCTI)

requirements for information system;
— initiate, plan, execute and complete software projects according to
international standards;

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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5. Po3pobieHHA nporpamHoro 3abesneyeHHn 3a metogonorieto Agile

OuvcuunniHa

Po3pobneHHA nporpamHoro 3abesnevyeHHA 3a metoponorieto Agile

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BMKNagaHHA YKpaiHCbKa
Bumoru a0 noyatky BonoAjiHHA 3HaHHAMM i3 ANCUUNAIH KANTOPUTMU Ta CTPYKTYPU AAHUXY,
BMBYEHHA «OcHoBM  nporpamyBaHHA»,  «[llporpamyBaHHaA»,  «KomnoHeHTH

NPOrpamHoi iHXeHepii».

LLlo 6ype BuBuaTuca

OCHOBHi meToA0N0Trii PO3POOKM NPOorpamHoro 3abesneyeHHs cimencTaa
Agile. OcHoBHi npakTnku Agile Ta ix 3actocyBaHHA. Trello tool ans
COPTYBAHHA Ta MOHITOPMHIY BUKOHAHHA pPobiT

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeTolo  AMCUMMNIHW € OBOJIOAIHHA  HaBMYKAMU  MJIaHYBaHHS,
PO3MOAiNEHHSA, BUKOHAHHA Ta KOHTPOJIIO IKOCTi POBiT NPOEKTY po3pobKu
nporpamHoro 3abesneyeHHs 3rigHo metogonorin Agile.

HabyTi 3HaHHA MOXHa BWKOPMCTOBYBaTM AnA pPobOTi B MpPOEKTax
6inbwocTi IT-KomnaHii 3 po3pobKK NporpamHoOro 3abesneyeHHs.

Yomy MOKHa

3HaTu:

HaBYUTHUCA — 0c061MBOCTi PO3pPO6KM NporpamHoro 3abesnevyeHHn 3rigHO KOXKHOI 3
(pe3ynbraTtn ocHoBHUX meTtogosorin Agile (DSDM, XP, SCRUM, Kanban, Lean,
HaBYaHHA) Crystal);

— nnaHyBaHHA 3a gonomoroto Planning Pocker;

— project backlog, user story;

— time-boxing, story boarding, story points;

— peni3u nporpamHoro 3abesnevyeHHs 3rigHo Agile.
AK MOXHa YMmiTu:
KopuCTyBaTuUCA — CKNajaTM CNMCOK iCTOPIM KOopWUCTyBaya Ta MPOEKTHWUI 6eknor B

HabyTUMM 3HaAHHAMMU
i yYMiHHAMM
(komneTeHTHOCTI)

KOMaHAi;
— OUiHIOBATW iCTOPIi KOPUCTYBaYa Ta aHaNiI3yBaTU TEPMIH il BUKOHAHHS;
— MJIaHYBaTW KOMAHAHI CMPUHTY;
— BW3HaA4aTW Ta yCyBaTM BCi BUTPATU Ta Bap’epn po3pobKM NpoayKTy;
— MJ1aHyBaTW MOYATKOBUI peni3 Ta Noganblli penisv po3BUTKY NPOAYKT.

IHpopmauiiiHe

Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CrtopiHKa Kypcy B Moodle

CemecTpoBui 3anik

KOHTPO/b
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6. Agile Software Development

OuvcuunniHa

Agile Software Development

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 7t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines Algorithms and Data Structures",
"Fundamentals of Programming", "Programming", "Components of
Software Engineering".

Lo 6ype BuBuatuca

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

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MoOKHa

To know:

HaBYMUTUCA — software development features according to each of the main Agile
(pe3ynbraTtn methodologies (DSDM, XP, SCRUM, Kanban, Lean, Crystal);
HaBUYaHH3A) — Planning Pocker;

— project backlog, user story;

— time-boxing, story boarding, story points;

— Agile software releases.
AIK MOXKHa Be able to:
KopuctysaTucsa — make a list of user stories and project backlog in the team;

HabyTUMM 3HAHHAMMU
i yYMiHHAMM
(komneTeHTHOCTI)

— 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.

IHpopmauiiiHe

Syllabus

3abe3neyeHHA Electronic lecture notes
Course page in Moodle

CemecTpoBui Credit

KOHTpPO/Nb
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7. OCHOBW XMapPHUX TEXHOJOTIM

OuvcuunniHa

OCHOBM XMapHUX TEXHOJIOril

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonoAjiHHA 3HaHHAMMK i3 AucuMnAiH "ANropuTMK Ta CTPYKTYPU AaHuX",
"OcHoBu nporpamysaHHa". [ocsig poboTtu i3 OC Linux Ta Windows Ha
piBHi gocBiayeHoro kopuctysada (CLI).

LLlo 6ype BuBuaTuca

XmapHi nnatdopmm Azure, AWS.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeTo AMCUMNNIHM € BMBYEHHA OCHOBHWUX CEpPBICIB MNONYyAAPHUX
XMapHux nnatdopm Azure Ta AWS.

HabyTi 3HaHHA 403BONATb KOPUCTYBATUCA NONYAPHUMM
MOX/IMBOCTAMM XMAPHMUX CEPBICIB.

Yomy MoOKHa

3HaHHA:

HaBYUTUCA — nepeBar, KOHUEnNLin, TMNiB XMapHMUX 064nCcNeHb;

(pe3ynbraTtn — OCHOBHMX CNyXb Azure, AWS;

HaBYaHHA) — OCHOBHMX pilWleHb Ta iIHCTPYMEHTIB KepyBaHHA B Azure, AWS;
—  NPUHUKNIB yNpaBAiHHA BUTpaTamm Azure, AWS.

AK MOXHa YMiHHA:

KopucTyBaTmucA — KepyBaTu BUTpaTamu;

HabyTUMM 3HAHHAMM | — KepyBaTM BiPTYaIbHUMM MALLMHAMM;

i yMiHHAMY — KepyBaTu BipTyaNbHUMN MEPEKAMMU;

(komneTeHTHOCTI)

— KepyBaTW CXOBULLAMMU;
— NPOBOAUTU MOHITOPUHT pecypcis.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIEeKLil
CemecTpoBui 3anik

KOHTPO/b
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8. Cloud Technologies Fundamentals

OuvcuunniHa

Cloud Technologies Fundamentals

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 7t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Algorithms and Data Structures",
"Fundamentals of Programming". Experience with Windows or Linux
Operating systems and ssh.

Lo 6ype BuBuatuca

Azure, AWS cloud platforms

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to study the main services of the popular
cloud platforms Azure and AWS.

Acquired knowledge will allow you to use the popular capabilities of
cloud services.

Yomy MOKHa

To know:

HaBYMUTUCA — benefits, principles, types of cloud computing;

(pe3ynbraTtn — main Azure, AWS Services;

HaBYaHHA) — main solutions and management tools in Azure, AWS;
— Azure, AWS cost management principles.

AIK MOKHa Be able to:

KOpuCTyBaTuUCA — manage costs;

HabyTMmm 3HaHHAMM | — manage virtual machines;

i YMiHHAMM — manage virtual networks;

(komneTeHTHOCTI)

— manage storages;
— monitor resources.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
Quizes

CemecTpoBui Credit

KOHTPO/b
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9. O6pobKka Ta MoAeNtoBaHHA AaHnX MoBok Python

OuvcuunniHa

O6po6Ka Ta moaentoBaHHA AaHUX MoBoto Python

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 7 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMUBYEHHA

BonoAiHHA 3HaHHAMM i3 AUCUUNNIH
«[lMporpamyBaHHA», «basn gaHUx».

«OCHOBM MpOrpamyBaHHAY,

LLlo 6ype BuBuaTuca

Kypc oxonntoe iHCTpymeHTn ana edekTMBHOI 0O6pobKKU Ta Bisyanisauil
Be/IMKMX 06’emiB iHpopmauii Ha Python, 3HaMomuTb cTyaeHTiB 3
ocobnmBocTAMU 0BPOOKM AaHMX BMKOPMUCTOBYIOYM Cy4vacHi rpadiyHi
MoXmBocTi Python.

YacTtuHa 1. Betyn B Python. OcHOBHi KOHCTPYKLiT moBu Python. PoboTa 3
macuBamu. padiuyHi mosxknmsocTti Python. CumBOAbHI 0buMCNEHHS.
Bi6niotekn NumPy Ta SymPy.

YactuHa 2. CTBOpEHHA Ta BUKOPUCTAHHSA KaciB. Po3pobaeHHA BiIKOHHUX
popnatkis. Moaynb Turtle. Bibnioteku Tkinter, Matplotlib Ta SciPy.

Yomy ue
uikaBo/Tpeba
BUBYATHU

Python — ogHa 3 HaMnpoCTiWMX MOB AN BUBYEHHA, 3aBAAKM i
NPOCTOMY CUHTAKCUCY Ta YMTabenbHOCTi. BiH TaKOX BMMAara€ 3HayHo
MEHLOI KiIbKOCTi pAAKiB AnAa HanucaHHA nporpam. [ns Python icHye
6e3niy 6ibnioTek, AKI MOXHa BWKOPUCTOBYBATM HAa PIi3HUX eTanax
0bpobKKN AaHuX, BinbliicTb 3 HUX 6e3KoWTOBHI. Bce uUe BN/AMBaE Ha
npocToTy pob0oTh 3 gaHMMM 3a gonomoroto Python.

Yomy MoOKHa

MoKHa HaBYUTUCA NpeacTaBAATU OaHi y TOMy BUrNALI, B AKOMY BOHMU

HaBYUTHUCA MaTUMYTb CEHC, @ CaMe CUCTEMATM3yBaTM Ta 06pobAATU OTPMMaHI AaHi,
(pe3ynbraTtn a noTim byaysatM moaesi 3 BUKOpUCTaHHAM bibnioTek Python (NumPy,
HaBYaHHA) SymPy, Tkinter, Matplotlib Ta SciPy).

AIK MOXKHa CTyneHTH, AKi 3aKiHYaTb Kypc, 3MOXKYTb MOMEHTa/IbHO POBUTU CKNagHi
KopuCTyBaTuUCA PO3paxyHKM, NPOBOAUTN CTAaTUCTUYHMI aHANI3 BENMKMUX MACKBIB JAaHUX
HabyTumm 3HaHHAMM | Ta ByayBaTh rpadiku i cucTemMun giarpam 3a KiibKa psaaKiB Koay.

i yYMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Cunabyc

3abe3neuyeHHn EneKkTpOHHUI KOHCNEKT NeKuin

CemecTpoBui 3anik

KOHTpO/b
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10. Data Processing and Modeling in Python

OuvcuunniHa

Data Processing and Modeling in Python

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 7t semester

O6car aucumnniHm

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

MoBa BUKNapaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Fundamentals of Programming",

"Programming", "Databases".

LLlo 6ype BuBuaTuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

You can learn how to represent data in a way that makes sense, organize

HaBYMUTUCA and process the received data, and then build models using Python
(pe3ynbraTtn libraries (NumPy, SymPy, Tkinter, Matplotlib and SciPy).

HaBYaHHA)

AAK MOXKHa Students who complete the course will be able to instantly perform
KopuctysaTucsa complex calculations, conduct statistical analysis of large datasets, and
HabytTumum 3HaHHAMMK | build graphs and charting systems in a few lines of code.

i yMiHHAMM

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neuyeHHn Electronic lecture notes

CemecTpoBui Credit

KOHTpO/Nb
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11. bisHec-aHani3 npoLecis aBToMaTu3allii nporpamHoro 3abesnevyeHHsn

OuvcuunniHa

bI3Hec-aHani3 npoueciB aBTOMaTMU3aL,ii NporpamHoro 3abesneyeHHA

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BMKNagaHHA YKpaiHCbKa
Bumoru go noyatky BonopAjiHHA 3aranbHMMM  3HAHHAMM i3 AUCUMNAIH  KOMM'IOTEpPHOI
BUBYEHHA iHXKeHepii

LLlo 6ype BuBuaTuca

MeToto BUKNAZaHHA UCLMNNIHM € 3aCBOEHHA CTYAEHTAMM KOHLLEMLiN Ta
NPUHUMNMIB aBTOMaTU3aLii B ynpaBaiHHI iHpopMaLitHUMKN npouecamm
3rigHO MiXKHapoAHUM CTaHAAPTOM 6i3Hec-aHani3y B MPOEKTaxX PO3pobKu
nporpamHoro 3abesneyeHHA. PopMyBaHHA NPAKTUYHMUX PaXxOBUX BMiHb
6i3Hec-aHaniTMKa NpoLeciB aBTOMaTMU3aLlji.

Yomy ue
uikaBo/Tpeba
BUBYATHU

Bes po3ymiHHA OCHOBHMX KoOHUenuii 6i3Hec-aHanisy Ta 6i3Hec-
aHaNiTUKM He MoXKe IiCHyBaTM He oOAMH daxiBeub 3 pPO3POOKK
nporpamHoro 3abesneyeHHs. Lei Kypc g03BoANTb HabyTK goCBIA:

— MPOLECHOr0 MOAENOBAHHA Ta NPOEKTYBAHHA;

— nobyaoBu apXxiTeKTypu npoLecis NporpamHoro 3abesneyeHHs;

— bi3Hec-aHanisy iHbopmMaLinHUX cucTem.

Yomy MoOKHa

3HaHHA:

HaBuUTUCA — METOAiB Ta HAYKOBMX NiAX04iB A0 MOAENOBAaHHA NPOLECIB;
(pe3ynbraTtn — MeTOo/4iB N0riKO-CTPYKTYPHOrO aHanisy;
HaBYaHHA) — cnocobiB GopMyBaHHSA KOHLLEMNLii cMCTEMU NPOLIECIB;

— MEeTOAiB NPOEKTYBAHHA NPOLLECIB;

— 0Cc0b6MBOCTEN 3aCTOCYBAHHA MiKHAPOAHUX CTaHAAPTIB YNpPaBiHHIO

6i3Hec-npoLecamum.

YMiHHA:

— BW3HA4aTM BUMOTM A0 ynpaBAiHHA Npouecamu;

— MOZeNoBaTH Ta aHani3yBaTH NpoLecu;

— TMPOEKTYBATM Ta ONTUMI3yBaTU NpPOLLECH;

— NJ1IaHyBaHHA Ailh A0 aBTOMaTu3alii bisHec-npouecis.
AK MOXKHa 3aCcBOEHHSA HaBYaAbHOT AUCLMUNAIHM [03BONNTb HAabyTU PpaxoBi
KopuctyBaTtmuca KOMMeTeHLi:
HabyTMMM 3HAHHAMM | — KOMYHIKaL,ii 3 3aMOBHMKaMM NPOrpamHoro 3abesneyeHHs;
i YMiHHAMM — 36ip BUMOT [10 NpoLLEeCciB aBTOMATM3aLIii;

(komneTeHTHOCTI)

— MOZeNoBaHHA Ta aHaNi3 NpoLeciB aBTOMaTM3alii;

— TMPOEKTYBAHHA NpoLeciB aBToMaTMn3aLlii;

— ynpaBniHHA Npouecamn epeKTUBHOI aBTOMaTH3aLlji;

— obupatn iHPpopmaliliHy TEexXHONOrito BiANOBIAHO [0 BM3HAYEHUX
BUMOT A0 iHpopmaLinHOI cuctemu.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIEeKLil
CemecTpoBui 3anik

KOHTPO/b
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12.

Business Analysis of Software Automation Processes

OuvcuunniHa

Business Analysis of Software Automation Processes

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 8t semester

O6car aucumnniHm

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

MoBa BUKNAAaHHA English
Bumoru Ao noyatky Possession of general knowledge of the computer engineering
BMBYEHHA disciplines

Lo 6ype BuBuaTuca

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

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — methods and scientific approaches to process modeling;
(pesynbTaTn — methods of logical-structural analysis;
HaBYaHHA) — 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
AIK MOKHa Be able to:
KopuctysaTucsa — communicate with customers of software;
HabyTMmm 3HaHHAMM | — collect requirements to automation processes;
i yMiHHAMY — model and analyzer automation processes;

(komneTeHTHOCTI)

— design automation processes;

— manager effective automation processes;

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

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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13. IHdpacTpyKTypa NporpamHoro 3abesneyeHHs

OuvcuunniHa

IHppacTpyKTypa nporpamHoro 3abesneyeHHs

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BMKNagaHHA YKpaiHCbKa
Bumoru Ao noyaTtky BonogiHHA 3HaHHAMM 3  HaBYanbHUX aucumnniH  «OpraHisauin
BUBYEHHA KOMM'IOTEPHUX cucTtem i mepex», «OCHOBM NpPOrpamyBaHHAY,

«[lMporpamysBaHHA», «ba3sn gaHux».

LLlo 6ype BuBuaTuca

IHdpacTpyKTypa K Kog. ApXiTeKTypa KOHTEMHEepHOro nporpamHoro

3abesneyeHHA. KWUTTEBUMIM  UMKN  PO3POBNEHHS  KOHTEWHEPHOro
nporpamHoro 3abesneyeHHs. KoHTelHepU3yBaHHA i OPKeCTpyBaHHSA
nporpamHoro 3abe3sneyeHHA (Docker, Kubernetes). KepyBaHH#A

KOH}irypyBaHHAM nporpamHoro 3abesneyeHHAa (Ansible, Chef, Salt,
Puppet). 3abe3neueHHsn iHppacTpykTypun (Terraform, Cloud formation).

Yomy ue
uikaso/Tpeba
BUBYATHU

MeToto ANCUUNAIHM € HABYTTA TEOPETUYHUX 3HAHDb | MPAKTUYHUX HABUKIB
po3pobeHHs KOHTEHepHOro NpPOrpamMHoro 3abe3neyeHHs.
BMKOPUCTAHHA HabyTUX NPaKTUYHMX HABMKIB [A03BO/IUTb MPOEKTYBATH,
pPO3p0bATU Ta eKCNyaTyBaTU KOHTEMHEPHE NporpamHe 3abesneyeHHs.

Yomy MOKHa

3HaTu:

HaBYUTUCA — OCHOBW NporpamyBaHHA iHPPaACTPYKTypu (iHOpacTpyKTypa fK Kog);
(pesynbTaTn — apXiTEKTYpY KOHTEMHEPHOro NporpamHoro 3abesneyeHHs;
HaBYaHHA) — JKUTTEBUMA UMKA  PO3POOJIEHHA KOHTEMHEPHOro MPOrpamHoro
3abes3nevyeHHs;
— OCHOBM KOHTEMHEPU3YyBaHHA | OPKeCTPyBaHHA MPOrpPamHoro
3abe3nevyeHHs (Docker, Kubernetes);
— OCHOBW KepyBaHHA KOHOIirypyBaHHAM MNpPOrpamHoOro 3abesneyeHHs
(Ansible, Chef, Salt, Puppet);
— OCHOBMW 3abe3neyeHHs iHppacTpykTypu (Terraform, Cloud formation).
AK MOXHa YMmitu:
KopucTyBaTmucA — cneundikyBaT  BMMOTMM A0  KOHTEMHEPHOro  NPOrpPamHoro
HabyTMMM 3HAHHAMMU 3abe3neyeHHs;
i yMiHHAMY — CTBOpPIOBaATH CTAaTUYHY  JIOMIYHY  CTPYKTYpY KOHTEMHEPHOro
(komneTteHTHOCTI) nporpamHoro 3abesneyeHHs;
— CTBOPHOBATM  AMHAMIYHY  JIOFYHY  CTPYKTYpPYy  KOHTEMHepHOro

nporpamHoro 3a6e3nequHﬂ;

— cTBOptoBaTU  i3UYHY CTPYKTYpPYy KOHTEMHEPHOro MPOrpamHoro

3abes3neyeHHs;
— MNporpamHo peanisoByBaTu KOHTENHEpPHOro NnpPorpamHoro
3abe3neyeHHs.
IHpopmauiiiHe Cunabyc
3abe3neueHHn ENEeKTPOHHUIA KOHCMNEKT NeKLin
CemecTpoBui 3anik
KOHTpPO/Nb
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14. Software Infrastructure

OuvcuunniHa

Software Infrastructure

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 8t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

Lo 6ype BuBuatuca

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).

Yomy ue
uikaso/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — basics of infrastructure programming (infrastructure as code);
(pesynbTaTn — architecture of container software;
HaBYaHHA) — life cycle of developing container software;
— basics of software containerization and orchestration (Docker,
Kubernetes);
— basics of software configuration management (Ansible, Chef, Salt,
Puppet);
— basics of infrastructure provision (Terraform, Cloud formation).
AIK MOKHa Be able to:
KopucTyBaTUCA — specify requirements to container software;
HabyTMmm 3HaHHAMM | — develop static logic structure of container software;
i yMiHHAMY — develop dynamic logic structure of container software;

(komneTeHTHOCTI)

develop physical structure of container software;
implement of container software.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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15. MporpamHi 3acobu 3axmcTy iHbopmaliii

OuvcuunniHa

MporpamHi 3acobu 3axucry iHpopmauii

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMUBYEHHA

[locBia KOMaHAHOro po3pobaeHHA NPOorpamHoOro 3abesneyeHHs.

LLlo 6ype BuBuaTuca

Knacudikauia KpuntorpadiyHuUx CUCTEM, €N1EeMEHTU KpUNTOoaHanisy,
cbepun 3actocyBaHHA Kpuntorpadii, MoHoandaBiTHi WKUPPMU 3aMiHMK,
noniandasiTHI WndpU 3amiHK, WP nepectaHoBKKU, Wndp Pencrens,
CTaHAApPT wWwudpyBaHHA aAaHux (DES), ctaHpapT AES, mixHapoaHuin
anroput™ wndpysaHHA aaHux (IDEA), Blowfish, RC5, apu¢metunka y
Knacax /IMWKIB 33 mogynem, Teopema Pepma Ta Ennepa, anroputmu
nepeBipKN YMCen Ha NPOCTOTY, apUPMETUKA JOBIUX YNCES, FEHEPYBAHHA
BMMAZAKOBMX MPOCTUX YMCeN, NPUHUMNM NobyAOBM KPUNTOCUCTEM 3
BiIKPUTUM KatoyeM, 0bMiH Knwouyamm 3a cxemoro [iddi-Xenmana,
Anroputm RSA Ta metoaun dakTopmsauii umcen, cxema Enb-famana ta
MEeTOAM  3HAXOAXKEHHA  OUCKPETHOro  norapudmy, BU3HAYEHHA
eninTUYHOI KPUBOI, eNiNnTUYHI KpUBI Haf, CKiHYeHHMMK nonamu GF(p)
Ta GF(p™), eninTMyHuit aHanor obmiHy Knwoyamu 3a cxemoto [idpoi-
XenmaHa, anroputMmM MHOXKEHHA Toukum EK Ha uumcno, 3agava
AUCKPETHOro norapudmyBaHHA Ha eninTUYHIN KpUBIK, eninTUYHU
aHanor anroputmy RSA Ta cxemmn Enb-Tamansa, npuHumnu nobynosu
KPUNTOCTIMKUX eNliNTUYHUX KPUBUX, CTaHAapPT undposoro nignucy (DSS),
anroput™m RSA Ta cxema Enb-Famana B perumi umdposoro nignucy,
eninTUYHi anropuTMmn GopmMyBaHHA eNEKTPOHHOTO UMdPOBOro Nignucy.

Yomy ue
uikaBo/Tpeba
BUBYATHU

Micha BUBYEHHS AQHOT ANCUUNAIHWN Y CTYAEHTIB GOpMYHOTbCS 34aTHOCTI:

— aHanisyBaTtu KpunTorpadiyHi cuctemu;

— obupatn KpuntorpadivyHui ANropuTM BigMNoBigHO 0o
chopmynboBaHOI 3a4aui;

— 3abe3neyyBaTv pobOTy Cy4aCHUX KPUNTOCUCTEM;

— BMKOHYBaTH HaNarogXeHHn Ta PO3pPO6KY NPOrpamHoOro
3abe3neyeHHA gns KpuntorpadiyHOro 3axmcry.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

3HaTu:

— METOAWM 3aXUCTy Bif, HECAHKLIOHOBAHOTO YWMTAHHA, KOHTPOJIO
winicHocTi iHpopmau,ii, ayTeHTUdIKaLii, 3aXUCTY AOKYMEHTIB Ta LiHHUX
nanepis Big NiapoboK;

— cnocobu BMKOHaHHA onepauin y ckiHdeHHomy noni Buay GF(p) Ta
noro poswmnpeHHi GF(pm), a TaKoK Ha eninTUYHI KpUBIi;

— aNropuTMM pPOo3noginy Kawodis, popmyBaHHA LMPPOBOro nignucy,
WndpyBaHHA JAHUX;

— NpuHUMNU PO3p06KM CUMETPUYHUX Ta ACUMETPUYHUX
KpuntorpadiyHnUx anropuTmis;

— METOAMKM 3aCTOCYBaHHA CY4aCHUX KpUNTorpadpiyHMX airopuTMmis;

— 0cobnaumBocCTi 3aCTOCYBaHHA KpuntorpadivuHmnx anropuTmie
nobyaoBaHUX Ha eNlinTUYHIN KPUBIN.
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Ymitu:

aHanisyBaTM pe3ynbtatv poboTM  BigoOMMX  KpunTorpadivyHmx
NPOTOKOIB;

OLiHIOBATU CTiMKICTb KpunTorpadiyHNUX anropuTMmis;

y3aranbHIOBATM OTPMMaAHI eKCNepPMMEHTA/IbHI Pe3ybTaTy.

AAK MOXKHa
KopuCTyBaTuUCA
HabyTUMM 3HAHHAMMU
i yYMiHHAMM
(KomneTeHTHOCTI)

NPOEKTYBAHHA CUCTEM KPUNTOrpadiuHOro 3axXmucTy;

po3pobaeHHs NporpamHux 3acobiB wKdpyBaHHA, AewmndpyBaHHA
LAHUX Ta CTBOPEHHA €NEeKTPOHHOTO LMPPOBOro Nianucy;

CTBOPEHHSA NPOorpamHoro 3abesneyeHHs eninTMyHoi Kpuntorpadii;
3aCTOCyBaHHA KpunTorpadiyHMx CTaHAAPTIB Npu  pPo3pobsieHHi
nporpamHoro 3abesneyeHHs.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/Ib
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16. Software Instruments of Information Protection

OuvcuunniHa

Software Instruments of Information Protection

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 8t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Experience in team development of software.

LLlo 6ype BuBuaTuca

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.

Yomy ue
uikaso/Tpeba
BUBYATHU

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.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbratn
HaBYaHHA)

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

K MOXKHa
KopucTyBaTuUCA
HabyTUMM 3HAHHAMMU
i yMiHHAMM
(KkomneTeHTHOCTI)

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.

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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17. TexHonoria Block Chain

OuvcuunniHa

TexHonoria Block Chain

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BMKNagaHHA YKpaiHCbKa

Bumoru Ao noyaTtky BonogiHHA 3HaHHAMM 3  HaBYanbHUX aucumnniH  «OpraHisauin

BMBYEHHA KOMM'IOTEPHUX cucTtem i mepex», «OCHOBM NpPOrpamyBaHHAY,
«[MporpamyBaHHA», «ba3sn gaHumx», «KOMNOHEHTUM nporpamHoi
iHXKeHepii».

Lo 6ype BuBuatuca

OcHoBM, nepeBary Ta HEAONIKM BUKOPUCTAHHA TEXHONOTT 6/10KYENH,
apxiTekTypa nporpamHoro 3abesneyeHHA 3a TEXHONOTrIE 6/10KYeltH,
Cnocobun BM3HaAYEHHA TexHonorii 6/10KYeltH, NPaKkTUYHE BUKOPUCTAHHA
TexHoJorii 610KUYelH, Pi3HOBMAM NMPAKTUUYHUX 3aCTOCYHKIB TEeXHOJOrii
O6N0KYENH, NPAKTUYHMIA 3aCTOCYHOK Ethereum TexHonorii 610K4YeltH,
pPO3p06AEHHA NPOrPaMHMX 3aCTOCYHKIB Ha nnatdopmi Ethereum moBsoto
Solidity.

MporpamHa nnatpopma Ethereum, mosa nporpamysaHHs Solidity.

Yomy ue MeToto ANCUMNAIHN € HABYTTA TEOPETUYHMX 3HAHb | NPAKTUYHMX HAaBUKIB

uikaso/Tpeba PO3p0b6AEHHA PO3MNOAINEHNUX NPOrPAaMHUX 3aCTOCYHKIB 3@ TEXHOJIONIED

BMBYATU 610KYENH. BMKOPUCTAaHHA HABYTUX NPAKTUYHUX HABMKIB A03BOAUTb
NPOEKTYBaTWU, PO3POBNATM Ta eKCnayaTyBaTU PO3NOAi/NeHHI NporpamHi
3aCTOCYHKM.

Yomy mo3KHa 3HaTu:

HaBUYUTUCA — OCHOBW BMKOPUCTAHHA TEXHONOTii BNOKYENH;

(pesynbratn — nepeBarun Ta HeZONiKN BUKOPUCTAHHA TEXHOOTIT 6/10KYelH;
HaBYaHHA) — apXiTeKTypy nporpamHoro 3abesneyeHHA 3a TEXHONOTIEID BIOKYENH;
— cnocobu BU3HaUYeHHA TeXHO/Orii BAOKYENH;

— MPaKTUYHE BUKOPUCTAHHA TEXHOJOTIT 6N1OKYElH;
— PIi3HOBUAM NPAKTUYHUX 3aCTOCYHKIB TEXHONOTIT B/IOKYENH;
— NpaKTUYHMI 3acToCyHOK Ethereum TexHonorii 6a10KYenH;
— po3pobseHHA NPOorpamMHMX 3aCTOCYHKiB Ha nnaTdopmi Ethereum.
AK MOXHa YMmitu:
KopucTyBaTmucA — 06upaT Ta BUKOPWUCTOBYBATM NPOrpamMHi 3aCTOCYHKM TEXHONOrii
HabyTUMM 3HAHHAMMU 6/10KYEelH;
i yMiHHAMY — NPOEKTYBATU PO3NOAiNEHI NPOrPaMHi 3aCTOCYHKM;

(komneTeHTHOCTI)

— po3p0obsATN PO3NOoAiNeHi NPOorpamHi 3aCTOCYHKU;
— eKcnayaTyBaTW pPo3noAi/ieHi NPOrpamHi 3aCTOCYHKMN.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIEeKLil
CemecTpoBui 3anik

KOHTPO/Ib
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18. Block Chain Technology

OuvcuunniHa

Block Chain Technology

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 8t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

Knowledge of the disciplines "Fundamentals of Computer Systems and
Networks", "Fundamentals of Programming”, "Programming",
"Databases", "Components of Software Engineering".

Lo 6ype BuBuatuca

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

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — fundamentals of using blockchain technology;
(pesynbraTn — advantages and disadvantages of using blockchain technology;
HaBYaHHsA) — 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.
AIK MOKHa To be able:
KopuctysaTucsa — select and use blockchain software applications;
Habytmmm 3HaHHAMMK | —  design distributed software applications;
i yMiHHAMY — develop distributed software applications;
(komneTeHTHOCTI) — exploit distributed software applications.
IHpopmauiiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTpoBui Credit
KOHTPO/b
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19. EMnipnyHi meToan NPOrpamHoi iHXeHepii

OuvcuunniHa

EmnipuyHi meTogmu nporpamHoi iHXXeHepii

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonogiHHA 3HAHHAMM i3 AUCUUNAIH «KANTOPUTMM Ta CTPYKTYPU AaHUX»,
«MporpamyBaHHA», «MaTemaTU4yHUI aHanis», «JliHiiHa anrebpa Ta
aHaniTMyHa  reomeTpia». JocBig  po3pobneHHA  NPOrpamHoro
3abe3neyeHHA Ha ByAb-AKilA MOBI NPOrpamyBaHHS

Lo 6ype BuBuatuca

Po3pobneHHA Ta epeKkTMBHE 3aCTOCYBAaHHA MPOrpPamMHUX A0AaTKIB AnA
reHepyBaHHA NCeBAOBUMNAAKOBUX 4uncen. Po3pobaeHHs nporpamHoro
3abe3neyeHHA A1A reHepyBaHHA NCEBAOBMMALKOBUX YMCEN i3 3a4aHUM
3aKOHOM po3noginy. Po3pobneHHA nporpamHoro 3abesneyeHHA pns
OLiHIOBaHHA BUMNAAKOBOCTI NOCNIAOBHOCTI YMCes, WO NPOBOAUTLCA 3a
O0MNOMOrOo0 eMMIPUYHUX KpUTepiiB.

Yomy ue
uikaBo/Tpeba
BUBYATHU

Yucna, Aki obupatoTbcA BMNAAKOBMM UYMHOM, 3HaxoaaTb 6arato
KOPUCHUX 3aCTOCYBaHb: MOAENIOBAHHA, MPOrpPamyBaHHS, MNPUNHATTA
pilleHb, maTemaTnKa Ta po3sarn. lpu LboOMy Big AKOCTI reHepaTopis
BMMAZKOBMX YMCEN HaNpsAMy 3aNeXuTb SAKICTb pPe3ynbTaTiB, LWo
oTpumytoTbea. Lito obcTaBuHY nigKpecntoe uuTaTa BigOMOro BYEHOro
PobepTa KaB’to 3 HaujoHanbHoi nabopatopii OyK-Pigx “reHepyBaHHS
BMMAZKOBMX 4YMCeN 3aHaAToO Baxamee, Wo6 3aaMwuTK  Moro
BUNagKoBnm”.

Yomy MOKHa

3HaTu:

HaBYUTUCA — MEeTOAW TreHepyBaHHA MNCEBAOBUMNALAKOBUX YMCEN 3 PIBHOMIPHUM

(pesynbratn 3aKOHOM PO3NOoAiNy Ha 3a4aHOMY iHTepBani;

HaBYaHHA) — MEeToAWN reHepyBaHHA NCEBAOBMNAAKOBUX YMCeN 3 MOXiAHUMMWU Big,
PiBHOMIPHOro 3aKoHamMmu po3noAiny i3 3a4aHMMM NapameTpamu;

— eMNipUYHi KpuTepii OUiHKM CTyneHA BWMAAKOBOCTI MOC/NIAOBHOCTI
yuncen.

YmiTtu:

— 3aCTOCOBYBAaTM Ha  NPaKTULi MeToAM  TeHepyBaHHA  LiAuX
nceBgoOBUNAAKOBUX YMCEN i3 3a4aHMM 33aKOHOM pPO3MoAiny Ta
33Z4aHMMKN NapameTpamu;

— 3aCTOCOBYBAaTM Ha MNpPaKTULi MeTOAM TeHepyBaHHA  AiACHMUX
ncesBAOBUNAAKOBUX YMCEN i3 3a4aHMM 33aKOHOM pPO3MoAiny Ta
33aHMMKN NapameTpamu;

— 3aCTOCOBYBATM Ha NMPAKTULi eMMNiPUYHI KpUTepPIi OLiHKM BUNAOKOBOCTI
NnocniA0BHOCTI Yncen;

— po3pobnATM  nporpamHe  3abe3neyeHHs AR FeHepyBaHHA
NOCNigOBHOCTI MNCEBAOBUNAAKOBUX YMCeN i3 3aJ4aHUMM 33aKOHOM
po3noginy Ta 3a4aHUMM NapameTpamu;

— po3pobnATM nporpamHe 3abesneyeHHA AN OLIHKM BMMAZLKOBOCTI
Nnocnia0BHOCTI ymcen.

AAK MOXKHa — MPOEKTYBAHHA TreHepaTopiB NCEeBAOBMMNALKOBUX MNOCANILOBHOCTEMN
KopuctyBaTtmuca ymcen 3 PiBHOMIPHMM PO3NOAiINIOM;
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HabyTMMM 3HaAHHAMMU
i yYMiHHAMM
(komneTeHTHOCTI)

— MNPOEKTYBaHHA TreHepaTopiB NCeBAOBUNAAKOBUX MNOCAIAOBHOCTEMN
yucen 3 A0BiIbHUM 3aKOHOM po3noainy;

— po3p0b6/iIeHHA NPOrpamMmHOro 3abesneyeHHs A1A OLUiHKU BUNaAKOBOCTI
NnocniA0BHOCTI ymcen.

IHpopmauiiiHe Cunabyc

3abe3neuyeHHsA ENEKTPOHHUI KOHCNEKT NIeKLil
CemecTpoBui 3anik

KOHTPO/Ib
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20. Empirical Software Engineering Methods

OuvcuunniHa

Empirical Software Engineering Methods

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 8t semester

O6car aucumnniHm

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

MoBa BUKNaaaHHA

English

Bumoru Ao noyaTtky
BMBYEHHA

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

Lo 6ype BuBuaTuca

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.

Yomy ue
uikaBo/Tpeba
BUBYATHU

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".

Yomy MOKHa

To know:

HaBYMUTUCA — methods of generating pseudo random numbers with uniform
(pe3ynbraTtn distribution law at a given interval;
HaBUYaHH3A) — 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.
AIK MOXKHa Be able to:
KopuctysaTucsa — design pseudo random number generators with uniform distribution;
HabyTmmm 3HaHHAMU | — design pseudo random number generators with arbitrary distribution
i yMiHHAMM law;

(komneTeHTHOCTI)

— develop software to estimate random of number sequence.

IHpopmauiiiHe
3abe3neyeHHA

Syllabus
Electronic lecture notes
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CemecTpoBui
KOHTPO/Ib

Credit
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21. MeToam nobyaoBuM NporpaMHmMxX 3acobis gns MaTpPUUYHUX 0BUNC/IEHD

OuvcuunniHa

MeTtoau nobypoBu nporpamHux 3acobis ana maTtpuuHmnx obumncneHb

Kadegpa

MporpamHoro 3abe3neyeHHsn KOMI'I'IOTepHMX cncrtem

PiseHb BO

Mepwnit (bakanaBpcbKkuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnniHm

4 kpeauTtn EKTC (nekuii: 36 roa., npakT: 18 roa., CPC: 66 roa.)

MoBa BUKNaaaHHA

YKpaiHCbKa

Bumoru Ao noyaTtky
BMBYEHHA

BonoaiHHA 3HaHHAMM 3 HaABYaAbHMX AucuMnAiH  «MaTemaTuyHniM
aHani3», «JliHiHa anrebpa Ta aHaNiTUYHA reomeTpia», «KANropuUTMHK Ta
CTPYKTYpU  paHux»,  «lporpamyeaHHAa».  [JloCcBig  KOMaHAHOro
PO3pP06NEHHA NPOrPaMHOro 3abesneyeHHs.

LLlo 6ype BuBuaTuca

CyyacHi meTogm Ta nporpamHi 3acobu ana pobotu 3 maTpmuaMm
BE/IMKOI PO3MIPHOCTI Ta iX MicLLe B MaTEMATUMYHOMY MOZENOBAHHI.

Yomy ue
uikaBo/Tpeba
BUBYATHU

Micha BUBYEHHS AAHOT ANCUUNAIHWN Y CTYAEHTIB GOpMYHOTbCA 34aTHOCTI:

— aHanisyBaTu NPOrpamHi MetToan BUKOHaHHA MaTPUYHMUX 0BYMCNEHD;

— aHani3yBaTu Ta OL,HIOBATN NOXMOKM NPOBEAEHUX 0BYNCNEHb HAL,
MaTPULAMM BEIMKOT PO3MIPHOCTI;

— BMWKOHYBaTU BMBIip HEOOXigHMX MaTEMATUYHMX Ta NPOTrPAMHUX
dYHKLUiN anA po3B’A3aHHA NOCTaB/IeHOl 3a4a4i;

—  po3pobnATK Ta ePEeKTUBHO 3aCTOCYBATU NPOrPamMHi oAaTKM ANA
4YnceNlbHOro Po3B’A3aHHA MATPUYHMX 334aM.

Yomy MOKHa

3HaTu:

HaBYUTUCA — MeToAM po3B’A3aHHA YaCTKOBOI NpobaemMn BAAaCHUX 3HAUYEHD;
(pesynbraTn — MeToau po3B’A3aHHA NOBHOI Npo61eMun BNaCHUX 3HAYEHb;
HaBYaHHA) — MEeTOA4, BWKOHAHHA CUHIYAAPHOrO PO3KNAL4EHHA NPAMOKYTHOI
MaTpuLi;
—  MeToAu anpoKkcumauii TabanyHo-3aaaHnX GyHKLN;
— MeToAM NPOrpaMHOro po3B’A3aHHA CUCTEM HENiHIMHUX PiBHAHb.
YMmiTu:
— aHanisyBaTM Ta OLiHOBAaTM NOXMOKYy NPOrpamHO OTPMMAHOrO
pO3B’sA3Ky MaTeMaTMYHOI 3a4a4i;
— y3aranbHOBATM Ta aHanisyBaTM MNPOrpamMHi meToau po3B’A3aHHA
CUCTEM HEeNiHIMHNX PiBHAHD;
— 3aCTOCOBYBAaTU Ha NPAKTULi MeToaM pPO3B’A3aHHA MaTeMaTUYHUX
3aaay Ha EOM;
— po3pobnATM  nporpamMHe  3abe3neyeHHs  ANA  YUCENbHOTO
pO3B’A3aHHA MATPUYHMX 3a4au.
AK MOXHa YMmiTu:
KOpUCTyBaTUCA — MPOEKTYBAaTU CUCTEMM KOMM'OTEPHOI MaTeMaTUKM A/1A BUKOHAHHA
HabyTMMM 3HAHHAMMU MaTPUYHUX 0BYMCNEHD;
i yMiHHAMY — BMKOPMCTOBYBATU CY4aCHi MAaTEMATUYHI NAKETU.
(komneTeHTHOCTI)
IHpopmauiHe Cunabyc
3abe3neuyeHHn ENEeKTPOHHMI KOHCNEKT NeKLin
CemecTpoBui 3anik
KOHTPOJ/b
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22. Matrix Calculus Software Methods

OuvcuunniHa

Matrix Calculus Software Methods

Kadegpa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

4t year, 8t semester

O6car aucumnniHm

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

MoBa BUKNAAaHHA English
Bumoru Ao noyatky Knowledge of the disciplines "Higher Mathematics", "Algorithms and
BMBYEHHA Data Structures", '"Linear Algebra and Analytic Geometry",

"Programming". Experience in team software development.

Lo 6ype BuBuatuca

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

Yomy ue
uikaBo/Tpeba
BUBYATHU

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.

Yomy MOKHa

To know:

HaBYMUTUCA — methods of solving a partial problem of eigenvalues;
(pesynbraTn — methods of solving the complete problem of eigenvalues;
HaBYaHHA) — 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.
AIK MOXKHa Be able to:
KopuctysaTucsa — design of computer mathematics systems for performing matrix
HabyTUMM 3HAHHAMMU calculations;
i yMiHHAMY — use of modern mathematical packages.

(komneTeHTHOCTI)

IHpopmauiiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTpoBui Credit

KOHTpPO/Nb
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