HAIIIOHAJIbHUM TEXHIYHUI YHIBEPCUTET YKPATHA
«KUIBCBKHUM HOJITEXHIYHUM IHCTUTYT imeni ITOPS
ag CIKOPCBKOI'O»

®AKYJIBTET IPUKJIATHOI MATEMATUKH
KA®EJAPA TPOTPAMHOI'O 3ABE3INIEYEHHA KOMII'IOTEPHUX
CUCTEM

3ATBEPJIDKEHO

MeToau4YHO paoro
KIII im. Iropst Cikopcbkoro
(mpotokon Ne5 Bim «29» mrotoro 2024 p.)

®-KATAJIOT
BUBIPKOBUX HABYAJIbHUX JUCHUIIJIIH
UKJIY MPO®ECIHHOI MIATOTOBKH

AJ1s1 3100yBaviB cTyneHs: 0akajaBpa

3a OCBITHBOIO POrpamMoro «IH:keHepisi NporpaMHoOro 3ade3nevyeHHs: MyJbTHMeIIIHUX T
iHpopMaNiliHO-MOIIYKOBHX CHCTEM))

3a cneniajgbHicTIO 121 IH:KeHepist mporpamMHoro 3ade3nevyeHHs
(Bctyn 2021, 2022 poky)

YXBAJIEHO:

Buenoro pagoro OIIM
KIII im. Iropst Cikopcbkoro
(mpotokon Ne 7 Bix «29» ciuns 2024 p.)

Kwuis — 2024



3micTt

IHCTPYKLIA KOPUCTYBa4Yam KaTanory 4
®-Katanor 5
AHoTaUii BUbipKOBUX gMcunNAiH ana 3 Kypcy
1. CucrtemHe nporpamyBaHHA 7
2. System Programming 8
3. ObuncnoBasibHi MeToau onTUMi3aLji 9
4. Computational Optimization Methods 11
5. OnepauinHi cuctemmn 12
6. Operating Systems 14
7. Po3pobneHHs MobinbHUX 3aCTOCYHKIB 16
8. Mobile Application Development 17
9. Po3pobneHHs Beb63aCTOCYHKIB 18
10. Web Application Development 20
11. Teopis iHpopmauii Ta KoAyBaHHA 22
12. Information Theory and Coding 23
13. YnpaBniHHA cTapTan NPOEKTaMM NPOrpamHoro 3abesneyeHHs 24
14. Management of Software Startup Projects 26
15. TexHonorii 06po6eHHA BENNKMX AaHUX 27
16. Big Data Technologies 28
17. AbcTpaKTHa anrebpa ans iHxeHepii nporpamHoro 3abesneyeHHn 29
18. Abstract Algebra for Software Engineering 31
19. ®yHKUiiHe NporpamyBaHHA 33
20. Functional Programming 35
21. KpocnnatdopmHe nporpamyBaHHA 36
22. Cross-Platform Programming 38
23. AamiHicTpyBaHHA onepauinHux cuctem Linux 39
24. Linux Operating Systems Administration 40
25. MeHeaXMeHT NporpamHoOro NpoayKty 41
26. Software Product Management 42
27. Web-TexHonorii Ta po3pobka web-cucrem 43
28. Web Technologies and Web Systems Development 44
29. MpuknagHe nporpamHe 3abesneyeHHA mosoto Python 45
30. Python Applied Software Development 47
31. AHani3 gaHux 49
32. Data Analysis 50
AHoTaUii BbipKoBUX gncunnaiH ana 4 Kypcy
1. MNporpamHi meToan 06pobaeHHA eKcnepuMeHTaIbHUX AaHWUX 51
2. Software Methods of Experimental Data Processing 52
3. MeHeameHT npoekTis IT 53
4. IT Project Management 55
5. Po3pobneHHA nporpamHoro 3abesnedyeHHs 3a metogoorieto Agile 56
6. Agile Software Development 57
7. OCHOBW XMapHUX TEXHONOTIN 58
8. Cloud Technologies Fundamentals 59
9. 06pobKa Ta MmoaentoBaHHA AaHUX MoBoto Python 60
10. Data Processing and Modeling in Python 61
11. BisHec-aHani3 npouecis aBTOMaTM3aLii NporpamHoro 3abesneyeHHs 62
12. Business Analysis of Software Automation Processes 63
13. IHdpacTpyKTypa nporpamHoro 3abesneyeHHn 64
14. Software Infrastructure 65




15. MNporpamHi 3acobu 3axucty iHbopmauii 66
16. Software Instruments of Information Protection 68
17. TexHonoris Block Chain 70
18. Block Chain Technology 71
19. EmnipuyHi meToam NporpamHoi iHxeHepil 72
20. Empirical Software Engineering Methods 74
21. MeToam nobynosu nporpamHmx 3acobis gaa maTpUUYHUX obYncneHb 76
22. Matrix Calculus Software Methods 77




IHCTPYKLiA KOpUCTyBauam Katanory

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

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

2.1 PeecTpauis ctygeHTa B my.kpi.ua

2.2 3pilcHeHHs cTyaeHTOM BUOOpPY AMCUMNIH

2.3 MiaTBepAKeHHA CTYAEHTY MOro BM6opy HaBYanbHUX gucumnniH i3 ®-Katanory

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

3. Y pa3i HemoxXnmBocTi popMyBaHHA NOBHOI aKaZeMiYyHOi rpynn ANnA BMBYEHHA MEBHOI
BMOIPKOBOI AMCUMNAIHWN, CTyYAEHTaM HAOaETbCA MOMAMUBICTL 34IMCHUTM NOBTOPHMA BMOIp,
NPUEAHABLUMCD A0 BXe CGOPMOBaHMUX HAaBYAIbHUX Tpy.

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

5. AKkwo 3406yBay i3 NoBaXKHOI NPUUYMHKN He 3mir obpaTn gMcumniiHM BYacHo, abo BUSBMB
NOMW/IKY LWOAO CBOrO BOJMEBUABMIEHHA, BiH 3BEPTa€ETbCA A0 AEKaHaTy i3 3aABOO0 AS1A 3anucy Ha
BMBYEHHA 0OpaHMX HUM AUCUMNAIH, HaAaBLWKM AOKYMEHTIB, AKi 3aCBiAYYOTb NOBAMKHICTb NPUYMH.
3aABa Ha 3MiHy BMBiIpPKOBOI AMcUMNAiHM Y cPOPMOBAHOMY iHAMBIAYAaNbHOMY HABYaZbHOMY NAAHI
Ma€E NoJaBaTUCA He Mi3HilWe HiXK 33 MicAub A0 NO4YaTKy CemMecTpy, B AKOMY BMKAAAAETbCA LA
ancumnniHa. He gonyckaetbca 3miHa 06paHMX AMCLMNAIH NiCNA NOYATKY HAaBYaNbHOTO CEMECTpPY, B
AKOMY BOHW BMKNAAAOTbLCA.

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

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

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


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

d-Kartanor

Aucyunninu dna 3 Kypcy (8ubip Opy20KypcHuUkamu)

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

. . Kin-tb CemecTtpoBa
Ne Ha3Ba HaB4YanbHOI AUcCUMUNNIHU Cemectp . .
KpepuTis arecrauin
1. CuctemHe nporpamyBaHHsA 5 4 3anik
2. System Programming 5 4 3anik
3. ObuncntoBanbHi meToam onTUmisauii 5 4 3aiK
4, Computational Optimization Methods 5 4 3anik
5. OnepauiitHi cuctemm 5 4 3anik
6. Operating Systems 5 4 3aniK
7. Po3pobaeHHs MObiNbHMX 3aCTOCYHKIB 5 4 3anik
8. Mobile Application Development 5 4 3anik
9. Po3pobneHHs Be63aCcTOCYHKiB 5 4 3anik
10. Web Application Development 5 4 3anik
11. Teopia iHpopMmaLii Ta KogyBaHHA 5 4 3anik
12. Information Theory and Coding 5 4 3anik
13. YnpaBniHHA cTapTan NPoOEKTamm 5 4 3anik
nporpamHoro 3abesneyeHHA
14. Management of Software Startup Projects 5 4 3anik
15. TexHonorii 06pobneHHA BEANKNUX AaHUX 5 4 3anik
16. Big Data Technologies 5 4 3anik
17. Ab6cTpaKTHa anrebpa gnsa iHxeHepil 6 4 3anik
nporpamHoro 3abesneyeHHA
18. Abstract Algebra for Software Engineering 6 4 3anik
19. ®PyHKUiNHe nporpamyBaHHA 6 4 3anik
20. Functional Programming 6 4 3anik
21. KpocnnatdpopmHe nporpamyBaHHA 6 4 3aniK
22. Cross-Platform Programming 6 4 3anik
23. AZMiHICTpYBaHHA onepaLiiHUX cMCcTem 6 4 3aniK
Linux
24, Linux Operating Systems Administration 6 4 3aniK
25. MeHeaXXMeHT NporpamHoro NPoAyKTy 6 4 3anik
26. Software Product Management 6 4 3anik
27. Web-TexHonorii Ta po3pobka web-cuctem 6 4 3anik
28. Web Technologies and Web Systems 6 4 3anik
Development
29. MpuKknagHe nporpamHe 3abesneyeHHA 6 4 3aniK
mosoto Python
30. Python Applied Software Development 6 4 3anik
31. AHani3 gaHmx 6 4 3aiK
32. Data Analysis 6 4 3anik




Aucyunninu dnsa 4 Kypcy (8ubip mpemoboKypcHUkKamu)

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

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

1. MporpamHi metoam o6pobneHHA 7 4 3anik
eKCnepuMeHTaNIbHUX AaHUX

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

3. MeHeaXmeHT NpoeKTiB IT 7 4 3aniK

4. IT Project Management 7 4 3anik

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

6. Agile Software Development 7 4 3anik

7. OCHOBM XMApPHUX TEXHONOTIN 7 4 3aniK

8. Cloud Technologies Fundamentals 7 4 3anik

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

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

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

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

13. IHppacTpyKTypa nporpamHoro 8 4 3aniK
3abe3neyeHHA

14. Software Infrastructure 8 4 3anik

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

16. Software Instruments of Information 8 4 3anik
Protection

17. TexHonoris Block Chain 8 4 3anik

18. Block Chain Technology 8 4 3anik

19. EmnipnyHi meToAn NporpamHoi iHXeHepii 8 4 3aniK

20. Empirical Software Engineering Methods 8 4 3anik

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

22. Matrix Calculus Software Methods 8 4 3anik




AHoTaUii BUbipKoBUX ancumnnid gna 3 Kypcy

1. CuctemHe nporpamysaHHA

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

Kypc, cemecTp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru Ao novatky BonogiHHA 3HaHHAMM 3 aucumnaiH « CTPYKTYpU Ta anropuTtMm AaHux»,
BUBYEHHA «OcHoBKn nporpamysBaHHA». [ocBig nporpamysaHHA mosow Ci

(komninaTop gcc).

o 6yae suBuaTuca

Mporpamti (API) Ta 6iHapHi (ABI) iHTepdelicn onepauiiHUX cUcTem.
CTPYKTypa CUCTEMHWMX BMUK/AWKIB Ha NPUKAALI OnNepauiiHUX cuctem
cTaHgapTy POSIX. MeToam KepyBaHHA NpoL.ecamu, BUAiNeHHAM nam’ATi,
MEeTOAN B3AEMOAIT i3 CUrHanamu, BipTyanbHi ¢dannosi cuctemm Ta
KepyBaHHA ix o6’ekTamu, CTPyKTypu ¢isndHnX Gannosux cuctem,
OCHOBM CMUCTEMHOrO 4acy Ta B3aEMOAIl i3 TanMmepamu, MeToam
MIXMPOLLeCHOI B3aeEmMoAii, KepyBaHHA MOTOKaMM, COKETU Ta OCHOBMU
MepeXKeBoro NPorpamyBaHHA.

Yomy ue
uikaBo/Tpeba
BMUBYATH

MeTo OCBITHbOro KOMMNOHEHTa € OPMYBaHHA Y CTYAEHTIB 34aTHOCTEMN
KepyBaTM anapaTHOK nNAaTPopmolo 33 AOMNOMOro MPOrpamHoro
iHTepdency onepauifHoi cMcTemMM, aHaNi3yBaTW pecypcu anapaTHoi
nnatdopmm Ta KepyBaTH iX PO3MNOAINI0M MiXK NPOrPamMHUMM NPOLLECAMMU,
onepyeBaT NOTOKaMW Ta po3pobnATM  MepexkeBe MporpamHe
3abe3neyeHHA, MPOEKTYBATM Ta PO3POOAATM CUCTEMHE MpOrpamHe
3abe3neyeHHs BigNOBiIAHO A0 NOCTaBAEHOro 3aBAaHHA.

Yomy moxKHa

3HaHHA:

HaBYUTUCA — CMCTEMHOrO Miaxoay A0 NPOEKTyBaHHA NporpaMHoro 3abesneyeHHn
(pesynbratn aBTOHOMHMX Ta BOYA0BaHNX 06YNCAIOBANbHUX NAATHOPM;
HaBYaHHs) — CY4YaCHMX MeTOAiB MpPOEKTyBaHHA nporpamHoro 3abesneyeHHA
obuncnoBanbHUX NAATGOPM Yy CKAALI E€NEeKTPOHHMUX MNPUCTPOIB
Pi3HOro NPU3HaYeHHs;
— pecypciB anapaTHUX NnaTdopm Ta METOAIB KepyBaHHA HUMMU;
— nporpamHux iHTepdencis onepauinHmMx cuctem.
AK MmOXHa YMiHHA:
KopuUcTyBaTuca — KOPWCTYBAaTUCb NPOrpaMHUMM iHTepdencamm onepaLiiHnx CUCTeMm;
HabyTMMM 3HAHHAMM | — aHanisyBaTV PO3NOAIN pecypcis anapaTHOi NAaTGOPMM Ta NNaHyBaTH
| YMiHHAMK iX BUKOPUCTaHHS;

(KkomneTteHTHOCTI)

— po3pobnATM cepBicHe nporpamHe 3abe3neyeHHA Ta eNemMeHTU
onepauinHUX cuctem.

IHpopmauiiHe

Cunnabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik
KOHTPO/b




2. System Programming

Ouncumnnina System Programming
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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
BMBYATH

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 moxKHa

Knowledge of the:

HaBYUTUCA — system approach to software design of autonomous and embedded
(pesynbratn computing platforms;
HaBYaHHA) — 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.
AK MOXKHa Skills:
KOpUCTYyBaTUCA — use software interfaces of operating systems;
HabyTMMM 3HaHHAMM | — analyze the distribution of hardware platform resources and plan
i yYMiHHAMMN their use;

(KkomneTteHTHOCTI)

— develop service software and operating system elements.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b




3. ObumncnoBanbHi MeToAN ONTUMI3aLLT

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

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMKU 3 AUCUMNAIH «ANTOPUTMU Ta CTPYKTYPU OAHUXY,
«MporpamyBaHHa», «MaTtemaTuyHuii aHanis». [ocsig po3pobneHHn
nporpamHoro 3abesnevyeHHA Ha Byab-AKiA MOBI NporpamyBaHHS.

Lo 6yae suBuyaTuca

Knacuoikauia metoais Ta anroputmis ontumisauii. ObumcnoBanbHa
CKNagHicTb 3agay ontumisauii. Knac anropntmis petepmiHOBaHOro
JIOKaNbHOro nouwyky. Knac anropuMtmiB CTOXaCTUYHOrO JIOKaJIbHOIo
nowyky. leHeTn4YHi anroputmu. MypalwunHi meToam Ta anropuTMm.

Yomy ue
uikaBo/Tpeba
BMBYATH

CTpimKe po3wmnpeHHA cdep 3acTOCyBaHHA METOAIB MaTeMaTUYHOI
onTMMmiI3auii, Wwo BiAOYBAETbCA B OCTaHHI pPoKu, dopmye noTpeby B
pOo3B'A3yBaHHi HOBWMX KAaciB 3agay nNiaBMLLEHOI CKAagHOCTI Ta
po3mipHocTi. lMobynoBa HOBMX METOAIB BMMAra€ 3HaHHA OCHOB
obuuncnoBanbHMUX MeToAiB ONTMMI3aLii, KOMMN' IOTEPHUX TEXHONOTIN
PO3B’A3aHHA  MPAKTUYHUX O0BYMCNIOBANbHUX 3aAad,  KiNbKiCHOro
O6FPYHTYBAHHA TEXHIYHMX | YNPaBAIHCbKMX PpilleHb Ha OCHOBI
BUKOPUCTAHHA  MeToAiB  ONTMMI3auii, oaepKaHHA  HeobXxigHOi
NiArOTOBKM ANA 3aCTOCYBAaHHA HabyTMX 3HaHb MPW BUBYEHHI iHWMX
ANCUMNNIH.

Yomy moxKHa

3HaTu:

HaBYMTUCA — MmeToam baratoKkputepianbHOi oNTUMI3aL,i;
(pesynbratn — €eBOJIINTMBHI MeToaM ONTMMI3aLLil;
HaBYaHHA) — CTOXACTUYHI afrOPUTMKU 3HAXOAMKEHHA eKCTPeManbHOro 3HayeHHA
dYHKU.
Ymitu:
— 3aCTOCOBYBAaTM Ha  NpaKTuui meTogum  HaratokputepianbHOI
onTuMmizau,ii ana nobynoBu NPOrpamHUX CUCTEM;
— 3aCTOCOBYBATM HA NPAKTUL MypPaLLMHI aNrOpPUTMKM gNAa po3pobieHHA
nporpamHoro 3abesnevyeHHA po3B’A3aHHA MAaTEMATUYHMX 3343Y;
— po3pobnATM NnporpamHe 3abesneveHHA gNA peanisaLii CTOXaCTUYHNX
aNropuTMiB 06UYNCNEHHA EKCTPEMAIbHOTO 3HAYEHHA PyHKL,I.
AK MmOXHa Po3pobneHHs Ta edpeKTMBHE 3aCTOCYBAHHA MPOrPamMHUX A0AATKIB ANA
KOpUCTYyBaTUCA obuYMCNeHHA eKCTpeMasibHMX 3HavyeHb QYHKUiM oaHiei 3miHHOT Ta
HabyTMMM 3HAHHAMM | PYHKLT KiNTbKOX 3MIHHMX.
i yYMiHHAMM

(KkomneTteHTHOCTI)

IHpopmauiiHe
3abe3neuyeHHn

Cunnabyc
ENeKTPOHHMI KOHCNEKT NeKu,in




CemecTtpoBuii
KOHTPO/b

3anik
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4. Computational Optimization Methods

Oucumnnina Computational Optimization Methods
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 5™ semester
y

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po noYyaTKy
BUBYEHHA

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

o 6yae suBuyaTuca

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
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — methods of multicriteria optimization;
(pesynbratn — 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
KopucTyBaTuca compute extreme values of single-variable functions and several-
HabyTumm 3HaHHAMM | variables functions.
i yYMiHHAMM

(KkomneTteHTHOCTI)

IHpopmauiiHe

Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTtpoBuit Credit
KOHTPO/b
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5. OnepauiiHi cuctemu

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

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MosBa
BUKNAJAHHA

YKpaiHCbKa

Bumoru po
MOYaTKy BUBYEHHA

BonogiHHA 3HaHHAMM i3 aucumniid "ANroputmu Ta CTPYKTYpU JaHux",
"OcHosu nporpamysaHHA". [locig poboTtu i3 OC Linux Ta Windows Ha piBHi
KopucTtyBaya (GUI).

LWo byae KepyBaHHA BipTyanbHMMK MawmnHamun. CTpyKTypa Ta apXxiTeKTypa
BMBYaTUCA onepauinHux cuctem (OC), NpuU3HaAYEHHs, anropuTMM Ta peanisauis
nigcuctem KepyBaHHA $alifIoBOKO CUCTEMOMD, MpoLecamu, nNam'atTio Ta
meperketo, KoHdirypysaHHA OC Ta npouec 3aBaHTaXKeHHA. BigganeHuin
aoctyn SSH.
CuctemHi ytunitn OC Windows Ta Linux, Virtual Box, SSH.
Yomy ue MeToto AMCUMNAIHM € BUBYEHHA 0COBIMBOCTEN OCHOBHMUX KOMNOHEHTIB OC
uikaso/Tpeba ANA PO3YMiHHA BHYTPIWHbLOI 6yn0BKU Ta edpeKTUBHOro BUMKopuctaHHA OC.
BMBYATU HabyTi 3HaHHA [03BONATb KOPUCTYBATMUCA MOXKIMBOCTAMW OMepaLimHUX

cuctem Windows Ta Linux y MNOBCAKAEHHIM i npodeciiiHii aianbHOCTI,
yCcyBaTM HannowwupeHiwi npobnemun y poboTi NOKanbHWUX Ta BigaaneHux
onepauinHUX cucTem.

Yomy mo3KHa 3HaHHA:
HaBYUTUCA — NPWU3HAYEHHA, 0COBNMBOCTI Ta KEPYBAHHA BipTya/IbHUMM MALUMHAMMU;
(pesynbratn — TMPWU3HAYEHHA, apXxiTekTypa, Knacudikauia, anapatHa NigTPUMKa,
HaBYaHHA) iHTepdeicn OC;
— apxiTeKTypa, noriyHa Ta ¢isnyHa peanisauii parinosux cuctem;
— MBR Ta GPT cTpykTypa po3ainis AUCKY, npouec GopmaTyBaHHA Ta
MOHTYBaHHA po34iny, NPUHLUMNN pe3epBHOro KonitoBaHHA Ta apxiBaLii;
— BAAcTMBOCTI GpaliIoBUX CUCTEM;
— npouec 3aBaHTaxeHHa OC, BIOS, UEFI, npobaemu Ta ix BUpilLEHHS;
— ocobnuBocTi peanizauii Ta KepyBaHHA npouecamu, cepsicamu,
aNropuUTMK NNAHYBAHHA;
— KepyBaHHA NaM’ATTIO, BipTyasbHa MaM'ATb, MiAKa4yKa, BiANOBIAHI
anropuTMu;
— mogenb OSI, MAC-address, ARP-table, MTU, IPv4, IPv6, CIDR, TCP, UDP,
NAT, DNS, DHCP, http, https, ssh, ftp, Samba, coketn, nopti, Koau
Bianosiaj http;
— MPU3HAYeHHA, BUAN XMAPHUX CEPBICIB.
AK MmoXHa YMiHHA:
KopucTyBaTUCA — KepyBaTu BipTyaNbHUMMU MALLMHAMMU;
HabyTumu — iHCTaNoBaTK, HANALWTOBYBATM Ta CYNPOBOAKYBATM ONepaLifiHi cuctemu;
3HAHHAMM i — KepyBaTW, OLiIHIOBATM, aHanisyBatM Ta BuUpiwysBatM npobnemu i3
YMiHHAMHM OCHOBHMMM cKnagosumum OC (dannoBolo cucTeMolo, nNpoLecamu,

(KkomneTteHTHOCTI)

nam'aTTio, Mepexelo);
— HaNaWTOBYBATU Ta KepyBaTu nNpouecom 3aBaHTaxkeHHA OC;
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— edeKTnBHO 3ailicHoBaTK BNbip hannoBux cuctem;
— NpautoBaT B KOMAHOHOMY PAAKY;
— o0b6cnyrosyBaTu NOKanbHi Ta BigaaneHi OC.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMM KOHCNEKT NeKL,iN
CemecTtpoBuii 3anik

KOHTPO/b
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6. Operating Systems

Ouvcumnnina Operating Systems
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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
BMUBYATH

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 moxKHa

To know:

HaBYUTUCA — purpose, architecture, classification, hardware support, interfaces of
(pe3ynbratn operating systems;
HaBYaHHA) — 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.
AK MOXKHa Be able to:
KOpUCTYyBaTUCA — manage virtual machines;
HabyTumu 3HaHHAMM | — install, configure and maintain operating systems;
i YMiHHAMMU

(KkomneTteHTHOCTI)
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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.

IHpopmauiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTtpoBuit Credit
KOHTPOJb
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7. Po3pobneHHA MOBinbHUX 3aCTOCYHKIB

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

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa

Bumoru Ao noyatky BonogiHHA  3HaHHAMM 3 HaByanbHUx  aucumnniH  «OcHOBM

BUBYEHHA nporpamyBaHHA», «[1porpamysaHHA», «ba3su gaHux».

Lo 6yae BuByaTuca MobinbHi nporpamHi 3actocyHku. MobinbHi onepauitHi  cuctemum
(Android, i0S). Mosu nporpamyBaHHA MOBINbHUX MNPOrPAMHUX

3aCToCyHKiB (Java, Swift). MutreBUM LMKA MOBINBHUX NpPOrpamHUX
3acTocyHKiB. Cneumodikayia Bumor A0 MODINbHUX NPOrpaMHMX
3aCTOCYHKiB. CTaTMYHaA Ta AMHaAMiYHA JNOriYHi CTPYKTYpU MODBINbHUX
NPOrpamHMX 3acTOCYHKiB. Pi3nyHa CTPYKTypa MOBiINbHMUX NPOrpamHUX
3aCTOCYHKiB. [porpamHe peanidyBaHHA MOOINbHMX 3aCTOCYHKIB 3a iX
CTPYKTYypamu.

MobinbHi onepauiitHi cuctemun Android, iOS; moBK nporpamysaHHA Java,
Swift.

Yomy ue MeTo ANCUMNNIHM € HABYTTA TEOPETUYHUX 3HAHDb | NPAKTUYHUX HABUKIB

uikaso/Tpeba po3pobaeHHA MODINbHMX NPOrpamMHMX 3aCTOCYHKiIB. BMKOpPUCTAHHA

BMBYATH HabyTMX NPAKTUYHMX HABUKIB A03BONUTL NPOEKTYBaTWU, po3pobaaTn Ta
eKcnayatyBatM MoOiNbHI  NporpamHi  3aCTOCYHKM Ha  NpuKnagi
onepauinHux cuctem Android, iOS.

Yomy moxKHa 3HaTu:

HaBYUTUCA — 0cobamBocTi po3pobaeHHA MODBINbHMX NPOrPAMHNX 3aCTOCYHKIB;
(pesynbratn — KMTTEBUM LMKA MOBINbHOrO NPOrpaMHoro 3abesneyeHHs;
HaBYaHHs) — OCHOBW NporpamyBaHHA MoBaM# Java, Swift;

— OCHOBW NPOEKTYBAHHA MODINIbHMX NPOrPaMHMX 3aCTOCYHKIB;

— OCHOBW po3p0HAEHHA MODBINbHMX NPOrPAaMHMNX 3aCTOCYHKIB;

— OCHOBW TecTyBaHHA MOBINIbHWUX NPOrPamMHMX 3aCTOCYHKIB;

— 0c06AMBOCTI eKcnyaTyBaHHA MOBIIbHMX NPOrPaMHUX 3aCTOCYHKIB.
AK MmoXHa YmiTtu:
KopucrtysaTuca — cneundikyBaT BUMOrM A0 MOBINbHUX NPOrPaMHUX 3aCTOCYHKIB;
HabyTMMM 3HAHHAMM | — CTBOPIOBATM CTaTUYHY JIOFIYHY CTPYKTYpPY MOBINbHUX MPOrpamHMX
i YMiHHAMU 3aCTOCYHKIB;

(KkomneTteHTHOCTI)

— CTBOPIOBATU AMHAMIYHY NIOTIYHY CTPYKTYpPY MODIiNIbHMX NPOrpamHumx
3aCTOCYHKIB;

— CTBOPIOBATU Pi3NUHY CTPYKTYPY MOBINbHUX NPOrpPaMHUX 3aCTOCYHKIB;

— NpOrpamHo peanizoByBaT MODiINbHI NMPOrpamHi 3aCTOCYHKM 3a ix
CTPYKTYypamm.

IHpopmauiiHe

Cunnabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik
KOHTPO/b
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8. Mobile Application Development

Ouvcumnnina Mobile Application Development
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

"Fundamentals of Programming",

Wo 6yae suBuyaTuca

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
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — features of mobile software application development;
(pesynbratn — life cycle of mobile software;
HaBYaHHs) — 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.
AAK MOXKHa Be able to:
KopuUcTyBaTuca — specify requirements to mobile software applications;
HabyTumu 3HaHHAMM | — develop logical static structure of mobile software applications;
| YMiHHAMK — develop dynamic static structure of mobile software applications;

(KkomneTteHTHOCTI)

— develop physical structure of mobile software applications;

— implement mobile software applications according to their
structures.
IHpopmauiiHe Syllabus
3abe3neuyeHHsn Electronic lecture notes
CemecTtpoBuii Credit
KOHTPO/b
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9. Po3pobneHHA BeH3aCTOCYHKiB

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

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gUCUUNAIH «ANTOPUTMM Ta CTPYKTYPU AAHUX»,
«OcHoBM nNporpamyBaHHA». [Jocsig poboTu 3 git.

o 6yae suBuyaTuca

ApxiTekTypa  BebpgopaTkis, npotokon HTTP, ocHoBM  MmoOBM
nporpamyBaHHa JavaScript, nnatdpopma NodelS, mosn HTML i CSS,
B3aemogia 3 6azamm AaHMX, BUKOPUCTAHHA Ta cTBOpeHHA HTTP API,
BMBYEHHA CY4aCHWUX TEXHOOriN po3pobneHHA Be6A0AATKIB.

YTunitn node, npm, mongod, Postman.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTolo AUCUMNANIHM € OBOJIOAIHHA BCiM CTEKOM TEXHOJorin Aans
po3pobaeHHA NOBHOLHHOrO cy4yacHoro BebaopnaTtky: Big B3aemogii 3
6a30t0 faHMX Ta XOCTMHIY Bebcepsepa y Bebi A0 ANHAMIYHOI B3aemoaii
3 KopucTyBayem y Beb-6paysepi.

HabyTi 3HaHHA MOXHA BWMKOPUCTOBYBATU ANA CTBOPEHHA OyAb-AKOro
BebcanTy 3 6a30l0  AaHWUX, PEECTPALiEld Ta  ayTeHTUdiKauieto
KopucTyBayiB abo Beb-cepsicy 3 HTTP API.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

3HaTu:

— OCHOBHI NnpuHuunu po6otn WWW Ta mepexi IHTepHeT;

— OcHOBHi enemeHTn HTML T1a CSS ctuni;

— nybnikayis ctaTuyHoro Beb-cality y Bebi;

— KNIEHT-CepBepHa apXiTeKTypa;

— mogenb TCP/IP Ta mepexeBi cokeTu;

— npoTokon HTTP, npuHumMn poboTu, CTPYKTypa 3anuTis Ta Bianosigen;

— CTBOpeHHA Bebcepsepa 3 wabnoHisauieto HTML;

— ¢opmart gaHux JSON;

— 06pobka gaHmx HTML-dopm Ha cepsepi;

— B3aemogifa 3 NoSQL 6a3oto gaHnx MongoDB;

— XOCTUHr BebcepBepa Ta 6a3m gaHMX HA BiagaNeHUX cepBepax;

— ipeHTMdiKauia, peecTpauyis, ayTeHTMdiKauia Ta  aBTOpM3aLiA
KopucTyBayiB Be6aoaaTKy;

— HTTP Cookies Ta WebStorage;

— HTTP API, RPC, SOAP, REST;

— HTML DOM Tta 6paysepHuit JavaScript;

— TexHonoria AJAX, FetchAPI;

— BWKOpUCTaHHA Bpay3epHux JavaScript 6ibnioTek;

— wabnoHisauia HTML y 6pay3sepi;

— BWKopucTaHHA Social Auth 3a gonomoroto OAuth;

— ocHosu MVC BebdperimBopkis. VuelsS;

— be3neka Bebagonatkis.

AK MOXKHa
KOpuUCTyBaTuUCA
HabyTMMM 3HAHHAMMU

Ymitu:
— CTBOPHOBATU i CTUAI3yBaTWN CTOPiIHKM BebCaTiB;
— nyb6nikyBaTn cTaTM4YHi BebcaiTn y Bebi;
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i YMiHHAMM
(KkomneTteHTHOCTI)

CTBOPIOBATU KJIEHT-CEPBEPHY PO3MNOAINEHY CUCTEMY, KOMMOHEHTU
AKOI B3aEMOAi0Tb No NpoTtokony HTTP;

36epiratn Ta KepyBatM AaHumu 3a gonomoroto NoSQL 6a3u gaHux
MongoDB;

xocTuTn Bebcepsep Ta 6a3y AaHWUX Ha BiAAANEHUX CepBEpaXx;
CTBOPIOBATM A0AATKU 3 PEECTPALLIEID KOPUCTYBAYiB Ta aBTOPMU3aALLiEIO
[0CTYny A0 pecypcis BebcanTy un sebcepsepa;

BMKopucToByBaTtu Social Auth, AKy HagalTb GiNbLWICTb NONYAAPHUX
Bebcepsicis;

BUKOPUCTOBYBATU CTOPOHHI HTTP API;

CTBOPIOBATM Ta AOKYMeHTyBaTh BnacHi HTTP API;

AVNHAMIYHO 3MiHIOBATU BMICT BEOCTOPIHOK;

CTBOPIOBATM AMHamiyHi Bebcalitu 3a pgonomoroto AJAX ta MVC
Beb6dpelimBOpKiB;

CTBOPIOBATU 3axmLLeHi BebaoaaTKu.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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10. Web Application Development

Ouvcumnnina Web Application Development
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

Lo 6yae suBuyaTuca

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
BMUBYATH

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 moxKHa
HaBYUTUCA
(pesynbratn
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 moXKHa
KopucTyBaTucA

Be able to:
— create and style website pages;
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HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

— 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.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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11. Teopis iHpopMmaLii Ta KogyBaHHA

Ouncumnnina Teopia iHpopmaliii Ta KogyBaHHA
Kadeppa MporpamHoro 3abe3ne4yeHHA KOMN' IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3 HaB4YaNbHUX AucumnaiH "JliHilHa anrebpa Ta
aHanitMyHa reometpia”, "Komn'toTepHa AWCKpeTHa maTtemaTuka",
"MaTemaTuyHuin aHanis".

Lo 6yae suBuyaTuca

OcHoBHi meToam Teopii iHbopmau,ii Ta Teopii KoayBaHHA.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTo gUCUUNNIHN € HABYTTA CTyAEeHTaMUN TEOPETUYHMX 3HAHD:

— OCHOB Teopii iHbopmau,ii,
BMMIipIOBaHHA iHpopMalLii;

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

Ta NPaKTUYHMX HABUKIB:

— 3paTHocTi BMbopy iHpopmauiiHoi TexHoorii BignoBiAgHO A0 BMMOT
80 iHbopmauinHoi cuctemu;

Ti OCHOBHMX NOCTYNaTiB Ta KiNbKiCHOro

—  BUMIpY KiNbKiCHUX napameTpis iHpopMmaLii, 06pobui,
nepeTBOPEHHIO, KBAaHTYBAHHIO Ta AMCKPETU3aL,ii CUrHaNIB ;
— KOAyBaHHA Komn'toTepHoi iHpopmalii.
Yomy moxKHa 3HaTu:
HaBYUTUCA — OCHOBHi NONOXEHHA, TEPMiHM Ta BU3HAYEHHA Teopii iHpopmauii Ta
(pesynbratn KOAYBaHHS;
HaBYaHHs) —  NPUHLMNN KOAYBAHHA Ta AEeKOAYBaHHA ANCKPETHOI iHbopmaui;
—  MeToAMKM WndpyBaHHA Ta CTUCHEHHA AMCKpeTHOI iHdopmaluii;
— OCHOBHWX MPUHLMMNN NepeTBOpeHHA iHpopmaLlii;
— @i3nyHi  ocHoBM NPUHUMMIB  NepeTBOPEeHHA iHpopmaLii,
nepeTtsopeHHA Dyp’e;
— OCHOBM KBAHTOBOI iHpOpMaLUii.
AK MmoXHa YmiTtu:
KopuUcTyBaTuca — OUiHIOBATU  KiNbKiCHI XapaKTepuCTUKKM iHpopmauii npu obpobui,
HabyTMmMM 3HAHHAMMU KOAyBaHHI, 36epeKeHHi Ta nepeaaBaHHi iHpopmaLii;
i YMiHHAMM — BMKOPUCTOBYBATU OCHOBHI CNOCO6M KOAYBAHHA CUTHANIB 3 METOM

(KkomneTteHTHOCTI)

peanisauii edekTMBHOI (6e3HaaNMWIKOBOI) Ta  3aBaAOCTiMKOI
nepefadvi aHUX Mo Mmepexkax Ta ix 06pobui B KOMN'HOTEPHUX
cucTtemax;

— BMOMPATU KOAM, AKI HAMKPALLMM YMHOM MigXOAATb ANA KOHKPETHUX
YMOB iX 3aCTOCYBaHHA.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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12. Information Theory and Coding

Ouncumnnina

Information Theory and Coding

Kadeapa

Computer Systems Software Department

PiseHb BO

First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

Lo 6yae suBuyaTuca

Basic methods of information theory and coding theory.

Yomy ue
uikaBo/Tpeba
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — basic provisions, terms and definitions of information theory and
(pesynbratn coding;
HaBYaHHs) — 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:
KopucTyBaTuca — evaluate the quantitative characteristics of information in the

HabyTUMM 3HAHHAMMU
i yMiHHAMM
(KkomneTteHTHOCTI)

processing, encoding, storage and transmission of information;

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

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

use.
IHpopmauiiHe Syllabus
3abe3neueHHs Electronic lecture notes
CemecTtpoBuii Credit

KOHTPOJb
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13. YnpaBniHHA cTapTan NpPOEKTaMKU NporpamHoro 3abesneveHHn

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

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa

Bumoru Ao noyatky BonogiHHA 3aranbHUMM 3HaAHHAMM i3  AuMcumniiH  Komn'toTepHoi

BMBYEHHA iHXeHepii.

o 6yae suBuyaTuca MeToto BUKNaAaHHS AMCUUNNIHM € 3aCBOEHHSA CTYAEHTaMM KOHUENLUin
Ta NPUHUMNIB CTBOPEHHA iHHOBAUiMHWX cTapTanis, ¢gopmyBaHHA
NPaKTUYHUX HABMYOK YMpPaBAiHHA iHGOPMALIMHMM NPOAYKTOM,

HaBMYOK poboTM 3 crnoXKmBavyamm Ta GOPMYBaHHA MAAHY PO3BUTKY
iHpopMaLLIMHOro NPOAYKTY.

Yomy ue
uikaBo/Tpeba
BMBYATH

CTapTan NpPOEKTM € HOBOK OpPraHi3auiHO-ynpaBAiHCbKOWO GOopMOoto
CTBOPEHHA Ta pPO3BUTKY MPOrpamHMx MpOeEKTiB. BuByatoui uto
ANCUMNNIHY MOXHa HabyTn npodecitHnin gocsia;:

— NAaHyBaHHA iIHGOPMALMHOro NPOAYKTY;

— CTBOPEHHA Ta NPOCYBAHHA BAACHOTO iHGOPMALIMHOTO NPOAYKTY;

— npoBeAeHHA ONUTYBAHHA CNOXWBAYIB Ta aHaNi3 pe3ynbTaTis;

— po3pobKa MiHIMaNbHO LiHHOTO NPOAYKTY (MpoToTUNy);

— NpoBeAeHHA npeseHTauii BNacHOro ctaptany iHBecTopy.

Yomy moxKHa

3HaHHA:

HaBYMUTUCA — npuHUUNY Nnobyaosm Ta mogentoBaHHA BisHec-moaeni ctaprtany;
(pesynbratn — MEeTOAMKM PO3POOKKN Ta NPOCYBaHHA iHPpopMaLiMHOro NPOAYKTY;
HaBYaHHs) — MeTOAMKM PoBOTH 3 CNOXKMBYMMM BIACTUBOCTAMM iHPOPMaLLIAHOTO
NPOAYKTY;
— MeTOAMKW NpOoBefeHHA OnMUTYBaHHA CMNOXMBAYiB Ta aHani3
pe3ynbTaris;
— npuHUMNu nobyaosm poboTH 3 3auiKaBNEHUMU CTOPOHAMMU;
YMIiHHA:
— QaHanisyBatm npobnemu 3auikaBAeHWX CTOPIH Ta BUMOTU A0
nporpamHoro 3abesneyeHHs;
— po3pobKu bisHec-moaeni;
— MPOBOAMTM  MAPKETUHIOBI  AOCAIAXKEHHA iHpopmaLiiHoro
NPOAYKTY;
— pPO3pO6UTM BNACHUI MIHIMANbHO LiHHWI iIHGOPMALIMHUI NPOAYKT
(npotoTun);
— nigroTysaTy Ta NPOBECTU Npe3eHTaLio A4 3auiKaBNeHUX CTOPIH.
AK MOXKHa 3acBOEHHA HaBYasnbHOI AUCUMNAIHWM  A03BOIUTL Habytn daxosi
KopUCTyBaTUCA KOMMeTeHLii:
HabyTMMu 3HaHHAMM | — nowyK Ta GopMyBaHHA iael cTapTany;
| YMiHHAMM — pospobka bisHec-Mmogeni cTapTany;

(KkomneTteHTHOCTI)

— NPOBEeAEHHA OMUTYBAHb CMOXKMBAYIB Ta GOPMYBAHHA CMOXKMBUUX
BNACTUBOCTEN iHPOPMALLIMHOrO NPOAYKTY;

— po3pobKa MiHIMaNIbHO LiHHOTO NPOAYKTY ;

— NpPOBeAEHHSA TEeCTYBAHHA MOro CNOXMBaYamu;
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— nobyaosa NiaHy po3BUTKY iHGOPMALMHOro NPOAYKTY;
— NiAroToBKa Npe3eHTaLil NPOEKTY ANA iHBECTopa.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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14. Management of Software Startup Projects

Oucumnnina Management of Software Startup Projects
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 5™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

General knowledge of the computer engineering disciplines

o 6yae suBuyaTuca

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
BMBYATH

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 moxKHa
HaBYUTUCA
(pesynbratn
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.

AK MmoXHa
KopucTyBaTUCA
HabyTUMM 3HAHHAMMU
i yMiHHAMM
(KkomneTteHTHOCTI)

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.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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15. TexHonorii 06pobaeHHA BENMKNX AAaHNX

Ouvcumnnina TexHonorii 06po6neHHA BENNKUX AaHHUX
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'LOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 5 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao noYyaTKy
BUBYEHHA

BonogiHHA 3HAHHAMM i3 ANCUMNNIH KANTOPUTMU Ta CTPYKTYPU AaHUX»,
«OcHoBM NporpamyBaHHA», «basun gaHux».

o 6yae suBuyaTuca

3aranbHi NpuHUMNM Ta nigxoanm A0 06POBAEHHS BEANKUX AaHHWUX,
Hadoop ekocuctema, po3nogineHi ¢parnnosi cuctemun, Apache Spark B
0bpobui BMAMKUX AaHUX Ta NiAroTtoBUi AAHHMX AN MALWWMHHOTO
HaBYaHHA.
Hadoop eco components, Apache Spark, Ambari (ana BcTaHOBENHHA
Knacrepa).

Yomy ue MeToto AMCUMNNIHM € BUBYEHHS METO/iB Ta 3acobiB 0OPOKM BENNKNX
uikaso/Tpeba nocnifoBHOCTEN AaHHUX. MNAHYETLCA BUBYEHHA TAKUX IHCTPYMEHTIB AK
BMBYATH Apache Kafka, Apache Spark, Hadoop + MaprReduce Ta iH.

Yomy mo3KHa CTyaeHTM OBONOAITb TEOPETUYHUMM Ta MNPAKTUYHMMM HaABUYKAMMU
HaBYMTUCA BMKOPUCTAHHA Pi3HUX KOMNOHeHTIB ekocuctemun Hadoop: Hadoop, Yarn,
(pesynbratn MapReduce, Pig, Hive, Impala, HBase, ZooKeeper, Oozie, Sqoop and
HaBYaHHA) Flume Ta iH.

AK MmOXHa HabyTi HaBUMYKKM Ta YMIHHA MOXHA BWUKOPWUCTOBYBATU AN NOAANbLIOI
KopucTyBaTuca ceptudikaLii UM npaueBnaWTyBaHHA Yy POAi iHXeHepa 3 06pobKku
HAabyTMMM 3HAHHAMM i | BEIMKUX JAHUX.

YMIHHAMM

(KkomneTteHTHOCTI)

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in

CemecTtpoBuii 3anik

KOHTPO/b
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16. Big Data Technologies

Oucumnnina Big Data Technologies
Kadeapa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3 year, 5™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru ao noYyaTKy
BUBYEHHA

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

o 6yae suBuyaTuca

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
uikaso/Tpeba processing large sequences of data. It is planned to study such tools as
BMBYATH Apache Kafka, Apache Spark, Hadoop + MaprReduce and others.

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

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

HabyTMMM 3HAHHAMMU

i YMiHHAMM

(KomneTteHTHOCTI)

IHpopmauiiHe Syllabus

3abe3neuyeHHn Electronic lecture notes

CemecTtpoBuit Credit

KOHTPO/b
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17. A6cTpakTHa anrebpa ana iHKeHepii nporpamHoro 3abesneyeHHs

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

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HAaHHAMM i3 AUCUUNAIH «KANTOPUTMU Ta CTPYKTYPU AaHUX»,
«MporpamyBaHHa», «MaTtemaTuyHUin aHanis». [oceig po3pobneHHA
nporpamHoro 3abesneyeHHA Ha Byab-AKiA MOBI NporpamyBaHHS.

o 6yae suBuyaTuca

Knacuoikauia metoais Ta anroputmis ontumisauii. ObumcnoBanbHa
CKNagHicTb 3agay onTumisauii. Knac anroputmis getepmiHOBAHOrO
JIOKanbHOro nouwyky. Knac anroputmiB CTOXaCTUYHOIO JIOKaAbHOIO
nowyky. leHeTn4YHi anroputmu. MypalwunHi meToam Ta anropuTMm.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeToto gaHoi AncumniiHn € GopmMmyBaHHA KOMMETEHTHOro cneuianicta

B o0b6nacti abcTpakTHOi anrebpu AanA  iHXKeHepii nporpamHoro
3abe3neyeHHA, 34aTHOrO 3aCTOCOBYBATM | pPO3BMBATU  OCHOBHI
MONOXEHHS | MeToAn AUCUMNAIHKM Yy BUPOBOHWYMIA  AiSNbHOCTI,

CaMOCTIMHO aHanizyBatn byaosy anrebpaiyHux o06’eKkTiB, Hyaysatu
MaTeMaTU4Hi mogeni, 3aCTOCOoBYBaTM anapaT AUCLUMNNIHN 4,0 BUBYEHHA
abcTpakTHUX anrebpaiyHux CTPyKTyp. BaxknuBumu 3aBAAHHAMMK €
bopmyBaHHA B CTyAeHTIB anrebpaiyHoi i TeopeTMKo-4McnoBoi
KY/IbTYpPU, CIPUAHHA PO3BUTKY JIOMYHOIO Ta aHaNITUYHOIO MMUC/IEHHA
CTyAeHTiB, 3abe3neyeHHA iHGOpPMALiED CTYAEHTIB WOAO HANPAMKIB
PO3BUTKY Cy4aCHOI MaTeMaTUMKK, 30Kpema MmMaTeMaTuKW, AKa
BMKOPUCTOBYETLCA B KpUNTOrpadivHMX meToaax 3axmcty iHpopmadii.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaB4YaHHA)

3HaTu:

— OCHOBHI TBEpAKEHHA | Teopemu anrebpu Ta Teopii uncen;

— OCHOBHiI MNOHATTA, 30Kpema TaKi AK MHOXWHA, BigHOLWEHHSA,
Bif0OpaKeHHnA, KOMMNAEKCHE YUCNO, NaHLUOroBMin Apib, anrebpaiyHa
CTPYKTYpa, HaniBrpyna, MoHoiA, KBa3irpyna, rpyna, abenesa rpyna,
CMMETPMYHA Ta 3HAKO3MiHHa Trpynu, NOPALOK enemeHTa rpynu,
UMKNIYHA rpyna, nepioauyHa rpyna, nigrpyna, MHOXXWHa TBIPHWUX
rpynu, nisi i npasi Knacu po3buTTA rpynu 3a Niarpynoto, iHAeKc
niarpynu, HopmasabHa nigrpyna, GakToprpyna, Kifbue, KOMyTaTUBHE
Kinbue, Kinbue 3 oAMHULEN, AINbHUK HYNA, AiINbHUK OoAMHWULI,
HaMbiNbWMMA CNINbHUMA  AINbHUK | HalMeHLWe CchinbHe KpaTHe
€/1IeMEeHTIB KiNbufA, KBAAPaTUYHWMA NIUWOK Ta HEAULWOK, CMMBOA
NexaHppa, anrebpaiyHe Ta TpaHCUEHAEHTHE 4KCIO, MNone,
XapaKTePUCTUKA NONA, PO3LWMPEHHA NOAA, NONIHOM, CUMETPUYHNI
NoNiHOM, NOJie PO3K/aJeHHA NoaiHOMA.

YmiTtu:

— 3aCTOBYBATM CTAHAAPTHI MeToAM i anropuTmu anrebpu Ta Teopii
yuncen Npu po3s’A3aHHI 3a4a4 33 LONOMOTOK NPorpamHmx 3acobis;

— HaBOAMTU NPUKNAAWU, AKI AEMOHCTPYIOTb CYTHICTb TEOPEeTUYHUX
NOHATb, $aKTiB abo cNPOCTOBYIOTb XMOHI TBEPAKEHHS;
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— nepeBipATH, UM € 3adaHa anrebpaiyHa CTPyKTypa Hanisrpynoto,
MOHOIA0M, KBA3irpynoto 4Yu rpynoto;

— 3HaAxX04MTM NOPALOK eNeMeHTa rpynu;

— BCTaHOBAOBATU i30mopdi3m rpyn;

— [iANTM 3 OCTavyeld eNemMeHTM €eBKANI4OBOro Kinbua, 3HaxoauTtu
OINbHUKM eflemMeHTa Kinbua, obumcnoBaTi HanbinbWMn cninbHWU
AINbHUK  eNeMeHTiB  Kinbua Ta  po3pobnatv  nporpamHe
3abe3neyeHHs A1a BUKOHaHHSA LMX onepauii;

— KOpuCTyBaTUCA Teopemoto Ennepa AnAa 3HAXo4KeHHA ocTay Big,
OiNeHHsn;

— KopucTyBaTUCA KpuTepiem Ehinepa Ta cumsonom JlexaHgpa npu
po3po6AEHHI NPOrpaMHMX CUCTEM KOMM IOTEPHOT MaTeMaTUKK;

— PpO3B’A3yBaTU CUCTEMM NiHIMHUX KOHIPYEHLN 3 HEBIAOMMMMU;

— byayBaTM NpoOCTi  PO3WMPEHHA MOAMIB, 3HAXOAWUTM  CTeniHb
PO3WMPEHHA, BWKOHYBATU aApPUPMETMYHI  Aii Yy  CKiIHYEeHHMX
PO3LWMpPEHHAX NoAiB, byayBaTn Nnone po3Knagy MHOroYeHa.

AK MmOXHa
KopucTyBaTUcA
HabyTUMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

Po3pobneHHs Ta epeKTMBHE 3aCTOCYyBaHHA NPOrpPaMHUX A0AATKIB ANA
BMKOHAHHA MaTeMaTUYHWX oOnepalii, AKi BUKOPUCTOBYHOTbCA B
CUCTEMAX 3aXUCTY iHPpOopMaLii.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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18. Abstract Algebra for Software Engineering

Ouncumnnina Abstract Algebra for Software Engineering
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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
BMUBYATH

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 moxKHa
HaBYUTUCA
(pesynbratn
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,
quasigroup, group, abelian group, symmetric and alternating groups,
order of group element, cyclic group, periodic group, subgroup,
generating set of group, left and right classes of group division by
subgroup, subgroup index, normal subgroup, quotient group, ring,
commutative ring, ring with unit, zero divisor, unit divisor, greatest
common divisor and least common multiple of ring elements,
qguadratic 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.

AK MOXKHa Development and effective application of software applications to
KopuUcTyBaTuca perform mathematical operations used in information security systems.
HabyTMMM 3HAHHAMMU

i YMiHHAMM

(KkomneTteHTHOCTI)

IHpopmauiiHe Syllabus

3abe3neuyeHHn Electronic lecture notes

CemecTtpoBuit Credit

KOHTPO/b
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19. ®yHKUiNHE nporpaMyBaHHA

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

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3 aucumnaiH « CTPYKTYpU Ta anropuTMm AaHuUX»,
«OcHoBM nporpamyBaHHA», «[1porpamyBaHHA. YacTnHa 1».

o 6yae suBuyaTuca

TeopeTnyHa 6a3a napagurmu ¢GyHKUiMHOro nporpamysaHHA. OCHOBHi
KoHuenuii QyHKUIMHOro nporpamyBaHHA. [lepeBarn Ta He[oNiku
byHKUiMHOro nporpamyBaHHA. MoBa nporpamyBaHHA F#. MeTtoam
3abe3neyeHHA AKOCTI 3aCTOCYHKIB, po3pobieHnxX GYHKLiINHMMU MOBaMM
nporpamyBaHHA. Po3pobneHHA Be63aCTOCYHKIB QYHKLIMHMMKU MOBamM
nporpamyBaHHS.

Yomy ue
uikaBo/Tpeba
BMBYATH

MapagmMrma GyHKUIMHOTO NporpamyBaHHA 3 KOXHMM POKOM CTA€E Bce
6inblw nNonynapHOK, ag)Ke nNeBHi KAacu 3agay  3HAYHO ferwe
BMPILLYIOTbCA Came B Wi napagurmi, a He y 06’eKTHO-OpPIEHTOBAHIN UK
npoueaypHii. EnemeHTN GyHKLIMHOro NnporpaMyBaHHaA (TaKi K GyHKU,i
nepLIoro NOpPAAKY YK 3iCTaBNIEHHSA 3i 3pa3KOM) Ha CbOroAHI A0AAHO A0
6araTbox  My/nbTUNAPAAUIMOBMX MOB nporpamysaHHa (C#, Java,
JavaScript, Towo).

BignosigHO 3poctae i nonut Ha d¢axiBuiB, WO 34aTHIi pPo3pobaaTtu
nporpamHe 3abe3neyeHHA 3i 3aCTOCYBaHHAM QYHKLUIMHOI napagurmu,
Hanpuknag, B YKpaiHi TakoX 3’ABMAMCA KOMMNAHIi, W0 BUKOPUCTOBYHOTb
OYHKLUIMHMA Habip TeXHONOriM B AKOCTI OCHOBHOrO. TOMYy FpPYHTOBHI
3HAHHA QYHKLIMHOI Napaanrmm NporpamyBaHHA MOXKYTb ByTM 3HAYHOO
nepesaroto Ha PUHKY npauy,i.

Yomy moxKHa 3HaHHA:
HaBYUTUCA — OCHOBHMX  KOHUEeMUiA B OCHOBIi Mmapagurmu  GyHKUiNHOro
(pesynbratn nporpamyBaHHS;
HaBYaHHA) — Me) 3aCTOCOBHOCTI Mapagurmu ¢GyHKUiMHOro nporpamyBaHHA Ha
npaKkTuui;
— OCHOBHMX QacCMeKTiB po3pobneHHA nporpamHoro 3abesneyeHHA
GYHKLiMHO MOBOI NporpamyBaHHA F#.
AK MmoXHa YMiHHA:
KopucrtysaTuca — po3pobntoBatM nporpamHe 3abesnevyeHHA  Pi3HMX TUNIB  3i
HabyTMMM 3HAHHAMMU 3aCTOCYBaHHAM QYHKLIMHUX MOB NPOrpamyBaHHS;
i YMiHHAMM — CynpoBOAKYBAaTM MporpamHe 3abe3nevyeHHA pPi3HMX TUNIB, WO

(KkomneTteHTHOCTI)

po3pobaeHe i3 3acToCcyBaHHAM PYHKLIMHUX MOB NPOrpamyBaHHS;

— 3abe3neuyyBatM AKICTb pPo3po6AEHOro  PYHKUIMHUMKM  MOBaMM
nporpamHoro 3abesneyeHHs;
— po3pobsoBaT  nNporpamHe 3abe3neyeHHA  pisHMX TuniB  3i

3aCTOCYBaHHAM efieMeHTiB QYHKLUiIMHOI napaaurmum, Lo AOCTYMHI B
IHLWMX MOBAX NPOrpamyBaHHA.
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IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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20. Functional Programming

Ouncumnnina Functional Programming
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

Knowledge of the disciplines “Algorithms and data structures”,

“Fundamentals of programming”, “Programming. Part 1”.

Lo 6yae suBuyaTuca

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

Yomy ue
uikaBo/Tpeba
BMBYATH

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

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

Yomy moxKHa

Knowledge of the:

HaBUYUTUCA — basic concepts of the functional programming paradigm;
(pe3ynbratn — limits of applicability of the functional programming paradigm in
HaBYaHHA) practice;

— main aspects of software development in the functional

programming language F#.

AK MOXHa Skills:
KOpUCTYyBaTUCA — develop various types of software using functional programming
HabyTMMM 3HAHHAMMU languages;
| yMiHHAMM — support various types of software developed using functional

(KkomneTteHTHOCTI)

programming languages;

— ensure the quality of software developed in functional languages;

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

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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21. KpocnnatdopmHe nporpamyBaHHsA

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

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4yaTKy
BUBYEHHA

BonogiHHA  3HaHHAMM 3 HaByanbHUx  aucumnniH  «OcHOBM

nporpamyBaHHA», «[1porpamysaHHA», «ba3su gaHUx».

Lo 6yae suBuyaTuca

KpocnnatdopmHicTtb. PiBHi KpocnnatdopmHocTi. KpocnnatdopmHi mosu
nporpamyBaHHs  (Java, Python). Cneuudikauia Bumor  ao
KpocnnaThopMHUX  nporpamHoro  3abesneyeHHAa. CTaTMyHa Ta
AMHAMIYHA  NOTIYHI  CTPYKTYpM KpocniaTGOpPMHOro nporpamHoro
3abe3neyeHHA. Di3nMyHaA CTPYKTypa KpocnnatGoOpMHOro MpPOrpaMmHoro
3abe3neyeHHs. MporpamHe peanisyBaHHA KpocnnathopmHmX
3aCTOCYHKIB 3@ IX CTPYKTYpamMu.

Mosu nporpamyBaHHsA Java, Python.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTo ANCUMNNIHM € HABYTTA TEOPETUYHUX 3HAHDb | NPAKTUYHUX HABUKIB

po3pobneHHs  KpocnnatGopMHOro  MporpamHoro  3abesneyeHHs.
BUKOpUCTAHHA HAbYyTUX NPAKTUYHMX HABMKIB A03BONIUTL MPOEKTYBATH,
po3pobnATM  Ta  eKcnayaTyBaTM  KpocnaaTPopmHe  MporpamuHe

3abe3neyeHHA Ha NPUKAaLi MOB NporpamyBaHHs Java, Python.

Yomy morKHa 3HaTu:
HaBYMTUCA — MNOHATTA, PiBHI KpOCNNATPOPMHOCTI;
(pesynbratn — 0cobnmBocTi  po3pobneHHA  KpocnnatGOpMHOro  MPOrpamHoro
HaBYaHHA) 3abe3neyeHHs;
— KMUTTEBUM LMKA po3pobaeHHs KpocnaatGopMHOro nporpamHoro
3abe3neyeHHs;
— OCHOBW NporpamyBaHHA MoBamu Java, Python;
— OCHOBM NPOEKTYBAHHA KpocnnaatpopmHOro NporpamHoro
3abe3nevyeHHs;
— OCHOBMU pO3p06AEHHA KpocnnathopmHoro NpOorpamHoro
3abe3nevyeHHs;
— OCHOBM TeCcTyBaHHA KpocnnatpopmHOro NporpamHoro
3abe3neyeHHs;
— 0C06AMBOCTI  eKcnyaTyBaHHA KpocnaatGOpMHOro MNporpamHoro
3abe3neyeHHs.
AK MmoXHa YmiTtu:
KopucTyBaTuUcA — cneundikyBaTM BMMOMM A0 KpOoCnAaTPOPMHOro nporpamHoro
HabyTMmMM 3HAHHAMMU 3abe3neyeHHs;
i yMiHHAMM — CTBOPIOBATM  CTAaTUYHY NIOMIMHY  CTPYKTYpPYy  KpocnaaTthopMHOro
(KomneTeHTHOCTi) nporpamHoro 3abesneyeHHs;
— CTBOPIOBATM  AMHAMIYHY NOTIYHY  CTPYKTYpy KpocnaatpopmHOro

nporpamHoro 3abesneyeHHs;
— CTBOPIOBATU i3NYHY CTPYKTYPY KPOCNAAaTGOPMHOro MnporpamMHoro
3abe3neyeHHs;
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— MNPOrpamHo peanizoByBaTU KPOCMNNATGOPMHI 3aCTOCYHKW.

IHpopmauiiHe

Cunabyc

3abe3neuyeHHs ENEeKTPOHHMI KOHCMNEKT NIeKLii
CemecTpoBuit 3anik
KOHTPOJb
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22. Cross-Platform Programming

Oucumnnina Cross-Platform Programming
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po noYyaTKy
BUBYEHHA

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

"Fundamentals of Programming",

o 6yae suBuyaTuca

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
BMBYATH

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 morKHa

To know:

HaBYUTUCA — concepts, levels of cross-platform;
(pesynbratn — features of cross-platform software development;
HaBYaHHs) — 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.
AK MOXKHa Be able to:
KopucTyBaTuca — specify cross-platform software requirements;
Habytumu 3HaHHAamu | — build static logical structure of cross-platform software;
i YMiHHAMM — build dynamic logical structure of cross-platform software;

(KkomneTteHTHOCTI)

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

IHpopmauiiHe

Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTtpoBuit Credit
KOHTPO/b
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23. AgMiHicTpyBaHHA onepawinHmx cuctem Linux

Oucumnnina AAMiHiCTpyBaHHA onepauiitHuX cuctem Linux
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'LOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 Ancumnaid "ANropuTmun Ta CTPYKTypu gaHux",
"OcHoBu nporpamysaHHA". [ocsig pobotn i3 OC Linux Ha piBHi
AoceigyeHoro kopuctysada (bash, ssh)

Lo 6yae suBuyaTuca

OcHoBM XxMapHuUX TexHonorii, AWS (EC2, RDS), bash, MySQL Server,
Nginx, Jmeter, SSH.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeToto AuCuUMNAiIHM € OTPMMAHHA HAaBMYOK aBTOMATU3aL,iT AiANBHOCTI i3
agMiHicTpyBaHHA OC, cynpoBOoAKeHHA Ta TeCcTyBaHHA BebcepBepa, Ta
pob60OTH i3 XMapHMMU cepBicamu.

HabyTi 3HaHHA [03BONATbL KOPUCTYBATUCA MOMK/IMBOCTAMM XMAPHUX
cepsiciB Ta aBTOMaTU3yBaTU PyTUHHI 3aBgaHHA B OC.

Yomy morKHa

3HaTu:

HaBYMTUCA — MNPUHLUNWN aaMIHICTPYBaHHA OCHOBHMX cknagosux OC;
(pesynbratn — NPUHLKUNKW opraHi3auii 6esneyHoi pobotn OC;
HaBYaHHA) — BMAM XMApPHUX cepB.iciB.
AK MmOXHa YmiTtu:
KopucTyBaTuUcA — aBTOMATM3yBaTWM pobHOTYy NO aAMiHICTpyBaHHIO Ta 3abe3nevyeHHto
HabyTMMM 3HAHHAMMU 6e3nekun OC;
| YMiHHAMK —  KOPWUCTYBATUCA XMapHUMM CepBiCamMn ANA CTBOPEHHA BipTyanbHMUX
(komneTeHTHOCTI) MaLLUUH;
— iHcTanoBatM BebcepBep Ta pPO3MillyBaTM CalTW, TecTyBaTu

NPoAYyKTMBHICTb BebCcepBepiB.

IHpopmauiiHe

Cunnabyc

3abe3neueHHs ENEeKTPOHHMI KOHCMNEKT NIeKL,ii
CemecTtpoBuit 3anik
KOHTPOJb
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24. Linux Operating Systems Administration

Ouvcumnnina Linux Operating Systems Administration
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po noYyaTKy
BUBYEHHA

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

o 6yae suBuyaTuca

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

Yomy ue
uikaBo/Tpeba
BMBYATH

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 moxKHa

Knowledge:

HaBUYUTUCA — principles of administration of the main components of the OS;
(pesynbratn — 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.
AK MOXKHa Skills:
KopucTyBaTmuca — automation the administration tasks and support OS security;
HabyTumu 3HaHHAMKM | — web servers supporting and testing;
i yMiHHAMMU — cloud services usage.

(KkomneTteHTHOCTI)

IHpopmaduiitHe Syllabus

3abe3neuyeHHs Electronic lecture notes
Quizes

CemecTtpoBuit Credit

KOHTPO/b
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25. MeHeaXMeHT NporpamHoro nNpoayKTy

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

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru Ao noyatky BonogiHHA 3aranbHMMWU  3HAHHAMM i3 AUCUMMAIH  KOMM'tOTEpHOI
BMBYEHHA iHXeHepil

o 6yae suBuyaTuca

MeToto BUKNaAaHHS AUCUMNNIHM € 3aCBOEHHA CTYAEHTAMM KOHLLENLiN Ta
NPUHUMMIB MEHEeAXMEHTY Ta MAPKETUHTY MNPOrpamMHoOro npoAaykKTy,
bOpMyBaHHA NpPAKTUYHMX 3HAHb Ta BMiHb 3 pPO3pObKM cTparTerii
CTBOPEHHA Ta PO3BUTKY MPOrpaMHOro MpPOAyKTy, 3400yTTA HAaBMYOK
pobOTM 32 MidKHAPOAHMMM CTaHAAPTAMM MPOrPAMHOr0 Ta MPOEKTHOrO
MEHEeKMEHTY.

Yomy ue
uikaBo/Tpeba
BMUBYATH

bes cTpaTerii CTBOpeHHA Ta BUBEAEHHA NPOrPamHOro NpoayKTy Ha pUHOK
NPOrpamHMX MNPOAYKTIB HE MOMJAWMBO AOCATHYTb YCMNiXy B MNPOEKTaX
BMPOBAAKEHHA NPOrpamMHUX NPOAYKTIB.

Llei Kypc peKoMeHAYETbCA ANA CAYyXadiB, AKi NAaHYIOTb MaTW Kap'epHUM
picT B npoekTax IT Ta npauloBaTy Ha PiBHI MeHeaXepiB NporpamHux
NPOAYKTIB, BMKOPUCTOBYIOUYM CYyMixKHi obnacTi 3HaHb B IT iHAycTpii:
MapKeTUHr, MeHeaXMeHT NPOEKTIB IT.

Yomy moxKHa

3HaTu:

HaBUYUTUCA — MEeTOAMKM YNpaBAiHHA NPOrpaMHUM NPOLYKTOM;
(pesynbratu — MeTOoAM NOTiKO-CTPYKTYPHOro aHanisy 1a MeToaAMm OUIHKU PU3UKIB
HaBYaHHA) CTBOPEHHA NPOrpPamHOro NpoayKTy;
— cnocobu popmyBaHHA cTpaTerii PO3BUTKY NPOrPaMHUM NPOLYKTOM;
— NpUHUUNK NobyA0BM NPOEKTIB B ranysi IT;
— 0C06AMBOCTi 3aCTOCYBAaHHA MidKHAPOAHUX CTaHAAPTIB MEHEOKMEHTY
NPOEKTIB ANA CTBOPEHHA MPOrpamHOro NpoayKry.
AK MOXKHa 3aCBOEHHA HaBYaNbHOI AUCUMMAIHWM  A03BOAUTb Habytn ¢daxosi
KopUCTyBaTUCA KOMMeTeHLii:
HabyTMMM 3HAHHAMM | — CTBOPIOBATM CTPATErit0 YNPaBAIHHA HOBUM NPOrPamMHUM NPOAYKTOM ;
i YMiHHAMM — ¢opmyBaTM Ta oOuiHIOBaTM igel0 iHPOpMaUiMHOro NPOAyKTy Ta

(KkomneTteHTHOCTI)

MO/IMBOCTI BMPOBaAMKEHHA Ha CBITOBUX pUHKax IT;

— QaHanisyBaHHA BUMOTrM A0 iHGOPMALiINHOT NPOrpPaMHOro NPOAYKTY Ta
OYHKLIOHANbHUX  MOXAMBOCTEM 3  OOKy 3auiKaBNeHUX CTOPiH
NPOEKTIB;

— 06upatn iHGOpPMALiNHY TEXHONOriI0 BiANOBIAHO [0 BU3HAYEHMUX
BMMOT 4,0 iIHPOPMALIMHOT cuCTEMU;

BMKOHYBATU MOBHUI LWKA yNPABAIHHA NPOrPaMHUM NPOLYKTOM.

Cunnabyc

IHpopmauiiHe

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik

KOHTPO/b
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26. Software Product Management

Oucumnnina Software Product Management
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

Possession of general knowledge of the computer engineering
disciplines

o 6yae suBuyaTuca

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
BMUBYATH

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 moxKHa

To know:

HaBYUTUCA — methods of software product management;
(pesynbraty — 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.

AK MOXKHa Be able to:
KopucTyBaTuca — develop strategies of new software product management;
HabyTumu 3HaHHAMM | — form and estimate idea of information product and implementation
i YMiHHAMM possibilities in international IT markets;

(KkomneTteHTHOCTI)

— 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.

Syllabus

IHpopmauiiHe

3abe3neueHHs Electronic lecture notes
CemecTtpoBuit Credit

KOHTPOJb
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27. Web-texHonorii Ta po3pobka web-cuctem

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

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4vyaTky
BUBYEHHA

BonogiHHA 3HaHHAMM i3 Ancumnaid "ANropuTmun Ta CTPYKTypu gaHux",
"OcHoBu nporpamysaHHA", "lMporpamysaHHA". [ocsig po3pobneHHA
nporpamHoro 3abesnevyeHHA Ha Byab-AKiA MOBI NporpamyBaHHS.

Lo 6yae suBuyaTuca

OcHosun web-po3pobkn 3acobammn HTML, CSS Ta JavaScript. CemaHTHKa
Ta [OCTYNHicTb web-cTopiHOK. OnTuMmisauisa nepdopmaHcy web-CcTopiHOK
Ta ix 6e3neka. BukopucTaHHA cydacux JavaScript 6ibniotek Ta
dpelimBopkiB ana ctBopeHHA web-cuctem (React).

Yomy ue
uikaBo/Tpeba
BMBYATH

MeToto agncumnnniHn € popmyBaHHA y CTYAEHTA CUCTEMMU 3HAHb T BMiHb
3 BUMKOPUCTAHHA Cy4aCHUX MiAXOAiB Ta TEXHONOTIN Ansa po3pobkn web-
CauTiB, PO3YMIHHA CTPYKTYpWM Ta eTaniB CTBOPEHHA Web-CTOpPiHOK,
OCBOEHHA Cy4YacHMX 3acobiB KOMM'OTEPHUX TEXHOOrIM B peanisauii
web-npoeKTiB.

Yomy moxKHa

3HaTu:

HaBYMTUCA — ponb HTML, CSS Ta JavaScript y web-po3pobu,;
(pesynbratn — OCHOBHI niaxoan Ao po3pobkn web-cuctem;
HaBYaHHA) — cnocobu ontTumisadii web-cTopiHOK;
— CyvacHi bibnioTekn Ta GpenMBOPKM AN PO3POOKKN web-cuctem.
AK MOXKHa Ymitu:
KOpUCTYyBaTUCA — byayBaTM cyyacHi afganTMBHI web-calTM Ha OCHOBI TeXHONOTril
HabyTMMM 3HaHHAMM (HTML/CSS);
i yMiHHAMM — po3pobnaTM anroputmm 0b6pPoOKM BeO-CTOPIHOK Ta AMHAMIYHOro

(KkomneTteHTHOCTI)

ynpasniHHa HTML-enemeHTamn Ta ¢opmamm 3acobamu mosu
JavaScript;

— nepeBipaTM Ta ONTUMI30BYBaTWM NpauesnatHicte Ta 6Oesneky
po3pobaeHnx nporpam;

— CTBOPOBATM Cy4vacHi web-cuctemmn 3 BUKOpUCTaHHAM b6ibnioTekn
React.

IHpopmauiiHe

Cunnabyc

3abe3neueHHs ENEeKTPOHHMI KOHCMNEKT NIeKLii
CemecTtpoBuit 3anik
KOHTPOJb
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28. Web Technologies and Web Systems Development

Oucumnnina Web Technologies and Web Systems Development
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4vyaTky
BUBYEHHA

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

o 6yae suBuyaTuca

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
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — the role of HTML, CSS and JavaScript in web development;
(pesynbratn — basic approaches to the development of web systems;
HaBYaHHA) — approaches to optimize web pages;
— modern libraries and frameworks for the development of web
systems.
AK MOXKHa Be able to:
KopuUcTyBaTuca — 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.
IHpopmauiiHe Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTtpoBuit Credit
KOHTPO/b
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29. NMpuKknagHe nporpamHe 3abesneyeHHa moBoto Python

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

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

basoBi  3HaHHA 3 aucumnnid «OcHoBM nporpamyBaHHA»,
«[MporpamyBaHHA», «ba3n gaHnx».

o 6yae suBuyaTuca

Kypc oxonntoe BCci 0CHOBM NporpamysaHHA Ha Python, a Takox 3aranbHi
KOHLeNLii Ta MeToAn KOMN'toTEPHOro NPOrpamyBaHHS.

Kypc 3Hanomutb cTyaeHTa 3 06'€KTHO-OPIEHTOBAHMM NiAXO4OM A0
Python Ta BukopuctaHHam Python B aHanisi gaHux.

Kypc po36utnin Ha aBi YacTuHM.

YactmHa 1. BcTyn go nporpamyBaHHA Ha Python. Tunu gaHux, 3amiHHi,
OCHOBHi onepauii BBeaeHHA-BMBeAeHHA. JliTepann Ta onepaTtopu
Python. Bynesi 3MiHHi, yMOBHE BUKOHaAHHA, UMKAU, NOTiYHI Ta Nob6iToBI
onepauiji. MpuiHATTA piweHb Ha Python. Cnuckm B po3WMpEHuUx
Aopatkax. PyHKuii, KopTexi, cnoBHMKM Ta 0bpobka gaHux y Python.
Coepwu B Python. Moayni, naketu, pAgKoBi Ta CNMCKOBI MeTOAM, BUHATKM.
[Jesaki kopucHi moayni. Maketn. Momunkun. eaki 3 HaANbINbLW KOPUCHUX
BUHATKIB. O6’€EKTHO-OPIiEHTOBAHMI Niaxia: Knacu, metoam, ob’ekTn Ta
CTaHAapPTHI 03HaKK 06’eKTiB; O6pobKa BUHATKIB Ta poboTa 3 dpannamm.
Bnactusocti. HacnigysaHHA. BUMHATKU. [eHepaTopu Ta 3aMUKaHHA.
O6pobka darnis. PoboTa 3 peanbHummn dpamnamm.

YactuHa 2. Mogeni aHaniTuknu. MOXXAMBOCTI iIHCTPYMEHTY aHani3y AaHuX.
Ponb Python B aHanisi gaHux. NigrotoBka gaHux. Oxepena AaHux. Tunu
AaHnx Ta dopmatun. CTpykTypm aaHmx Python. BuTar, nepeTBopeHHA Ta
3aBaHTa)KeHHA AaHuUX. MOTOYHI Ta MaMbyTHIi HOPMATUBHI aKTK. 3axucT
AaHux. Tpiaga CIA. ®opmaTyBaHHA AaHMX NpO Yac i aaty. JupekTusn
woao popmatyBaHHA gatv Ta Yacy Python. YutaHHA Ta 3anuc dannis.
BMKOPUCTAHHA OCHOBHMX CTAaTUCTUYHMX METOAIB Ta METOAIB NiArOTOBKU
AaHnx y Python 3 Pandas. B3aemogia i3 30BHiWHIMKM 3aCTOCYHKaMMW.
AHani3 gaHux 3a gonomoroto Python Ta SQLite.

Yomy ue
uikaBo/Tpeba
BMBYATH

Python ayxe YHiBEpCanbHa, 06’€KTHO-OpiEHTOBAHA MOBa
NporpamyBaHHA, AKY BMKOPUCTOBYIOTb CTapTanepum Ta TaKi TexHiyHi
riraHTu, Ak Google, Facebook, Dropbox ta IBM.

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

3a ponomoroto Python MmoxHa po3pobutn Beb- abo HaCTINbHWUIM
A0OATKN, AKUM MOTIN KOPUCTYBATUCb MiZIbAOHaM Ntogeln.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

Po3B’sA3aHHA 33434 3a 4ONOMOTrO0 anropuTmivyHoro nigxoay 8 Python.
Po3ymiHHA poboTu nporpamicta B npoueci po3pobKM nporpamHoro
3abe3neyeHHA 3a gonomoroto Python.

B3aemogaii i3  30BHIWHIMKM  3aCTOCYyHKamW. AHanisysatM  AaHi,
BUKOPUCTOBYIOYM OCHOBHI CTaTUCTUYHI MeToAM Ta MeToAM NiArOTOBKU
AaHnx y Python 3 Pandas. AHanisyBaTu AaHi, BUKopuctosytoum Python Ta
SQlite.
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AK MmOXHa
KopucTyBaTuUcA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

HabyTi HaBMYKM Ta YMIHHA MO)KHA BMKOPMUCTOBYBATU AO1S BUPILLEHHA
NPaKTUYHUX 3aBAaHb, NOB'A3aHMX 3 OCHOBAMM NPOrpamMyBaHHA HA MOBI
Python, a TakoX pnA po3ymiHHA OCHOBHWX MOHATb Ta MPUIAOMIB, AKi
BMKOPUCTOBYIOTbCA B OO'€EKTHO-OPIEHTOBAHOMY NPOrpamyBaHHi AnA
BUpiLLEHHA OCHOBHMUX 3aBAaHb MPUKNAAHOrO aHanisy AaHuX.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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30. Python Applied Software Development

Oucumnnina Python Applied Software Development
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

Lo 6yae suBuyaTuca

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
BMBYATH

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 moxKHa
HaBYUTUCA
(pesynbratn
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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AK MmOXHa
KopucTyBaTuUcA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

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.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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31. AHani3z gaHmx

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

Kypc, cemectp

3 Kypc, 6 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gUCUUNAIH «ANTOPUTMM Ta CTPYKTYPU AQHUX»,
«MporpamyBaHHA», «MaTtemaTU4HUIN aHani3». [locsig po3pobneHHA
nporpamHoro 3abe3snevyeHHA Ha Byab-AKiA MOBI NporpamyBaHHA

Lo 6yae suBuyaTuca

KnactepHuin aHani3. baneciscbkuii Knacudikatop. OgHodaKTopHMIA Ta
ABOdAKTOPHMI aHani3. PerpecinHunii aHanis. Yacosi pagu. MNpakTnyHum
aHanis  vacosux pAagis. baratoBumipHuii  aHaniz.  Mpobnemu
ineHTMdikauii wemaKknx npouecis. EnemeHTn Teopii 0b6pobneHHA
curHanis. Metogm perynapusauii, dinbTpalii.

Yomy ue
uikaBo/Tpeba
BMUBYATH

Po3noBclogKeHHI0 MeTOoAiB aHanily [AaHux CnpusaE  MOXKAUBICTb
3aCTOCOBYBATM [0 TAKOro aHanidy o0buynMcnioBanbHy  TEXHIKY.
3aMOBHMKAMWM TAKOro aHanizy MoXyTb OyTM Benuki nignpuemcrsa,
Oep*KaBHi YCTaHOBM Ta NpeACcTaBHUKU cepeaHboro i manoro 6isHecy.
Tomy BaXXIMBMM € 3HAHHA MATEMATUYHUX METOAIB aHanNisy AaHWX Ta

BMiHHA iX BWMKOPWUCTOBYBAaTM Npu  po3pobneHHi  nporpamHoro
3abe3neyeHHs.
Yomy moxKHa 3HaTu:

HaBYMTUCA — OCHOBHI MOHATTA Teopii aHanNi3y AaHux;
(pesynbratn — OCHOBHI NOJIOXEHHA 0A4HO- | ABOGAKTOPHOrO aHanisy;
HaBYaHHs) — MEeTOAWN KOpPenALUiMHOro Ta perpecinHoro aHanisy gna BUABNEHHA
B3aEMO3B’A3KiB MiXK O3HaKamu;
— MPUHLAUNU BUKOPUCTAHHA KNaCTepPHOro aHanisy;
— MeTOoAM BMBYEHHSA YaCOBUX PALIB;
— MeToAM perynapusauii Ta ¢inbTpadii.
YmiTtu:
— i3 onucy npeameTHOi 06nacTi i 3343y, WO Po3B’A3y0TbCA, NPUAMATH
PilLeHHSA WOoA0 3aCTOCYyBaHHA TOro abo iHworo metoay 0b6pobaeHHs
AAHUX;
— BWKOPMUCTOBYBATM MOXKAMBOCTI OBYMCNIOBANIbHOI TEXHIKM Npu Ta
aHanisi gaHux;
— po3pobaaTH NporpamHe 3abesneyeHHs Aas aHanisy BeJIMKMX 06’emis
AaHWUX.
AK MmOoXHa Po3pobneHHs Ta epeKkTMBHE 3aCTOCYBAHHA MPOrpPamHUX AO0AATKIB ANA
KopucTyBaTmca aHanisy gaHux.
HabyTUMM 3HAHHAMMU
i yYMiHHAMM
(KkomneTteHTHOCTI)
IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik
KOHTPO/b
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32. Data Analysis

Oucumnnina Data Analysis
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

3" year, 6™ semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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
uikaBo/Tpeba
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — basic concepts of data analysis theory;
(pesynbraty — 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.
AK MOXKHa Be able to develop and effective apply of software applications for data
KopucTyBaTuUcA analysis.
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)
IHpopmauiiHe Syllabus
3abe3sneuyeHHn Electronic lecture notes
CemecTtpoBuit Credit
KOHTPO/b
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AHoTauii BUbipKoBUX ancumnnid gna 4 Kypcy

1. MporpamHi metoan ob6pobAeHHA eKCnepUMeEHTANbHUX AaHUX

Aucumnnina MporpamHi meToau 06pobaeHHA eKcnepuMeHTaIbHUX AaHUX
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemecTp

4 kypc, 7 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gUCUUNAIH «ANTOPUTMM Ta CTPYKTYPU AAHUXY,
«MporpamyBaHHA», «MaTtemaTU4HUIN aHani3». [locsig po3pobneHHA
nporpamHoro 3abe3snevyeHHA Ha Byab-AKiA MOBI NporpamyBaHHA

o 6yae suBuaTuca

MeToa, HalimeHLWMX KBagpaTiB. MeToa KOB3HOI cepegHboi. MeTtop,
€KCNOHEeHLIMHOro 3rnaaKyBaHHA. CTaTUCTUYHMI aHani3 6baratopa3oBumx
BMMIipIOBaHb 3 BUNAAKOBMMM MOXMOKAMKM 33 AOMOMOrO NPOrpamHmnx
3acobiB. IHTEpNONALiIMHWIA MHOTroYNeH JlarpaHKa. CKiHYeHHO-PI3HULEBI
iHTepnonauiiHi dopmynun. IHTepnonauiiHa ¢opmyna HoetoToHa ana
HepiBHOBIAAANEHNUX By3/iB. YucenoHe gudepeHLuitoBaHHA. YucenbHe
iHTerpyBaHHA. IHTepnonAuia cnnavHamu. lMporpamHe 3abe3nevyeHHA
06po6KKN AaHMX.

Yomy ue BuBYEHHA pAaHOi AucumnniHn GOpMye Yy CTYAEHTIB TEOpeTUYHi Ta

uikaso/Tpeba NPaKTUYHi  OCHOBM  CTAaTUCTUYHO-NPOrpamHoi  0bpobkM  AaHUX

BMBYATU eKCNepuMeHTaNlbHUX  AO0CNIAXKEHb Ta YMiHHA o06upatn aaekBaTHI
NPOrpamHO-MmaTeMATUYHI meToau 06pobneHHA eKcnepumeHTaNbHUX
OaHUX.

Yomy moxKHa 3HaTu:

HaBYMTUCA — 6a30Bi NPOrHOCTMYHI MeToau;
(pesynbratn — MeToAM anpoKCUmMmau,ii JaHuX;
HaBYaHH3A) — MpOrpamHi meToam iHTepPnoABaHHA AaHUX, WO 3a4aHi Tabauvueto.
Ymitu:
— po3pobnATM nNporpamHi cucteMm ANA peanisauii NPOrHOCTUYHMUX
moaenem;
— 3aCTOCOBYBATW Ha NPAKTUL MeTOAN anpoKCMMaLLil AaHMUX;
— po3pobnaTn nporpamHe 3abesneyeHHA AOnA peanisauii metoais
3rnagKyBaHHA AaHUX.
AK MmoXHa Po3pobneHHs Ta epeKkTMBHE 3aCTOCYBAHHA MPOrpamHUX AO0AATKIB ANA
KopuUcCTyBaTUCA peani3auii NpOrHOCTUYHUX MoAenen i NnporpamHoro 3abesneyeHHsa ans
HAabyTMMM 3HAHHAMM | aNPOKCMMALLii Ta 3r1AAKYBAHHA EKCNEPUMEHTANIbHUX AAHUX.
i yYMiHHAMM
(KkomneTteHTHOCTI)
IHpopmauiiHe Cunabyc
3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik
KOHTpPO/b

51




2. Software Methods of Experimental Data Processing

Aucumnnina Software Methods of Experimental Data Processing
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 7" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — basic forecasting models;
(pesynbratn — methods of data approximating;
HaBYaHHs) — 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.
AK MOXKHa Be able to develop and effective apply of software applications for
KopucTyBaTuca implementing forecasting models and software for approximating and
HabyTMmm 3HaHHAMM | smoothing experimental data.
i yMiHHAMM
(KkomneTteHTHOCTI)
IHpopmauiiHe Syllabus
3abe3neuyeHHsn Electronic lecture notes
CemecTtpoBuit Credit
KOHTPO/b
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3. MeHeaXmeHT NpoekKTiB IT

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

Kypc, cemectp

4 gypc, 7 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa

Bumoru Ao noyatky BonogiHHA 3aranbHMMWU  3HAHHAMM i3 AUCUMMAIH  KOMM'tOTEpHOI

BMBYEHHA iHXeHepil

o 6yae suBuyaTuca MeToto BUKNaAaHHS AUCUMNNIHM € 3aCBOEHHA CTYAEHTAMM KOHLLENLiN Ta
NPUHLMNIB MNPOEKTHOrO MEHeAXMEHTY, (GOPMYBaHHA MPAKTUYHUX
HABUYOK ynNpaBniHHA NpPOEKTaMM CTBOpPEHHA nporpamHoro
3abe3neyeHHa, 3400yTTA  HABMYOK pPOBOTM 332  MIiNKHAPOAHMMMU

CTaHAaQpPTaMM NPOEKTHOIO MeHEeOXMEHTY.

Yomy ue
uikaBo/Tpeba
BMBYATH

BMmiHHA ynpaBnAaTM npoektamm B IT € OCHOBHOK KOMMNETEeHLIE
cneujanictis B LN ranysi. Po3pobka Ta BNpOBaAKeHHA MPOrpaMHOro
3abe3neyeHHA noTpebye HACTYNHOro A0CBigy:

— NNaHYBaHHA NPOEKTIB Ta IX BUKOHaHHA B MS Project;

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

— PO3pPO6KKN NNaHY NPOEKTY;

— CTBOPEHHA KOHLeNLii NPOEKTY Ta il Npe3eHTaLis;

— CTBOPEHHA KOMaHAW NPOEKTIB Ta yNpaBAiHHA TaKOO KOMaHAO!10;

— 3aCTOCYBaHHA  MeTOAO0/OrT  MPOEKTHOO  MEHeXMEHTy A0
KOHKPEeTHUX MPOEKTIB.
Yomy mo3KHa 3HaHHA:

HaBUYUTUCA — MEeTOAMKM yNpaBAiHHA NPOEKTAMMN NPOrpamMmHoro 3abesneyeHHs;
(pesynbratn — MEeTOAiB NI0TKO-CTPYKTYPHOIrO aHani3y Ta MeToAiB OLLIHKN PU3UKIB;
HaBYaHHs) — cnocobiB popmMyBaHHA KOHLENLLT MPOEKTY;
— npuHUMniB NobyaoBu NPOEKTiB B ranysiIT;
— ocobnuocre 3aCTOCYBaHHA MiXKHaPOAHUX CTaHAapTIB
MeHeXXMEHTY NPOEKTIB ANA CTBOPEHHA NPOrPamHOro 3abesneyeHHs.
YMIiHHA:
— QaHanisysatm npobnemu 3auikaBneHUX CTOPIH Ta BMMOIMM A0
nporpamHoro 3abesneyeHHs;
— OLHIOBATM PU3MKM MPOEKTY Ta CNOCOOM NOAOMAHHA LIUX PUSUKIB;
— NpPUMAMATM  pillEHHA  WOAO0 MNPOEKTY B  YMOBAx  BMCOKOI
HEeBU3HAYeHOCTi.
AK MOXKHa 3aCcBOEHHA HaBYaNbHOIT AUCUMNAIHM A403BONTb HAbYTK daxoBi
KOopUCTyBaTUCA KOMMeTeHLii:
HabyTMMM 3HaHHAMM | — aHani3yBaTW BUMOTM A0 iIHPOPMaLIMHOI cucTemm Ta GYHKLIOHANbHUX
i YMiHHAMU MOXXMBOCTEN 3 HOKY 3aLiKaBNEHUX CTOPIH NPOEKTIB;

(KkomneTteHTHOCTI)

— 06upatn iHGOpPMALiNHY TEXHONOriI0 BiANOBIAHO [0 BU3HAYEHMUX
BMMOT 4,0 iIHPOPMALIMHOT cucTEeMU;

— BWKOHYBATW iHILiOBAaHHA, NNaHYBaHHA, BUKOHAHHA Ta 3aBepLUEeHHA
MPOEKTIB  MporpamHoro  3abesneyvyeHHs 33  MiXKHAPOAHMMU
CTaHZapTamu;
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IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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4. T Project Management

Ouvcumnnina IT Project Management
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 7" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

General knowledge of the computer engineering disciplines

Lo 6yae suBuyaTuca

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
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — management methods of software development projects;
(pesynbratu — methods of logical-structural analysis and risk assessment methods;
HaBYaHHs) — 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.
AK MOXKHa Be able to:
KopuUcTyBaTuca — analyze requirements to information system and functional
HabyTMmMM 3HAHHAMMU opportunities on the part of project stakeholders;
i YMiHHAMM — choose information technology in accordance with certain

(KkomneTteHTHOCTI)

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

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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5. Po3pobneHHs nporpamHoro 3abesneyeHHna 3a metogoorieto Agile

Aucumnnina Po3pobneHHs nporpamHoro 3abesneueHHA 3a metogonorieto Agile
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 gypc, 7 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru Ao novatky BonogiHHA 3HaHHAMM i3 gUcUMUNAiH «ANTOPUTMM Ta CTPYKTYPU AQHUXY,
BMBYEHHA «OcHOBM  nporpamyBaHHA»,  «[llporpamyBaHHA»,  «KOMNOHEHTU

NPOrpamHoI iHXKeHepii».

Lo 6yae suBuyaTuca

OcHoBHi meToz010rii po3p0bKM NporpamHoro 3abesnevyeHHA cimencrea
Agile. OcHoBHi npakTMku Agile Ta ix 3actocysaHHA. Trello tool gna
COPTYBAHHA Ta MOHITOPMHIY BUKOHAHHA pobiT

Yomy ue
uikaBo/Tpeba
BMBYATH

MeToo  AucuMNAiHM € OBOJIOAIHHA  HaBMYKaMKM  MJAaHYBaHHA,
pPO3NoAiNeHHs, BUKOHAHHA Ta KOHTPO/1H0 AKOCTI POBIT NPOEKTY PO3PO6KM
nporpamHoro 3abesneyeHHa 3rigHO meToaonorin Agile.

HabyTi 3HaHHA MOXHa BMKOPMCTOBYBATM ANA pobOTi B NpPOEKTax
6inbwocTi IT-KomnaHiin 3 po3pobKKn NnporpamHoro 3abesneyeHHs.

Yomy moxKHa

3HaTu:

HaBYUTUCA — 0c0611BOCTi PO3p0HKM NporpamHoro 3abesnevyeHHA 3rifHO KOXHOI 3
(pesynbratn OCHOBHUMX MmeTogonorin Agile (DSDM, XP, SCRUM, Kanban, Lean,
HaBYaHHA) Crystal);

— nnaHyBaHHA 3a gonomoroto Planning Pocker;

— project backlog, user story;

— time-boxing, story boarding, story points;

— peni3n nporpamHoro 3abesneyeHHs 3rigHo Agile.
AK MmoXHa YmiTtu:
KopucTyBaTmca — CKNagatTM CNMCOK iCTOPIA KOpWUCTyBaya Ta NPOEKTHWMI beknor B

HabyTUMM 3HAHHAMMU
i yMiHHAMM
(KkomneTteHTHOCTI)

KOMaHAj;
— OLiHIOBaTW iCTOPIi KOPMUCTYBaYa Ta aHaNi3yBaTU TEPMIH i BUKOHaAHHS;
— MJIAaHYBATW KOMAHAHI CMPUHTY;
— BW3Ha4aTW Ta yCyBaTU BCi BUTPaATU Ta bap’epn po3pobKM NpoayKTy;
— NAaHyBaTM NOYATKOBMI Peni3 Ta NoAaNblUi peni3v po3BUTKY NPOAYKT.

IHpopmauiiHe

Cunnabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CTopiHKa Kypcy B Moodle

CemecTtpoBuit 3anik

KOHTPO/b
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6. Agile Software Development

Ouvcumnnina Agile Software Development
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 7" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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

Yomy ue
uikaBo/Tpeba
BMBYATH

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 moxKHa

To know:

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

— project backlog, user story;

— time-boxing, story boarding, story points;

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

HabyTUMM 3HAHHAMMU
i yMiHHAMM
(KkomneTteHTHOCTI)

— 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.

IHpopmauiiHe

Syllabus

3abe3neueHHs Electronic lecture notes
Course page in Moodle

CemecTtpoBuit Credit

KOHTPOJb

57




7. OCHOBW XMApPHUX TEXHONOTIMN

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

Kypc, cemectp

4 gypc, 7 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 Ancumnaid "ANropuTmun Ta CTPYKTYpU gaHux",
"OcHosu nporpamysaHHsa". Jocsig poboTtu i3 OC Linux Ta Windows Ha
piBHi AocsigyeHoro kopuctysada (CLI).

Lo 6yae suBuyaTuca

XmapHi nnatdopmum Azure, AWS.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTol0 AucUMNNiHN € BUBYEHHA OCHOBHWUX CepBICIB NONYyNAPHUX
XMapHUX nnatpopm Azure Ta AWS.

HabyTi 3HaHHA 4,03BONATL KOPUCTYBATMUCA NONYNAPHUMMU
MOXNMBOCTAMM XMapPHUX CEPBICiB.

Yomy morKHa

3HaHHA:

HaBUYUTUCA — nepeBar, KOHUENLUiN, TUNiB XMapHUX 0BYNCEHD;

(pesynbratn —  OCHOBHWX Cy»6 Azure, AWS;

HaBYaHHs) — OCHOBHMX pilleHb Ta IHCTPYMEeHTIB KepyBaHHA B Azure, AWS;
— NpUHUMNIB yNnpaBaiHHA BUTpaTamn Azure, AWS.

AK MmoXHa YMiHHA:

KopucTyBaTuca — KepyBaTu BUTpPaTamMu;

HabyTUMM 3HAHHAMM | —  KepyBaTM BiPTya/lbHUMM MaLLNMHAMMK;

| YMiHHAMK — KepyBaTu BipTyasbHUMKU MepeXxKamu;

(KkomneTteHTHOCTI)

— KepyBaTu CXOBULLAMMU;
NPOBOAUTN MOHITOPUHTI pecypcis.

Cunnabyc

IHpopmauiiHe

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik

KOHTPO/b
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8. Cloud Technologies Fundamentals

Oucumnnina Cloud Technologies Fundamentals
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 7" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

Azure, AWS cloud platforms

Yomy ue
uikaBo/Tpeba
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — benefits, principles, types of cloud computing;

(pesynbratn — main Azure, AWS Services;

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

AAK MOXKHa Be able to:

KopucTyBaTuUcA — manage costs;

HabyTumu 3HaHHAMM | — manage virtual machines;

i YMiHHAMM — manage virtual networks;

(KkomneTteHTHOCTI)

— manage storages;
— monitor resources.

IHpopmauiiHe Syllabus

3abe3neueHHs Electronic lecture notes
Quizes

CemecTtpoBuii Credit

KOHTPOJb
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9. O6pobKa Ta moaeNtoBaHHA AaHUX MoBo Python

Aucumnnina 0O6pobka Ta mogentoBaHHA AaHUX moBoto Python
Kadeppa MporpamHoro 3abe3ne4yeHHA KOMN' IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 gypc, 7 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 aucumnniH  «OcHoBM

«[MporpamyBaHHA», «ba3n gaHnx».

nporpamyBaHHAY,

o 6yae suBuyaTuca

Kypc oxonntoe iHCTpymeHTU ana edpeKTuBHOI 06pobKKM Ta Bilyanizay,i
Bennknx ob’emis iHpopmauii Ha Python, 3HalOMUTb CTygeHTiB 3
ocobnmsocTAMM 06pPOOKM [aHUX BMKOPMUCTOBYKOUM Cy4vacHi rpadiyHi
MmoxnunsocTi Python.

YactuHa 1. Betyn 8 Python. OcHOBHI KOHCTpPYKLii mosu Python. Po6oTa 3
macmBamun. [pacdiyHi moxknmsocTi Python. CumBOAbHI 064McneHHA.
bibniotekn NumPy Ta SymPy.

YactmHa 2. CTBOpEHHA Ta BUKOPUCTAHHA KaciB. Po3pobieHHA BIKOHHMX
fopatkis. Moaynb Turtle. Bibniotekn Tkinter, Matplotlib Ta SciPy.

Yomy ue
uikaBo/Tpeba
BMBYATH

Python — opgHa 3 HaMnpoCTiWMX MOB AN BWUBYEHHA, 3aBAAKM i
NPOCTOMY CUHTaKCUCY Ta uMTabenbHOCTi. BiH TaKOXX BMMara€e 3HayHo
MEHLLOT KiNbKOCTi pAAKiB ANA HanucaHHA nporpam. Ana Python icHye
6esniy 6ibnioTeK, AKIi MOXKHA BMKOPMUCTOBYBATM HA PI3HUX eTanax
06po6KKN paHux, BinblwicTb 3 HUX GE3KOWTOBHI. Bce ue BNAMBaE Ha
NpPOCTOTY PO6OTU 3 AaHMMM 3a gonomoroto Python.

Yomy moxKHa

MorKHa HaBYNTUCA NPeaCTaBAATU AaHI Yy TOMY BUMIAAI, B AKOMY BOHM

HaBYMUTUCA MaTUMYTb CEHC, @ CaMe CUCTEMaTU3yBaTH Ta 06pobAATU OTpMMaHi AaHi,
(pesynbratn a notim byaysaTn moaeni 3 BUKOpUCTaHHAM bibniotek Python (NumPy,
HaBYaHHA) SymPy, Tkinter, Matplotlib Ta SciPy).

AK MmoXHa CTyAeHTH, AKi 3aKiH4YaTb Kypc, 3MOXKYTb MOMEHTA/IbHO POBUTU CKNaaHi
KopucTyBaTuUcA PO3paxyHKK, NPOBOAUTN CTaTUCTUYHMI aHANI3 BEIMKMX MACKBIB JAHUX
HabyTMmm 3HaHHAMM | Ta ByayBaTu rpadikM i cMcTemm aiarpam 3a KisibKa pAaakis Koay.

i yMiHHAMM

(KkomneTteHTHOCTI)

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in

CemecTtpoBuit 3anik

KOHTPO/b
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10. Data Processing and Modeling in Python

Ouvcumnnina Data Processing and Modeling in Python
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 7" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

Knowledge of the disciplines "Fundamentals of Programming",

"Programming", "Databases".

Lo 6yae suBuyaTuca

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
BMBYATH

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 moxKHa

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

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

HaBYaHHA)

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

i YMiHHAMM

(KkomneTteHTHOCTI)

IHpopmauiiHe Syllabus
3abe3neueHHs Electronic lecture notes
CemecTtpoBuii Credit

KOHTPOJb
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11. BisHec-aHani3 npoueciB aBTOMaTM3aLii NporpaMHoro 3abesneyeHHs

Ouvcumnnina BI3Hec-aHani3 npouecis aBTOMaTU3aLii nporpamHoro 3abesneueHHa
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru Ao noyatky BonogiHHA 3aranbHMMWU  3HAHHAMM i3 AUCUMMAIH  KOMM'tOTEpHOI
BMBYEHHA iHXeHepil

o 6yae suBuyaTuca

MeToto BUKNaAaHHS AMCUMNNIHM € 3aCBOEHHA CTYAEHTAMM KOHLLENLiN Ta
NPUHLMNIB aBTOMATU3aLii B ynpaBAiHHI iHGOpMaLinHMMKM npouecamm
3rigHO MiXXHapoAgHUM cTaHaapToM bi3Hec-aHani3y B NPOEKTaxX PO3PO6KK
nporpamHoro 3abesneyeHHA. PopMyBaHHA NPAKTUYHUX PaxOBUX BMiHb
6isHec-aHaniTMKa npouecis aBTomaTm3alil.

Yomy ue
uikaBo/Tpeba
BMBYATH

be3s po3ymiHHA OCHOBHWX KoHUenui 6i3Hec-aHanisy Ta 6i3Hec-
aHaNITUKM He MOoXKe IiCHyBaTM He oauH ¢axiBeub 3 pPO3pPoOKM
nporpamHoro 3abesneyeHHs. Llei Kypc A03BOAUTL HAabyTK gocBia:

— NPOLECHOro MoAeNtBaHHA Ta NPOEKTYBAHHSA;

— nobyaoBu apxiTEKTYpM NpoLeciB NporpamHoro 3abesneyeHHs;

— bi3Hec-aHanisy iHbopmaLinHMX cucTem.

Yomy moxKHa

3HaHHA:

HaBuYUTUCA — METOoAiB Ta HayKoBMX Niaxoais 40 MOAet0OBaHHA NPOoLECiB;
(pesynbratn — MeTOAiB NIOTIKO-CTPYKTYPHOro aHani3y;
HaBYaHHs) — cnocobiB popMyBaHHA KOHLLEMLLT CUCTEMMW NPOLLECIB;

— MeTOAiB NPOEKTYBAHHA NPOLLECIB;

— 0c06AMBOCTEN 3aCTOCYBAHHA MiXXHAPOAHWX CTaHAAPTIB YNPaBAiHHIO

6i3Hec-npouecamm.

YMIiHHA:

— BM3Ha4yaTW BUMOTM A0 yNpasiHHA Npouecamu;

— MOJAEenNoBaTh Ta aHaNi3yBaT NpoLecu;

— MPOEKTYBATM Ta ONTMMI3yBaTK Npouecy;

— NJlaHyBaHHA Ailh Ao aBTOMaTMU3au,ii 6isHec-npouecis.
AK MOXKHa 3aCcBOEHHA HaBYaNbHOIT AUCUMNAIHM A403BONNTb HAbYTK daxoBi
KopucTyBaTUCA KOMMeTeHLii:
HabyTUMM 3HAHHAMM | — KOMYHiKaL,ii 3 3aMOBHMKamMM NPOrpaMmHoOro 3abesneyeHHs;
| yMiHHAMM — 36ip BMUMOTr 40 npoLecis aBToMaTM3aLl;

(KkomneTteHTHOCTI)

— MOAe/IloBaHHA Ta aHai3 NpoLeciB aBTOMaTM3aL,il;

— TMPOEKTYBaHHA NpoLeciB aBTomaTu3alii;

— ynpasAiHHA npouecamn epeKTMBHOI aBTOMaTU3aLLT;

— 06upatn iHGOpPMALiNHY TEXHONOriI0 BiANOBIAHO [0 BU3HAYEHMUX
BMMOT 4,0 iIHPOPMALIMHOT cUCTEMM.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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12. Business Analysis of Software Automation Processes
Oucumnnina Business Analysis of Software Automation Processes
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 8" semester

O6car aucumnninm

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
BUBYEHHA disciplines

o 6yae suBuyaTuca

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
BMUBYATH

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 moxKHa

To know:

HaBYUTUCA — methods and scientific approaches to process modeling;
(pesynbratu — methods of logical-structural analysis;
HaBYaHHs) — 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
AK MOXKHa Be able to:
KOpUCTYyBaTUCA — communicate with customers of software;
HabyTumu 3HaHHAMM | — collect requirements to automation processes;
| yMiHHAMM — model and analyzer automation processes;

(KkomneTteHTHOCTI)

— design automation processes;

— manager effective automation processes;

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

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b

63




13. IHppacTpyKTypa nporpamHoro 3abesneyeHHA

Aucumnnina IH$pacTpyKTypa NnporpamHoro 3abesneyeHHs
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa
Bumoru Ao noyatky BonogiHHA 3HAHHAMM 3 HaBYanbHUX aucumnniH  «OpraHisauia
BMBYEHHA KOMN'IOTEPHUX cuctem i mepex», «OCHOBU MpOrpamyBaHHAY,

«[MporpamyBaHHA», «ba3n gaHnx».

Lo 6yae suBuyaTuca

IHppacTpyKTypa AK KoA. ApXiTeKTypa KOHTEMHEPHOro NpPOrpamHoro
3abe3neyeHHA. HKuUTTEBUIM  UMKN  pO3pObNEHHA  KOHTEMHEPHOro
nporpamHoro 3abesneyeHHA. KoOHTeMHepuU3yBaHHA i OPKeCTpyBaHHA
nporpamHoro 3abe3sneyeHHa (Docker, Kubernetes). KepyBaHHs
KOH}irypyBaHHAM nporpamHoro 3abesneyeHHa (Ansible, Chef, Salt,
Puppet). 3abe3neyeHHs iHppacTpykTypu (Terraform, Cloud formation).

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTo ANCUMNNIHM € HABYTTA TEOPETUYHUX 3HAHDb | NPAKTUYHMUX HABUKIB
po3pobaeHHsA KOHTEeMHepPHOro NpPOrpamHoro 3abe3neyeHHs.
BUKOpUCTAHHA HAbYyTUX NPAKTUYHMX HABMKIB A03BONIUTb MPOEKTYBATH,
pOo3p0obAATU Ta eKCnlyaTyBaTM KOHTEMHEPHE NporpamHe 3abesneyeHHs.

Yomy moxKHa

3HaTu:

HaBYMUTUCA — OCHOBW NMporpamyBaHHA iIHGPACTPYKTYpU (iHpacTPyKTypa AK Koa);
(pesynbratn — ApXITEeKTYpYy KOHTEMHEPHOrO NPOrpaMHoro 3abesneyeHHs;
HaBYaHHs) — JKMUTTEBUM UMKN po3pobsieHHA KOHTEMHEPHOro MNPOrpamHoro
3abe3nevyeHHs;
— OCHOBWM KOHTEMHEepu3yBaHHA | OPKEeCTPYBAHHA MNPOrpamHoro
3abesneuyeHHn (Docker, Kubernetes);
— OCHOBW KepyBaHHA KOHOIrypyBaHHAM NporpamHoro 3abesneyeHHA
(Ansible, Chef, Salt, Puppet);
— ocHoBW 3abe3neyeHHs iHdpacTpykTypw (Terraform, Cloud formation).
AK MmoXHa YmiTtu:
KopucTyBaTuUcA — cneundikyBaTM  BMMOMM A0  KOHTEMHEPHOro  MPOrpPamHoro
HabyTMMM 3HAHHAMMU 3abe3neyeHHs;
| YMiHHAMM — CTBOPIOBATM  CTATUYHY  NOTMYHY  CTPYKTYpY  KOHTEMHepHOoro

(KkomneTteHTHOCTI)

nporpamHoro 3abesneyeHHs;

— CTBOPIOBATM  AMHAMIYHY  JIOTIMHY  CTPYKTYpy  KOHTEMHepHOoro
nporpamHoro 3abesneyeHHs;

— CTBOPIOBATU i3NUYHY CTPYKTYPY KOHTEMHEPHOro NpOrpamHoro
3abe3nevyeHHs;

— MNpOrpamHo peanizoByBaTu KOHTEMHEPHOTO nporpamHoro
3abe3neyeHHs.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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14. Software Infrastructure

Aucumnnina Software Infrastructure
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 8" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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
uikaBo/Tpeba
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — basics of infrastructure programming (infrastructure as code);
(pe3ynbratn — architecture of container software;
HaBYaHHs) — 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).
AK MOXHa Be able to:
KopucTyBaTuUcA — specify requirements to container software;
HabyTMmm 3HaHHAMKM | — develop static logic structure of container software;
| YMiHHAMK — develop dynamic logic structure of container software;

(KkomneTteHTHOCTI)

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

Syllabus

IHpopmauiiHe

3abe3neueHHs Electronic lecture notes
CemecTtpoBuit Credit

KOHTPOJb
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15. MporpamHi 3acobu 3axucty iHnbopmau,i

Ouncumnnina MporpamHi 3acobum 3axucry iHpopmauii
Kadeppa MporpamHoro 3abe3ne4yeHHA KOMN' IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

[ocsia KomaHAHOro po3pobaeHHA NPorpamMHoro 3abesneyeHHs.

o 6yae suBuyaTuca

Knacudikauia kpuntorpadidyHMx cuctem, enemeHTM KpUMTOaHanisy,
cbepun 3actocyBaHHA Kpuntorpadii, MoHoandasiTHi WKUPpU 3amiHK,
noniandasiTHi Wndpu 3amiHn, wWndpu nepectaHoBkMu, wWndp dPelictens,
CTaHaapT wuopyBaHHA paHux (DES), ctaHaapT AES, MiXHapoaHwui
anroputm wuopysaHHA gaHux (IDEA), Blowfish, RC5, apudmeTtnka y
Knacax NMWKiB 3a moaynem, teopema Pepma Ta Ennepa, anroputmum
nepeBipKN Yncen Ha NPoOCToTy, apuPMeTUKa A0BIMX YMUCEN, TEHEPYBAHHA
BMMAAKOBMX MPOCTUX YMCEN, NPUHUMNM NOoBYyAOBM KPUNTOCUCTEM 3
BIAKPUTMM Katouem, obmiH Kaovamm 3a cxemoto [ipodi-XenmaHa,
Anroputm RSA Ta metogmn daktopwusauii uncen, cxema Enb-Famana ta
METOAN  3HAXOAXKEHHA  AWCKPeTHOro  norapuéemy, BU3HAYEHHS
eNinTUYHOI KPWBOI, eninTUYHi KpuMBi Hag, CKiHYeHHUMK nonamu GF(p)
Ta GF(p™), eninTMYHUit aHanor obMiHy Kaovamum 3a cxemoto [Aidodi-
XenmaHa, anroputmm MHOXKeHHA Touykm EK Ha uucno, 3agava
ANCKPETHOro norapudmMyBaHHA Ha eNiNTUYHIA KPUBINA, eninTUYHUM
aHanor anroputmy RSA Ta cxemmn Enb-Famans, npuHumnu nobyaosu
KPUNTOCTIMKMX eNiNTUYHUX KPUBUX, CTaHAApPT umdposoro nignucy (DSS),
anroputm RSA Ta cxema Enb-Famansa B pexkumi umdposoro nignucy,
eninTUYHi anropnTMmn GopmMyBaHHA €NIeKTPOHHOro LMdpPoBOro nignucy.

Yomy ue
uikaBo/Tpeba
BMUBYATH

MicnAa BUBYEHHA AaHOI AUCLUNNIHW Y CTYAEHTIB GOPMYIOTbCA 34aTHOCTI:

— QaHanisysatu KpuntorpadivyHi cuctemu;

— obupatn KpunTtorpadiyHni anropuTm BiANOBIAHO 4o
chopmMynboBaHOI 3a4a4i;

— 3abe3neyvyBati pobOTY Cy4aCHUX KPUNTOCUCTEM;

— BMKOHYBaTH HafarogyKeHHsa Ta PO3pO6KY nporpamHoro
3abe3neyeHHA oA KpUNTOrpadiyHOro 3axmcry.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

3HaTu:

— MEeTOAM 3aXMCTy Bif HECAHKLIOHOBAHOrO YWTAHHA, KOHTPOIO
uinicHocTi iHdopmaLii, ayTeHTUdiKaLLT, 3aXUCTY AOKYMEHTIB Ta LiiHHUX
nanepis Big Nigpo6ok;

— cnocobu BMKOHAHHA onepauii y ckiHueHHomy noni suay GF(p) Ta
Moro poswurpeHHi GF(pm), a TaKOXK Ha eNiNTUYHIN KPUBINA;

— aNropuTMmM pos3noainy Katodis, ¢popmyBaHHA undpoBoro nignucy,
WndpyBaHHA AAHUX;

— NPUHLUNK pO3p0ob6KM CUMETPUYHMUX Ta ACUMETPUYHNX
KpunTorpadivyHMX anropmTmis;

— METOAMKM 3aCTOCYBAHHA Cy4aCHUX KpunTorpadiyHMx anropuTmis;

— ocobnmsocTi 3aCTOCYBaHHA KpunTorpadiyHmx ANropuTMmiB
nobyA0BaHUX HA €NINTUYHIN KPUBITA.
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Ymitu:

aHanisyBatm pesynbtatv  poboTn  BigomMux  KpuntorpadidyHmx
NPOTOKOIB;

OLHIOBATU CTIMKICTb KpUNTOrpadiyHNX aNropUTMIB;

y3aranbHIOBaT OTPMMaAHi eKCNepuMeHTasibHI pe3yibTaTy.

AK MmOXHa
KopucTyBaTUCA
HabyTUMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

NPOEKTYBAHHA CUCTEM KPUNTOrpadiyHOro 3axXmncTy;

po3pobneHHA nporpamHux 3acobis wudpysaHHA, gewndpyBaHHA
AAHWNX Ta CTBOPEHHA €NeKTPOHHOro undpoBOoro Nianucy;

CTBOPEHHA NPOrpaMHoro 3abesneyeHHs eninTUYHoi Kpuntorpadii;
3aCTOCyBaHHA KpunTorpadiyHMx CcTaHAapTiB npu  po3pobneHHi
nporpamHoro 3abesneyeHHs.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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16. Software Instruments of Information Protection

Aucumnnina Software Instruments of Information Protection
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 8" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

Experience in team development of software.

Lo 6yae suBuyaTuca

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. EIGamal 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 EIGamal scheme in
digital signature mode. Elliptical algorithms of forming electronic digital
signature.

Yomy ue
uikaBo/Tpeba
BMBYATH

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 moxKHa
HaBYUTUCA
(pesynbratn
HaB4YaHHA)

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.

AK MmOXHa
KopucTyBaTUcA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

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.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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17. TexHonoria Block Chain

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

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa

Bumoru Ao noyatky BonogiHHA 3HAHHAMM 3 HaBYanbHUX aucumnniH  «OpraHisauia

BMBYEHHA KOMN'IOTEPHUX cuctem i mepex», «OCHOBM MpOrpamyBaHHAY,
«lporpamyBaHHA», «basn pgaHux», «KOMMOHEHTM NpPOrpamHoi
iHXeHepii».

o 6yae suBuaTuca

OcHoBMW, NepeBarn Ta HeAONIKM BUKOPUCTAHHA TeXHONOrii 610K4YelH,
apxiTeKkTypa nporpamHoro 3abesneyeHHA 3a TexHOJNOriEld 610K4YelH,
cnocobu BM3HAYEHHA TeXHOAOrii 61OKYEH, NPAaKTUYHE BUKOPUCTAHHSA
TexHoNorii 610K4YEeNH, PiSHOBUAM NPAKTUYHUX 3aCTOCYHKIB TeXHONOrii
H6N0KYENH, NPAKTUYHMMA 3aCTOCYHOK Ethereum TexHonorii 610KYeiH,
po3p0obHAEHHA NPOrPamMHMX 3aCTOCYHKIB Ha naatdopmi Ethereum mosoto
Solidity.

MporpamHa nnatpopma Ethereum, mosa nporpamysaHHa Solidity.

Yomy ue MeTo ANCUMNNIHM € HABYTTA TEOPETUYHUX 3HAHDb | NPAKTUYHUX HABUKIB

uikaso/Tpeba pPO3p0obAEHHA PO3NoAiNeHNX NPOrPAMHMX 3aCTOCYHKIB 3@ TEXHO/OTIED

BMBYATH H610KYEeNH. BMKOPUCTAHHA HAbyTMX MNPaKTUYHUX HABMKIB A03BOAUTb
NPOEKTYBATW, PO3POBNATM Ta eKCnayaTyBaTU PO3NOAINEHHI NPOrpamHi
3aCTOCYHKMW.

Yomy moxKHa 3HaTu:

HaBYUTUCA — OCHOBW BMKOPWUCTAHHA TEXHONOTIT H10KYENH;

(pesynbratn — nepesaru Ta HeAONiKM BUKOPUCTAHHA TeXHONOriT 610KYelH;
HaBYaHHs) — apXiTeKTypy nporpamHoro 3abesneyeHHA 3a TeEXHONOriEl0 B610KYENH;
— Ccnocobu BM3HAYEHHA TEXHO/Orii 6IOKYElH;

— MNPAKTUYHE BUKOPUCTAHHA TEXHOOTiT HNOKYENH;
— Pi3HOBMAM NPAKTUYHMX 3aCTOCYHKIB TEXHOOTIT 6/10KYeliH;
— MNPAKTUYHMM 3acTOCYHOK Ethereum TexHonorii 610KYeNH;
— po3pobneHHA NporpaMHMX 3aCTOCYHKiB Ha naatdopmi Ethereum.
AK MmOXHa YmiTtu:
KopucrtysaTtuca — 0b6upaTM Ta BUKOPWUCTOBYBATM MNPOrpamMHi 3aCTOCYHKM TEXHONOTIi
HabyTMmMM 3HAHHAMMU H610KYENH;
| YMiHHAMK — NPOEKTYBaTV PO3NOAINEHI NPOrPaMHi 3aCTOCYHKMU;

(KkomneTteHTHOCTI)

— po3pobaATU po3noAifeHi NporpamHi 3aCTOCYHKU;
eKCcnayaTyBaT po3nogifieHi MporpamHi 3aCTOCYHKM.

Cunnabyc

IHpopmauiiHe

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik

KOHTPO/b
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18. Block Chain Technology

Ouvcumnnina Block Chain Technology
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 8" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — fundamentals of using blockchain technology;
(pesynbratn — advantages and disadvantages of using blockchain technology;
HaBYaHHA) — 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 MOXKHa To be able:
KOpUCTYyBaTUCA — select and use blockchain software applications;
Habytumu 3HaHHAMK | — design distributed software applications;
| yMiHHAMM — develop distributed software applications;

(KkomneTteHTHOCTI)

— exploit distributed software applications.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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19. EmnipuyHi meToam NporpamHoi iHxKeHepii

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

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4vyaTky
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gUCUUNAIH «ANTOPUTMM Ta CTPYKTYPU AAHUX»,
«MporpamyBaHHA», «MaTtemaTUYHUI aHanis», «JliHinHa anrebpa Ta
aHaniTMyHa  reometTpia».  [locBig  po3pobneHHA  NPOrpamHoro
3abe3neyeHHA Ha Byab-AKiA MOBI NporpamyBaHHA

o 6yae suBuaTuca

Po3pobneHHs Ta epeKkTMBHE 3aCTOCYBAHHA MPOrpPamHUX AO0AATKIB ANA
reHepyBaHHA NCeBAOBMNAAKOBUX yuncen. Po3pobneHHA nporpamHoro
3abe3neyeHHs AnA reHepyBaHHA NCEBAOBMMNAAKOBMX YMCEN i3 3a4aHUM
3aKOHOM po3noginy. Po3pobneHHA nporpamHoro 3abesneyeHHA Ons
OLHIOBAHHA BMMNAAKOBOCTI MOCAIAOBHOCTI YMcen, Wo NpoBoAMTbCA 3a
A,0M0MOror0 eMMipUYHUX KpUTepIiB.

Yomy ue
uikaBo/Tpeba
BMUBYATH

Uncna, sAKki obupatoTbca BUNAAKOBMM UYMHOM, 3HaxoAAaATb barato
KOPUCHMX 3aCTOCYBaHb: MOZAENOBAHHA, MPOrpamyBaHHA, NPUAHATTA
pileHb, maTemaTuKa Ta posBaru. [pu ubomy Bif, AKOCTI reHepaTopiB
BMMAAKOBMX YMCEN HAMNpPAMY 3a/leXWUTb AKICTb pPe3ynbTaTis, WO
oTpumytoTbca. Lo obctasmHy nigKpecntoe uutaTa BiJOMOro BYEHOro
PobepTta Kas’to 3 HauioHanbHoi nabopatopii OyK-Pigk “reHepyBaHHA
BMMAAKOBMX 4YMCE/ 33aHAATO BaX/auMBe, WOO 3aAnMWKUTU  Horo
BUNaaKoBMM”.

Yomy moxKHa

3HaTu:

HaBUYUTUCA — MEeToAM reHepyBaHHA NCEBAOBUNALKOBMX 4YMCeN 3 PIBHOMIPHUM

(pesynbratn 3aKOHOM pOo3MoA4iny Ha 3agaHoOMy iHTepBani;

HaBYaHHA) — MEeToAM reHepyBaHHA MNCEBAOBUMALKOBMX 4ncen 3 noxigHMmu Big,
PiBHOMIPHOro 3aKoHamm po3noainy i3 3afaHumm napameTpamu;

— emMnipuyHi KpuTepii OUiHKM CTyneHA BMNAAKOBOCTI MOCNIAOBHOCTI
yucen.

Ymitu:

— 3aCTOCOBYBATM  Ha MpPaKTULi MeToAu  reHepyBaHHA  LiAUX
nceBgoBMNAgKOBMX 4YMcen i3 3agaHMM 3aKOHOM po3noAiny Ta
3alaHUMM NapameTpamu;

— 3acToCcOBYBaTWM Ha MNpaKTULi MeToAW TreHepyBaHHA  AiACHUX
nceBaoBMNAgKOBMX 4YuMcen i3 3agaHMM 3aKOHOM po3noAiny Ta
3aZlaHUMM NapameTpamu;

— 3aCTOCOBYBATW Ha NPAKTULI eMNipUYHi KpuTepii OLiHKKM BUNAAKOBOCTI
NoCNiA4OBHOCTI Yncen;

— po3pobnATM  nporpamHe  3abe3neyeHHA  gAA reHepyBaHHA
NOCNIAOBHOCTI NCEBAOBUMNALKOBMX 4YMCEN i3 3afgaHUM 3aKOHOM
po3noAiny Ta 3agaHnUMKM napameTpamu;

— po3pobsATU nporpamHe 3abe3nevyeHHs ANA OUIHKWM BWMNAAKOBOCTI
NocNig4o0BHOCTI Yncen.

AK MmOXHa — MNPOEKTYBAaHHA TreHepaTopiB NCeBAOBMMNAAKOBUX MOCAIAOBHOCTEN
KopUCTyBaTUCA yumcen 3 PiBHOMIPHMM PO3NOAINIOM;
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HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

— MPOEKTYBaHHA

reHepaTopiB MNCeBAOBMNAAKOBUX MOCNiIAOBHOCTEM

yucen 3 A0BiIbHUM 3aKOHOM po3noainy;
— po3pobaeHHA nporpamHoro 3abesnevyeHHA 418 OLiHKM BUMALKOBOCTI
NoCcNig4o0BHOCTI Yncen.

IHpopmauiiHe

Cunnabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik
KOHTPO/b
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20. Empirical Software Engineering Methods

Ouvcumnnina Empirical Software Engineering Methods
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 8" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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 6yae suBuyaTuca

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
BMUBYATH

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 moxKHa

To know:

HaBYUTUCA — methods of generating pseudo random numbers with uniform
(pesynbratn distribution law at a given interval;
HaBYaHHA) — 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.
AK MOXKHa Be able to:
KopucTyBaTuca — design pseudo random number generators with uniform distribution;
HabyTumu 3HaHHAMM | — design pseudo random number generators with arbitrary distribution
i YMiHHAMM law;
(komneTteHTHOCTI) — develop software to estimate random of number sequence.
IHpopmauiiHe Syllabus

3abe3neyeHHA

Electronic lecture notes
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CemecTtpoBuii
KOHTPO/b

Credit
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21. Metoau nobyaoBuM NporpaMHmnx 3acobis A4na MaTpUUHUX 064YNCIEHD

Aucumnnina MeToaum nobyaoBM NnporpamHumx 3acobis ANA MaTpUUHUX 06UYMCNEHD
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Mepwwnin (6akanaBpCcbKuit)

Kypc, cemectp

4 kypc, 8 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3 HaBYaAbHUX AucUUNAIH  «MaTemaTU4HK
aHanis», «JliHinHa anrebpa Ta aHaniTMYHA reomeTpia», «KANropuUTMM Ta
CTPYKTYypu  gaHux»,  «lporpamysBaHHA». [locBig ~ KOMaHAHOro
po3p0obHAEHHA NPOrpamHoOro 3abesneyeHHs.

o 6yae suBuyaTuca

CyyacHi meTogm Ta NnporpamHi 3acobu ana pobotn 3 maTpuyamm
BE/IMKOI PO3MIPHOCTI Ta IX MicLLe B MaTeEMATUYHOMY MOAEAOBAHHI.

Yomy ue
uikaBo/Tpeba
BMBYATH

MicnAa BUBYEHHA AaHOI AUCLUNAIHW Y CTYAEHTIB GOPMYIOTbCA 34aTHOCTI:

— aHani3yBaTM NpPOrpamHi MeToam BUKOHaHHA MAaTPUYHUX 06YNCNEHD;

— aHani3yBaTu Ta OLHIOBATN NOXMOKM NpoBeAEHUX 06YMNCNEHb HaL
MaTPULLAMW BEIMKOT PO3MIpHOCTI;

— BMKOHYBaTW BMOIip HEOOXiAHMX MAaTEMATUYHMX Ta NPOrPAMHUX
bYHKLIM anA po3B’A3aHHA NOCTaBAEHOI 3a4a4i;

— po3pobnAaTU Ta ePEeKTUBHO 3aCTOCYBATU NPOrPamHi 0AATKM ANA
YMCeNbHOro PO3B’A3aHHA MATPUYHMX 3a4au.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaB4YaHHA)

3HaTtu:

— MeToAum Po3B’A3aHHA YaCTKOBOI NPO6ieMn BNACHUX 3HAYEHD;

— MeToau po3B’A3aHHA NOBHOI NPob6aeMU BNlACHUX 3HAYEHD;

— MeTOf, BMKOHAHHA CUHTYNAPHOTO pPO3KAAAEHHA MNPAMOKYTHOI
MaTpuULL;

— MeToAau anpoKcumauii TabanyHo-3aaaHux GyHKLIN;

— MeToAM NPOrpaMHOro po3s’A3aHHA CUCTEM HENIHIMHUX PIBHAHb.

Ymitu:

— aHanisyBatM Ta OLUiHIOBAaTM NOXMOKYy MNPOrpamHO OTPUMAHOrO
PO3B’A3Ky MaTeMaTMYHOI 334a4i;

— y3arasbHOBATM Ta aHanNi3yBaTM NPOrpamMHi meToau po3s’A3aHHA
CUCTEM HeNiHIMHUX PiBHAHD;

— 3aCTOCOBYBATU Ha MNPAKTULi MeToaM pPO3B’A3aHHA MATeMaTUYHUX
3aaa4 Ha EOM;

— po3pobnatTM  nporpamHe  3abesneyeHHs
PO3B’A3aHHA MATPUYHMX 3a4au.

anAa YyncenbHoOro

AK MmoXHa
KopucTyBaTUCA
HabyTUMM 3HAHHAMMU
i yMiHHAMM
(KkomneTteHTHOCTI)

Ymitu:

— MPOEKTYBATU CUCTEMM KOMM'IOTEPHOI MAaTEMATUKM ANA BUKOHAHHA
MaTPUYHUX 0BYMCNEHD;

— BMKOPUCTOBYBATU Cy4aCHi MaTeMaTUYHI NaKeTU.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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22. Matrix Calculus Software Methods

Aucumnnina Matrix Calculus Software Methods
Kadeppa Computer Systems Software Department
PiseHb BO First (Bachelor)

Kypc, cemectp

4t year, 8" semester

O6car aucumnninm

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

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

o 6yae suBuaTuca

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

Yomy ue
uikaBo/Tpeba
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — methods of solving a partial problem of eigenvalues;
(pesynbratu — methods of solving the complete problem of eigenvalues;
HaBYaHHs) — 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.
AK MOXKHa Be able to:
KopuUcTyBaTuca — design of computer mathematics systems for performing matrix
HabyTMMM 3HAHHAMMU calculations;
| YMiHHAMK — use of modern mathematical packages.
(KkomneTteHTHOCTI)
IHpopmauiiHe Syllabus
3abe3sneuyeHHn Electronic lecture notes
CemecTtpoBuit Credit
KOHTPO/b
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