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IHCTPYKLiA KOpUCTyBauyam Katanory

1. KinbKictb i 0bcar (y kKpeautax EKTC) HaBYaNbHUX AUCUMNIH, AKI MOXKe 06paTh CTyaeHT
(BMBIpKOBUX ANCUMNNIH) BU3HAYAETLCA HAaBYaIbHMM NAAHOM, a came gns 1 Kypcy — 23 KpeauTwm (3
ANCUMNNIHM No 5 KpeauTis, 2 ANCUMNAIHK MO 4 KpeanTn), Ans 2 Kypcy — 8 KpeauTis (2 AuCUUNAiHK
no 4 kpeawutu). Y HaBYa/NIbHOMY NNAHI 3a3HAYAETbCA TAKOXK CEMECTP, Y AKOMY BMKAALAETLCA
BMbipKoBa ancumnaiHa, Gopma cemMecTpoBOro KOHTPOJIKO, BUAM Ta 06CATM HaBYaIbHUX 3aHATb.

2. Y pa3i HeEMOXANBOCTI $OopMyBaHHA MOBHOI aKaAeMi4yHOi rpynn AnA BUBYEHHA MNEBHOI
BUOIPKOBOI AUCUMNAIHWN, CTyAeHTaM HaJa€eTbCA MOMKAMUBICTb 3MIMCHUTM NOBTOPHUK BUBIp,
NPUELHABLINCD A0 BXe CPOPMOBAHMX HABYANbHUX FPY.

3. CTyAeHT He MoOsKe ABidYi 06paTn OAHY M Ty K camy HaByasbHYy AucumnaiHy. CTyaeHT He
MoXKe 0bpaTn ogHy M Ty K CaMy HaBYalbHYy AMCUMNAIHY, AKAa BUKNALAETbCA YKPAIHCbKOK Ta
aHTNINCbKOID MOBaMM OAHOYACHO (HeobxiaHo obpaTn abo yKpaiHOMOBHWI, abo aHTNOMOBHUMN
BapiaHT).

4. CTypeHT, AKMN 3HexTyBaB CBOIM npaBom Bubopy, byae 3anmcaHWin Ha BMBYEHHA TUX
AVUCUMNANIH, AKi 3aBigyBay BMMNYCKOBOI Kadeapu BBarKaTUme MNOTPIOHMMKW ANna onTUmisaui
HaBYa/IbHUX FPyN i NOTOKIB.

5. O6paHi CcTyaeHTOM HaB4Ya/ibHi AUCUMNAIHM 3a3Ha4YaloTbCsA Yy MOro iHAUBIAyanbHOMY
HaBYa/IbHOMY NAaHi.

6. bBinbwe iHPopmaLii NpPo MopsAOK peanisaujii CTyAeHTamMu npaBa Ha BiibHUI BUBIp
HaBYa/lbHUX AUCUMNNIH MOKHA 3HaNTK y MON0XKEHHI NPO NOPSAAOK peanisalii cTyaeHTaMKu npaBa Ha
Bi/IbHUI BUBIp HaBYaNbHUX AUCUMNJIIH.



d-KaTtanor

Aucyunninu 0na 1 Kypcy (eubip nepwoKypcHukis)

MoTpi6bHo 06paTn 23 KpeauTn 3a pik: 3 gucumnaiHm no 5 Kpeautis, 2 AgucUUNAIHK NO 4 KpeauTy.

. . Kin-tb CemectpoBa
Ne Ha3Ba HaB4YanbHOI AUCUUNNIHU Cemectp . .
KpeauTis arecrauin

1. ANropuUTMIYHO-NPOrpamHi MeToam 3axXmcTy 2 4 3aMik
iHbopmauii

2. Software Instruments of Information 2 4 3aniK
Protection

3. MapanenbHi Ta po3nogineHi obuncneHHn 2 4 3anik

4, Parallel and Distributed Computing 2 4 3anik

5. TexHonorii cynepkomn'toTepHUX 2 4 3aMik
obuncneHb

6. High Performance Computing 2 4 3anik
Technologies

7. TexHonorii 06pobneHHA uMPpoBuUx 2 4 3aMik
306paKeHb Ta cMrHanis

8. Technologies of Processing Digital Images 2 4 3anik
and Signals

9. MeTtoam Block Chain 2 5 eK3ameH

10. Block Chain Methods 2 5 eK3ameH

11. MaTtemaTnyHe MmoaeNItoBaHHA CUCTEM i 2 5 eK3ameH
npouecis

12. Mathematical Modeling of Systems and 2 5 eK3aMeH
Processes

13. lMpOEKTYBaHHA Cy4aCHUX 2 5 eK3ameH
BMCOKONPOAYKTUBHUX 06UYMCNIOBANIbHUX
cucTem

14. Design of Modem High-Performance 2 5 eK3ameH
Computer Systems

15. MalwwuHHe HaBYaHHA 2 5 eK3ameH

16. Machine Learning 2 5 €K3amMeH

17. ApXiTeKTypa NporpamHoro 3abesneyeHHs 2 5 eK3ameH
Ta KOMNOHEHTHO-OPIEHTOBaHE
NPOEKTYBAHHA

18. Software Architecture and Component- 2 5 eK3ameH
Based Design

19. XmapHi TexHonorii 2 5 €K3amMeH

20. Cloud Technologies 2 5 eK3ameH




Aucyunninu 0nsa 2 Kypcy (eubip nepwoKypcHuUKie 0aa 0c8iMHbO-HAYKOBOI

npozpamu)

MoTpibHo 06paTn 8 KpeauTis 3a pikK.

. . Kin-tb CemectpoBa
Ne Ha3Ba HaB4YanbHOI AUCUUNNIHU Cemectp . .
KpeauTis arecrauin
MPOEKTYBaHHA Ta PO3pPO6NEHHA 3 4 3anik
MeperKeBoro NporpaMHoro 3abesneyeHHs
Network Software Design and 3 4 3anik
Development
MeperkeBa apxiTekTypa Ta 6e3neKa loT 3 4 3aMik
NPUCTpOiIB
Network Architecture and loT Device 3 4 3aniK
Security
Benuki gaHi Ta aHaniTMKa 3 4 3anik
Big Data and Analytics 3 4 3anik
KpeatnsHi TexHonorii ynpasaiHHaA IT 3 4 3aMik
nporpamamu Ta NPOEKTaMMU
Creative Technologies for Managing IT 3 4 3anik

Programs and Projects




AHoTauii BUbipKoBUX gncumnnid gna 1 kypcy

1. ANropuTMIiYHO-NPOrpamHi metToam 3axucty iHpopmaduii

OuvcuunniHa

ANroputmiyHo-nporpamHi metoamu 3axucrty iHpopmauii

PiseHb BO Opyrunii (marictepcbknia)

Kypc 1

O6car 4 kpeanTtn EKTC

Mosa YKpaiHCbKa

BUKNA[AHHA

Kadeppa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM

Bumoru ao — BOJIOAiHHA 3HAaHHAMM i3 gucumnaiH "MporpamHe 3abe3neyeHHsA cucTem

no4YaTKy BUBYEHHA

aBTOMaTM4HOI igeHTMdikauii", "MopgenoBaHHS Ta MNPOEKTYBAHHSA
iHbopMaLiiHUX cuctem";
— [10CBiA, KOMaHAHOro po3pobaeHHA NPorpaMHoro 3abesneyeHHs.

Lo 6yae
BUBYATUCA

Knacndikauia KpuntorpadiyHnUx cUctem, efIeMeHTU KPpUNTOaHanisy, chepwu
3acTocyBaHHA Kpuntorpadii, MoHoandaBiTHI WNdPKM 3aMiHK, NoniandasiTHI
wnudpu 3amiHM, wWndpu nepectaHoBku, wWnedp deictenda, cTaHaapT
wndpysaHHAa aaHux (DES), crtaHgapt AES, MiXHapoaHuUit anroputm
wndpysaHHA aaHux (IDEA), Blowfish, RC5, apudmeTrKka y Knacax ULIKIB 3a
moaynem, teopema Pepma Ta Ennepa, anroputmm nepesipkU ymcen Ha
NPOCTOTY, apuPMeTUKa LOBIMX YMCEN, FeHepPyBaHHA BUNALKOBUX NMPOCTUX
yucen, NPUHUMNM NoOYAOBM KPUNTOCUCTEM 3 BIAKPUTUM Katouem, 0bMiH
Kntoyamm  3a cxemoro  [Aipdi-XenmaHa, Anroputm RSA Ta metoaum
¢daKkTopmsauii uucen, cxema Enb-FTamanAa Ta MeTOoAM 3HAXOAMKEHHA
AVNCKPETHOTro Norapudpmy, BU3HaYeHHS eNinTUYHOT KPUBOI, eNiNTUYHI KPUBI
Hagd cKiHYeHHMMK nonaamu GF(p) Ta GF(p™), eninTuyHMiM aHanor obmiHy
Kntoyamm 3a cxemotro Aiddi-XenmaHa, anroputmm MHOXKEHHA TOYKKU EK Ha
YMCNO, 3aa4Ya [AUCKPETHOrO NOrapudmMyBaHHA Ha eninTUYHIA KPUBIN,
eninTUYHMM aHanor anroputmy RSA Ta cxemu Enb-Famana, npuHUMnu
nobyfoBM KPUNTOCTIMKUX eNinTUYHUX KPUBMX, CTaHAAPT UMPpoBOro
nignucy (DSS), anroputm RSA Ta cxema Enb-Famans B pexumi umdpposoro
nignucy, eninTuuHi anropntmm ¢GoOpmMyBaHHA €NEKTPOHHOro uMdpposoro
nignucy.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeTolo KpeguTHOro moayna € ¢GopmMyBaHHA Yy CTYAEHTIB 34aTHOCTEM
aHanisyBatm KpuntorpadiuyHi cuctemu, obupatn KpuntorpadiyHuin
anropuT™m BignosiaHo Ao chopmMynboBaHOI 3aAadi, 3abe3neuysat poboTy
CYYaCHMX KPUNTOCUCTEM, BMKOHYBATU HaNarogKeHHA Ta pPO3pobKy
nporpamHoro 3abesneyeHHA gna KpUNTorpadiuHOro 3axmcry.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

3HaTu:

— METOAM 3aXUCTY Bif, HECAHKLLIOHOBAHOTO YMTAHHA, KOHTPOJIO Li/TICHOCTI
iHbopMmaLii, ayTeHTMdiKaLii, 3aXUCTy AOKYMEHTIB Ta LiHHUX nanepis Big,
niapobokK;

— cnocobu BUKOHaHHSA onepaLiii y ckiHueHHomy noni suay GF(p) Ta roro
po3wmnpeHHi GF(pm), a TakoXX Ha eNinTUYHIN KpUBIlA;

— QAropuTMM pO3NoAiny Kawdie, GopmyBaHHA uMdpoBOro nignucy,
WndpyBaHHA JAHUX;

— NPUHLUNKW PO3POBKN CUMETPUYHUX Ta aCUMETPUYHUX KpUnTorpadiyHmx
ANroOpUTMIB;




METOAMKM 3aCTOCYBAHHA Cy4aCHUX KPUNTOrpadiyHMX aNropuTmise;
0C0b61MBOCTI 3aCTOCYBaHHA KpunTorpadivyHMx aaropuTmie nobyaoBaHUX
Ha eNinTUYHIN KPUBIN.

Ymitu:

aHanisyBaTu pe3ynbTaTn poboTH BiAOMMX KpunTorpadiyHMX NPOTOKONIB;
OLiHIOBATU CTiMKiCTb KpnnTOorpadiyHNUX anropuUTMmis;
y3arasbHIOBaTM OTPMMaAHI eKCNepUMEHTAbHI pe3yabTaTy.

K MOXKHa
KOpuUCTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(KomneTeHTHOCTI)

Ymitu:

NPOEKTYBATN CUCTEMM KPUNTOTrPadiyHOro 3aXUCTY;

po3pobatoBaTN NPOrpamHi 3acobu WwudpysaHHA, AeNdpPyBaHHA AaHUX
Ta CTBOPEHHA e/IEKTPOHHOro undpoBOro nignucy;

CTBOPIOBATHY NporpamHe 3abesneyeHHs eninTMYHoi Kpuntorpadii;
3acTocoBYyBaTM  KpuntorpadiyHi  cTaHAapTM  nNpu  po3pobaeHHi
nporpamHoro 3abesneyeHHs.

IHpopmauiiiHe

3aBAaHHA 414 BUKOHAHHA 1abopaTopHUX pobiT

3abe3neuyeHHn

dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMIA NPAKTUKYM, CaMOCTiliHa poboTa
nposeAeHHA CTYAEHTIB, KOHCYAbTaLi

3aHATb

CemecTpoBui 3anik

KOHTpPOJ/b




2. Software Instruments of Information Protection

OuvcuunniHa

Software Instruments of Information Protection

PiseHb BO Opyrunii (marictepcbknia)

Kypc 1

O6car 4 credits

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go — knowledge of the disciplines "Software of automatic identification

no4YaTKy BUBYEHHA

systems", "Modeling and designing information systems";
— experience in team development of software.

Lo 6yae
BUBYATUCA

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

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the course is to form students' 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 MoOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

To know:

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

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

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

— principles of developing symmetric and asymmetric cryptographic
algorithm;

— methods of applying modern cryptographic algorithms;

— features of applying cryptographic algorithms based on elliptic curve.

Be able to:

— analyze work results of known cryptographic protocols;

— estimate the stability of cryptographic algorithms;

8




summarize the obtained experimental results.

AAK MOXKHa
KopuCTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(komneTeHTHOCTI)

Be able to:

design systems of cryptographic protection;

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

develop software of elliptical cryptography;

apply cryptographic standards for software development.

IHpopmauiiiHe
3abe3neyeHHA

Methodical instructions for laboratory work

dopma
npoBeAeHHA
3aHATb

Lectures, computer classes, independent work of students, consultations

CemecTpoBui
KOHTPO/Ib

Test




3. MNapanenbHi Ta po3noaineHi 0bYncneHHs

OuvcuunniHa

MapanenbHi Ta po3nogineHi o6uncieHHs

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 4 KpeauTiB EKTC

Mosa YKpaiHCbKa

BUKNAAAHHA

Kadeapa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM

Bumoru go BasoBi 3HaHHA 3 KOMM'IOTEPHOI NOTiKW, MNPOrpamyBaHHA, AUCKPETHOT

no4YaTKy BUBYEHHA

MaTeMaTUKK, apXiTEKTYPU KOMN'tOTePa, apXiTEKTYPU onepaLiiHUX CUCTEM.

Lo 6yae Po3rnagatoTbcs cydacHi meToam Ta 3acobu napanenbHOro NporpamyBaHHA
BMBYATUCA (mpi, OpenMP, KoHuUenuia xmapHux obuncnerHb Ta GRID cuctem), a Takox
NPOEKTYBAHHA obuncnoBanbHUX cucTem (MynbTMRpOLECOPHMUX,
po3nogineHnx Ta  HeTpaauuinMHuMX), Wo  p[o3BonAlTs  byaysatu
BUCOKOedEeKTUBHI cy4yacHi Ta baratopyHKLiOHaNbHi iHGOPMaLLiNHI cucTemu.
Yomy ue MeToto KpeauTHoro moayna € popmyBaHHA y 3406yBayiB OCBITU 34aTHOCTI
uikaso/Tpeba CaMOCTIiHO po3pobaoBaTM Ta BUKOPWUCTOBYBATUM MeETOAM Ta 3acobu
BMBYATU nporpamyBaHHsA 3a4a4 A1A NapanesbHUX Ta PO3NOAiNeHNX KOMM IOTePHUX

cncrem.

Yomy MOKHa

Ymitu:

HaBYUTUCA — MPOEKTYBATM NapanesibHi CUCTEMU NPOrPamMyBaHHA;
(pesynbratn — BWKOPMCTOBYBATM Y NPOEKTAX CynepKomn’'toTepu;
HaBYaHHA) — BUWKOPMCTOBYBATK y NpoekTax GRID TexHonorii;
— BMKOPMCTOBYBATM Y NPOEKTAX HEMPOMEPEXKEBI Ta XMAPHI CUCTEMM.
AK MOXKHa MpuUAMaTK yyacTb B PO3POOLI Cy4aCHUX MPOEKTIB 0OpobKM iHPopmaLlii
KopuctysaTucsa (cnctem big data Ta iHW.), B TOMY 4uCAi CUCTEM 3 HEKJACUYHOIO
HabyTumm apXiTEKTYpPOIO Ta NPOrpaMHoro 3abesneyeHHs 41a HUX.
3HaHHAMM i
YMiHHAMMU

(KkomneTeHTHOCTI)

IHpopmauiiiHe

KoHcnekT nekuin

3abe3neyeHHs Hoctyn po cynepkomn’totepa KMl (npamuia goctyn)
JocTyn A0 3arafibHOYHIBEPCUTETCbKOT KOMN' IOTEPHOT Mepexi
JocTtyn ao komn'toTepHux Knacis Kadeapu N3KC

dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMI NPAKTUKYM, CaMOCTiliHa poboTa

npoBeaeHHA CTYAEHTIB, KOHCYAbTaLi

3aHATb

CemecTpoBui 3anik

KOHTpPOJ/b

10




4. Parallel and Distributed Computing

OuvcuunniHa

Parallel and Distributed Computing

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 4 credit

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Basic knowledge of computer logic, programming, discrete mathematic,

no4YaTKy BUBYEHHA

computer architecture, operating system architecture

Wo 6yge Modern methods and instruments of parallel programming (mpi, OpenMP,

BMBYATUCA cloud computing concept and GRID systems) are considered, as well as
design of computer systems (multiprocessor, distributed and non-
traditional), which allow to build highly efficient modern and
multifunctional information systems.

Yomy ue The aim of the course is to form students' ability to develop and apply

uikaso/Tpeba methods and tools of programming tasks for parallel and distributed

BMBYATU Computing computer systems.

Yomy MOKHa

Be able to:

HaBYMTUCA — design parallel programming systems;
(pesynbratn — use supercomputers in projects;
HaBYaHHA) — use GRID technologies in projects;
— use neural network and cloud systems in projects.
AAK MOXKHa Take part to develop modern projects of information processing (for
KopuctysaTucsa example, big data system and etc.) including systems with non-classical
HabyTumm architecture and software for them.
3HaHHAMM i
YMiHHAMMU

(komneTeHTHOCTI)

IHpopmauiiiHe

Lecture notes

3abe3neuyeHHsA Methodical instructions for laboratory work

Access to KPl supercomputer (direct access)

Access to general university computer network

Access to computer class of Computer Systems Software Department
dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA
3aHATb
CemecTpoBui Test
KOHTPO/Ib
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5. TexHonorii cynepkomn'toTepHUx obyncieHb

OuvcuunniHa

MPOEKTYBAHHA Cy4aCHUX BUCOKONPOAYKTUBHUX 06UNCNIOBANIBHUX

cuctem
PiseHb BO Opyrnii (marictepcbknia)
Kypc 1
O6car 4 kpeaunTtn EKTC
Mosa YKpaiHCbKa
BUKNIaAaHHA
Kadeapa MporpamHoro 3abe3sneyeHHA KOMN'IOTEPHUX CUCTEM
Bumoru go BonopajiHHA 3HaHHAMM i3 aucumniid "CuctemHe nporpamysaHHA", "OcHoBYM

no4YaTKy BUBYEHHA

web-nporpamysaHHsa", "MporpamyBaHHa", "MapanenbvHi Ta po3nogineHi
obuncnenHs", "ba3u gaHux".

Lo 6yae
BUBYATUCA

Cynepkomn’oTepn Ta NoB’A3aHi 3 HUMU TexHoorii. KoHuenuii Ta ocHoBM
nobysoBM  BMCOKOLWBWMAKICHUX  obumcntoBanbHUX  cuctem. OCHOBHI
NPUHLMNN Ta MeToaM 0BYMCNEeHb Y BUCOKOLIBUAKICHUX 06YMCNOBANbHUX
cMcTeMax Ta KOMMAeKcax pi3HOi apxitektypu. OcCHOBM apXiTeKTypu
6araTonpouecopHMX 06YMCNOBANBbHMX CUCTEM. APXITEKTYPU Ta CTaHZAPTH
po3nogineHux obuucneHb. TexHonorii Ta NPUHUMON  PO3NOAIEHNX
obuuncneHb. OcobaunBocTi Ta NPobiemu napanenbHoi 06pPobKU Ta OCHOBHI
WAAXM iX BUpiWeHHA. MeToau OUiIHKM NPOAYKTUBHOCTI LIBMAKOAIOUMX
6aratonpouecopHux obumcatoBanbHUX cuctem. OCHOBHI  cueHapii
BMKOPUCTAaHHA BUCOKOLIBUAKICHUX 06UYMCNEHD.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto AncumnniHM € GopmMyBaHHA Y CTYAEHTIB 343aTHOCTEN PO3POBAATU
nporpamHe 3abesneyeHHA 3 MAKCMMaNbHUM BUKOPUCTAHHAM Cy4acCHOro
pPiBHA iCHYIOYOro TEXHIYHOro MapKy, 3aCTOCOBYBAaTM BMCOKOLUBWUAKICHI
obuncntoBanbHi CMCTEMU AN1A 3340BOJIEHHA CTPIMKOTO 3POCTaHHA Cy4acHMX
o6yncntoBaNbHUX BUMOT.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

YMmitu:

— CTBOPIOBATM Ta BWUKOPUCTOBYBATU BMCOKOMPOAYKTUBHI
cucTeMm Ha 6a3si iCHYHUYMX TEXHIYHUX pecypcis;

— QaHanisyBaTM BUMOIM A0 Cy4aCHUX BUCOKOMPOAYKTUBHUX KOMN OTEPHUX
cucTem;

— BWKOPMCTOBYBATM METOAM OLIHKM NPOAYKTUBHOCTI 064YMCNIOBaNbHUX
cucTem;

— po3B’A3yBaTM 3aJauyi MPOEKTYBAHHA Ta eKcn/ayaTauji po3nogdineHux
CUCTEM 3 NiABULLEHMMN BUMOTaMM A0 06YMCNOBANbHUX MOXK/IUBOCTEN;

nporpamHi

— po3pobnATM HOBI APXITEKTYPU BMCOKOLIBUAKICHMX 06YMCNOBANbHUX
cucTem;

— 3aCTOCOBYBATM TEOPETUYHI 3HAHHA AN1A PO3B’A3aHHA NPAKTUYHUX 33434
niaoBULWEHOT CKNaAHOCTi B  nNiaHi  6e3nepepBHOro  3pOCTaHHSA
064MCNIOBANIbHUX MOXK/IMBOCTEN | LUBUAKOAIT NPOrPaMHUX CUCTEM;

— OCBOITU Cy4YacHi TexHonorii Hyper-V.

AK MOXKHa
KopuctysaTucsa
HabyTumm
3HAHHAMM i

YmiTtu:

— 3aCTOCOBYBATU TEXHO/OTIi CynepKomn’'toTepHNX 0BYNCNEHD;

— BMKOPMCTOBYBAaTM Ha OAHOMY KOMMN'lOTEpPi OZHOYACHO JeKisbKa
onepaLiMHUX CUCTEM;
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YMiHHAMMU
(KomneTeHTHOCTI)

— OAHOYACHO KOPWUCTYBAaTUCb OCOOAMBOCTAMM Ta MNPOrpamamMm PisHUX
CUCTEM, He NepeHanpyKyt4um Komn'totep;

— BWKOPMCTOBYBATM Pi3Hi onepaLiiHi cuctemu ans pisHUX 3aaav;

— po3napasientoBaTH iCHYIOYI KOMN'IOTEepPHI pecypcu.

IHpopmauiiiHe

KoHcneKT nekuin

3abe3neuyeHHn MeToaM4YHI BKa3iBKM 40 BUKOHAHHA NabopaTopHUX pobiT

dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMIA NPAKTUKYM, CaMOCTiliHa poboTa
nposeAeHHA CTYAEHTIB, KOHCYAbTaLi

3aHATb

CemecTpoBui 3anik

KOHTPOJ/b
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6. High Performance Computing Technologies

OuvcuunniHa

High Performance Computing Technologies

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 4 credits

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge of the disciplines "System Programming", "Basics of Web

no4YaTKy BUBYEHHA

Programming", "Programming", "Parallel and Distributed Computing",
"Databases".

Lo 6yae
BUBYATUCA

Supercomputers and related software technologies. Concepts and bases of
construction of high-speed computer systems. Basic principles and
methods of calculations in high-speed computer systems and complexes of
different architecture. Fundamentals of architecture of multiprocessor
computer systems. Distributed computing architectures and standards.
Technologies and principles of distributed computing. Features and
problems of parallel processing and the main ways to solve them. Methods
for evaluating the performance of high-speed multiprocessor computer
systems. Basic scenarios for using high-speed computing.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to develop students' ability to develop software
with maximum usage of the current level of the existing technical park, to
apply high-speed computer systems for meeting rapid growth of modern
computing requirements.

Yomy MOKHa

Be able to:

HaBYMUTUCA — create and use high-performance software systems based on existing

(pe3ynbraTtn technical resources;

HaBUYaHH3A) — analyze the requirements to modern high-performance computer
systems;

— use methods to assess the performance of computer systems;

— solve problems of design and operation of distributed systems with
increased requirements to computing capabilities;

— develop new architectures of high-speed computer systems;

— apply theoretical knowledge to solve practical problems of increased
complexity in terms of continuous growth of computing power and
performance of software systems;

— apply modern Hyper-V technologies.

AIK MOKHa Be able to:

KOpUCTyBaTUCA — apply technologies of supercomputer computing;

HabyTumm — use several operating systems on one computer at the same time;
3HAHHAMM i — simultaneously use the features and programs of different systems
YMiHHAMM without overloading the computer;

(komneTeHTHOCTI)

— use different operating systems for different tasks;
— parallelize existing computer resources.

IHpopmauiiiHe
3abe3neyeHHA

Lecture notes
Methodical instructions for laboratory work
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dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA

3aHATb

CemecTpoBui Test

KOHTPO/b
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7. TexHonorii 06pobneHHA uMPpPOoBUX 300parkeHb Ta CUTHaNIB

OuvcuunniHa

TexHonorii 06po6aeHHA undpoBUxX 306parkeHb Ta CUrHaNIB

PiseHb BO Opyrunii (marictepcbknia)

Kypc 1

O6car 4 kpeauTiB EKTC

Mosa YKpaiHCbKa

BMKNAAaHHA

Kadegpa MporpamHoro 3abe3sneyeHHA KOMN'IOTEPHUX CUCTEM

Bumoru po BonogiHHA 3HAHHAMM 3 HaBYaNbHUX AUCUMNAIH «TexHONOorii WTy4yHOro

no4YaTKy BUBYEHHA

iHTeNeKTy ana iHGopMaUiMHO-NOLWYKOBUX cuctem», «MopentoBaHHA Ta
NPOEKTYBaHHA iHPOpMaLiNHMX cuctem», «lporpamHe 3abe3neyeHHs
CUCTEM aBTOMATMYHOI ileHTUdiKauii». JJocBia KOMaHAHOro po3pobeHHs
nporpamHoro 3abesneyeHHs.

Lo 6yae
BUBYATUCA

OCHOBHi rpagauiiHi nepeTBopeHHsA 306pakeHb. JliHiIHI Ta HeniHilHI
rictrorpamHi nepetTBopeHHnA 306parkeHb. EKBanisaLiia rictopamu. Anroputmm
JIOKaNbHOI HEeNiHIMHOT KOPEeKLii SICKPaBOCTi Ta KOHTPACTY 306parKeHb.
OnckpeTHe nepeTtBopeHHA Pyp’e OAHOMIPHMUX Ta ABOMIPHUX CUrHanIB,
3a4aHnx B obmexkeHin obnacti. AnropuTm WBMAKOrO nepetBopeHHA Pyp’e.
JVcKpeTHe KocuHycHe nepetBopeHHA (AKM), BnactmsocTi, o06nacTb
3actocyBaHHsA. [lepeTBopeHHA Agamapa. BeliBneTt nepeTBopeHHA Ta BUBIp
6a3uciB Npu BMKOPUCTaHHI BeilBneT nepetBopeHHA. LUndposa dinbrpauis
CUrHanie 306pakeHHs.

Undposi ¢inbTpu ans BUAINEHHA TpaHMUb 300pa*keHb. ANrOpUTMHU
KOHTYPHOrO aHani3y 306paxeHb. MeToam cermeHTaLii 306parkeHb. MeToam
Knacudikalii curHanis Ta 306parkeHsb.

MopdonoriyHa ¢inbTpauia. ®inbTpn eposii Ta aunaTauii ans GiHapHUX
306parkeHb Ta 300pakeHb Yy BiATIHKax ciporo. BuaineHHA KOHTypiB
3acobamu mopdonoriyHoro aHani3y.

ANropuTMM NOLIYKY CUrHaNiB Ta 300parkeHb. MeToan po3nisHaBaHHA
CUrHaniB Ta 306 pa*keHb.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto AucumnniHM € GopmyBaHHA Y CTYAEHTIB 343aTHOCTEN PO3POBNATU
MaTEMaTMUHi Ta MNPOrpamHi iHCTPYMEHTU AO0CNiAXKeHHsA 306paskeHb Ta
CWUTHaniB, aHani3yBaTu iHTENEKTyasIbHi CUCTEMM NepPeTBOPEHHA LNPPOBUX
CUrHaniB Ta 306pakeHb, 0O6MpaTWM, HanaroAxyBaTm Ta MoAUdiKyBaTH
TEeXHOOTrii aHani3y cCMrHanis BiANOBIAHO A0 NOCTAB/IEHOI 3a4aui.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbratn
HaBYaHHA)

3HaTu:

— aNropuTMmM novaTkoBoro 06pobaeHHs 306parkeHb Ta CUTHaNIB;

— aNropuTMM BUAiNEHHs 06’€KTIB iHTepecy 3 NOYATKOBUX AaHUX;

— anroputmu Knacuodikauii/knactepumsadiii 306paskeHb Ta CUrHanis;

— METOAMKM 3aCTOCYBaHHA aIrOPUTMIB NepeTBOPEeHHA 306paKeHb;

— MEeTOAM NOLWYKY CUrHanNiB Ta 306parkeHb;

— NPUHUUNK PO3PO6NEHHA MeTOAIB po3ni3HaBaHHA 306paKeHb;

— 0c0b61MBOCTI 3aCTOCYBaHHA MNiAXOAIB A0 NepeTBOPeHHs 306parkeHb Ta
CUrHanis..

YMmitu:

— [OCNiAXKyBaTM CUTHANW Ta 306parKeHHA 3 BUKOPMUCTAHHAM BignoBiAHUX
iHbOpMaLIMHMUX TEXHONOTIN;
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— aHanisyBatu pesynbTaTn po6oTu TEXHOJOTIN

po3ni3HaBaHHA 306paXKeHb.

NPOrpamMmHmx

K MOXKHa
KOpuUCTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(komneTeHTHOCTI)

YMmitu:

— 3aCTOCOBYBATM METOAM, aNroOpUTMM, NporpamHi 3acobu obpobneHHs
CUrHaniB Ta 306pakeHb Bi4MNOBIAHO 40 NOCTaBNEHMX 3aBAaHb;

— NepeTBOPIOBATU METOAM, aAropUTMK, NPOrpamHi 3acobmn obpobneHHs
CUrHanie Ta 306pakeHb BigMNOBIAHO 40 NOCTaB/NEHMX 3aBAaHb;

— po3pobatoBaTM MaTeMATMYHI MeToAM Ta NPOrpamHi iHCTPYMEHTU
aHani3y curHanie Ta 306paskeHb;

— CTBOPHOBATM IHTENEKTYaNbHI CUCTEMM aHaNi3y, PO3MNi3HaBaHHA Ta MNOLWWYKY
306parkeHb.

IHpopmauiiiHe

KoHcnekT nekuin

3abe3neyeHHA Mpe3eHTauii
3aBAaHHA 4N1A BUKOHAHHA NabopaTopHUX pobit
dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMIA NPAKTUKYM, CaMOCTiliHa poboTa
nposeaeHHA CTYAEHTIB, KOHCYAbTaLi
3aHATb
CemecTpoBui 3anik
KOHTpPOJ/b

17




8. Technologies of Processing Digital Images and Signals

OuvcuunniHa

Technologies of Processing Digital Images and Signals

PiseHb BO Opyrunii (marictepcbknia)

Kypc 1

O6car 4 credits

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge of the disciplines "Artificial Intelligence Technologies for

no4YaTKy BUBYEHHA

Information Retrieval Systems", "Information Systems Modeling and
Design", "Automatic Identification Systems Software". Experience in team
development of software.

Lo 6yae
BUBYATUCA

Basic gradational transformations of images. Linear and nonlinear
transformations of image histogram. Equalization of the histogram.
Algorithms for local nonlinear correction of brightness and contrast of
images.

Discrete Fourier Transform of one-dimensional and two-dimensional
signals limited by region. Fast Fourier transform algorithm. Discrete Cosine
Transform (DCT), properties, scope. Hadamard transform. Wavelet
transform and selection of bases. Digital filtration of image signals.

Digital filters for image edge detection. Algorithms of image contour
analysis. Classification methods of images and signals.

Morphological filtration. Erosion and dilatation filters for binary and
grayscale images. Edge detection by means of morphological analysis.
Algorithms of image and signal retrieval. Image recognition methods. Signal
recognition methods.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to form students' abilities to develop
mathematical and software tools for researching images and signals, to
analyze intelligent systems of transforming digital signals and images, to
select, debug and transform technologies of signal analysis in according to
the task.

Yomy MOKHa

To know:

HaBYMUTUCA — algorithms of preprocessing images and signals;
(pesynbTaTn — algorithms of detecting object of interest from initial data;
HaBYaHHA) — algorithms of classification/clustering images and signals;
— techniques of applying algorithms of image transform;
— methods of retrieval for images and signals;
— principles of developing image recognition methods;
— features of applying approaches to image and signal transform.
Be able to:
— research signals and images using appropriate information technologies;
— analyze results of software technologies for image recognition.
AIK MOXKHa Be able to:
KopuctysaTucsa — apply methods, algorithms, software tools for processing signals and
HabyTumm images according to tasks;
3HaHHAMM i — transform methods, algorithms, software tools for processing signals and

images according to tasks;
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YMiHHAMMU
(KomneTeHTHOCTI)

— develop mathematical methods and software to analyze images and
signals;
— develop intelligent systems for image analysis, recognition and retrieval.

IHpopmauiiiHe

Lecture notes

3abe3neuyeHHsA Presentations
Methodical instructions for laboratory work
dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA
3aHATb
CemecTpoBui Test
KOHTPO/Ib
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9. Metoau Block Chain

OuvcuunniHa

Metoau Block Chain

PiseHb BO Opyrunii (marictepcbknia)

Kypc 1

O6car 5 kpeanTis EKTC

Mosa YKpaiHCbKa

BUKNA[AHHA

Kadeppa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM

Bumoru ao BonogiHHA  3HAaHHAMM 3 HaBYaJIbHUX  AUCUMNNIH  «ApXiTeKTypa

no4YaTKy BUBYEHHA

Komn'otepa», «OpraHisauis Komn'loTepHux mepex», «OnepauliiiHi
cuctemn», «lMporpamyBaHHA», «O6’EKTHO-OpPiEHTOBaAHE NPOrpamyBaHHAY,
«Bbasn paHux», «TexHonorii po3pobaeHHA nNporpamHoro 3abesneyeHHA»,
«EMnipnyHi metoam obumncneHb».

Lo 6yae AHania OCHOBHOrO 3aCTOCYBaHHA TexHOJIorii 6/MOKYENH SIK TPOLLIOBOI

BMBYaATUCA cuctemun. ApxiTekTypa G10KYEMH-cMCcTEM Ha NpuKnagi cuctemun Bitcoin.
KpuntorpadiyHi npumituen HeobxigHi Ana ¢yHKULIOHYBaHHA 610K4YelrH-
cucteMun. BuKkopucTaHHA TexHonorii 6/10K4elH nosa mexXamu rpoloBoi
cuctemun. EKcnepuMeHTanbHi  anbTepHaTUBHI  npoTokonu (Ethereum,
Monero), ixHi nepeBaru i HeoMiKu.

Yomy ue MeToto AncumMnniHn € GopMyBaHHA y CTYAEHTIB 34aTHOCTEN po3pobatoBaTH

uikaso/Tpeba nporpamHe 3abesneyeHHA ANA B3aEMOZl 3 mepeketo Bitcoin Ta po3ymiHHSA

BMBYATU Mmozeni 6esnekn, AKa € KAYOBMM KOMMOHEHTOM TaKOro MporpamHoro

3abe3neyeHHs.

Yomy MOKHa

3HaTu:

HaBYUTUCA — nepeBaru i HefloNiKM BUKOPUCTAHHA TEXHONOTIT 6/10KUYelH AK rpowoBoi
(pe3ynbraTtn cMcTeMu;
HaBUYaHH3A) — apXiTeKTypy NporpaMHoro 3abesneyeHHs 3a TeXHONOTiIErD 6AOKYENH Ha
npuKknagi cuctemn Bitcoin;
— OCHOBW Kpuntorpadii;
— TMOHATTA XelwW-PYHKLN Ta OCHOBU aCUMETPUUYHUX KPUMNTOCUCTEM;
— BWAINATU BNACTUBOCTI B6J0KYEMH-CUCTEM, L0 A03BONAIOTb 3aCTOBYBATH
iX 033 MeXXaMm rpoLLOi CUCTEMU;
— PO3YMIiTM NepeBaru i HeloNiKM anbTePHATUBHUX NpPOTOKoNiB (Ethereum,
Monero).
AK MOXHa YMmitu:
KopucTyBaTmucA — Ha/aWTOBYBATM MpOrpamMHe 3abesneyeHHs ANA B3aEMOZAiT 3 CUCTEMOLO
HabyTumm Bitcoin;
3HaHHAMM i — pO3p0ob6ATU NPOCTI NPOTrPamMHi 3aCTOCYHKM ANA B3aEMOAIi 3 CUCTEMOIO
YMiHHAMU Bitcoin;

(komneTeHTHOCTI)

— aHanisyBaTW i aganTyBaTu moaeni 6e3nekn NporpamHmnX 3acTOCyHKiB aNs
B3aEMOJii 3 6/10KYeH-CUCTEMaMM.

IHpopmauiiiHe

KoHcnekT nekuin

3abe3neyeHHA Mpe3eHTauii
MeToaMuYHI BKa3iBKM 4,0 BUKOHAHHA NabopaTopHMX pobiT
MeToAnYHI BKa3iBKM A0 CaMOCTiHOT pobiT
dopma J1eKUiHi 3aHATTA, KOMN'IOTEPHMI NPAKTUKYM, CaMOCTiliHa poboTa
npoBeaeHHA CTYAEHTIB, KOHCYAbTaLi
3aHATb
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CemecTpoBui
KOHTPO/Ib

EKk3ameH
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10. Block Chain Methods

OuvcuunniHa

Block Chain Methods

PiseHb BO Mepwnit (bakanaBpcbKkuin)

Kypc 1

O6car 5 credit

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge of the disciplines "Computer Architecture", "Organization of

no4YaTKy BUBYEHHA

Computer Networks", "Operating systems", "Programming", "Databases",
"Software development technologies”, "Empirical methods of
computation”.

Wo 6yge Analysis of the primary application of the blockchain technology as a
BMBYATUCA monetary system. Architecture of the blockchain systems using Bitcoin
system as a case study. Cryptographic primitives required for the
functioning of the blockchain systems. Experimental alternative protocols
(Ethereum, Monero), their advantages and drawbacks.
Yomy ue The aim of the discipline is to form students' abilities to develop software
uikaBo/Tpeba that can interact with Bitcoin network and understand the security model,
BMBYATU which is the key component of the design of such software.
Yomy moKHa To know:
HaBYMUTUCA — advantages and drawbacks of using blockchain techonology as a
(pesynbratn monetary system;
HaBUYaHH3A) — architecture of blockchain systems and the software required to build
such systems using Bitcoin network as a case study;
— the notions of hash-functions and basics of asymetric cryptosystems;
— understand the properties of blockchain systems that make them useful
outside the context of monetary systems;
— understand advantages and drawbacks of alternative protocols
(Ethereum and Monero).
AIK MOKHa Be able to:
KOpUCTyBaTUCA — setup and run software that interacts with Bitcoin network;
HabyTumm — develop simple software applications for interacting with Bitcoin
3HaHHAMM i network;
YMiHHAMM — analyze and adapt security models of software that interacts wtih

(komneTeHTHOCTI)

blockchain systems.

IHpopmauiiiHe

Lecture notes

3abe3neuyeHHsA Presentations
Methodical instructions for laboratory work
Methodical instructions for independent work
dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA
3aHATb
CemecTpoBui Exam
KOHTPO/b
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11. MaTemaTMyHe MoAeNtoBaHHA CMCTEM | NpoLueciB

OuvcuunniHa

MatemaTuuyHe moaentoBaHHA CUCTEM i MpoLeciB

PiseHb BO Opyrunii (marictepcbknia)

Kypc 1

O6car 5 kpeauTis EKTC

Mosa YKpaiHCbKa

BUKNA[AHHA

Kadeppa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM

Bumoru ao BonogiHHA 3HaHHAMMK i3 gucumnaidH "ANropuTMM Ta CTPYKTYpU AaHux",

no4YaTKy BUBYEHHA

"MporpamyBanHa”, "MiHinHa anrebpa Ta aHaniTMyHa reomeTpia", "Buuia
MaTemaTuka". [locsig poboTH i3 MaTeMaTUYHMM MAKETOM.

Lo 6yae
BUBYATUCA

Knacudikauia mopaenen, BNACTUBOCTI Ta KOHTPO/Ab MNPaBW/IbHOCTI
MaTemMaTMiHuUX mogenei. EnemeHtn Teopii noxmbok. TexHonoris
mozaentoBaHHA. MaTeMaTUYHI MogeNi, WO ONUCYIOTbCA ANdepeHLiaNbHUMM
PiBHAHHAMM MNepLOoro nopagKy. MatematuyHi mogeni, WO ONUCyTbCA
andepeHuianbHUMK PIBHAHHAMM BULLMX NOPAAKIB Ta iX cmctemamm. AHani3
cuctem  gudepeHuianbHUX  PiBHAHb Ta MoOAefien, WO OMNUCyTbCA

cuctemamm gudepeHuianbHUX PiBHAHD.
MaTtemaTuuHMit nakeT Matlab abo Octave.

Yomy ue
uikaso/Tpeba
BUBYATHU

ObuncntoBanbHi  (imiTauinHi) eKkcnepumeHTM 3  Moaenamu 06’eKTiB
[03BONIAIOTb, CNMPAIOYMCb Ha MNOTYXKHICTb Cy4aCHMX O6YMCNOBANIbHUX
METO/iB Ta TEXHIYHMX IHCTPYMEHTIB iHPOPMaTUKN, AeTanbHO Ta rMMboKo
BMBYATU OO’EKTM [OCTAaTHbO MOBHO, WO € HEAOCTYNMHUM ANA YUCTO
TeopeTuyHoro  nigxogy. MaTtematnyHe  MOAENIOBAHHA  WBWUAKO
PO3BMBAETbCA, OXOMOOYM HOBI chepn — Bif, PO3POOKM TEXHIYHMX CUCTEM
Ta iX KepyBaHHAM A0 aHaNizy CKNALHMUX EKOHOMIYHMX Ta CcouiasbHUX
npouecis. byayun meTo40N0ri€l0, MaTeEMATUYHE MOLENOBAHHA HE 3aMIHIOE
coboto matemaTtuky, $isuKy, bionorito Ta iHWI HAayKOBi AUCUMMIHW | He
KOHKYPYE 3 HUMMW. HaBNaku BOHO BUKOHYE CUHTE3YIOYY POb.

Yomy MoOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

3HaTtu:

— OCHOBW MMOBIPHICHMX MeTOAiB aHanisy i MoAentoBaHHSA cUCTEM Ta
MeTOo/iB iMiTaliMHOro moaentoBaHHs;

— MeTogm aHanisy  ¢asoBux nopTpeTis HeniHiMHMX  cuctem
andepeHuUianbHUX PiBHAHD;

— 3arafibHi NPMHUMNN NOBYA0BU MaTEMATUYHUX Modenen;

— MoAeni 3poCTaHHA HaceneHHs;

— MOoAeni KOHKypeHLU,i;

— MOAeNi MexaHiYHUX cucTem;

— Mogeni B3aemogaii nonynauiin.

Ymitn:

— byayBaTn maTemMaTU4YHi moaeni peasibHUX CUCTEeM Ta NPOLIECIB;

— NPOBOAUTU aHANI3 a4eKBATHOCTI MaTeEMATUYHOT MoAeni;

— byayBaTm Ta nNpPOBOAUTM baraTokpuTepiafbHUN aHanis moaenen
MeXaHIYHUX CUCTEM, MOAeNiel 3POCTaHHA HaceneHHs, KOHKYypeHLii Ta
B3aemogii nonynauii;

— o0brpyHTOBYBaTM BMbOIp KOMMN'OTEPHMX 3acobiB ans nobyaosu
MaTeMaTU4HOI moaeni;
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— 3aCcTOCOBYBATM METOAM NiHeapu3alii ANnAa CAPOLWEHHA MoAaenen, uWo
OMUCYIOTLCA HENIHIMHUMU cUCTEMaMM AndepeHLianbHUX PiBHAHD.

K MOXKHa
KOpuUCTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(komneTeHTHOCTI)

Ymitn:

— po3pobatoBaT MaTeMaTUYHI MoAEeNi peanbHNUX CUCTEM Ta NPOLLECIB;

— aHani3yBaTW afAeKBATHICTb MaTeEMaATUYHOI Moaen;

— 3aCTOCOBYBAaTM MeTOAM JiHeapu3alil AnA CNpoLWeHHs Mmoaeneu, Lo
ONUCYIOTLCA HENIHIMHUMUM cucTeMamn andepeHLianbHUX PiBHAHD.

IHpopmauiiiHe

HaByanbHWM  NOCIGHUMK  ONs BUKOHAHHA  nabopaTopHuMx  pobiT

3abe3neuyeHHn https://ela.kpi.ua/handle/123454789/23550

dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMIA NPAKTUKYM, CaMOCTiliHa poboTa
nposeAeHHA CTYAEHTIB, KOHCYAbTaLi

3aHATb

CemecTpoBui EksameH

KOHTpO/b
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12. Mathematical Modeling of Systems and Processes

OuvcuunniHa

Mathematical Modeling of Systems and Processes

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 5 credits

Mosa English

BUKNIAfaHHA

Kadeapa Computer systems software departament

Bumoru go Knowledge of the disciplines "Algorithms and Data Structures",

no4YaTKy BUBYEHHA

"Programming", "Linear Algebra and Analytic Geometry", "Higher
Mathematics". Experience with a numerical computing environment.

Wo 6yge Classification of models, properties and correctness control of
BMBYATUCA mathematical models. Elements of error theory. Modeling technology.
Mathematical models described by first-order differential equations.
Mathematical models described by higher-order differential equations and
their systems. Analysis of systems of differential equations and models
described by differential systems equations.
Numerical computing environment Matlab or Octave.
Yomy ue Computational (simulation) experiments with object models allow, based
uikaBo/Tpeba on the power of modern computational methods and technical tools of
BMBYATU computer science, to study objects in detail and deeply enough, which is

not available for a purely theoretical approach. Mathematical modeling is
evolving rapidly, covering new areas — from the development of technical
systems and their management to the analysis of complex economic and
social processes. As a methodology, mathematical modeling does not
replace mathematics, physics, biology and other scientific disciplines and
does not compete with them. On the contrary, it plays a synthesizing role.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

To know:

— basics of probabilistic methods of analysis and modeling of systems and
methods of simulation modeling;

— methods of analysis of nonlinear systems of differential equations phase
portraits;

— general principles of building mathematical models;

— population growth models;

— competition models;

— models of mechanical systems;

— models of population interaction.

Be able to:

— build mathematical models of real systems and processes;

— analyze the adequacy of the mathematical model;

— build and conduct multi-criteria analysis of models of mechanical
systems, models of population growth, competition and population
interaction;

— substantiate the choice of computer tools for building a mathematical
model;

— apply linearization methods to simplify the models described by
nonlinear systems of differential equations.
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K MOXKHa
KOpuUCTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(komneTeHTHOCTI)

Be able to:

— develop of mathematical models of real systems and processes;

— analyze of the adequacy of the mathematical model;

— apply of linearization methods to simplify the models described by
nonlinear systems of differential equations.

IHpopmauiiiHe

Methodical instructions for laboratory work:

3abe3neuyeHHn https://ela.kpi.ua/handle/123454789/23550

dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA

3aHATb

CemecTpoBui Exam

KOHTPO/b
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13. MPOEKTYBaHHA Cy4aCHUX BUCOKONPOAYKTUBHUX 0BUYMCNOBANIbHUX CUCTEM

OuvcuunniHa

MPOEKTYBAHHA Cy4aCHUX BUCOKONPOAYKTUBHUX 06UNCNIOBANIbHUX

cucrtem
PiseHb BO Opyrnii (marictepcbknia)
Kypc 1
O6car 5 kpeanTis EKTC
Mosa YKpaiHCbKa
BUKNIaAaHHA
Kadeapa MporpamHoro 3abesneyeHHA KOMN'IOTEPHUX CUCTEM
Bumoru go BonopaiHHA 3HaHHAMM i3 aucumnnain "CuctemHe nporpamysaHHa”, "OcHoBwM

no4YaTKy BUBYEHHA

web-nporpamysaHHsa", "MporpamysaHHa", "lMapanenbHi Ta posnogineHi
obuncnenHs", "ba3u gaHux".

Lo 6yae
BUBYATUCA

OCHOBM MPOEKTYBAHHA BMCOKOMPOAYKTUBHUX OBUYMCNIOBA/IBHUX CUCTEM.
OCHOBHi  MpUHUMAM Ta MeToaM O0bYMCNeHb Yy  BUCOKOLIBUOKUX
064MC/IIOBaNIbHUX CUCTEMAX Ta KOMIMJIEKCAX Pi3HOT apXiTeKTypu. TexHonorii,
MeToAM i 3acobn NPOEKTYBAHHA BUCOKOMPOAYKTUBHUX 0B6YMCAIOBANBHUX
cuctem.  CTaHpapTM  MPOEKTYBAHHA Ta  OPOPMJIEHHA  MPOEKTHOI
OOKYMeHTaU,il. IHCTpyMEHTaNbHI 3acobu NPOEKTYBAHHA
BUCOKOMPOAYKTUBHUX cucTeM. TexHonorii Grid computing ana nobyaosu
BUCOKOMPOAYKTUBHUX  0obumncatoBanbHUX cuctem. TexHonorii  Cloud
computing gna nobya0BM BUCOKOMPOAYKTUBHUX 0OYMCIOBANBHUX CUCTEM.
OCHOBHI cLUeHapii BUKOPUCTaHHA BUCOKOLIBUAKICHUX 0BUYMCNEHD.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto AucumMnaiHM € GopMyBaHHA Yy CTYAEHTIB 34aTHOCTEN po3pobaaTh
nporpamHe 3abe3neyeHHs ana NPOEKTYBaHHA Cy4YacHUX
BMCOKOMPOAYKTUBHUX ~ OBUMC/IOBANbHUX  CUCTEM, BUKOPWUCTOBYBATU
CTOPOHHE nporpamHe 3abe3neyeHHA ANA  CTBOPEHHS  Cy4YaCHMUX
BMCOKOMPOAYKTUBHUX 0BUYNC/IOBANbHUX CUCTEM.

Yomy MOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

YMmitu:

— CTBOPHOBATU BMCOKOMPOAYKTUBHI NPOrpamMHi cuctemmn Ha 6asi icHytoumnx
TEXHIYHUX pecypciB;

— QaHanisyBaTM BUMOIM A0 Cy4aCHUX BUCOKOMPOAYKTUBHUX KOMN' OTEPHUX
cucTem;

— 3actocoByBaTu TexHoJsorii Grid computing Ta Cloud computing ans
nobya0BM BUCOKOMPOAYKTUBHUX 0OYMNCIOBANIbHUX CUCTEM;

— po3B’A3yBaTM 33/laui MPOEKTYBAHHA Ta eKcnayaTauii po3noajifieHnx
CUCTEM 3 NiABULLEHMMN BUMOTaMM A0 06YMCNOBANbHUX MOXK/IMBOCTEN;

— po3pobnATM HOBI aAPXITEKTYPU BUCOKOWBUAKUX 0BYMCNIOBANIbHUX
cucTem;

— 3aCTOCOBYBATM TEOPETMYHI 3HAHHA ANA PO3B’A3aHHA NPAKTUYHUX 3a4au
nigBULWEHOI CKAAAHOCTI B  nNAaHi  6e3nepepBHOro  3pPOCTaHHSA
064MCNIOBANIbHUX MOXK/IMBOCTEM | LUBUAKOAIT NPOrpaMHUX CUCTEM.

AAK MOXKHa
KopucTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(KkomneTeHTHOCTI)

YMmiTu:

— 3aCTOCOBYBATM iHCTPYMEHTaNbHi 3acobu MNPOEKTYBaHHA
BMCOKONPOAYKTUBHUX 0BUYMCNIOBA/IBHUX CUCTEM;

— BUWKOPMCTOBYBATM CY4YaCHi iHTErpoBaHi TEXHOMOrI ANA NPOEKTYBAHHA
BUCOKOMPOAYKTUBHUX CUCTEM.

Cy4yaCHuUX
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IHpopmauiiiHe

KoHcneKT nekuin

3abe3neuyeHHn MeToaMuYHI BKa3iBKM 40 BUKOHAHHA NabopaTopHMX pobiT

dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMI NPAKTUKYM, CaMOCTiliHa poboTa
nposeaeHHA CTYAEHTIB, KOHCYAbTaLi

3aHATb

CemecTpoBui EksameH

KOHTpPOJ/b
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14. Design of Modem High-Performance Computer Systems

OuvcuunniHa

Design of Modem High-Performance Computer Systems

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 5 credits

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge of the disciplines "System Programming", "Basics of Web

no4YaTKy BUBYEHHA

Programming", "Programming", "Parallel and Distributed Computing",
"Databases".

Lo 6yae
BUBYATUCA

Fundamentals of designing high-performance computer systems. Basic
principles and methods of calculations in high-speed computer systems and
complexes of different architecture. Technologies, methods and tools for
designing high-performance computer systems. Standards of design and
execution of project documentation. High-performance system design
tools. Grid computing technologies for building high-performance
computing systems. Cloud computing technologies for building high-
performance computing systems. Basic scenarios for using high-speed
computing.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to develop students' ability to design software
to design modern high-performance computer systems, to use outside
software for creating modern high-performance computer systems.

Yomy MOKHa

Be able to:

HaBYMUTUCA — create and use high-performance software systems based on existing

(pe3ynbratn technical resources;

HaBUYaHH3A) — analyze the requirements to modern high-performance computer
systems;

— apply Grid and Cloud computing technologies to build high-performance
computer systems;

— solve problems of design and operation of distributed systems with
increased requirements to computing capabilities;

— develop new architectures of high-speed computer systems;

— apply theoretical knowledge to solve practical problems of increased
complexity in terms of continuous growth of computing power and
performance of software systems.

AIK MOXKHa Be able to:

KopuctysaTucsa — apply tools for designing modern high-performance computer systems;
HabyTumm — use modern integrated technologies to design high-performance
3HaHHAMMU | systems,

YMiHHAMMU

(KkomneTeHTHOCTI)

IHpopmauiiiHe
3abe3neyeHHA

Lecture notes
Methodical instructions for laboratory work
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dopma
npoBeAeHHA
3aHATb

Lectures, computer classes, independent work of students, consultations

CemecTpoBui
KOHTPO/b

Exam

30




15. MalmnHHe HaBYaHHA

OuvcuunniHa

MawunHHe HaBYaHHA

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 5 kpeanTtn EKTC

Mosa YKpaiHCbKa

BUKNAAAHHA

Kadeapa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM

Bumoru po BonogiHHA 3HaHHAMM i3 aucumnniH «Teopia MmoBipHOcTeN», «OCHOBM

no4YaTKy BUBYEHHA

nporpamyBaHHA», «[lporpamyBaHHA», «basn pgaHux», «MaTemaTuyHe
3abe3neYyeHHs NPOrpPamHoi iHKeHepii», K AITOPUTMU Ta CTPYKTYPU AaHUX».

Lo 6yae
BUBYATUCA

MeToan Knacudikauii Ta perpecii. MeTpukm akocTi Knacudikauii. JTiHinHi
mozeni Knacudikauii Ta perpecii, nobyaosa Ta Biabip o3Hak. AAroputmum
nobyaoBM Ta HaBYaHHA Aepes pilleHb. Metoau Knactepmsaduii. Cnocobu
nonepeHboi NiAroTOBKM AaHWUX. HeMpoOHHI mepexi. BidyanbHuiA aHani3
AaHux 3 Python.

MoBa nporpamyBaHHHA Python Ta ii 6ibnioTeKkn, 30kpema numpy, pandas
un scikit-learn.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeTow BUBYEHHA ANCLUNIIHW € OBONOAIHHA HABUYKAMM iHTENIEKTYa/IbHOTO
aHanisy paHuWx, aHaNiTUYHOro AOCAIAMEHHA BE/IMKMX MACUBIB AaHUX 3
METOI0 BUAB/NEHHA HOBUX paHille HEeBiAOMMX 3HaHb, B3aEMO3B'A3KiB Ta
3aKOHOMIPHOCTEN, OMaHYBaHHA MoAenel, nporpamHMX MNPOAYKTIB Ta
iHCTPYMEHTaNbHUX 3aCc0biB, AKi HEOOXiAHI AN NpoBeAEeHHA aHaNi3y AaHUX,
BMBYEHHA TWUMIB 3a4ady, AKi BUPIWYOTbCA 33 AOMNOMOrol MallMHHOIo
HaBYaHHA, Ta NPUMOMIB PO3POBNEHHA Ta BUKOPMCTAHHA BignoBigHOro
nporpamHoro 3abesneyeHHs.

Yomy MOKHa

3HaTu:

HaBYMTUCA — OCHOBHIi MOHATTA Ta BU3HAYeHHS Teopii MalLMHHOIO HaBYaHHSA;
(pesynbratn — OCHOBHi MoJe/li MallMHHOTO HaB4yaHHA, WO 6a3ylTbcA Ha AepeBax
HaBYaHHA) NPUMHATTA pilleHb Ta HEMPOHHUX MepeKax;

— MNpuHUMNM nNobyaoBM BEKTOPIB O0O3HAK, BUpIlla/NbHMX NpaBua Ta

Knacuoikauii;

— OCHOBHI BUAM KnacudikaTopiB Ta NPUHLMNKM X NObyA0BY;

— MeToAM Knactepmsadii;

— MeToam nonepeaHboro o6pobsieHHs AaHUX;

— 3acobu popmanizoBaHOro NoAaHHA 3HaHb.
AK MOXKHa YmiTtu:
KopuctyBaTtmuca — MoAentoBaTu Ta aHanizyBaTu AaHi, MaHiNyatoBaTU HUMU;
HabyTMmu — obupaTu BiANOBIAHMIK BUA KnacudikaTopa B 3a/1€XKHOCTI Big, 3a4adyi, AKa
3HaHHAMM i PO3B’A3YETHCA;
YMiHHAMM — MpoBOAUTU NonepeaHIo 06pobKy AaHuX;

(komneTeHTHOCTI)

— 3aCTOCOBYBAaTM anropuTMu nobyaoBM i HaBYaHHA Kaacudikatopa no
BUGIpL;
HaBYaHHAM | poboToto

— BWKOHYBATH O6‘-IVICJ'I€HHF|, nos’asaHi 3

Knacuodikatopa;
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— po3p0obnATK CTPYKTYPY 6a3 3HaHb Ta 6a3 AaHUX;

— poO3p0obIATU aNTOPUTMU Ta NPOrpamm aAns obpobKn 6a3 gaHMX Ta 3HaHb;
— Bi3yanbHO BigobparkaTh pesynbTaTh NPOBEAEHUX AOCNIAKEHD;

— BMKOHYBATU CTaTUCTUYHE OLiHIOBAHHA.

IHpopmauiiiHe

KoHcnekT nekuin

3abe3neyeHHA Mpe3eHTauii
MeToaMuYHI BKa3iBKM 40 BUKOHAHHA NabopaTopHMX pobiT
dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMI NPAKTUKYM, CaMOCTiliHa poboTa
nposeaeHHA CTYAEHTIB, KOHCYAbTaLi
3aHATb
CemecTpoBui EksameH
KOHTpPOJ/b
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16. Machine Learning

OuvcuunniHa

Machine Learning

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 5 credits

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge in the disciplines "Probability Theory", "Fundamentals of

no4YaTKy BUBYEHHA

" "Programming", "Databases", "Mathematical fundamentals

Programming”,
of software engineering", "Algorithms and data structures".

Lo 6yae
BUBYATUCA

Methods of classification and regression. Classification quality metrics.
Linear models of classification and regression, construction and selection of
features. Algorithms for constructing and learning decision trees. Clustering
methods. Methods of preliminary data preparation. Neural networks.
Visual data analysis using Python.

Python programming language and its libraries, including numpy, pandas
and scikit-learn.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The purpose of the discipline is to master the skills of data mining, analytical
research of large data sets to identify new previously unknown knowledge,
relationships and patterns, mastering models, software products and tools
needed to analyze data, study the types of tasks that are solved using
machine learning, and methods of development and use of the
corresponding software.

Yomy MoOKHa

To know:

HaBYMUTUCA — basic concepts and definitions of machine learning theory;
(pesynbraTn — basic models of machine learning based on decision trees and neural
HaBYaHHA) networks;
— principles of features vectors construction, decisive rules and
classification;
— main types of classifiers and principles of their construction;
— clustering methods;
— methods of data pre-processing;
— means of formalized knowledge presentation.
AIK MOKHa Be able to:
KopuctysaTucsa — model, analyze and manipulate data;
HabyTumm — choose the appropriate type of classifier depending on the problem to
3HAHHAMM i be solved;
YMiHHAMM — carry out preliminary data processing;

(komneTeHTHOCTI)

— apply algorithms for constructing and training a classifier by sampling;

— perform calculations related to the training and operation of the
classifier;

— develop the structure of knowledge bases and databases;

— develop algorithms and programs for databases and knowledge
processing;
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— perform statistical evaluation;
— display the results of research.

IHpopmauiiiHe

Lecture notes

3abe3neuyeHHn Presentations
Methodical instructions for laboratory works
dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA
3aHATb
CemecTpoBui Exam
KOHTPO/b
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17. ApxiTeKTypa nporpamHoro 3abesneyeHHs Ta KOMNOHEHTHO-OPIEHTOBAHE MNPOEKTYBAHHSA

OuvcuunniHa

ApxiTeKTypa nporpamHoro 3a6esneyeHHA Ta KOMMNOHEHTHO-OPiEHTOBaHe

NPOEKTYBAHHA
PiseHb BO Opyrnii (marictepcbkuia)
Kypc 1
O6car 5 kpeanTtn EKTC
Mosa YKpaiHCbKa
BUKNAAAHHA
Kadeapa MporpamHoro 3abe3nevyeHHA KOMMN' IOTEPHUX CUCTEM
Bumoru go BonogiHHA 3HaHHAMMK i3 gucumnnid «CTPYKTYpU Ta anroputmum AaHUX»,

no4YaTKy BUBYEHHA

«OCHOBM NpoOrpamyBaHHs».

Lo 6yae MpomixkHe nporpamHe 3abesneyeHHA. MeToam Nobya0BM PO3NoAineHnX Ta

BMBYATUCA reTEPOreHHUX  CUCTEM. OcHosw MOZENtOBAHHSA. ApxiTeKkTypHe
NPOEKTYBaHHA. 3acobu nigTPUMKKM NPOEKTyBaHHA. OuiHKa Au3aliHy
nporpamHoro 3abesneyeHHA. CASE 3acobu ana NnpoeKTyBaHHA.

Yomy ue MeTol AUCUMNNIHM € O3HAMOMNEHHA CTYAEHTIB i3 pisHUMKM WwabnoHamu

uikaso/Tpeba NPOEKTYBaHHA,  CepefoBMWAMM  PO3POOKM,  apxiTekTypamu  Ana

BMBYATU NPOEKTYBaHHA Pi3HOMAHITHOrO NPOrpamHoOro 3abesneyeHHs.

HabyTi ymiHHA Ta HaBWYKM 3 MPOEKTYBAHHA HOBOro Ta MoandiKaLii
iCHytO4Oro NPOrpamHoro 3abe3neyeHHn MOXYTb LWMPOKO
BMKOPUCTOBYBATUCA B iIHAYCTPIi po3p0bKKM NnporpamHoro 3abesneyeHHs.

Yomy MoOKHa

3HaTu:

HaBUYUTUCA — NPUHUMNM NO6YA0BM PO3MNOAINEHUX CUCTEM;
(pesynbTaTn — mosy UML, OCHOBHI giarpamu Ta iHCTPYMEHTU MOLENIOBAHHSA;
HaBYaHHA) — 3acobu CTPYKTYPHOTO NPOEKTYBaHHA;

— BWAM apXiTEKTypu NporpamHoro 3abesneyeHHA, OCHOBHI GppenMBOpPKHM

ONR apXiTEKTYPU NPOrpaMHoro 3abesneyeHHs;

— OCHOBHI 3acObM NIATPMMKN NPOEKTYBAHHSA.
AK MOXHa YMmitu:
KopucTyBaTmucA — BWKOHYBATM NonepeaHE NPOEKTYBAHHA NPOrpamHoro 3abesneyeHHs;
HabyTumm — byayBaTu PyHKLIOHaNbHY CxeMy NporpamHoro 3abesneyeHHs;
3HAHHAMM i — BMKOHYBATU 30BHILLHE NPOEKTYBaHHA NPOrpamHoro 3abesneyeHHs;
YMiHHAMM — BWKOHYBATM NPOEKTYBAHHA apXiTEKTYPM NPOrpaMHOro 3abesneyeHHs;

(komneTeHTHOCTI)

— OLiHI0BaATH ,El,M3aIZH nporpamHoro 3abe3neyeHHs.

IHpopmauiiiHe

KoHcnekT nekuin

3abe3neyeHHA Mpe3eHTauii
MeToaMuYHI BKa3iBKM 40 BUKOHAHHA NabopaTopHMX pobiT
dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMIA NPAKTUKYM, CaMOCTiliHa poboTa
nposeaeHHsA CTYAEHTIB, KOHCYAbTaLi
3aHATb
CemecTpoBui EksameH
KOHTpPOJ/b
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18. Software Architecture and Component-Based Design

OuvcuunniHa

Software Architecture and Component-Based Design

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 5 credit

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge of disciplines "Data Structures and Algorithms", "Fundamentals

no4YaTKy BUBYEHHA

of Programming".

Wo 6yge Intermediate software. Methods of constructing distributed and

BMBYATUCA heterogeneous systems. Basics of modeling. Architectural design. Design
support tools. Software design evaluation. CASE design tools.

Yomy ue The aim of discipline is to acquaint students with different templates of

uikaso/Tpeba design, development environments, architectures to design various

BUBYATU software.

Acquired skills in designing new and modifying existing software can be
widely used in the software development industry.

Yomy MOKHa

To know:

HaBYMUTUCA — principles of building distributed systems;
(pesynbratn — UML language, basic diagrams and modeling tools;
HaBYaHHA) — means of structural design;

— types of software architecture, basic frameworks for software

architecture;

— basic tools of design support.
AIK MOKHa Be able to:
KopuctysaTucsa — perform preliminary software design;
HabyTumm — build a functional diagram of the software;
3HaHHAMM i — perform external software design;
YMiHHAMM — perform software architecture design;

(komneTeHTHOCTI)

— evaluate software design.

IHpopmauiiiHe

Lecture notes

3abe3neyeHHsA Presentations
Methodical instructions for laboratory work
dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA
3aHATb
CemecTpoBui Exam
KOHTpO/Nb
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19. XmapHi TexHonorii

OuvcuunniHa

XmapHi TexHonorii

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 5 kpeanTtn EKTC

Mosa YKpaiHCbKa

BUKNA[AHHA

Kadeppa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM

Bumoru ao BonogiHHA 3HaHHAMM i3 gucumnaiH "ANropuTMUM Ta CTPYKTYpU AaHux",

no4YaTKy BUBYEHHA

"OcHoBuK nporpamyBaHHA", "OnepaLinHi cuctemn". Jocsig pobotn i3 OC
Linux Ta Windows Ha piBHi gocBia4yeHoro kopuctysaya (CLI).

Lo 6yae Cepsicn xmapHux nnatpopm Azure, AWS.

BMBYATUCA

Yomy ue MeTol ANCUMNAIHWM € BUBYEHHA CEpPBICIB XMapHUX naaTtpopm Azure Ta
uikaBo/Tpeba AWS.

BMBYATU HabyTi 3HaHHA [03BONATb KOPWUCTYBATUCA MOMKAMBOCTAMMU XMAPHUX

cepsiciB ansa po3pobaeHHa MN3.

Yomy MoOKHa

3HaTu:

HaBYUTUCA — OCHOBM XMapHUX TEXHOJIOTIN;
(pe3ynbraTtn — ocobnunBocCTi peani3alii XmapHUX cepBicis;
HaBYaHHA) —  MOXAMBOCTI XMapHUX CEPBICIB;
— cnocobu KepyBaHHA XMapHUMU cepBicamu;
—  JKUTTEBWUI LMK pPecypciB XMapHUX CepPBICiB.
AK MOXKHa YmiTtu:
KopucTyBaTmucA — KepyBaTu BipTyaNbHUMM MALUMHAMM;
HabyTumm — KepyBaTu BipTYaNbHUMM MepeEXaMu;
3HaHHAMM i — KepyBaTu CXOBMLAMM Ta 6azamMu JaHUX;
YMiHHAMM — KepyBaTu KOpUCTyBaYamu;

(komneTeHTHOCTI)

— BWKOPMCTOBYBATM MacwTabyBaHHA pecypcis;
— MpOBOAUTU IHTErpaLLito CepBiCiB.

IHpopmauiiiHe

KoHcnekT nekuin

3abe3neyeHHA Mpe3eHTauii
MeToaMuYHI BKa3iBKM 40 BUKOHAHHA NabopaTopHMX pobiT
dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMIA NPAKTUKYM, CaMOCTiliHa poboTa
npoBeAeHHA CTYAEHTIB, KOHCYAbTALLl
3aHATb
CemecTpoBui EksameH
KOHTpO/b
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20. Cloud Technologies

OuvcuunniHa

Cloud Technologies

PiseHb BO Opyrnii (marictepcbknia)

Kypc 1

O6car 5 credits

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge of disciplines "Algorithms and Data Structures"”, "Fundamentals

no4YaTKy BUBYEHHA

of Programming", "Operating systems". Experience with Windows or Linux
Operating systems and ssh. Knowledge of English.

Wo 6yge Azure, AWS cloud platforms.

BMBYATUCA Services for calculations. Virtual networks. Repositories. User management.
Resource monitoring.

Yomy ue The aim of the discipline is to study the main services of the popular cloud

uikaso/Tpeba platforms Azure and AWS.

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

for software development.

Yomy MoOKHa

To know:

HaBUYUTUCA — cloud services funamentals;
(pesynbratn — features of the implementation of cloud services;
HaBYaHHA) — possibilities of cloud services;
— ways to manage cloud services;
— lifecycle of cloud services resources.
AAK MOXKHa Be able to:
KopuctysaTucsa — manage virtual machines;
HabyTumm — manage virtual networks;
3HaAHHAMM i — manage storages and databases;
YMiHHAMMU — manage users;

(komneTeHTHOCTI)

— use resource scaling;
— integrate services.

IHpopmauiiiHe

Lecture notes, presentations, quizes

3abe3neueHHn Tutorials for laboratory works

dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA

3aHATb

CemecTpoBui Exam

KOHTPO/Ib
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AHoOTauii BUbipKOBUX gncumnniH gna 2 Kypcy
1. Mpo€eKTYBaHHA Ta PO3POB/IEHHA MepexeBoro NPorpamHoro 3abesneyeHHs

OuvcuunniHa

MpoeKTyBaHHA Ta pO3pP06AEHHA MepeXeBoro NPorpaMHoro

3abe3neuyeHHn
PiseHb BO Opyrnii (marictepcbknia)
Kypc 2
O6car 4 kpeaunTtn EKTC
Mosa YKpaiHCbKa
BUKNIAAAHHA
Kadeapa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM
Bumoru ao 3HaHHA gucumnnii «OcHOBM NporpamyBaHHA», «llporpamyBaHHA», «ba3sun
MOYaTKy BUBYEHHA | AaHMX», «OpraHizauis KoM IoTEPHUX Mepex».
Lo 6yae Mogaynb 1
BMBYATUCA MpoeKTyBaHHA MporpamHoro 3abesneyeHHA ANA aHanily BebO-calTiB, AKi

HaAaloTb BiAKPUTI AaHi mepexi IHTepHeT. BukopuctaHHsa 6ibniotek NumPy,
Pandas, Matplotlib, Folim. B3aemopia nporpamHoro 3abesneyeHHs 3
30BHilIHIMKN goaaTtkamn. Pandas DataFrame. Mpu3HayeHHA i MOXAMBOCTI
Speedtest-cli. 06uncneHHs cepeaHboi WBmuakocti Wi-Fi ans Habopy AaHuMX.
IMnopT AaHux 3 IHTepHeTy 3a gonomoroto Pandas. 3acobu Pandas ana
KopenauinHoro aHanisy. PerpeciiHuMi aHanis paHux mepexi IHTepHerT.
Po3pobneHHA nporpamHOro 3abesneyeHHs ANA NPOrHo3yBaHHA Tpadiky
mepexi IHTepHeT 3acobamu Python. Po3pobneHHs nporpamHoro
3abe3neyeHHs ANA aHaANITUKX Ta Bi3yanisauil AaHWX mepexi IHTepHer.
BuABneHHA  eBKNiZOBMX aHOMani  IHTepHeT-Tpadiky. [porpamue
3abe3neyeHHsA ANA aHanisy weBMAKoOCTi IHTepHeTy 3a gonomoroto Scikit-
Learn, Pandas Ta Matplotlib. BuKopuctaHHa 6i6niotek Seaborn,
FiveThirtyEight. BuKkopuctaHHA  6ibniotek Folium Ta  Leaflet.js.
BukopuctaHHa OpenStreetMap, Mapbox, Stamen pgna po3pobneHHs
nporpamHoro 3abesneyeHHsa. NoeaHaHHA 6a3un gaHux SQLite, daiinis JSON
Ta DataFrames. ImnopT ckpunTa Python 3 6i6nioTeku Folium, BUKopuCTaHHA
Habopis Folium, moaundikauia Ta mapKyBaHHs KapTn. Lambda - apxiTekTypa
0bpob6KKN AaHUX mepexi IHTepHeT.

Mopaynb 2

ApxiTekTypa SDN. MpusHayeHHA npoTokony OpenFlow. APIC-EM. REST API.
Ctpyktypa 3anuty REST. MNpuaHavyeHHsa i moxnamneocTi Postman. CTBopeHHA
nporpam Ana 3anuTy Ta BigobpakeHHsA Tabnuui xocTtiB Ta Tabauui
MepeXeBUX MNPUCTPOIB Yy MepexKi. IHBeHTapu3auia XOCTiB mMepeKi 3a
ponomoroto Python. CtBopeHHs GyHKUiT Ana 3anuTy iHBeHTapu3auii xocTa.
AHaniz Network Device Inventory API. MporpamHe 3abe3nedvyeHHsAs AnA
BBEAEHHA [OAHMX KOPUCTYBA4ya, YMTAHHA Ta 3anucy y 30BHiWHI ¢anau.
MporpamHe 3abe3nedyeHHs, AKe oTpumye aocTyn Ao APl Ha ocHoBi
BBeJEHHA KOPUCTyBaya Ta npoueciB BigobparkeHHsa aaHux JSON. MapcuHr
JSON vy Python. MapQuest API Application. AyteHTudikauia RESTful
Request. BukopucrtanHa APIC-EM Path Trace APl B Python. BukopucTtaHHa
DevNet GitHub. APIC-EM API ans Flow Analysis. API Reference. The Rooms
APl. The List Messages API. List Messages Endpoint. List Messages
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Response. BuKopuctaHHA Postman pgna HaacunaHHAa 3anutiB go ISS
Location API. CtBopeHHs BUKAMKY a0 APl Webex Teams B Python.
BukopucTtanHa Python ansa Automate Listing Rooms. BukopucTtaHHs Python
ana List and Search Messages. BukopuctanHa Python ans iHterpauii API
MapQuest i po3TtawyBaHHs ISS 3a sonomoroto APl Webex.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto gncumnniHm € OpMyBaHHA Yy CTYAEHTIB 34aTHOCTEN NPOEKTYBATH Ta
po3pobntoBaTM NporpamHe 3abesneyeHHA AN PO3B’A3aHHA MPAKTUYHUX
3a4a4 npodecinHoi AianbHOCTI, NOB’A3aHUX 3 aHa/i30M BIAKPUTUX AaHUX
mepexi IHTepHer.

Yomy mo3KHa 3HaTtu:
HaBYMTUCA — KOHUenuii mepexeBOi NPOrpamoBaHOCTI Ta aBTOMaTm3auii 3
(pe3ynbraTtn BUKOPUCTaHHAM TexHosorin API, REST, JSON, Python, Git, Postman, SDN,
HaBYaHHA) NFV, NETCONF, RESTCONF, Controllers, Orchestration, YANG, YAML,
ACI, APIC-EM Ta KoHTelHepiB.
YMmitu:
— TNPOEKTYBAaTW NporpamHe 3abesneyeHHs ana 36opy Ta aHanisy AaHUx
mepexi IHTepHerT;
— MPOEKTYBATM NporpamHe 3abesneyeHHsa ansa Bsaemodii 3 APl APIC-EM;
— BMKopuctoByBatM Python ans 3pificHeHHs BuMKAMKIB go APl Webex
Teams.
AK MOXHa YMmitu:
KopucTyBaTmucA — po3pobntoBaTh nporpamHe 3abesneyeHHn, ke 403BOAATUME 36MpaTH
HabyTumm Ta aHani3yBaTW BIAKPUTI AaHi Mepexi IHTepHeT;
3HaHHAMM i — po3pobntoBatM nporpamHe 3abesnedyeHHA mepexk SDN, BKAwoYaroum
YMiHHAMM LEeHTPANAbHUIM KOHTPO/Ib 33 MNOMITUKOI NPUKNALHUX NPOrpam;

(komneTeHTHOCTI)

— BuKopuctosyBat DevNet Sandbox ans B3aemogii 3 nporpamoBaHMMmn
npucTpoamu 3a gonomoroto APl peanbHOro CBiTy Ha NPOrpamoOBaHUX
KoHTponepis APIC-EM.

IHpopmauiiiHe

CtyneHTn oTpumytoTb aoctyn ao Packet Tracer, Virtual Machine, PL-App

3abe3neyeHHA for Windows, MAC and 121oT Jupyter Notebook.

dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMI NPAKTUKYM, CaMOCTiliHa poboTa
npoBeaeHHA CTYAEHTIB, KOHCYAbTaLi

3aHATb

CemecTpoBui 3anik

KOHTpO/b
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2. Network Software Design and Development

OuvcuunniHa

Network Software Design and Development

PiseHb BO

Opyrunii (marictepcbknia)

Kypc

2

O6car

4 credit

MosBa
BUKNAJaHHA

English

Kadegpa

Computer systems software departament

Bumoru go
NOYaTKy BUBYEHHA

Knowledge of the disciplines "Fundamentals of programming",
"Programming", "Database", "Computer network organization".

Lo 6yae
BUBYATUCA

Module 1

Software design to analyze websites which provide open Internet data.
Using libraries NumPy, Randas, Matplotlib, Folim. Software interaction with
external applications. Pandas DataFrame. Purpose and capabilities of
Speedtest-cli. Calculate the average Wi-Fi speed for data set. Import data
from the Internet using Pandas. Pandas tools for correlation analysis.
Regression analysis of Internet data. Software development for forecasting
Internet traffic using Python. Software development for analytics and
visualization of Internet data. Detection of Euclidean anomalies of Internet
traffic. Internet speed analysis software with Scikit-Learn, Pandas and
Matplotlib. Using libraries Seaborn, FiveThirtyEight. Using libraries Folium
and Leaflet.js. Using OpenStreetMap, Mapbox, Stamen for software
development. Using SQLite database, JSON files and DataFrames. Import
Python script from Folium library, use Folium sets, modify and label the
map. Lambda is Internet data processing architecture.

Module 2

SDN Architecture. OpenFlow protocol purpose. APIC-EM. REST API. REST
qguery structure. Purpose and opportunities of Postman. Application
development to query and display host tables and network device table on
the network. Inventory of network hosts by means of Python. Create
function to query host inventory. Analysis of Network Device Inventory API.
Software for entering user data, reading and writing to external files.
Software that accesses to APl based on user input and processes of JSON
data displays. JSON parsing in Python. MapQuest API Application. RESTful
Request Authentication. Use APIC-EM Path Trace APl in Python. Use DevNet
GitHub. APIC-EM API for Flow Analysis. APl Reference. The Rooms API. The
List Messages API. List Messages Endpoint. List Messages Response. Use
Postman for sending queries to ISS Location API. Create call to APl Webex
Teams in Python. Python usage for Automate Listing Rooms. Python usage
for List and Search Messages. Python usage to integrate APl MapQuest and
ISS location by means of APl Webex.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to develop students' ability to design and
develop software to solve practical problems of professional activity related
to the analysis of open data on the Internet.

Yomy MoOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

To know:
— concepts of network programming and automation using API, REST,
JSON, Python, Git, Postman, SDN, NFV, NETCONF, RESTCONF,
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Controllers, Orchestration, YANG, YAML, ACI, APIC-EM and containers
technologies.

Be able to:

— develop software to collect and analyse data on the Internet;

— develop software for interaction with APl APIC-EM;

— use Python to implement calls to APlI Webex Teams.

AAK MOXKHa
KOpuCTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(komneTeHTHOCTI)

Be able to:
— develop software which allows to collect and analyze open data on the
Internet;
— develop SDN network software including central control over application
policy;
— use DevNet Sandbox for interaction with programmable devices using
the real-world APl on APIC-EM programmable controllers.

IHpopmauiiiHe

Access to Packet Tracer, Virtual Machine, PL-App for Windows, MAC and

3abe3neyeHHA 1210T Jupyter Notebook.

dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA

3aHATb

CemecTpoBui Test

KOHTPO/Ib
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3. MeperkeBa apxiTekTypa Ta be3neka loT npucTpois

OuvcuunniHa

MeperkeBa apxiTeKTypa Ta 6e3neka loT npuctpois

PiseHb BO

Opyrunii (marictepcbknia)

Kypc

2

O6car

4 kpegntn EKTC

MosBa
BUKNAJaHHA

YKpaiHCbKa

Kadegpa

npOFpaMHOFO3a6e3HGQEHHHKOMH”OTepHMXCMCTeM

Bumoru go
NOYaTKy BUBYEHHA

BasoBi 3HaHHA aucumnaid "OcHoBu nporpamysBaHHA", "MporpamysBaHHsA",
"ApxiTekTypa Komn'totepa", "OpraHisalia Komn’'toTepHux mepex".

Lo 6yae
BUBYATUCA

Moaynb 1

MopgentoBaHHA mepexeBoi apxiTekTypu npuctpois loT B cepegosui Cisco
Packet Tracer. MporpamysaHHA Reg Server, MCU Ta SBC. Mpuctpoi Wired
loT ana Smart Home Network. MiaknoueHHs A0 MepexKi Ta NporpamyBaHHA
npuctpois loT. JoaasaHHA npuctpois loT ao Smart Home Network. JocTyn
Ta MOHITOPUHr mepexi loT. Migkno4YeHHA Ta MOHITOPMHT loT-npucTpoiB.
BukopucTaHHA Python ana nporpamysaHHs npuctpois loT. HanalwTtyBaHHA
BipTYyani3oBaHOro cepBepHOro cepefoBuLLa. TEXHONOTIA NPOTOTMNYBAHHA.
BuKopucTaHHA di3MYHMX MaTepiasiiB Ta e/IeKTPOHHMX HAbOoPIB iIHCTPYMEHTIB
ANA MmoaentoBaHHA mepexi npuctpois loT. HanawTyBaHHA PL-gopaTKa 3a
ponomoroto Raspberry Pi. BukopuctanHa PL-App Notebook ta Arduino ana
NPOEKTyBaHHA mepesKi loT.

Mopaynb 2

TymaHHi ob6umncneHHa B Smart Home Network. Xmapa Ta xmapHi
obuuncneHHs. Po3snogineHa o6pobka B mepexKi npuctpois loT. locniarKeHHs
Smart Home Network. MawmnHHe HaBuyaHHA B |oT. CTBOpeHHA npoToTuny
nporpamu Al. Intent-Based Networking (IBN). Use Cases ana mepex IBN.
DocnigxKenHa IBN. 3arposu, Bpa3nmMBOCTi Ta aTakm mepexki loT. Kpauwi
npakTUKn 6e3nekn loT npuctpois. HanawTtyBaHHA 6e3nekn WPA2 Ha
6e3apoToBOMYy MaplipytTMsaTopi. HanawTtyBaHHA VPN Ha cmapTtdoHax.
MpoeKTyBaHHA 6e3neyHoi Beb6-KoMyHiKallii Ha Beb-cepBepi B mepexki Cloud
Provider Service. 3abe3aneyeHHs uinicHOCTi AaHUX npucTpois loT.

Yomy ue
uikaBo/Tpeba
BUBYATHU

MeToto gucumnaiim € GopMyBaHHA Yy CTYAEHTIB 343aTHOCTEN NPOEKTYBATH i
NPOrpamyBaTM MepPeXKy MPUCTPOiIB |HTEpPHETY peyeln, B3aEMOLIATM 3
MepeXKeBUMMN NPUCTPOAMM Ta rapaHTyBaTM HGe3neKy Ta LiNiCHICTb AaHKX B
mepexi npuctpois loT.

Yomy MOKHa

Ymitu:

HaBYUTUCA — 3aCTOCOBYBATWM NPOrpamMyBaHHA AaA NIATPMMKM NpucTpois loT;
(pesynbTaTn — 34IMCHIOBATM NPOEKTYBaHHA Mepex npuctpois |oT;
HaBYaHHA) — 3abe3nevyyBaTu LiNiCHICTb AaHUX NPUCTPOIB loT;

— HanawToByBaTH 6e3neky MepexeBux NPUCTPOIB.
AK MOXKHa loT cTBOptOE NONUT Ha HOBUIM BUA, IT-cneuianicta. Lle ntoan, aki Bonoaitotb
KOpUCTyBaTUCA 3HAHHAMM Ta Habopamu HaBWYOK ANA PO3PO6NEHHA HOBMX NMPOAYKTIB 3
HabyTumm nigTpumrkoto 1oT Ta 06pObOKM AaHuX, siKi BOHM 36upatoTb. [MoTpibHa
3HaHHAMM i nignpueMHMLbKa poboya cuna, AKa cneuianisyetbca AK Ha iHbopmaTuLi,
YMiHHAMMU TaK i Ha NporpamHomy 3abe3neyeHHi abo KoMN'tOTEPHIN TeXHilLL.

(komneTeHTHOCTI)

Ha gaHuit yac € 4OCUTb NONYNAPHUM | CTPIMKO PO3BMBAETLCA BYAiBHULTBO
Smart Home Networks. [1na HanawTyBaHHS TaKOro TUMYy Mepex HeobxiaHi
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creuianictv, AKi 3MOXYTb BMKOHATWM NpoOrpamyBaHHA npucTpois loT,
HaNaWTOBYBaTU MepexKeBi NPUCTPoi Ana 6esneyHoi poboTU NpUCTPOIB
Smart Home Network 6e3 BTpaT gaHux Ta 36eperkeHHs iX LinicHOCTI.

IHpopmauiiiHe

KoHcneKT nekuin

3abe3neuyeHHn Mpe3seHTauii
MeToaM4YHI BKa3iBKM 40 BUKOHAHHA nabopaTopHUX pobiT
[ns BUBYEHHA KypCy CTYAEHTM OTpUMYLOTb gocTyn Ao Packet Tracer,
Virtual Machine, PL-App ana Windows, MAC Ta I2loT Jupyter Notebook.
dopma JleKUiHi 3aHATTA, KOMN'IOTEPHMI NPAKTUKYM, CaMOCTiliHa poboTa
npoBeAeHHA CTYAEHTIB, KOHCYAbTaLi
3aHATb
CemecTpoBui 3anik
KOHTpO/b
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4. Network Architecture and loT Device Security

OuvcuunniHa

Network Architecture and loT Device Security

PiseHb BO Opyrunii (marictepcbknia)

Kypc 2

O6car 4 credit

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go Knowledge of the disciplines "Fundamentals of programming",

no4YaTKy BUBYEHHA

"Programming”, "Computer Architecture", network

organization".

"Computer

Lo 6yae
BUBYATUCA

Module 1

Modelling network architecture of loT devices in Cisco Packet Tracer
environment. Reg Server, MCU and SBC programming. Wired loT devices
for Smart Home Network. Connection to network and loT device
programming. Addition of loT devices to Smart Home Network. Access and
monitoring of loT network. Connection and monitoring of loT devices.
Usage Python to program loT devices. Configuration of virtualized server
environment. Prototype technology. Usage physical materials and
electronic toolkits to model loT device network. Configuration of PL-
application by means of Raspberry Pi. Usage of PL-App Notebook and
Arduino to design loT network.

Module 2

Fog computing in Smart Home Network. Cloud and cloud computing.
Distributed processing in 10T device network. Smart Home Network study.
Machine learning in loT. Creating prototype of Al program. Intent-Based
Networking (IBN). Use Cases for IBN networks. IBN study. loT network
threats, vulnerabilities and attacks. Best practices of 10T device security.
Configuration of WPA2 security on wireless router. Configuration of VPN on
smartphones. Design of secure web communication on web server in the
Cloud Provider Service network. Ensuring integrity of loT device data.

Yomy ue
uikaBo/Tpeba
BUBYATHU

The aim of the discipline is to develop students' ability to design and
program network of Internet devices, to interact with network devices and
to ensure security and integrity of data in network of 1oT devices.

Yomy MoOKHa
HaBYUTHUCA
(pe3ynbraTtn
HaBYaHHA)

Be able to:

— apply programming to support loT devices;
— design network of 10T devices;

— ensure integrity of 10T device data;

— configurate security of network devices.

AAK MOXKHa
KopuCTyBaTuUCA
HabyTumm
3HAHHAMM i
YMiHHAMMU
(KkomneTeHTHOCTI)

loT is creating demand for new kind of IT professional. These are people
who have knowledge and skills to develop new loT-enabled products and
data processing which they collect. We need entrepreneurial workforce
that specializes in both computer science and software.

Currently, construction of Smart Home Networks is quite popular and
rapidly developing. Configurate this type of network are requires specialists
who can perform programming of loT devices, configure network devices
for safe operation of Smart Home Network devices without data loss and
preserve their integrity.
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IHpopmauiiiHe

Lecture notes

3abe3neuyeHHsA Presentations
Methodical instructions for laboratory work
Access to Packet Tracer, Virtual Machine, PL-App ans Windows, MAC and
I210T Jupyter Notebook is obtained students to learn this course.
dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA
3aHATb
CemecTpoBui Test
KOHTPO/Ib
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5. Benuki aaHi Ta aHanituKka

OuvcuunniHa

Benuki aaHi Ta aHaniTMKa

PiseHb BO

Opyrunii (marictepcbknia)

Kypc

2

O6car

4 KpeanTu

MosBa
BUKNAJaHHA

YKpaiHCbKa

Kadegpa

npOFpaMHOFO3a6e3HGQEHHHKOMH”OTepHMXCMCTeM

Bumoru go
NOYaTKy BUBYEHHA

3HaHHA gucumnnid "MporpamysaHHAa", "basu gaHnx".

Lo 6yae
BUBYATUCA

BM3HaYeHHA Ta XapaKTePUCTUKKU BEIMKUX AaHUX. BiaKkpuTi aaHi, ix popmaTu
Ta 3acobu 06pobku. Po3pobneHHss nporpamHoro 3abesneyeHHA Ans
aHanisy BebcanTiB, AKi HaAalOTb BIAKPUTI AaHi 3 BUKOPUCTAHHAM MOBU
Python. MpusHayeHHa 6i6niotek NumPy, Randas, Matplotlib, Folim.
dopmaTyBaHHA [aHMX MPO 4Yac Ta AaTy, UMTaHHA Ta 3anuc ¢ainis 3a
ponomoroto Python. B3aemogia 3 30BHilWHIMK nporpamamn. DataFrame.
IHcTpymeHTn Python ana kopenduitHoro aHanisy. PerpeciiHuii aHanis
AaHUX Mepexi IHTepHeT 3a pgonomoroto Python. MeTtos HavmeHWwMx
KBagpariB. MporpamyBaHHsA NiHiHOT perpecii 3a gonomoroto Python.
MporpamHi metoan Knactepumsauii Ta acouiauii gaHUX y mepexi. AHanis
OCHOBHWX KOMMOHEHTIB. AHasi3 He3aNeXHUX KOMMOHEHTIB. ANroputmm
Knacuodikalii gaHux. 3acTtocyBaHHA Ta npobnemu Knacudikauin. Mogens
Knacunodikatopa aepesa pilleHb. [MOMUAKM B aHani3i Ta MNPOrHo3yBaHHi
AaHux. OuiHKka NnomuaoK perpecii 3a gonomoroto Python. Moaynb Pyplot.
AHanis weuaKocti IHTepHety 3a ponomorot Scikit-Learn, Pandas Ta
Matplotlib. ApxiTeKTypHi moaeni iHxeHepii Benukux AaHux. TexHonorii
BipTyanizauii. lnepsisopn. KoHTenHepu. KoHTelHepHa TexHosoria ans
BMKOHAHHA NPOrpamMHOro Koay Ha cepsepi. Saas, PaaS ta laaS. TexHonorii
Hadoop Big Data. PosnoaineHa obpobka MapReduce. HDFS. MoTtokoBsa
nnatdopma Kafka. Mepesarn Kadku. Nepesarn Cassandra Ta Hadoop ans
3bepiraHHA pgaHux. [Mepesarn Spark nepes MapReduce. Nambaa -
apxiTekTypa.

Kypc 3HaMOMUTb CTYAEHTIB i3 YKUTTEBMM LUMKAOM aHani3y gaHux. CTtygeHTu
6yayTb BMKOPUCTOBYBAaTM ONOKHOTM Jupyter gna ans 36opy, aHanisy,
Bi3yanizauii gaHUX, NpeacTaB/IeHHA BMICTY AaTaceTiB, PiBHAHb Ta 3aMnyCcKy
aKkTMBHoro koay Python y mexax ogHoro ¢anny. CTyaeHTM TaKoX
3aCTOCOBYBAaTMMYTb MOZAENI MALIMHHOFO HaBYaHHA AAA HaBYaHHA
Komn'toTepa A4/1a aBToMaTu3allii 3aBAaHb.

Yomy ue
uikaBo/Tpeba
BUBYATHU

[aHi € Bcrogy. BarKKo 3p03yMiTH, CKiZIbKM HOBUX AaHUX FEHEPYETHCA LWOAHSA.
JaHMMM MOXKYTb OYyTM CcnoBa B KHM3i, BMICT e/IeKTPOHHOI Tabaui,
300parkeHHs, BiAeo, ayAio, NOTIK BMMIpIOBaHb, Hajic/iaHi 3 MPUCTPOIO
MOHITOPUHrIy. HeouuweHi p[aHi He MaloTb KOPUCHOro 3Ha4vyeHHA. Mwu
NOBUHHI 06pPObUTM Ui AaHi, a NoTiM iHTepnpeTyBaTM pe3ynbTtaT, Wob
3pobuTK Moro KopucHum. Lli KopucHi gani Tenep € iHpopmauieto. Konm ua
iHpopMmaLia 3acTocoByeTbCcA abo PO3yMieTbCA, BOHA CTa€ 3HaHHAM. Konu
JAHUX HaACTiNbKK BaraTto, Wo TPaauLinHi cnocobu ix 0b6pobku, 36epiraHHS
Ta aHaNi3y He MOXKYTb BYTM BMKOPUCTAHI, MM MAEMO CMpaBy 3 BE/IMKMMMU
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AaHUMK. Benuki gaHi BMMaraloTb HOBMX METOAIB Ta iHCTPYMEHTIB, 06
3p06UTK IX 3HAYYLIMMM ANS A0CNIAXKEHD.

Yomy MoOKHa

Llei Kypc 3HaMOMWUTb CTYAEHTIB 3 TEXHOJIOTIAMM Ta iIHCTPYMEHTaMKU MOBU

HaBYMUTUCA Python, AKi MOXXHa BUKOPUCTOBYBATU A5 aHANITUKN BEIMKUX AAHUX.
(pe3ynbraTtn CTyoeHTM [Ai3HaAlOTbCA, AK aHanilyBaTU BENUKI AaHi, BUKOPUCTOBYHOUMU
HaBYaHHA) OCHOBHi CTaTUCTUYHI MeToaM Ta TexHo orii 06pobaeHHA aaHux y Python 3a
ponomoroto Pandas, AK aHanisyBaTM paHi 3a AOMNOMOrol Mozaenei
MaLMHHOINO HaBYaHHSA, AK LEHTPU 06pobKM AaHMX Ta iHXKeHepis AaHuX
CNPUAIOTb BEAMKUM AaHMM Ta aHANITUL.
AK MOXKHa 3 nossoto loT Ta Big Data cboroiHi 3’'ABNAOTLCA HOBI KaTeropii BakaHciu.
KOpucTyBaTUCA BueHuit 3 aaHMx bepe HeobpobneHi AaHi Ta NepeTBOPIOE iX Ha 3HAYyLy
HabyTumm iHpOpMmaLito. ByeHi, WO 3alMMalOTbCA AaHUMM, 3aCTOCOBYHOTb CTAaTUCTUKY,
3HaHHAMM i MallMHHE HaBYaHHA Ta aHaANITUYHI nigxoan ANnA BiANoOBiAi HAa KPUTUYHI
YMiHHAMM 6i3HecC -NUTaHHA.

(KkomneTeHTHOCTI)

BueHi, Wo 3armatoTbca AaHUMMK, NOBMHHI iHTEpNpeTyBaTK Ta NepeaaBaTu
pe3ynbTaTU CBOIX BWCHOBKIB 3a A0MNOMOrol MEeTOAIB Bi3yanisauii,
CTBOPEHHA A04aTKiB ANA aHanisy AaHux. BoHu npauiotoTb 3 Habopamu
AaHNX Pi3HOro po3mipy Ta GopM Ta 3anyCKaloTb aArOPUTMU Ha BEAUNKUX
Habopax JaHux. BuyeHi 3 [AaHMX NOBWHHI BOMOAITM HAWHOBILLMMU
TeXHoNoriAMM. BOHM NOBWHHI 3HAaTM OCHOBWM iHPOPMATMKM Ta
NporpamyBaHHA, BK/OYaOUYM A0CBiA pobOTM 3 MOBaMK Ta TEXHOOTIAMU
6a3 paHux. [eski iHCTPYMEHTW, sKi AonomaraloTb A0CNiAHUKAM AaHUX
BUKOHYBaTU cBolo poborty, - ue Python, R, Scala, Apache Spark, Hadoop,
iHCTPYMEHTU Ta aNropuTMU BMAOOYBaHHA AaHMX, MallMHHE HaBYaHHA Ta
CTaTUCTUKA.

*oaHe 3 BMLEONUCaHNX 3aBAaHb HE MOXe iCHYBaTK be3 iHKeHepa 3 AaHUX.
IHXXeHepn AaHUX CTBOPHOKOTb iHPPACTPYKTYPY, AKa niaTpumye Big Data.
BoHn po3pobnsiotb Ta 6yayloTb nnatdopmy, Ha AKIM yci Ui AaHi
3bepiratoTbca Ta 06p0bAAIOTLCA. IHXEHEPU AAHUX TaKOXK KepyloTb ycima
UMMM OaHUMMU. [HXKEHepU AaHUX MOXKYTb TaKOXK iHTerpyBaTu AaHi 3 Pi3HUX
AXKepen i BUKOHYBATM OUYULLEHHA AaHUX. [JeaKi iIHCTPYMEHTM Ta Nporpamu,
AKUMWN  iHXEHepU JaHuUX perynapHo  KopuctyloTbeAa, ue Hadoop,
MapReduce, Hive, Pig, MySQL, MongoDB, Cassandra, Streaming Data,
NoSQL, SQL ta nporpamyBaHHsA.

IHpopmauiiiHe

KoHcnekT nekuin

3abe3neueHHA Komn'toTepHuii npakTUKym.
OHnnaiH Kypc «Big Data & Analytics» (6 posainis, 9 HaBYanbHUX Bigeo, 18
Jupyter Notebooks, 11 nabopaTopHux pobiT Ta 14 iHTepaKTUBHUX 3aBAaHb).
dopma JleKUiHi 3aHATTA, KOMN'IOTEPHUI NPAKTUKYM, CaMOCTiliHa poboTa
npoBeaeHHA CTYAEHTIB, KOHCYAbTaLi
3aHATb
CemecTpoBui 3anik
KOHTpO/b
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6. Big Data and Analytics

OuvcuunniHa

Big Data and Analytics

PiseHb BO

Opyrunii (marictepcbknia)

Kypc

2

O6car

4 credit

MosBa
BUKNAJaHHA

English

Kadegpa

Computer Systems Software Department

Bumoru go
NOYaTKy BUBYEHHA

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

Lo 6yae
BUBYATUCA

Definitions and characteristics of Big Data. Open data, their formats and
processing means.

Develop software to analyze websites that provide open data for using
Python. Purpose of libraries NumPy, Randas, Matplotlib, Folim. Format time
and date data, read and write files in Python. Interaction with external
applications. DataFrame data. Purpose and capabilities of Speedtest-
cli. Pandas tools for correlation analysis. Regression analysis of Internet
data using Python. Least squares method. Linear regression programming
using Python.

Software methods of clustering and data association in the network.
Analysis of the main components. Independent component analysis. Data
classification algorithms. Application and problems of classifications.
Decision tree classifier model. Errors in data analysis and forecasting.
Estimation of regression errors by means of Python. Pyplot module. Plotly.
Internet speed analysis using Scikit-Learn, Pandas and Matplotlib. Purpose
of Seaborn, FiveThirtyEight libraries. Architectural models of Big Data
engineering. Virtualization technologies. Hypervisors. Containers.
Container technology for executing program code on the server. Saa$, Paa$S
and laaS. Hadoop Big Data technologies. Distributed MapReduce
processing. HDFS. Distributed Kafka streaming platform. Advantages of
Kafka. Advantages of Cassandra vs Hadoop for data storage. Spark
technology. Advantages of Spark vs MapReduce. Lambda - architecture.
The course introduces the Data Analysis Lifecycle and the three types of
data analytics: descriptive, predictive, and prescriptive. Students will use
Jupyter Notebooks extensively to create a data pipeline to acquire, analyze,
and visualize data. A Jupyter Notebook is a web application that allows
students to be presented with content text, equations, visualizations, and
to run live Python code within the same file. Students will also apply
machine learning models to train a computer to automate tasks.

Yomy ue
uikaBo/Tpeba
BUBYATHU

Data is everywhere. It can be hard to comprehend how much there is, and
how much more new data is generated every day. Data can be the words in
a book, the contents of a spreadsheet, pictures, video, audio, or a stream of
measurements sent from a monitoring device. Raw data has little useful
meaning. We must process this data and then interpret the output to make
it useful. This useful data is now information. As this information is applied
or understood, it becomes knowledge. When there is so much data that
traditional ways of processing, storing and analyzing it cannot be used, that
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is called Big Data. Big Data requires new methods and tools to make it
meaningful.

Yomy MoOKHa

This course introduces to those methods and tools to help you to harness

HaBYUTUCA the power of Big Data.
(pe3ynbraTtn Learn how to explain the promises and challenges of Big Data analytics as
HaBYaHHA) related to the Internet of Things.
Learn how to analyze data using basic statistical and data preparation
techniques in Python with Pandas.
Learn how to analyze data using machine learning models.
Learn different ways to defend a proposition using data, argumentation,
and visualizations.
Learn how to explain how data centers and data engineering contribute to
Big Data and analytics.
AAK MOXKHa With the emergence of the loT and Big Data, there are new categories of
KopuctysaTucsa jobs, and adjustments to existing jobs.
HabyTumm Data Scientist
3HaHHAMM i A data scientist takes raw data and turns it into meaningful information.
YMiHHAMMU Data scientists apply statistics, machine learning and analytical approaches

(komneTeHTHOCTI)

to answer critical business questions.

Data science is an existing field that has expanded because of the loT and
Big Data. Like data analysts, data scientists must have data analytical skills.
Data scientists must interpret and deliver the results of their findings, by
visualization techniques, building data science apps, or narrating interesting
stories about the solutions to their data (business) problems. They work
with data sets of different sizes and shapes, and run algorithms on large
data sets. Data scientists must be current with the latest technologies. They
must know computer science fundamentals and programming, including
experience with languages and database (big/small) technologies. Some of
the tools that help data scientists do their work are Python, R, Scala, Apache
Spark, Hadoop, data mining tools and algorithms, machine learning, and
statistics.

Data Engineer.

None of the three jobs detailed above can exist without the data engineer.
The data engineer creates the infrastructure that supports Big Data. They
design and build the platform on which all of this data is stored and
processed. Data engineers also manage all this data. They ensure
accessibility and availability for data scientists and data analysts.

Data engineers may also integrate data from disparate sources and even
perform some data cleaning. However, because data engineers primarily
design the Big Data infrastructure for their company, they are not generally
required to know any machine learning or analytics. Some of the tools and
applications that data engineers routinely use are Hadoop, MapReduce,
Hive, Pig, MySQL, MongoDB, Cassandra, Data streaming, NoSQL, SQL, and
programming.

IHpopmauiiiHe
3abe3neyeHHA

Lecture notes

Methodical instructions for laboratory work

E-Learning Content (6 chapters, 9 videos, 18 Jupyter Notebooks, 11 Hands-
on Lab activities 14 Interactive Activities)
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dopma Lectures, computer classes, independent work of students, consultations
npoBeAeHHA

3aHATb

CemecTpoBui Test

KOHTPO/b
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7. KpeaTuBHi TexHoNOrii ynpaBaiHHA IT nporpamamu Ta NpoEKTamu

OuvcuunniHa

KpeatusHi TexHonorii ynpaBaiHHA IT nporpamamm Ta NnpoEKTamu

PiseHb BO Opyrunii (marictepcbknia)

Kypc 2

O6car 4 kpeanTtn EKTC

Mosa YKpaiHCbKa

BUKNAAAHHA

Kadeapa MporpamHoro 3abe3nevyeHHA KOMN' IOTEPHUX CUCTEM

Bumoru po BonopajiHHA 3aranbHUMM 3HAHHAMM i3 AUCLUNAIH KOMM'IOTEPHOI iHXeHepil

NOYaTKy BUBYEHHA

Lo 6yae MeTo BMKNAAAHHA AUCUMNNIHW € 3aCBOEHHA CTYAEHTAMWU KpeaTMBHMX

BMBYATUCA MeXaHi3MiB Ta TEeXHONOriN MeHeAXMEHTY iIHHOBALUiMHUX NPOEKTIB Ta
nporpam (P2M) B IT ranysi. PopmyBaHHA NMPAKTUYHMX 3HAHb Ta BMiHb 3
NPOaKTUBHOrO YMNpaBAiHHA Ta BAPOBAAMKEHHA iHHOBAUiMHUMX IT pilleHb.
HabyTTa goceigy ynpaBniHHA KpeaTUBHUM NOTEHLialIOM KOMaHAM NPOEKTY.
HabyTTa HaBMYOK POBOTMU 3@ MiKHAPOAHUM CTaHAAPTOM MPOrPamHOro Ta
NPOEKTHOIO MeHeaKMeHTy P2M.

Yomy ue BMKOPUCTAHHA KpPeaTMBHUX TEXHOJIONA NPU CTBOPEHHI Ta BNPOBAaAKEHHI

uikaso/Tpeba NPOrpamMHMX NPOAYKTIB € 3aMOPYKOIO KOMEPLIMHOrO yChixy Ha pUHKY IT.

BMBYATHU Llen Kypc [03BOAUTb HabyTM GaxoBMX KOMMETEHLUiM 3 ynpaBAiHHA

iHHOBALiMHMMW  PO3POOKaMM  MPOrpamHMX NPOAYKTIB Ta  BMiHb
NPOAKTUBHOIO MEHEAXKMEHTY, WO CbOroAHi noTpebye MixKHapoaHUI
piBEHb CreLuianicTiB 3 NPOrpamMHoOI iHKeHepii.

Yomy MOKHa

3HaTu:

HaBYUTUCA — TEexXHOJorii NPOaKTUBHOIO yNpaBAiHHA PO3POOKOK Ta BNPOBAAMKEHHSA
(pesynbratn NPOrpamMHOro NPOAYKTY;
HaBUYaHH3A) — TexHoJorii TpaHcdepy 3HAHb B YNPAB/iHHI NPOrpamamMu Ta NPOEKTaAMMU;
— TEexXHONOorii KpeaTUBHOro ynpaBAiHHA 3HAHHAMW Ta KOMYHiKauiamu B
ynpaBAiHHi NPOEKTaMM Ta NPOrpamamu;
— ¢dopMyBaHHA  CTpaTerii  PO3BMTKY MPOrPAaMHOro NPOAYKTY npwu
TYypbYy/SIEHTHOMY OTOYEHHI;
— npuHUMNiB Nobyaosm nporpam B ranysi IT;
— 0cobnMBOCTENM 3aCTOCYBAHHA MiXKHAPOAHUX CTAaHAAPTIB MEHEeAXKMEHTY
NPOEKTIB Ta Nporpam B ranysi IT.
AAK MOXKHa Llen Kypc peKomeHAYETbCA ANs CAyXadiB, AKi NAaHYIOTb MaTU Kap'epHU
KopuctyBaTtuca picT B npoeKTax IT Ta npautoBaTh Ha piBHi Senior Project Manager. OKpim
HabyTumm TOro, LEeN KypcC A03BOINTb MNPALOBATUM B MIXKHAPOAHUX MPOEKTAX 3
3HaHHAMM i MiHiManbHOW aganTalii€to.
YMiHHAMMU 3aCBOEHHA  HaBYaNbHOI  AMCUMMAIHM  A03BOAUTL  Habytu  ¢daxosi

(komneTeHTHOCTI)

KOMNETEeHLi:

— KPeaTMBHOrO Ta MPOAKTUBHOIO YNPaBAiHHA;

— BWKOPMCTOBYBATM KpeaTUBHI TeXHO/OriT Npn $¢opmMyBaHHI iHHOBALLiMHUX
iaen, NPy CTBOPEHHI iIHHOBAUIMHMX IHPOPMALLIMHUX TEXHONOTI;

— BUKOPMCTOBYBATM TexHonorii P2M pgna peanisauii cknagHmx Ta
KOMMJ/IEKCHUX MPOEKTIB;

— YNPaBAATU 3HAHHAMM Ta AOCBIAOM KOMaHAWN NPOEKTY;

— BWKOPMCTOBYBATU KPeaTUBHUM NOTEHLLiaN NHOACBKUX PECYPCIB.
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IHpopmauiiiHe

KoHcneKT nekuin

3abe3neyeHHA Mpe3eHTauii
MeToaMuYHI BKa3iBKM 40 BUKOHAHHA NabopaTopHMX pobiT
dopma dopmaT TPEHIHTY Ta MaCcTepP-KNACiB, NEKLiM Ta NPAaKTUYHMX 3aHATb
npoBeAeHHsA
3aHATb
CemecTpoBui 3anik
KOHTPOJ/b
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8. Creative Technologies for Managing IT Programs and Projects

OuvcuunniHa

Creative Technologies for Managing IT Programs and Projects

PiseHb BO Opyrunii (marictepcbknia)

Kypc 2

O6car 4 credit

Mosa English

BUKNA[AHHA

Kadeapa Computer Systems Software Department

Bumoru go General knowledge in the disciplines of computer engineering.

NoYaTKy BUBYEHHA

Wo 6yge The aim of the discipline is assimilation by students the creative

BMBYATUCA mechanisms and technologies of innovative projects and programs (P2M)
management in the IT field. Formation of practical knowledge and skills in
proactive management and implementation of innovative IT solutions.
Gaining experience in managing the creative potential of the project team.
Acquisition of skills to work according to the international standard of
software and P2M project management.

Yomy ue The use of creative technologies in the creation and implementation of

uikaBo/Tpeba software products is the key to commercial success in the IT market. This

BMBYATU course will allow students to acquire professional competencies in the

management of innovative software development and proactive
management skills, which today requires an international level of software
engineering specialists.

Yomy MOKHa

To know:

HaBYMUTUCA — technologies for proactive management of software product
(pe3ynbraTtn development and implementation;
HaBUYaHH3A) — technologies of knowledge transfer in program and project
management;
— technologies of creative management of knowledge and
communications in project and program management;
— formation of a software product development strategy in a turbulent
environment;
— principles of building programs in the field of IT;
— features of application of international standards of management of
projects and programs in the field of IT.
AAK MOXKHa This course is recommended for students who plan to have a career in IT
KopuctysaTucsa projects and work at the Senior Project Manager level. In addition, this
HabyTumm course will allow you to work in international projects with minimal
3HaHHAMM i adaptation.
YMiHHAMMU Mastering the discipline will allow you to acquire professional

(komneTeHTHOCTI)

competencies of:

— creative and proactive management;

— to use creative technologies in the formation of innovative ideas, in the
creation of innovative information technologies;

— to use P2M technologies for the implementation of complex and
complex projects;

— to manage the knowledge and experience of the project team;

— to use the creative potential of human resources.
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IHpopmauiiiHe

Lecture notes

3abe3neuyeHHsA Presentations
Methodical instructions for laboratory work
dopma Lectures, laboratory, independent work of students, consultations
npoBeAeHHA
3aHATb
CemecTpoBui Test
KOHTPO/Ib
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