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IHCTPYKLiA KOpUCTyBauam Katanory

1. Kinbkictb i 0bcar (y Kpeantax EKTC) HaBYaNbHUX AMCUUNNIH, AKI MOXe obpaTu CTyAeHT
(BnbBipKOBUX AMCLUMNAIH) BU3HAYAETLCA HAaBYaAIbHUM NIAHOM, @ Came

014 mazicmpis oceimHbo-npogpeciliHoi npoepamu:
1 Kypc — 23 Kpeantu (2 ancumnniim no 4 KpeauTtn, 3 ANCUMNNIHK NO 5 KpeauTis)

014 Mazicmpie 0c8iMHbO-HAYKOBOI Mpo2pamu:
1 Kypc — 23 Kpeantu (2 ancumnnidm no 4 KpeauTtu, 3 ANCUMNNIHK NO 5 KpeauTis)
2 Kypc — 8 KpeauTis (2 AucumMnaiHM no 4 KpeauTn).

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

2.1 PeecTpauis cTygeHTa B my.kpi.ua.

2.2 3ailcHeHHs CTyAeHTOM BUOOPY AMCUMUNIH.

2.3 NiaTBepaKeHHs CTyAeHTY Moro Bubopy HaBYanbHUX Ancumnnid i3 ®-Katanory.

2.4 OnpautoBaHHA pe3ynbTaTiB BMbOpy pgucumnnid (dikcauia pesynbTtaTie BubOpy) Ta
nepegaya gaHux ANAa KOpeKuil iHaMBIiAYaAbHMX HAaBYabHUX NAHIB CTYAEHTIB.

3. Y pa3i HemoxXnmBocCTi popMyBaHHA NOBHOI aKaZeMiYyHOi rpynn ANnA BMBYEHHA MEBHOI
BMOIPKOBOI AMCUMNAIHWN, CTyAEHTaM HAAaEeTbCA MOMAMUBICTL 34INCHUTM NOBTOPHMA BMOIp,
NPUEAHABLUMCD A0 B¥Xe CGOPMOBaHMUX HAaBYAIbHUX Tpyn.

4. CTypeHT He moxKe ABidi 0bpaTn o4HY M Ty XK CaMy HaB4YanbHYy gucumnniHy. CTyaeHT He
Mo¥Ke obpaTh ogHYy M Ty X CaMy HaBYaNbHYy AUCUMNAIHY, AKAQ BWKAALAETbCA YKPATHCbKOK Ta
aHMNINCbKOID MOBamMM OfHOYACHO (HeobxigHO 06paTh abo yKpPaiHOMOBHWUI, abO aHINOMOBHWIM
BapiaHT).

5. CTyAaeHT, AKMMA 3HEXTyBaB CBOIM MpaBom BMOOpY, Oyae 3anuMcaHM HA BMBYEHHA TUX
Aucumnnnin, Aki 3aBigyBay BMMycKOBOI Kadedpu BBarkaTume nNOTPIOHMMKW ana onTumisauii
HaBYaNbHUX rPYN i NOTOKIB.

6. AKWO CTYAEHT i3 NOBaXHOI NPMUYMHU He 3Mir 0bpaTn AUCUMNAIHM BYACHO, abo BUSBMB
NOMW/IKY WOAO CBOr0 BOJIEBUABNEHHA, BiH 3BEPTAETbCA A0 AEKaHaTy i3 3aABOO ANA 3anucy Ha
BMBYEHHA 0OpaHMX HUM AUCUMNAIH, HaAaBLWKM AOKYMEHTIB, AKi 3aCBiAYYOTb NOBAMKHICTb NPUYMH.
3aABa Ha 3MiHy BMBiIpPKOBOI AncUMNAIHM Yy cPOPMOBAHOMY iHAMBIAYAaNbHOMY HABYaNbHOMY NAAHI
Ma€E NoJaBaTUCA He Mi3HilWe HiXK 33 MmicAub A0 NO4YaTKy CemMecTpy, B AKOMY BMKAAAAETHCA LA
ancumnnina.

7. He ponyckaetbca 3miHa obpaHMx AMCUMNAIH NiCNA NOYaTKy HaBYa/IbHOrO CeMecTpy, B
AKOMY BOHW BUKNa[aoTbCA.

6. O6paHi cTyaeHTOM HaBYaNbHi AUCUMMAIHM 3a3HA4YaloTbCcA Yy MOro iHAMBIAyanbHOMY
HaB4Ya/bHOMY NNaHi. HaBYanbHi AUCUMNAIHKU, AKI BHECEHI A0 iHAMBIAYaAbHOrO HAaBYaAbHOIO NAaHy
3400yBava, € 060B'A3KOBMMU AN BUBYEHHS.

7. bBinbwe iHdopmauii Npo nopAgoOK peanizauii CTyaeHTamu npasBa Ha BiAbHWMIA BUBIp
HaBYaNbHUX OUCLUMNAIH MOXHA 3HaWTM Yy MMONOXKEHHI NPOo peani3ayito npaBa Ha BiNbHUK BUbIp
HaBYaNbHMX AucuMnAiH 3a06yBadamm Buwoi ocsitk Kl im. Irops CikopcbKoro.


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

d-Kartanor

Aucyunninu dna 1 Kypcy (8ubip nepw oKkypcHukis)

MNoTpibHO 06paTn 23 KpeauTHn 3a piK: 2 gucumnniim no 4 Kpeguty, 3 gUcuUNiHK NO 5 KpeauTis.

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

1. ANropuTMiYHO-NPOrpamHi mMeToam 3axmcTy 2 4 3aniK
iHpopmauii

2. Algorithmic and Software Methods of 2 4 3anik
Information Protection

3. TexHonorii cynepkomn'toTepHUX 2 4 3anik
obuncneHb

4, High Performance Computing 2 4 3anik
Technologies

5. TexHonorii 06pobneHHA unbpoBmx 2 4 3anik
306paKeHb Ta CUrHanis

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

7. MeTtoau Block Chain 2 5 €K3ameH

8. Block Chain Methods 2 5 eK3ameH

9. MaTemaTnyHe Mo4eNtoBaHHA CUCTEM i 2 5 eK3ameH
npouecis

10. Mathematical Modeling of Systems and 2 5 eK3ameH
Processes

11. MpOEKTYBAHHA Cy4aCHUX 2 5 eK3ameH
BMCOKOMNPOAYKTUBHMX 06UYMCNIOBANbHUX
cucTem

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

13. MawmnHHe HaBYaHHA 2 5 eK3ameH

14. Machine Learning 2 5 eK3ameH




Aucyunninu dna 2 Kypcy (8ubip nepw oKypcHuUKie 0718 0c8iMHbO-HAYKOBOI

npozpamu)

MNoTpibHO 0bpaTn 8 KpeauTis 3a pik: 2 gucunnaiHK No 4 KpeauTU.

. . Kin-tb CemectpoBa
Ne Ha3Ba HaB4YanbHOI AUcCUMNNIHU Cemectp . .
KpeauTis arecrauin
1. MpoeKTyBaHHA Ta po3pobneHHA 3 4 3aniK
MeperKeBoro NporpamHoro 3abesneyeHHs
2. Network Software Design and 3 4 3anik
Development
3. TexHonorii Grid 3 4 3anik
4, Grid Technologies 3 4 3anik
5. MepexeBa apxiTekTypa Ta 6e3neka loT 3 4 3aniK
npucTpoiB
6. Network Architecture and loT Device 3 4 3anik
Security
7. Benuki gaHi Ta aHaniTKKa 3 4 3aniK
8. Big Data and Analytics 3 4 3anik
9. KpeaTusHi TexHonorii ynpasniHHA IT 3 4 3aniK
nporpamamm Ta NPOEKTaAMMU
10. Creative Technologies for Managing IT 3 4 3anik

Programs and Projects




AHoTauii BUbipKoBUX ancumnnid gna 1 Kypcy

1. ANropuTMivyHO-NpPOrpamHi MeToam 3axmcTty iHpopmauii

Ouncumnnina ANroputmiyHo-nporpamHi metoam 3axmcrty iHpopmakuiii
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemecTp

1 kypc, 2 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 gncumnnnin "MporpamHe 3abe3nevyeHHs cucTem
aBTOMaTU4HOI igeHTUdIKayii", "MopgentoBaHHA Ta MNPOEKTYBaAHHA
iHpopmauiiHnx  cuctem".  [OCBiA  KOMaHAHOrO  pPo3pobAeHHA
nporpamHoro 3abesnevyeHHs.

o 6yae suBuaTuca

Knacudikauia kpuntorpadidyHMx cuctem, enemeHTM KpUMTOaHanisy,
chepun 3actocyBaHHA Kpuntorpadii, MoHoandasiTHi WKUPpK 3amiHK,
noniandasiTHi Wndpu 3amiHn, wWndpu nepectaHoBkMu, wWndp dPelictens,
CTaHaapT wuopyBaHHA paHux (DES), ctaHgapT AES, MiXHapoaHwui
anroputm wuopysaHHA gaHux (IDEA), Blowfish, RC5, apudmeTtnka y
Knacax NMWKiB 3a moaynem, teopema Pepma Ta Einepa, anroputmum
nepeBipKKM Yncen Ha NPOCTOTYy, apuPMeTUKa AO0BIUX YMUCEN, TEHEPYBAHHA
BMMAAKOBMX MPOCTUX YMCEN, NPUHUMNM NoBYyAOBM KPUNTOCUCTEM 3
BIAKPUTMM Katouem, obmiH Kaovamm 3a cxemoto [ipdi-XenmaHa,
Anroputm RSA Ta metogmn daktopwusauii uncen, cxema Enb-Famana ta
METOAN  3HAXOAXKEHHA  AWCKPETHOro  norapuéemy, BU3HAYEHHS
eNinTUYHOI KPWBOI, eninTUYHi KpuMBi Hag CKiHYeHHUMM nonamu GF(p)
Ta GF(p™), eninTMYHuit aHanor obmiHy Katovamm 3a cxemoto [Aidodi-
XenmaHa, anroputmm MHOXKeHHA Touyknm EK Ha uucno, 3agava
ANCKPETHOro norapudmMyBaHHA Ha eNiNTUYHIA KPUBINA, eninTUYHUM
aHanor anroputmy RSA Ta cxemun Enb-Famans, npuHumnun nobyaosu
KPUNTOCTIMKMX eNiNTUYHUX KPUBUX, CTaHAApPT umMdposoro nignucy (DSS),
anroputm RSA Ta cxema Enb-Famansa B pexxkumi umdposoro nignucy,
eninTU4YHi anropnTMmn GopmMyBaHHA €NIeKTPOHHOro LMdpoBOro nianucy.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTol KpeauTHOro moayna € GopmyBaHHA Yy CTYAEHTIB 34aTHOCTEMN
aHanisyBatm KpuntorpadiuHi cuctemn, obupatn KpuntorpadiyHui
anroputm BignosigHO [0 chOpPMyNbOBaHOI 3agadvi, 3abe3neuysaTtu
pobOTYy Cy4yaCHMX KPUNTOCUCTEM, BUKOHYBATU HANAroAKeHHA Ta
PO3p0b6KYy NporpaMHoro 3abesneyeHHs Ana KpUnTorpadiyHOro 3axmncTy.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

3HaTu:

— MEeTOAM 3aXMCTYy Bif HEeCAHKLIOHOBAHOrO YWTAHHA, KOHTPOLO
uinicHocTi iHdopmaLii, ayTeHTUdiKaLLT, 3aXUCTY AOKYMEHTIB Ta LiHHUX
nanepis Big Nigpo6ok;

— cnocobu BMKOHAHHA onepauii y ckiHueHHomy noni suay GF(p) Ta
Moro poswupeHHi 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;




— 0cobaumBocTi 3aCTOCYBaHHA KpunTorpadiyHmx ANropuTMiB
nobyA0BaHUX HA €NINTUYHIN KPUBITA.

YmiTtu:

— QaHanisyBatM pes3ynbtatu poboTM  Bigomux  KpunTorpadivyHmx
NPOTOKOIB;

— OLHIOBATM CTIMKICTb KpUNTOrpadiyHNX aNropUTMIB;

— y3aranbHIOBaTM OTPMMaAHI eKCNnepMMeHTa/IbHI pe3yibTaTy.

AK MmOXHa
KopucTyBaTUCA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

YmiTtu:

— MNPOEKTYBATU CUCTEMM KPMNTOrpPadiyHOro 3axmcTy;

— po3pobntoBatM nporpamHi 3acobu wudpysaHHA, AewndpyBaHHA
AAHWNX Ta CTBOPEHHA €N1eKTPOHHOro undpoBOoro Nianucy;

— CTBOPHOBATU NporpamHe 3abesneyeHHA eninTMYHoi Kpuntorpadodii;

— 3acTocoByBaTM KpunTtorpadiyHi cTaHAapTM npu  po3pobneHHi
nporpamHoro 3abesneyeHHs.

IHpopmauiiHe

Cunnabyc

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




2. Algorithmic and Software Methods of Information Protection

Aucumnnina Algorithmic and Software Methods of Information Protection
Kadeapa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2" semester
y

O6car aucumnninm

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

Mosa English
BUKNAJAHHA
Bumoru ao Knowledge of the disciplines "Software for Automatic Identification

NnoYyaTKy BUBYEHHA

Systems", "Modeling and Design of Information Systems". Experience in
team development of software.

Lo 6byae
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
BMUBYATH

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 moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

To know:

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

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

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

— principles of developing symmetric and asymmetric cryptographic
algorithm;

— methods of applying modern cryptographic algorithms;

— features of applying cryptographic algorithms based on elliptic curve.

Be able to:

— analyze work results of known cryptographic protocols;
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— estimate the stability of cryptographic algorithms;
— summarize the obtained experimental results.

AAK MOXKHa Be able to:
KopucTyBaTuca — design systems of cryptographic protection;
HabyTumu — develop software of data encryption and decryption;

3HAHHAMM i — develop electronic digital signature;

YMiHHAMK — develop software of elliptical cryptography;
(komneTteHTHOCTi) | _ apply cryptographic standards for software development.
IHpopmauiiHe Syllabus

3abe3neuyeHHn Electronic lecture notes

CemecTtpoBuii Credit

KOHTPO/b




3. TexHonorii cynepkomn'toTepHUX obyncieHb
y

Ouvcumnnina TexHonorii cynepkomn'toTepHUX 064nCNEHD
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

1 kypc, 2 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM 3  gucumnaiH "OcHOBM nporpamyBaHHA",
"MporpamyBaHHa", "ba3u gaHnx".

o 6yae suBuyaTuca

Cynepkomn’toTepu Ta NoB’A3aHi 3 HUMM TexHo1orii. KoHuenuii Ta ocHoBM
nobyanoBM BUCOKOWBUAKICHUX 0b64yncnoBanbHUX cuctem. OCHOBHI
NpUHUMNU Ta metoam obuncneHo y BUCOKOLLUBUAKICHUX
064nCcNOBaNbHUX CUCTEMAX Ta KOMMIEKCAX Pi3HOI apxiTekTypun. OCHOBM
apxiTekTypm H6araTonpouecopHUx o6uncnoBaNbHUX CcUCTEM.
ApXiTeKTypu Ta CTaHZApPTM po3nogineHux obumcneHob. TexHonorii Ta
NPUHUMON po3nogineHnx obuucneHb. OcobamBocTi Ta npobaemu
napanenbHoi 06pobKM Ta OCHOBHI WAAXM iX BUpPilWEeHHA. MeToam OLiHKK
NPOAYKTUBHOCTI WBNAKOAItUNX BaratonpoLecopHnx 064ncaoBanbHUX
cuctem.  OCHOBHI  cueHapii  BUMKOPWUCTAHHA  BUCOKOLUBUAKICHUX
obuncneHob.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeToto aucumnaiim € GOpMyBaHHA y CTYAEHTIB 34aTHOCTEN po3pobaatu
nporpamHe 3abesneyeHHs 3 MaKCMMaNbHUM BUKOPUCTAHHAM Cy4aCHOro
PiBHA ICHYIOYOro TEXHIYHOro MapKy, 3aCTOCOBYBATU BUCOKOLIBUAKICHI
obuncnoBanbHi CUCTEMM ANA 33[0BONIEHHA CTPIMKOTO 3pPOCTAHHA
Cy4acHMX 064NCNOBANBHUX BUMOT.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

Ymitu:

— CTBOPIOBATU Ta BUKOPWUCTOBYBATU BUCOKOMNPOAYKTUBHI MNPOrpamHi
CcMCTeMM Ha 6asi iCHYHUYNX TEXHIYHMX pecypcis;

— aHanisysatu BUMOIM OO  CY4aCHUX  BMCOKOMPOAYKTUBHUX
KOMMN’IOTEPHUX CUCTEM;

— BWKOPMCTOBYBATM METOAM OLLIHKM NPOAYKTUBHOCTI 064YMCNOBANbHUX
CUCTEM;

— po3B’A3yBaTW 3aAadi MPOEKTYBAHHA Ta eKCnayaTauii po3noaineHux
cMcTem 3 NigBUWLEHMMWM  BMMOramum A0  064YMCAOBANbHUX
MOM/IMBOCTEN;

— pO3p0obAATM HOBI APXiTEKTYPU BUCOKOLIBUAKICHUX 06YNCNOBANBHUX
CUCTEM;

— 3aCTOCOBYBATM TEOPETUYHi 3HAHHA ANA PO3B'A3aHHA NPAKTUYHMUX
3a4a4y NigBULLEHOI CKnagHocTi B nnaHi 6e3nepepBHOro 3pOCTaHHA
064nCNIOBANBHUX MOXKIMBOCTEMN i LUBUAKOAIT NPOrPaMHUX CUCTEM;

— OCBOITU CyYacHi TexHoAorii Hyper-V.

AK MmOXHa
KopucTyBaTUCA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

Ymitu:

— 3aCTOCOBYBATM TEXHONOFiT CynepKomn'toTepHUX 06YnCNeHb;

— BWKOPMCTOBYBATM Ha OAHOMY KOMN'LOTEPIi OAHOYACHO AeKiNbKa
onepauinHUxX cuctem;

— OAHOYACHO KOPWUCTYBATMUCb 0COBAMBOCTAMM Ta NMPOrpamamu pisHMX
CUCTEM, He NepeHanpy»Ky4un Komn'totep;
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— BWKOPMCTOBYBATM Pi3Hi OnepaLifHi cuctemm AnA pisHMX 3aav;
— po3napanentoBaTv iCHyOYI KOMN'IOTEPHI pecypcu.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b

11




4. High Performance Computing Technologies

Oucumnnina High Performance Computing Technologies
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2"4 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",

Lo 6yae suBuyaTuca

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
BMBYATH

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 moxKHa

Be able to:

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

(pesynbratn technical resources;

HaBYaHHA) — 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.

AAK MOXKHa Be able to:

KopucTyBaTmca — apply technologies of supercomputer computing;

HabyTMMM 3HaHHAMM | — use several operating systems on one computer at the same time;

| YMiHHAMK — simultaneously use the features and programs of different systems

(KkomneTteHTHOCTI)

without overloading the computer;
— use different operating systems for different tasks;
— parallelize existing computer resources.

IHpopmauiiHe
3abe3neuyeHHn

Syllabus
Electronic lecture notes
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CemecTtpoBuii
KOHTPO/b

Credit
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5. TexHonorii 06pobneHHA undposux 306parkeHb Ta CUrHaANIB

Ouvcumnnina TexHonorii 06po6bneHHA uMPpPoBUX 306paXKeHb Ta CUrHaNiB
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

1 kypc, 2 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HAHHAMM 3 HaBYaNbHUX AUCUMNANIH « TEXHONOTIT WTY4YHOro
iHTeNneKkTy Ana iHGopmauiMnHO-NOLWYKOBUX cucTemM», «MoaeNtoBaHHA Ta
NPOEKTYBAHHA  iHpopmaUiiHMUX  cucTem». [loCBiA, ~ KOMaHAHOro
po3p0obHAEHHA NPOrpamHoOro 3abesneyeHHs.

o 6yae suBuaTuca

IHpopMmaLiiHi TexHonorii npeacTtaBneHHA unodposux 306paxkeHb Ta
curHanis. TexHonorii po3nisHaBaHHA 306pakeHb. TexHoAOorii NoLWyKy
306pakeHb. TexHonorii nNepeTBOPEeHHA [aHUX A[AA  AEeTeKTYBaHHA
06’ekTiB iHTepecy (Region of interest, ROI), TpekiHry o6’eKTiB iHTepecy
(ROI tracing). TexHonorii NnepeTBopeHHA 306paxKeHHA ANA CTUCHEHHA
OaHUX.

Yomy ue
uikaBo/Tpeba
BMUBYATH

MeToto ancumnaiim € GOpMyBaHHA y CTYAEHTIB 34aTHOCTEN po3pobaatu
MaTEMATUYHI Ta NPOrPamMHi IHCTPYMEHTU AO0CNiAXKeHHA 306parkeHb Ta
CUrHanNiB, aHanisyBaTM iHTeNeKTyaslbHi CUCTeMU NepeTBOPEHHA
unmdpoBUX cuUrHanie Ta 306paxeHb, 06MpaTW, HanarogKyeaTn Ta
moaundikyBaTK TEXHO/OTIT aHaNi3y curHanis BignoBigHO A0 NOCTaBAEHOI
3agaui.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

3HaTtu:

— TexHonorii npeacTaBAeHHA umdpoBmx 306pakeHb Ta CUrHaNIB;

— TexHonorii Knacudikauii 306paKeHb;

— TexHOJOrii Knactepu3au,ii 306pakeHb;

— TexHonorii sugineHHAa ROI;

— TexHonorii getektysaHHA ROI;

— TexHonorii TpekiHry ROI;

— TexXHOJOrii po3nisHaBaHHA 306paKeHb.

Ymitu:

— [OCNig)yBaTM CUTHanM Ta  300parkeHHA 3
BiANOBiAHMX iHDOpPMaLiMHNX TeXHONOrIN;

— QaHanisyBatm  pesynbtath  pobotm
po3ni3HaBaHHA 306paKeHb.

BUKOPUCTAHHAM

NPOrpamHMUX  TEXHOJIOTiM

AK MmoXHa
KopucTyBaTUcA
HabyTUMM 3HAHHAMMU
i yMiHHAMM
(KkomneTteHTHOCTI)

Ymitu:

— 3aCTOCOBYBATM METOAM, ANTOPUTMM, NPOrpPamMHi 3acobm 0b6pobreHHA
CUrHaniB Ta 306parkeHb BiANOBIAHO A0 NOCTaBAEHMX 3aBAAHb;

— nepeTBOPIOBAaTM  METOAW,  ANrOPUTMKM,  NPOrpamMHi  3acobu
0b6pobneHHs curHanis Ta 30bparkeHb BignNoBiAHO A0 MOCTaABAEHUX
3aBAaHb;

— po3pobaoBaTM MaTeMaTUUHI MeToAM Ta NPOrpamHi iHCTPYMEHTH
aHanisy curHanis Ta 306parkeHb;

— CTBOPIOBATWU iHTENEKTya/lbHi CUCTEeMM aHanily, po3nisHaBaHHA Ta
NoLwyKy 306parkeHb.
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IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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6. Technologies of Processing Digital Images and Signals

Oucumnnina Technologies of Processing Digital Images and Signals
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2"4 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 "Artificial Intelligence Technologies for
Information Retrieval Systems", "Information Systems Modeling and
Design". Experience in team development of software.

o 6yae suBuaTuca

Information technologies of representing the digital images and signals.
Image recognition technologies. Image retrieval technologies. Data
transformation technologies for detecting region of interest, tracing
region of interest. Image transformation technologies for data
compression.

Yomy ue
uikaBo/Tpeba
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — technologies for representing digital images and signals;
(pesynbratn — image classification technologies;
HaBYaHHs) — image clustering technologies;
— technologies for determining region of interest;
— technologies for detecting region of interest;
— technologies for tracing region of interest;
— image recognition technologies.
Be able to:
— research signals and images using appropriate information
technologies;
— analyze results of software technologies for image recognition.
AK MOXKHa Be able to:
KopucTyBaTuca — apply methods, algorithms, software tools for processing signals and
HabyTMmmn 3HaHHAMMU images according to tasks;
| YMiHHAMK — transform methods, algorithms, software tools for processing signals

(KkomneTteHTHOCTI)

and images according to tasks;

— develop mathematical methods and software to analyze images and
signals;

— develop intelligent systems for image analysis, recognition and
retrieval.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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7. Metoam Block Chain

Ouvcumnnina Metoaum Block Chain
Kadeppa MporpamHoro 3abe3ne4yeHHA KOMN' IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

1 kypc, 2 cemecTp

O6car aucumnninm

5 kpeguTtis EKTC (nekuii: 36 rog., npakt: 36 roa., CPC: 96 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

AHani3 OCHOBHOrO 3aCTOCYBAHHA TEXHOMOrii GAOKYENH AK FPOLIOBOI
cuctemmn. ApxiTektypa 610K4eMH-cucTemM Ha NpuKnagi cuctemu Bitcoin.
KpunTorpadiyHi npumitnen HeobxigHi ona pyHKUiOHyBaHHA B1OKYenH-
cucTemun. BMKopuCTaHHA TexHonorii 610KYeltH No3a MeXKaMu rpoLloBoi
cuctemun. EKcnepumeHTanbHi anbTepHaTMBHI npoTokoan (Ethereum,
Monero), ixHi nepeBaru i HeONiKN.

Yomy ue
uikaBo/Tpeba
BMUBYATH

MeTolo aucumnniHm € GOpMyBaHHA Yy CTYAEHTIB  343THOCTEM
po3pobntoBaTM nporpamHe 3abe3nevyeHHs AN B3aEMOAil 3 Mepexeto
Bitcoin Ta po3ymiHHA mogeni 6e3neKkun, ska € KNIOYOBUM KOMMOHEHTOM
TAKoOro nporpamHoro 3abesnevyeHHs.

Yomy moxKHa 3HaTu:
HaBuYUTUCA — nepeBarn i HeAONIKM BUKOPUCTAHHA TexHonorii 610KYenH Ak
(pesynbratn rPOLLOBOI CUCTEMMU;
HaBYaHHA) — apXiTeKTypy nporpamHoro 3abesnevyeHHA 3a TeXHONOriE B10KYenH
Ha npuKnaai cnctemu Bitcoin;
— OCHOBW KpunTorpadii;
— MNOHATTA Xew-PyHKLiA Ta OCHOBM aCUMETPUYHUX KPUMTOCUCTEM;
— BMAINATM  BNACTMBOCTI  GNOKYelH-cucTeMm, WO  A03BOASIOTb
3aCTOBYBATW iX M03a MeXaMu rpoLLoi CUCTEMU;
— PO3YyMITM nepeBarn i HeJOoNIKM aNbTEePHATUBHUX MNPOTOKONIB
(Ethereum, Monero).
AK MmoXHa Ymitu:
KopuUcCTyBaTUCA — HajalWToBYyBaTM MporpamHe 3abe3neyeHHA ANA B3aemogii 3
HabyTMMM 3HAHHAMMU cuctemoto Bitcoin;
| YMiHHAMM — pOo3p0obaATM NPOCTi NPOrpamMHi 3aCTOCYHKM A5 B3aEMOZIT 3 CUCTEMOIO

(KkomneTteHTHOCTI)

Bitcoin;
— QaHanisysatu i aganTyBatM mogeni 6e3nekn NporpamHmMX 3aCTOCYHKIB
ANA B3aemodii 3 6/10KYeNH-CUCTEMaMM.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii Ek3ameH

KOHTPO/b
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8. Block Chain Methods

Aucumnnina Block Chain Methods
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2"4 semester

O6car aucumnninm

5 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 96 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

Analysis of the primary application of the blockchain technology as a
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
uikaso/Tpeba that can interact with Bitcoin network and understand the security
BMBYATH model, which is the key component of the design of such software.
HYomy MmoKHa To know:
HaBYUTUCA — advantages and drawbacks of using blockchain techonology as a
(pesynbratn monetary system;
HaBYaHHA) — 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).
AK MOXKHa Be able to:
KOpUCTYyBaTUCA — setup and run software that interacts with Bitcoin network;
HabyTumu 3HaHHAMM | — develop simple software applications for interacting with Bitcoin
i yMiHHAMM network;

(KkomneTteHTHOCTI)

— analyze and adapt security models of software that interacts wtih
blockchain systems.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Exam

KOHTPO/b
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9. MaTtemaTnyHe moAentoBaHHA CUCTEM i NpoLieciB

Ouvcumnnina MaTtemaTuuyHe moaentoBaHHA CUCTEM i NpoLeciB
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'LOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

1 kypc, 2 cemecTp

O6car aucumnninm

5 kpeguTtis EKTC (nekuii: 36 rog., npakt: 36 roa., CPC: 96 roa.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 Ancumnaid "ANropuTmun Ta CTPYKTYpU gaHux",
"MporpamyBaHHa", "NliHinHa anrebpa Ta aHaniTMyHa reometpia”,
"MaTtemaTuyHuin aHanis". [locsig poboTH i3 MaTemMaTUYHUM NAKETOM.

Lo 6yae suBuyaTuca

Knacudikauia mopenein, BNaCTMBOCTI Ta KOHTPOJIb MPaBUAbHOCTI
MaTeEMATUYHUX Mmoaenein. EnemeHTn Teopii noxmbok. TexHonoris
MoentoBaHHA. MaTemaTuyHi mogaeni, wo OnucytoTbcA
AndepeHuianbHUMKN  PIBHAHHAMM nepworo nopaaky. MaTtemaTuyHi
MoZeni, Wo onucyrTbca AndepeHuiaibHUMN PIBHAHHAMMU  BULLMX
NopAAKiIB Ta iX cucTemamu. AHanis cuctem gudepeHuiaNbHUX PiBHAHb Ta
Mmozenemn, Wwo onucyTbCA cucTemamm gudepeHLiaibHUX PiBHAHD.
MaTtemaTtnyHmin naket Matlab a6o Octave.

Yomy ue
uikaBo/Tpeba
BMUBYATH

Ob6uuncnioBanbHi (imiTauinHi) ekcnepmeHTM 3 Mmoaensimum 06’eKTiB
A03BONAOTb, CNMPAOYMUCh HA MOTYXKHICTb Cy4aCHUX 0BYMUCAOBANBHUX
METOAIB Ta TEXHIYHUX IHCTPYMEHTIB iHGOPMATHKK, AeTanbHO Ta rMboko
BMBYATM OO’EKTM AOCTAaTHbO MOBHO, WO € HEAOCTYMHUM [AA YUCTO
TeopeTuyHoro nigxogy. MaTemaTuyHe MOAENIOBAHHA  LWBUAKO
PO3BMBAETLCA, OXOMOKOYN HOBI chepn — Big PO3POOKM TexHIYHUX
cUcTemM Ta X KepyBaHHAM [0 aHanizy CKAaAHUX EKOHOMIYHMX Ta
coujanbHUx  npouecis. byayun  metoponorielo,  maTemaTuyHe
MOZENOBAHHA He 3aMiHIOE CO600 MaTeMaTHKy, Gi3nky, bionorito Ta iHWi
HaYyKOBi AMCUUNIHU | HE KOHKYpPYE 3 HUMU. HaBnaku BOHO BUKOHYE
CMHTE3Yyo4y posb.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

3HaTtu:

— OCHOBM MMOBIPHICHUX METOAiB aHanisy i MogentoBaHHA CUCTEM Ta
meToziB iMiTauiMHOro moaentoBaHHs;

— MeToAM  aHanisy  ¢as3oBMX  MOPTPETIB  HENiHIMHUX  cucTem
andepeHLiaNbHUX PiBHAHD;

— 3aranbHi npuHLUMNK NobyaoBM MaTEMATUYHUX MOLENEN;

— MOJAenNi 3pOCTaHHA HAaCesIeHHS;

— Mofeni KOHKypeHLU,T;

— Mmogeni MexaHivYHUX CUCTEM;

— mogeni B3aemodaii nonynauii.

YmiTtu:

— byayBaTM maTemMaTU4YHi Mogeni peasibHUX CUCTEM Ta NPOLLECIB;

— MNPOBOAUTU aHANI3 af4eKBATHOCTI MAaTEMATUYHOT Mogeni;

— byayBaTM Ta NpoBOAUTM bBaraTOKpUTEpiaNbHUI aHani3 moaenen
MEeXaHI4YHUX CUCTEM, MOAeNel 3POCTAHHA HAaceNeHHA, KOHKYpPeHLii Ta
B3aeEmoLii nonynauii;

— obrpyHTOByBaTM BMOIp KOMN'tOTEPHUX 3acobiBs ana nobyaosu
MaTemaTUyHoOI moaeni;
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— 3acTocoByBaTW MeTOAM NiHeapu3auii Ana CNPOLWEHHA Mmoaenen, Wwo
ONUCYIOTbCA HENIHIMHMMK cucTEMaMK andepeHLiaibHUX PiBHAHD.

AK MmOXHa
KopucTyBaTUCA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

YmiTtu:

— po3pobaoBaTU MaTeMaTUYHI Modeni peanbHUX CUCTEM Ta NPOLECIB;

— QaHani3yBaTM afeKBaTHICTb MaTeMaTUYHOI Moaeni;

— 3acTocoByBaTW MeToAM NiHeapu3auii Ansa CNPOLEHHA moaenen, Wo
ONUCYIOTbCA HENIHIMHMMUK cUcTeMamMmn AndepeHLuiaibHUX PiBHAHD.

IHpopmauiiHe

Cunnabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit Ek3ameH
KOHTPO/b
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10. Mathematical Modeling of Systems and Processes

Oucumnnina Mathematical Modeling of Systems and Processes
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2"4 semester

O6car aucumnninm

5 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 96 academic hours).

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

Knowledge of the disciplines "Algorithms and Data Structures",
"Programming"”, "Linear Algebra and Analytic Geometry", "Higher
Mathematics". Experience with a numerical computing environment.

o 6yae suBuaTuca

Classification of models, properties and correctness control of
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
uikaBo/Tpeba
BMUBYATH

Computational (simulation) experiments with object models allow,
based on the power of modern computational methods and technical
tools of 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 moxKHa
HaBYUTUCA
(pesynbratn
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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AK MmOXHa
KopucTyBaTuUcA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

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.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Exam

KOHTPO/b
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11. MNpOEKTYBaHHA Cy4aCHUX BUCOKOMPOAYKTUBHMUX 0BUYMCNOBANbHUX CUCTEM

Aucumnnina MpPOEKTYBaHHA Cy4aCHUX BUCOKONPOAYKTUBHUX 06UNCNIOBANbHUX
cuctem

Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM

PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

1 kypc, 2 cemecTp

O6car aucumnninm

5 kpeguTtis EKTC (nekuii: 36 rog., npakt: 36 roa., CPC: 96 roa.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 pgucumnniH  "OcHoBM nporpamyBaHHA",
"MporpamyBaHHa", "ba3u gaHnx".

o 6yae suBuyaTuca

OCHOBM NPOEKTYBAHHA BUCOKOMPOAYKTUBHUX 0OUMCNIOBANIbHUX CUCTEM.
OCHOBHi  MpUHUMNM Ta MeToAM O0bYMCNeHb Yy BMCOKOLUIBUAKMX
0b64YNCNIOBANbHUX CUCTEMAX Ta KOMMNAEKCax Pi3HOI apXiTeKTypwu.
TexHonorii, metogn i 3acobu NPOEKTYBAHHA BMCOKOMPOAYKTUBHUX
obuncnoBanbHnx cuctem. CTaHAAPTU NPOEKTYBAHHA Ta OPOPMIEHHSA
NPOEKTHOI AOKyMeHTauji. |HCTpymeHTanbHi 3acobu NpPOEKTYBaAHHA
BMCOKOMPOAYKTUBHUX cucTem. TexHonorii  Grid computing ana
nobyaoBM BMCOKONPOAYKTUBHUX 0OYMUCAOBANBHUX CUCTEM. TexHoNorii
Cloud computing ana nobyaosu BMCOKOMPOAYKTUBHMUX
obuncnoBanbHnx  cuctem.  OCHOBHi  cueHapii  BMKOPUCTAHHA
BMCOKOLIBUAKICHUX 064YMCNeHD.

Yomy ue
uikaBo/Tpeba
BMUBYATH

MeToto aucumnaiim € GOpMyBaHHA y CTYAEHTIB 34aTHOCTEN po3pobaatu
nporpamHe  3abesneyeHHA  AnA MPOEKTYBAHHA  Cy4YaCHMUX
BMCOKOMPOAYKTUBHUX OBYUCNIOBAZIbBHUX CUCTEM, BUKOPUCTOBYBATU
CTOPOHHE nporpamHe 3abe3neyeHHA ANA  CTBOPEHHA  Cy4aCHMUX
BMCOKOMNPOAYKTUBHMUX 0BUYMCNAIOBANbHUX CUCTEM.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaBYaHHA)

Ymitu:

— CTBOPHOBATU BWUCOKOMPOAYKTUBHI MNpoOrpamHi cuctemum Ha 6asi
ICHYIOUMX TEXHIYHUNX pecypcCiB;

— aHanisygaTM  BUMONM [0  Cy4YaCHUX  BUCOKOMPOAYKTUBHUX
KOMMN’IOTEPHUX CUCTEM;

— 3acTtocoByBaTtu TexHonorii Grid computing Ta Cloud computing gna
nobya0BM BUCOKONPOAYKTUBHUX 06YMCNOBANBHUX CUCTEM;

— po3B’A3yBaTWM 3aAadi MPOEKTYBAHHA Ta eKCnayaTauii po3noaifeHux
cMcTem 3 NigBULWLEHMMW  BMMOramum A0  064YMCAOBANbHUX
MOM/IMBOCTEN;

— po3pobNATM HOBI APXITEKTYPU BUCOKOLWBUAKUX OOUYUCAIOBANBHUX
cmcTem;

— 3aCTOCOBYBATM TEOPETUYHi 3HAHHA ANA PO3B'A3aHHA NPAKTUYHMUX
3a4a4y NigBULLEHOI CKnagHocTi B nnaHi 6e3nepepBHOro 3pOCTaHHA
064NCNIOBANbHUX MOXKIMBOCTEN | LUBUAKOAI(T NPOrPamMHUX CUCTEM.

AK MmoXHa
KopucTyBaTUCA
HabyTMMM 3HAHHAMMU
i yYMiHHAMM
(KkomneTteHTHOCTI)

Ymitu:

— 3aCTOCOBYBATM iHCTPYMEHTaNbHiI 3ac0bWM MNPOEKTYBAHHA Cy4YaCHMUX
BMCOKONPOAYKTUBHUX 06UYMCNIOBANIbHUX CUCTEM;

— BWKOPMUCTOBYBATU CyYaCHi iIHTErpoBaHi TEXHONOTIT ANA NPOEKTYBAHHA
BUCOKOMPOAYKTUBHUX CUCTEM.
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IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit Ek3ameH

KOHTPO/b
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12. Design of Modem High-Performance Computer Systems

Oucumnnina Design of Modem High-Performance Computer Systems
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2"4 semester

O6car aucumnninm

5 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 96 academic hours).

MoBa BUKnagaHHA

English

Bumoru po no4yaTKy
BUBYEHHA

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

Lo 6yae suBuyaTuca

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
BMBYATH

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 moxKHa

Be able to:

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

(pesynbratn technical resources;

HaBYaHHA) — 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.

AAK MOXKHa Be able to:
KopucTyBaTuca — apply tools for designing modern high-performance computer

HabyTMMM 3HAHHAMMU
i yMiHHAMM
(KkomneTteHTHOCTI)

systems,
— use modern integrated technologies to design high-performance
systems.

IHpopmauiiHe

Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTtpoBuii Exam
KOHTPOJb
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13. MalmnHHe HaBYaHHA

Ouvcumnnina MaluMHHe HaBYaHHA
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'LOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

1 kypc, 2 cemecTp

O6car aucumnninm

5 kpeguTtie EKTC (nekuii: 36 rog., npakt: 36 roa., CPC: 96 roa.)

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru ao no4yaTKy
BUBYEHHA

BonogiHHA 3HaHHAMM i3 aucumnnin «Teopia MmoBipHocTel», «OCHOBM
nporpamyBaHHA», «[lporpamyBaHHA», «ba3sn gaHux», «MatemaTuyHe
3abe3nevyeHHA MyNbTUMELINHMX Ta iIHPOPMALLIMHO-MOLYKOBUX CUCTEMY,
«ANropuUTMM Ta CTPYKTYPU OAHUXD.

Wo 6yae suBuyatuca

MeToam Knacuodikauii Ta perpecii. MeTpukm akocTi kKnacudikauii. JTiHinHI
mogzeni Knacuoikau,ii Ta perpecii, nobyaosa Ta Biabdip o3HaK. Anroputmu
nobyaoBu Ta HaBYaHHA Aepes piweHb. MeToaun Knactepmsaii. Cnocobu
nonepeHboi NiAroTOBKU AaHUX. HEMPOHHI mepei. BidyanbHuin aHanis
AaHux 3 Python.

MoBa nporpamyBaHHHA Python Ta ii 6ibnioTekn, 30Kkpema numpy,
pandas u scikit-learn.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTolo  BMBYEHHA  AUCUMMNAIHM €  OBOJIOAIHHA HaBUYKaMM
iHTENEeKTYyaNbHOro aHanisy AaHMX, aHANITUYHOrO AOCAIAKEHHA BENKUX
MacuBIiB JaHUX 3 METO0 BMABAEHHA HOBMX paHille HEeBIAOMMX 3HAHb,
B3aEMO3B’A3KIB Ta  3aKOHOMIPHOCTEM, OMaHyBaHHA  MoAenewn,
NPOrpamHuxX NPOAYKTIB Ta iIHCTPYMeHTanbHUX 3acobiB, AKi HeObXiaHI ana
npoBeAeHHA aHani3y JaHMX, BUBYEHHA TMNIB 3a4a4, AKi BUPILWYOTbCA 33
AONOMOTOK MALIMHHOIO HaBYaHHA, Ta NPUIMOMIB pPo3pobaeHHA Ta
BMKOPWUCTAHHA BigNOBIAHOIo NporpamHoro 3abesneveHHs.

Yomy moxKHa

3HaTu:

HaBYMTUCA — OCHOBHI MOHATTA Ta BU3HAYeHHA Teopil MalLMHHOIO HaBYaHHSA;
(pesynbratn — OCHOBHiI MoAesli MallMHHOIO HaBYaHHA, WO 6a3yTbcA Ha AepeBax
HaBYaHHA) NPUMHATTA pilleHb Ta HEMPOHHUX MepPEerKaXx;

— NpUHUMNKM nNobyaoBM BEKTOPIB O3HAK, BUPIWANbHUX MNpPaBUA Ta

Knacudikalii;

— OCHOBHI BUAM Knacudikatopis Ta NpUHLMIN ix Nobyaosu;

— MeToAM Knactepumsauii;

— MeToAM nonepeaHboro o6pobneHHA AaHuXx;

— 3acobu popmanizoBaHOro NoAaHHA 3HaHb.
AK MmOXHa YmiTtu:
KopucrtysaTuca — MOAEeNtoBaTU Ta aHanNi3yBaTn AaHi, MaHINyAIOBaTU HUMU;
HabyTUMM 3HAHHAMM | — 06KpaTK BiANOBIAHWMI BMA, KnacudikaTopa B 3a0eKHOCTI Bifg, 3a4aui,
i YMiHHAMU AKa pO3B’A3YETHCA;

(KomneTteHTHOCTI)

— NpoBOAMTU NonepeaHto 06pobKy faHUX;

— 3aCTOCOBYBATM AaNropuTMM NobyaoBM | HAaBYaHHA Knacudikatopa no
BMbipui;

— BWKOHYBATM 06YMUCNEHHA,
Knacudikatopa;

noB’a3aHi 3 HaBYaHHAM i poboTolo
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— po3pobnATK cTPyKTYpy 6a3 3HaHb Ta 6a3 AaHuX;

— po3pobnATM anropuTmn Ta nporpamu gna obpobkm 6a3 gaHmx Ta
3HaHb;

— Bi3yanbHO BifobOparkaT pesynbTat NPOBEAEHNX AOCNIAXKEHD;

— BWKOHYBATM CTAaTUCTUYHE OLLHIOBAHHS.

IHpopmauiiHe

Cunnabyc

3abe3neueHHs ENEeKTPOHHMI KOHCMNEKT NIeKLii
CemecTtpoBuit Ek3ameH
KOHTPOJb
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14. Machine Learning

Oucumnnina Machine Learning
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2"4 semester

O6car aucumnninm

5 credits (Lectures: 36 academic hours, computer class: 18 academic
hours, student’s self-training: 96 academic hours).

MoBa BUKnagaHHA

English

Bumoru po noYyaTKy
BUBYEHHA

Knowledge in the disciplines "Probability Theory", "Fundamentals of
Programming", "Programming", "Databases", "Mathematical Support of
Multimedia and Information Retrieval Systems", "Algorithms and Data

Structures".

o 6yae suBuaTuca

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
BMBYATH

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 moxKHa

To know:

HaBYUTUCA — basic concepts and definitions of machine learning theory;
(pesynbratu — 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.
AK MOXKHa Be able to:
KopucTyBaTmca — model, analyze and manipulate data;
HabyTumu 3HaHHAMM | — choose the appropriate type of classifier depending on the problem
i yMiHHAMMU to be solved;

(KkomneTteHTHOCTI)

— carry out preliminary data processing;

— 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;
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— develop algorithms and programs for databases and knowledge
processing;

— perform statistical evaluation;
— display the results of research.

IHpopmauiiHe Syllabus
3abe3neyeHHA Electronic lecture notes
CemecTtpoBuit Exam

KOHTPO/b
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AHoOTaUii BUbipKOBUX ancumnniH gna 2 Kypcy

1. MpPOEKTYBaHHA Ta PO3POH6AEHHSA MepPeXKeBOro NPOrpamHoro 3abesneyeHHn

Oucumnnina MpoeKTyBaHHA Ta po3p061eHHA mepeXKeBoro NpPorpamHoro
3abe3neuyeHHn

Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM

PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

2 Kypc, 3 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po no4YaTKy
BUBYEHHA

3HaHHA aucumnnaiH «OcHOBM nporpamysaHHA», «[llporpamyBaHHAY,
«ba3n gaHmx», « OCHOBM KOMN'IOTEPHUX CUCTEM | MEPENKY.

o 6yae suBuaTuca

Moaynb 1

MpoeKTyBaHHA NporpaMHoro 3abesneyeHHA Ana aHanisy seb-canTis, AKi
HaJaloTb BIiAKPUTI AaHi Mepexki IHTepHeT. BukopuctaHHAa 6ibnioTek
NumPy, Pandas, Matplotlib, Folim. B3aemopgia nporpamHoro
3abe3sneyeHHss 3 30BHiWHIMM goaatkamu. Pandas DataFrame.
Mpu3HayeHHA i moxaumsocTi Speedtest-cli. ObumcneHHA cepeaHbOi
wengKocti Wi-Fi gna Habopy aaHux. IMmnopT paHux 3 |HTepHeTy 3a
ponomoroto Pandas. 3acobu Pandas ana kopenAauiiHoOro aHanisy.
PerpecinHuii  aHanis  pgaHux mepexi IHTepHeT. Po3pobneHHA
nporpamHoro 3abesneyeHHA ANA NPOrHO3yBaHHA Tpadiky Mepexi
IHTepHeT 3acobamm Python. Po3pobneHHA nporpamHoro 3abesneyeHHA
ONA aHaniTUKM Ta Bi3yanisauii AaHuUX mepexi IHTepHeT. BuAsneHHA
€BKNiA0BMX aHOManin IHTepHeT-Tpadiky. MporpamHe 3abesneyeHHA ons
aHanisy weMAKoOCTi IHTepHeTy 3a gonomoroto Scikit-Learn, Pandas Ta
Matplotlib. BukopuctaHHAa 6ibniotek Seaborn, FiveThirtyEight.
BukopuctaHHa 6ibniotek Folium T1a Leaflet.js. BuKopuctaHHA
OpenStreetMap, Mapbox, Stamen pna po3pobaeHHs nporpamHoro
3abesneyeHHs. [loegHaHHs 6a3m gaHux SQlite, ¢ainie JSON Ta
DataFrames. Imnopt cKkpunta Python 3 6ibniotekn Folium,
BMKOPUCTAHHA Habopis Folium, moandikauia Ta mapKyBaHHA KapTwu.
Lambda - apxiTektypa 06pobku gaHux mepexki IHTepHerT.

Moaynb 2

Apxitektypa SDN. MpusHayeHHAa npoTokony OpenFlow. APIC-EM. REST
API. Crpyktypa 3anuty REST. lMpwusHayeHHA i moxkausocti Postman.
CTBOpEHHA Nporpam ANA 3anuTy Ta BigobpaKeHHA Tabauui XocTiB Ta
Tabanui mepexeBnX NPUCTPOIB y Mepexki. IHBeHTapmM3aL,ia XoCTiB Mepexi
3a gonomoroto Python. CtBopeHHA GyHKLIT Ana 3anuTy iHBeHTapu3ay,ii
xocTa. AHaniz Network Device Inventory API. MporpamHe 3abe3neyeHHA
ANA BBEAEHHA AAHWX KOPWUCTYBaya, YMTAHHA Ta 3anucy Yy 30BHiLHI
dannn. MporpamHe 3abesneyeHHs, AKe oTpumye poctyn o APl Ha
OCHOBI BBeZLeHHA KOPMCTyBaya Ta NpoueciB BigobpaxkeHHA aaHmx JSON.
MapcuHr JSON y Python. MapQuest APl Application. AyteHTudikauia
RESTful Request. BukopuctaHHa APIC-EM Path Trace APl B Python.
BukopuctaHHa DevNet GitHub. APIC-EM APl pgnsa Flow Analysis. API
Reference. The Rooms APIl. The List Messages API. List Messages
Endpoint. List Messages Response. BuKopuctaHHA Postman pgna
HaacumnaHHA 3anuTie 4o ISS Location API. CTBopeHHA BUMKAWKY Ao API
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Webex Teams B Python. BukopuctaHHa Python gna Automate Listing
Rooms. BukopuctaHHa Python pgna List and Search Messages.
BukopwuctaHHa Python ana iHTerpauii API MapQuest i po3TtawysaHHA ISS
3a gonomoroto APl Webex.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTolo  aucumnniHMm € GOpMyBaHHA Yy  CTYAEHTIB  34aTHOCTEM
NPOEKTYBATM Ta po3pobnatoBatM nporpamHe 3abesneyeHHA ANA
p03B’A3aHHA NPAKTUYHKUX 3a4a4 npodeciMHOoi AianbHOCTI, NOB’SA3aHMX 3
aHaNi3oM BIAKPUTUX OaHUX MepPeXKi IHTepHerT.

Yomy moxKHa 3HaTu:
HaBYMTUCA — KOHUenuii mepexeBoi NPOrpamoBaHOCTI Ta aBTOMaTu3auii 3
(pesynbratn BUKOPUCTaHHAM TexHonorih APl, REST, JSON, Python, Git, Postman,
HaBYaHHA) SDN, NFV, NETCONF, RESTCONF, Controllers, Orchestration, YANG,
YAML, ACI, APIC-EM Ta KoHTelHepiB.
Ymitu:
— MNPOEKTYBATU NporpamHe 3abesneyeHHs Ana 360py Ta aHani3y AaHuX
mepexi [HTepHerT;
— TMPOEKTYBATM nporpamHe 3abesneyeHHs ans B3aemogii 3 APl APIC-
EM;
— BWKopucToByBaTu Python ans 3pincHeHHsa sBukaukie o APl Webex
Teams.
AK MOXKHa Ymitu:
KopuUcTyBaTuca — po3pobntoBatM nporpamHe 3abesnevyeHHA, AKe [03BOAATUME
HabyTMMM 3HAHHAMMU 36upaTK Ta aHani3yBaTU BiAKPUTI AaHi mepexi IHTepHeT;
i YMiHHAMM — po3pobatoBati nporpamHe 3abesnedveHHs mepesk SDN, BKAOUatoUm

(KkomneTteHTHOCTI)

LEHTPAZIbHU KOHTPO/b 3@ NONITUKOO NPUKAAAHUX NPOTrPam;

— BWKOPMCTOBYBaTH DevNet  Sandbox  pgna B3aemogii 3
NporpamoBaHUMMN NPUCTPOAMMK 3a gonomoroto APl peanbHOro cBity
Ha NporpamoBaHux KoHTponepis APIC-EM.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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2. Network Software Design and Development

Oucumnnina Network Software Design and Development
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

2" year, 3™ 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", "Fundamentals of Computer Systems and
Networks".

o 6yae suBuaTuca

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

HYomy MmoKHa To know:

HaBYMUTUCA
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(pesynbratn
HaBYaHHA)

— concepts of network programming and automation using API, REST,
JSON, Python, Git, Postman, SDN, NFV, NETCONF, RESTCONF,
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 API APIC-EM;

— use Python to implement calls to APl Webex Teams.

AK MmoXHa
KopucTyBaTUCA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

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.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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3. TexHonorii Grid

Ouncumnnina TexHonorii Grid
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

1 kypc, 2 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

BonogiHHA 3HaAHHAMM 3 AucuMnAiH cneuyianbHOcTi 121 «lHXeHepiA
nporpamHoro 3abe3sneveHHA», 30Kpema "OCHOBM KOMM'OTEPHMUX
cuctem i mepex", "MporpamyBaHHA" Ta iHWI. [ocsia KOmaHAHOro
po3p0obHAEHHA NPOrpamHoOro 3abesneyeHHs.

o 6yae suBuaTuca

Grid TexHonorii Ta NoB’s3aHi 3 HUMK iHPopMaLirHi TexHonorii. KoHuenuii
Ta ocHoBM Grid. ApxiTekTypu Ta cTaHgaptm Grid. ApxiTekTypu Ta
mexaHismn middleware Grid. KomyHikauinHi mexaHiamu Grid. OCHOBHi
NpUHUMON Ta meToaun obumcneHb B Grid- cuctemax. OcobaMBOCTI
3actocyBaHHA Grid. OcHOBHI cueHapii BUKOpUcTaHHA Grid.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTolo aucumnniHm € GOpMyBaHHA Yy CTYAEHTIB  34aTHOCTEM
3actocosyBatM cucremmn Grid, middleware Grid Ta BWKOPUCTAHHA
rnobanbHO pPO3NOAiNeHMX 06UYNCAOBANBHUX CUCTEM ONA 3a40BONEHHA
CTPIMKOrO 3pOCTaHHA Cy4acHMX 064YMCNOBaNbHUX BUMOT.

Yomy moxKHa

YMmiTun:

HaBuYUTUCA — npautoBaTu B Grid- cuctemax;
(pesynbraty — BWKOPMCTOBYBATM BUCOKOMPOAYKTUBHI MPOrpamHi cmctemm Ha 6asi
HaBYaHHA) Grid;
— aHanisygaTM  BUMOIM [0  Cy4YaCHUX  BUCOKOMPOAYKTUBHUX
KOMMN’IOTEPHUX CUCTEM;
— po3B’A3yBaTM 06UYMCNIOBANbHI 3agadvi NiABULLEHOT CKAagHOCTI 3a
A0NOMOroH rnobanbHO PO3NOAINEHUX CUCTEM.
AK MmOXHa YmiTtu:
KopucrtysaTuca — 3aCTOCOBYBATM TEXHONOTiT BUCOKONPOAYKTUBHUX 0BYMCNEHD;
HabyTUMM 3HAHHAMM | — npautoBaTH B cyyacHux Grid-cuctemax;
| YMiHHAMK — BMKOpWCTOBYBaTY pi3Hi middleware Grid.

(KkomneTteHTHOCTI)

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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4. Grid Technologies

Oucumnnina Grid Technologies
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

1t year, 2"4 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 of specialty 121 "Software engineering", in
particular "Fundamentals of computer systems and networks",
"Programming" and others. Experience in team software development.

o 6yae suBuaTuca

Grid technologies and related information technologies. Concepts and
basics of Grid. Grid architectures and standards. Grid middleware
architectures and mechanisms. Grid communication mechanisms. Basic
principles and methods of calculations in Grid systems. Features of using
Grid. Basic Grid usage scenarios.

Yomy ue
uikaBo/Tpeba
BMBYATH

The aim of the discipline is to form students' abilities to use Grid systems,
Grid middleware and the use of globally distributed computing systems
to meet the rapid growth of modern computing requirements.

Yomy moxKHa

Be able to:

HaBYUTUCA — work in Grid systems;

(pesynbratu — use high-performance software systems based on Grid;

HaBYaHHs) — analyze requirements for modern high-performance computer
systems;

— solve computational problems of increased complexity using globally

distributed systems.

AK MOXKHa Be able to:

KopuUcTyBaTuca — apply high-performance computing technologies;

HabyTumu 3HaHHAMM | — work in modern Grid-systems;

| YMiHHAMK — use different Grid middleware.

(KkomneTteHTHOCTI)

IHpopmauiiHe Syllabus
3abesneueHHA Electronic lecture notes
CemecTtpoBuii Credit

KOHTPOJb
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5. MeperkeBa apxiTeKkTypa Ta 6e3neka loT npuctpois

Ouvcumnnina MepekeBa apxiTeKTypa Ta 6e3neka loT npuctpois
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

2 Kypc, 3 cemecTp

O6car aucumnninm

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

MoBa BUKNagaHHA YKpaiHCbKa

Bumoru 4o novatky basosi 3HaHHA ANCUMNNIH "OcHoBu nporpamyBaHHA",
BUBYEHHA "MporpamyBaHHsa", "OCHOBM KOMN'IOTEPHUX CUCTEM | Mepex".

o 6yae suBuyaTuca Moaynb 1

MogentoBaHHA MeperKeBOi apxiTeKTypu npuctpois loT B cepeaoBuLLi
Cisco Packet Tracer. MporpamysaHHa Reg Server, MCU Ta SBC. Mpuctpoi
Wired loT gna Smart Home Network. MigkntouyeHHs o mepexi Ta
nporpamysBaHHA npucTpois loT. JopasaHHA npuctpoiB loT go Smart
Home Network. JocTyn Ta MOHITOpUHr mepexi loT. MigknovyeHHA Ta
MOHITOPUHT loT-npucTpois. BukopuctaHHAa Python gns nporpamyBaHHA
npuctpois  loT. HanawTyBaHHA  BipTyani3oBaHOro cepBepHOro
cepenoBulLa. TexHooria NPOTOTUMNYBAHHA. BuKopuCTaHHA i3nyHMX
MaTepianis Ta eNeKTPOHHUX HabopiB IHCTPYMEHTIB AN1A MOAENOBAHHSA
mepexi npuctpois loT. HanawTtyBaHHA PL-gopatka 3a Agonomoroto
Raspberry Pi. BukopuctaHHAa PL-App Notebook Tta Arduino pgna
NpPOeKTyBaHHA mepexKi loT.

Moaynb 2
TymaHHi obuncneHHa B Smart Home Network. Xmapa Ta xmapHi
obuncneHHsa. Po3nogineHa o6pobka B Mmepexi npuctpois loT.

HocnigxeHHa Smart Home Network. MawuHHe HaByaHHA B loT.
CrBopeHHa npoToTuny nporpamu Al. Intent-Based Networking (IBN). Use
Cases ana mepex IBN. JocnigxeHHa IBN. 3arpo3u, Bpa3/IMBOCTI Ta aTaku
mepexKi loT. Kpawi npaktukn 6e3nekn |oT npuctpoiB. HanawTyBaHHA
6e3nekn WPA2 Ha 6e3gpoToBoMy mapLupytusatopi. HanawtysaHHA VPN
Ha cmapTtdoHax. MpoeKTyBaHHA 6e3neyHoi Beb-KOMyHiKaLii Ha Beb-
cepBepi B mepexi Cloud Provider Service. 3abe3aneyeHHs wUinicHOCTI
AaHunx npuctpois loT.

Yomy ue
uikaBo/Tpeba
BMBYATH

MeTolo aucumnniHm € GOpMyBaHHA Yy  CTYAEHTIB  34aTHOCTEM
NPOEKTYBATM i NpPOrpamyBaTM MepeXKy MNpUCTPOiB IHTEepHeTy peyen,
B33aEMOZAIATU 3 MEpPEKEBUMM MPUCTPOAMM Ta rapaHTyBaTu 6e3neky Ta
LiNICHICTb AaHUX B MepeXKi npucTpois loT.

Yomy moxKHa

YMmiTun:

HaBYMTUCA — 3aCTOCOBYBATM MporpamysaHHA A1A NiIATPUMKKU NpucTpois |oT;
(pesynbratu — 3[iNCHIOBATU NPOEKTYBAHHA MeperK NpucTpois |oT;
HaBYaHHs) — 3abe3neyvyyBaTH LiNiCHICTb AaHMX NpucTpoiB loT;

— HanawToByBaTM He3neky mepexkeBUx NPUCTPOIB.
AK MOXKHa loT cTBOptOE noMWUT Ha HoBWIK BuMA IT-cneuianicta. Ue nwoau, ski
KopucTyBaTUCA BONOAIOTb 3HAHHAMM Ta HabOpaMM HaBUYOK ANA PO3pobaEeHHA HOBUX
HabyTMMM 3HAHHAMM | NPOAYKTIB 3 NiATPMMKOW 0T Ta 06pPO6KKN AaHuMX, AKI BOHM 36UpatoTh.
i yYMiHHAMM MoTpibHa nignpMemHuMubka poboyva cuna, AKa ChneuianizyeTbCA AK HA

(KkomneTteHTHOCTI)

iHpopmaTuLi, Tak i Ha NnporpamHomy 3abesneveHHi abo Komn'toTepHin
TexHiu,i.
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Ha paHuit 4yac € [ocuTb NONYAAPHUMM | CTPIMKO pPO3BMBAETHLCA
byaisHMuTBO Smart Home Networks. Jna HanawTyBaHHA TakKoro Tuny
MeperK HeobxigHi cnewianictn, AKi 3MOXKYTb BUKOHATU NPOrpamyBaHHSA
npuctpois |oT, HanawToBYBAaTM MeperKeBi NPUCTPOi Ana HesneyHoi
pobotn npuctpoie Smart Home Network 6e3 BTpaT pgaHux Ta
36eperKeHHs ix LinicHOCTI.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b

37




6. Network Architecture and loT Device Security

Oucumnnina Network Architecture and loT Device Security
Kadeapa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

2" year, 3™ semester

O6car aucumnninm

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

Mosa English

BUKNAJAHHA

Bumoru ao Knowledge of the disciplines "Fundamentals of Programming",

noyaTtKy BuB4YeHHsA | "Programming","Fundamentals of Computer Systems and Networks".

Wo 6yane Module 1

BMBYATUCA Modelling network architecture of loT devices in Cisco Packet Tracer
environment. Reg Server, MCU and SBC programming. Wired |oT devices
for Smart Home Network. Connection to network and IloT device
programming. Addition of loT devices to Smart Home Network. Access and
monitoring of loT network. Connection and monitoring of IoT 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 The aim of the discipline is to develop students' ability to design and

uikaso/Tpeba program network of Internet devices, to interact with network devices and

BMBYATH to ensure security and integrity of data in network of 10T devices.

HYomy MmoOKHa Be able to:

HaBuYUTUCA — apply programming to support loT devices;

(pesynbratn — design network of loT devices;

HaBYaHHs) — ensure integrity of loT device data;
— configurate security of network devices.

AAK MOXKHa loT is creating demand for new kind of IT professional. These are people

KopucTyBaTmca who have knowledge and skills to develop new loT-enabled products and

HabyTmm data processing which they collect. We need entrepreneurial workforce

3HaAHHAMM i that specializes in both computer science and software.

YMiHHAMMU Currently, construction of Smart Home Networks is quite popular and

(KkomneTteHTHOCTI)

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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IHpopmauiiHe

Syllabus

3abe3neyeHHA Electronic lecture notes
CemecTtpoBuit Credit
KOHTPOJb
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7. Benuki gaHi Ta aHanitnMKa

Ouncumnnina Benuki paHi Ta aHaniTuKa
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

2 Kypc, 3 cemecTp

O6car aucumnninm

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

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po noYyaTKy
BUBYEHHA

3HaHHA gucumnnid "MporpamysaHHA", "basun gaHux".

o 6yae suBuyaTuca

BuM3HaueHHA Ta XapaKTepUCTUKWU BenuKUX AaHux. BigakpuTti padi, ix
dopmatm Ta 3acobm  06pobku. Po3pobneHHA  NpOrpamHoro
3abe3neyeHHs Ans aHanily BebcalTiB, AKi HadaloTb BIAKPWUTI AaHi 3
BMKOPUCTaHHAM MmoBwM Python. MpusHayeHHs 6ibniotek NumPy, Randas,
Matplotlib, Folim. ®opmaTyBaHHA gaHMX NPO Yac Ta AATy, YNTAHHA Ta
3anuc ¢annis 3a ponomoroto Python. B3aemopgis 3 30BHiWHIMM
nporpamamu. DataFrame. IHcTpymeHTn Python pna kopensuiiHoro
aHanisy. PerpecinHuii aHanis gaHux mepexi IHTepHeT 3a AONOMOrow
Python. MeTtos HavimeHwwux KeagpatiB. [lporpamyBaHHA NiHIMHOI
perpecii 3a gonomoroto Python.

MporpamHi meToam KnactepmsaLii Ta acouiauii 4aHMX y mepexKi. AHani3
OCHOBHWX KOMMOHEHTIB. AHaNi3 He3aseKHMUX KOMMOHEHTIB. Anroputmm
Knacudikauii faHuMx. 3acTocyBaHHA Ta npobaemum knacudikauii. Mogenb
KnacudikaTopa gepesa piweHb. MOMWAKM B aHaNi3i Ta NPOrHO3yBaHHI
AaHux. OuiHKa nomunok perpecii 3a gonomoroto Python. Mogynb
Pyplot. AHani3 wemakocTi IHTepHeTy 3a gonomoroto Scikit-Learn, Pandas
Ta Matplotlib. ApxiTekTypHi Moaeni iHXeHepii BeNVKUX AaHWUX.
TexHonorii  BipTyanisauii. linepsisopu. KoHTelHepn. KoHTenHepHa
TEXHONO0riA ANA BUKOHAHHA NPOrpamHOro Koay Ha cepsepi. Saas, PaaS Ta
laaS. TexHonorii Hadoop Big Data. Po3nogaineHa obpo6ka MapReduce.
HDFS. MotokoBa nnatpopma Kafka. Mepesarn Kadku. Mepesaru
Cassandra Ta Hadoop anAa 36epiraHHa gaHux. MNepesarn Spark nepep,
MapReduce. Jlambaa - apxiTekTypa.

KypCc 3HaMOMWUTb CTYAEHTIB i3 KUTTEBMM LMKAOM aHanily AaHUX.
CtyaeHTn 6yayTb BUKOpUcTOBYBaTM B/10KHOTU Jupyter ans ana 36opy,
aHani3y, Bisyanisauii 4aHWUX, NpeacTaB/ieHHA BMICTY AaTaceTis, PiBHAHb
Ta 3anycKy akTMBHOro Kogy Python y mexax ogHoro ¢anny. CtyaeHTm
TAKOX 3aCTOCOBYBAaTMMYTb MOZAENI MALUMHHOIO HAaBYaHHA A1 HAaBYAHHA
Komn’'toTepa Ana aBToMaTu3alii 3aBaaHb.

Yomy ue
uikaBo/Tpeba
BMBYATH

[aHi € Bcioan. BaXKKo 3p0O3ymiTH, CKiINbKWM HOBUX AAaHUX FEHepyeTbCA
woaHA. JaHnmum MoXKyTb OyTM cnoBa B KHU3i, BMICT €N1eKTPOHHOI
Tabnuui, 30bparkeHHs, Bigeo, ayAio, NOTIK BUMipOBaHb, HagicnaHi 3
NPUCTPOKD MOHITOpPUHIY. HeounweHi pJaHi He MalTb KOPMCHOro
3HaYeHHA. Mu noBUHHI 06p0OBUTM Ui AaHi, a NOTiM iHTepnpeTyBaTH
pe3ynbTaTt, Wwob 3pobutn Moro KopucHum. Lli KopucHi gaHi Tenep €
iHpopmauieto. Konm ua iHbopmauia 3actocoByeTbc abo po3ymieTbes,
BOHa CTae 3HaHHAM. Konu AaHuX HacTiNbKM 6araTo, WO TpaauuilHi
cnocobu ix 06pobKM, 3b6epiraHHA Ta aHanizy He MOXyTb 6yTu
BUKOPUCTaHIi, MM MAEMO CNpaBy 3 BEAUKUMWU AaHUMWU. Benuki paHi
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BMMAratoTb HOBMX METOZIB Ta IHCTPYMEHTIB, W06 3p0buTn ix 3Havywmmm
ONA focniareHo.

Yomy moxKHa
HaBYUTUCA
(pesynbratn
HaB4YaHHA)

Llei Kypc 3HAaMOMUTb CTYAEHTIB 3 TEXHONOTIAMM Ta IHCTPYMEHTAMM MOBU
Python, AKi MOXKHa BUKOPUCTOBYBATU AN AHANITUKN BEIMKUX AaHUX.
CTyaeHTW Ai3HAlOTbCA, AK aHanisyBaTW BenuKi AaHi, BUKOPUCTOBYHOUMU
OCHOBHI CTaTUCTUYHI MeToAM Ta TexHonorii 06pobneHHA aaHmx y Python
3a gonomoroto Pandas, AK aHanisyBaTv AaHi 3a AONOMOrol moaenemn
MALIWHHOIO HAaBYaHHA, AK LLEeHTPU 0OPOOKM JaHMX Ta iHXKeHepia AaHMX
CNPMAIOTb BEZIMKMM AaHMM Ta aHaNITML,.

AK MmOXHa
KopucTyBaTUCA
HabyTMMM 3HAHHAMMU
i YMiHHAMM
(KkomneTteHTHOCTI)

3 nosasoto loT Ta Big Data cborogHi 3’ABnA0TbCA HOBI KaTeropii BakaHCIl.
BueHui 3 gaHux 6epe HeobpobneHi AaHi Ta NepeTBOPIOE iX HA 3HAYYLLY
iHbopmauito. BueHi, WO 3aMmaloTbCAd AaHWMMKM, 3aCTOCOBYIOTb
CTAaTUCTUKY, MalLMHHE HAaBYaHHA Ta aHANITUYHI Nigxoan oA Bignosiai Ha
KPUTUYHI Bi3HEeC -NUTAHHA.

BueHi, WO 3aMmalOTbCA [aHMMMK, MNOBWUHHI iHTepnpeTyBaTU Ta
nepenaBaTy pes3ynbTaTU CBOIX BUCHOBKIB 32 A0MNOMOrO0 MeTOAiB
Bi3yanisauii, CTBOpeHHA AoAaTKiB 414 aHani3y AaHMX. BoHKW npautotoTb 3
Habopamun gaHUx pi3HOro po3mipy Ta Gopm Ta 3aNycKatoTb AATOPUTMMU
Ha BeNMKUX Habopax pAaHux. BueHi 3 paHMX MNOBWHHI BONOAITH
HaMHOBILUMMM TEXHONOTIAMW. BOHW NOBMHHI 3HAaTU OCHOBM iIHPOPMATUKM
Ta MNPOrpamyBaHHA, BKAKOYAlOUM [0CBiA poboTM 3 moBamM Ta
TexHonoriamm 6as paHux. [eaki iHCTpymeHTH, AKi gonomaralTb
AOCNiAHWMKaM AaHMX BUKOHYBaTW cBOl poboTy, - ue Python, R, Scala,
Apache Spark, Hadoop, iHCTpymeHTX Ta anroputmm BMaobyBaHHA AaHuUX,
MALLUMHHE HaBYaHHA Ta CTaTUCTUKA.

'oaHe 3 BUUEONMCAaHUX 3aBAaHb HE MOXe iCHyBaTM 6e3 iHKeHepa 3
AaHUX. IHXeHepu AaHUX CTBOPIOIOTL IHPPACTPYKTYpPY, AKa NiaTpumye Big
Data. BoHu po3pobnatote Ta byaytoTb naatdopmy, Ha AKiM yci Ui AaHi
36epiratoTbcA Ta 06p06NAIOTLCA. IHXKEHEPU AaHMX TAaKOXK KepyoTb yciMma
UMMW OaHUMW. |HXKEHepu AaHUX MOXKYTb TaKOX iHTerpysatm AaHi 3
Pi3HMX A)epen i BUKOHYBATU O4YULLEeHHA AaHuX. [leAaki iIHCTpymMeHTH Ta
nporpamu, AKUMWU iHXKEHEepU [aAHUX PerynspHoO KOPUCTYOTbCA, Le
Hadoop, MapReduce, Hive, Pig, MySQL, MongoDB, Cassandra,
Streaming Data, NoSQL, SQL Ta nporpamyBaHHs.

IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuii 3anik

KOHTPO/b
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8. Big Data and Analytics

Oucumnnina Big Data and Analytics
Kadeppa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

2" year, 3™ 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".

Lo 6yae suBuyaTuca

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. SaaS,
PaaS 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
BMBYATH

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
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there is so much data that traditional ways of processing, storing and
analyzing it cannot be used, that is called Big Data. Big Data requires new
methods and tools to make it meaningful.

Yomy moxKHa

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

HaBYUTUCA the power of Big Data.
(pesynbratn Learn how to explain the promises and challenges of Big Data analytics
HaBYaHHA) as 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
KopucTyBaTuca jobs, and adjustments to existing jobs.
HabytTumm 3HaHHAMM | Data Scientist. A data scientist takes raw data and turns it into
i YMiHHAMU meaningful information. Data scientists apply statistics, machine

(KkomneTteHTHOCTI)

learning and analytical approaches 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.

IHpopmauiiHe Syllabus
3abe3neuyeHHn Electronic lecture notes
CemecTtpoBuii Credit

KOHTPO/b
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9. KpeaTusHi TexHonorii ynpaBniHHA IT nporpamamu Ta NpPoEKTamm

Ouncumnnina KpeaTtusHi TexHonorii ynpaBniHHA IT nporpamamu 1a NnpoeKTamm
Kadeapa MporpamHoro 3abe3neyeHHA KOMN'IOTEPHUX CUCTEM
PiseHb BO Opyrnit (marictepcbkuin)

Kypc, cemectp

2 Kypc, 3 cemecTp

O6car aucumnninm

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

MosBa
BUKNAJAHHA

YKpaiHCbKa

Bumoru po
MOYaTKy BUBYEHHA

BonogiHHA 3aranbHUMM 3HAHHAMM i3 AUCUUNAIH KOMN'tOTEPHOI iHXeHepil

o 6yae
BUBYATUCA

MeTolo BMKNaAaHHA AUCUMNNIHW € 3aCBOEHHA CTyAeHTaMu KpeaTUBHUX
MEXaHi3MiB Ta TEXHO/Or MeHeAXMEHTy iHHOBALIMHUX MNPOEKTIB Ta
nporpam (P2M) B IT ranysi. ®opmyBaHHA NPaKTUYHMUX 3HaHb Ta BMiHb 3
NPOAKTMBHOIO YMpPaB/iHHA Ta BNPOBaAXKEHHA iHHOBaUiMHWUX IT piweHb.
HabyTtTa gocsigy ynpasniHHA KpeaTUBHMM MNOTEHL,ia/IOM KOMaHAN NPOEKTY.
HabyTTa HaBM4YOK pobOTU 3a MiKHAPOAHUM CTAHAAPTOM MPOrPAMHOrO Ta
NPOEKTHOIO MeHeAXMeHTy P2M.

Yomy ue
uikaBo/Tpeba
BMUBYATH

BWMKOPUCTAHHA KpeaTUBHUX TEXHOJOFi NPU CTBOPEHHI Ta BNPOBAAXKEHHI
NPOrpamHMX NPOAYKTIB € 3aMOPYKOK KOMEPLIMHOro ycnixy Ha puHKy IT.
Lein Kypc [03BOAUTbL HabyTM ¢GaxoBMX KOMMETEHUiN 3 ynpaBAiHHA
iHHOBALiMHMMM  pO3pOobKamMM  MNPOrpamHMX  MNPOAYKTIB Ta  BMiHb
NPOAKTUBHOIO MEHEXKMEHTY, WO CbOroAHi noTpebye MiKHapoOAHWUM
piBeHb crewianicTis 3 NPOrpamHoI iHXeHepil.

Yomy moxKHa

3HaTu:

HaBYMTUCA — TexXHOANOrii NPOAaKTUBHOIO ynpaBaiHHA PO3POOKOI Ta BNPOBAAMKEHHA
(pe3ynbratn NPOrpamHoOro NPoOAyKTY;
HaBYaHHA) — TexHonorii TpaHcdepy 3HaHb B YNPaBAiHHI NPOrpamamm Ta NPOEKTAMU;
— TexXHONOorii KpeaTUBHOro ynpasaiHHA 3HAHHAMW Ta KOMYHIiKauiasmu B
YyNpasAiHHI NPOEKTaMM Ta Nporpamamu;
— dopmyBaHHA cTpaTerii  PO3BWUTKY MNPOrPaMHOro MPOAYKTY npwu
TypbyNeHTHOMY OTOYEHHi;
— npuHUunis nobyaosm nporpam B ranysi IT;
— 0c06AMBOCTEN 3aCTOCYBAHHA MiXHAPOAHMX CTAHAAPTIB MEHEAXKMEHTY
NPOEKTIB Ta Nporpam B ranysi IT.
AK MOXKHa Llei Kypc peKkomeHAYEeTbCA QNA CAyXadiB, AKi NAAHYIOTb MaTU Kap'€epHUM
KopucrtysaTuca pict B npoekTax IT Ta npautoBatn Ha piBHi Senior Project Manager. OKpim
HabyTmm TOro, Uel KypC [A03BOAMTb MNPALIOBAaTU B MiKHAPOAHWX MNPOEKTAxX 3
3HAHHAMM i MiHIManbHOI aganTaLieto.
YMiHHAMMU 3aCBOEHHA  HABYaNbHOI  AMCUMNAIHM  A03BOAMTL  Habytu  daxosi
(komneTeHTHOCTI) | KOMNeTeHL,i:

— KpeaTUBHOro Ta NPOAKTUBHOIO YNpaBAiHHA;

— BWKOPMCTOBYBATM KpeaTUBHI TEXHOOTII Npyu GopMyBaHHI iIHHOBALIMHUX
iaen, Npyu CTBOPEHHI iIHHOBALiMHMX iIHPOPMALLIMHUX TEXHONOTIN;

— BUKOpMUCTOBYBaTW TexHonorii P2M ana peanisauii cknagHux Ta
KOMMAEKCHUX NPOEKTIB;

— YNpaBAATM 3HAHHAMM Ta AOCBIAOM KOMAHAN NPOEKTY;

— BWKOPMCTOBYBATM KPEATUBHUIM NOTEHLiaN NOACbKMX PeCcypcCiB.
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IHpopmauiiHe Cunabyc

3abe3neuyeHHn ENeKTPOHHMI KOHCNEKT NeKu,in
CemecTtpoBuit 3anik

KOHTPO/b
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10. Creative Technologies for Managing IT Programs and Projects

Ouvcumnnina Creative Technologies for Managing IT Programs and Projects
Kadeapa Computer Systems Software Department
PiseHb BO Second (Master)

Kypc, cemectp

2" year, 3™ semester

O6car aucumnninm

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

MosBa
BUKNAJAHHA

English

Bumoru po
NOYaTKy BUBYEHHA

General knowledge in the disciplines of computer engineering.

o 6yae
BUBYATUCA

The aim of the discipline is assimilation by students the creative
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
uikaBo/Tpeba
BMBYATH

The use of creative technologies in the creation and implementation of
software products is the key to commercial success in the IT market. This
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 moxKHa

To know:

HaBYUTUCA — technologies for proactive management of software product
(pesynbratn development and implementation;
HaBYaHHs) — 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.
AK MOXKHa This course is recommended for students who plan to have a career in IT
KOpUCTyBaTUCA projects and work at the Senior Project Manager level. In addition, this
HabyTmm course will allow you to work in international projects with minimal
3HaHHAMM i adaptation.
YMiHHAMMU Mastering the discipline will allow you to acquire professional

(KkomneTteHTHOCTI)

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;
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— to use the creative potential of human resources.

IHpopmauiiHe Syllabus
3abe3neueHHs Electronic lecture notes
CemecTtpoBuii Credit

KOHTPOJb
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