Taoauus 1. HaBuyanbHuii niian Ans cTyaeHTiB 4 kypcey (ocinniii cemectp) cneniansnocti 121 «InskeHepis mporpamuoro 3a6e3nevennsi» Ha 2021-2022

IMopiBHAHHA TUCIUATIIH
AJg popMyBaHHS MPOrpaMu MizKHaApoIHOI MoOiTbHOCTI B paMmkax nporpamu Erasmus+ K107
Ha OCHOBI IlepeJliky TMCUMILIIH, 0 BUKJIAJAThCA aHIilicbko0 MoBo0 B UPV 'y 2020/2021 n.p.

H.p. Ta qucuuiiHu-anajgoru IoJgirexniunoro yniBepcutery Banencii

HTY, III3, ocBiTHiii piBeHb - GaKaIaBp UPV, Shool of Informatics, Bachelor's Degree in Informatics
Engineering
HTudp Hazpa KinpkicTb Cemectp(-n)/ HTudp Hazpa Kinbkictp Cemectp
OCITHBO1 KOMIIOHCHTH KPEIUTIiB | BHJ KOHTPOIIIO OCITHBOI KOMIIOHEHTH KpPEIIUTiB
EMHipI/I‘IHi METOOAN 3 7 11555 Software Engineering 6 Semester A
OKII12 | mporpamHOi imxeHepil 3aJIiK [ Compulsory ] (Sept/Jan)
MogenoBaHHs Ta aHami3 3 7
OKITI20 MIPOTPaMHOTO 3a0€3MECUCHHS eK3aMeH
4 7 11566 Software analysis, 45 Semester A
SIKicTh IPOTPAMHOTO 3aJTiK validation and debugging (Sept/Jan)
OKII16 | 3abe3neyeHHs Ta TECTYBAHHS [ Elective ]
(3+4) 7-8 12990 Computer Networks 9 Semester A + B
Opranizaniss  KOMI IOTEPHHUX ex3ameH (7) [ Compulsory ] (2*4.5) (Sept/July)
OKII17 MEPEK 3aiik+KP (8)
IHTenexTyanpHMiA aHai3 4 7
OKII25 IaHUX ex3amea+KP
(2+3) 7-8 11560 Intelligent Systems 4,5 Semester A
Meroau Ta CHCTEMHU 3aik (7) [ Compulsory] (Sept/Jan)
OKII27 | mITYy4YHOTO iHTEJIEKTY ex3. + KP(8)
Teopis po3mi3HaBaHHS 4 7 11557 Programming Languages, 6 Semester A
BBK 10.1 | obpasiB 3aJTK Technologies, And (Sept/Jan)
/BBK /MIKpOTIpOLIECOPHI CUCTEMU 14 7 Paradigms
10.2 Ha TPAHCIIOPTi 3aIIiK [ Compulsory ]
TexHonorii  po3nmoAiIEeHUX 4 7 / 260 i
a0o iHITy, 3aIPOIIOHOBaHY
CHCTEM Ta [apaJIeJIbHUX IcnuT+KP L e
BBK 14.1 | oOuncieHb
/Kpoc-tutaropmue 14 7
/BBK (ITpukianue)
14.2 IPOrpPaMyBaHHsI
30 25.5
IIpakruka ----
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Tabumnus 1. IlopiBHAHHA TUCHMILIIH 1J1s1 3a0e3NeYeHHA Mpolecy nepe3apaxyBaHHA OCBiTHIX KOMIIOHEHT OCBITHBOI MporpaMu cneniaabHocTi 121

«IHsKeHepist MporpamMHoro 3adesnevYeHHs»

HTY, ICT
Jucnunuiza CTpyKTypa JUCIUILTIHA IIpe-pexBizuTn Prior Knowledge

Emmipuyni metomm | 3M 1. Memoou  po3pobku | O6’€KTHOOpPIEHTOBAHE
OpOrpaMHoi NPOSPAMHUX NPOOYKMIG | cucmem MporpaMyBaHHS,
iHXeHepil 1. TIporniecu, MpoIyKTH, PECYPCH.

2. CkmamoBi xutTeBoro 1Ky | Teopis iMoOBipHOCTI
IBoXiH €BreH | mporpaMHOTo 3a0e3MeYeHHS. Ta Mar.
BikTopoBuu 3M 2. Knacughixayis memoois CTaTUCTHKA,

eMRIpUYHUX 3ac00i8

3. OcHoBu imkeHepii mporpamHoro | besneka mporpam ta

3a0e3MeYcHHSI. JaHUX

4. OCHOBHI IHCTPYMEHTH iH)KeHepil

I13.

3micmosnuii moodyav 3. Emnipuuni

Memoou  IHJCeHepii  NpocpamHo2o

3abe3neyeHHs

5. TexHomorii eMIipuYHOI iHXEeHepii

I13.

6. B3aeM03B's130K iHXEHEPIi.

3M 4. Mooentosanns Hcummeso2o

YUKTTY NPO2PAMHO20 3abe3neueHHs

7. Tunu Mozeneu )KUTTEBOrO UKILY.

8. Bubip mojienelt ®KUTTEBOTO IUKITY.

OCHOBH IPOIIECIB TECTYBAHHSI.
SkicTb 3M 1. Tecmyeanns sk 3aci6 | Konctpyrosauns [13, | Software 1. Introduction There is not
IPOrpPaMHOrO niosuueHHs HaoitiHocmi analysis 2. Validation identified
3a0e3MCUEHHsL  Ta | BPOSPAMHO20 300e3neUeHHs. Ocnosu niporpamuoi | validation 2.1. Software testing Recommended
TECTYBaHHS 1. OcHoBHi Bu3HaueHHsI. PiBHI i BUIU 1HKeHepii, and 2.2. Symbolic execution Prior Knowledge

TecTyBaHHs. TexHiKa TeCTyBaHHS. debugging 2.3. Automatic generation of test cases

CBarko  Biranmii
Bosogumuposuu

AKCIOMH TeCTyBaHHS.

2. OcCHOBM SIKOCTI TIPOTPaMHOTO
3abe3neueHHs. [Iporiecn ynpaBmiHHS
AKICTIO IPOTPAMHOT0 3a0€e3MeUeHHSI.
3M 2. Ipunyunu mecmysanus
NPOSPAMHO20 3a0e3neyeHH s

AnropuT™mu Ta
CTPYKTYpH TaHUX

2.4. Progress and challenges

3. Analysis

3.1. Data flow analysis

3.1. Interprocedural analysis
4. Debugging

4.1. Debugging

4.2. Slicing
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3. OCHOBHI PUHIIMIIY Ta i IXOH JI0
TECTyBaHHS IPOTPaMHOTO
3abe3neyenHs. [Iporec TecTyBaHHS
I13.

4, Bunanxose (cToxacTuane)
TecTyBaHHsA. TecTyBaHHS 32 KiIacaMu
eKBIBAJICHTHOCTI. Meron aHalizy
TPaHUYHUX YMOB.

3M 3. Immeepayitine mecmy8anHs
KOMNOHEHMHO-0A3068020
npocpamnozo 3abe3neyeHnHs

5. TectyBaHHS TOTOKIB KepyBaHHS
nporpamMu. TecTyBaHHS IOTOKIB
JaHUX  Tporpamu.  Myrtaniiine

TECTyBaHHSI.
6. Kpwurepii i METPHKH
iHTerpaniitHoro TECTYBaHHS.
lepapxis ¥  BIINOBIOHICTE  MiX
KpUTEPIsIMA IHTerpaniiHoTO
TECTYBaHHSI.

3M 4. Owuinosaunns  Kirvkocmi
mecmie Ha 8CIX emanax HCUMmmego20
YUKTTY NPOCPAMHO20 3a0e3neyeHHs

7. O1iHIOBaHHS KINBbKOCTI TECTIB IS
IHTETpaIiitHoro TECTYBaHHS.
CrBopenHsi TecTiB Ha ocHoBi UML
JiarpaM BapiaHTiB BUKOPUCTaHHSL.

8. OuiHIOBaHHS Yacy TecTyBaHHS 3a
nmoromororo UML miarpam BapiaHTiB
BUKOPHCTAHHS.

This course offers a general perspective,
detached from any particular language or
programming style, of techniques and
tools for the analysis, validation and
debugging of software in order to meet
the requirements of reliability and
robustness demanded by the user,
standards and society. After the general
vision, the subject presents in concrete
the most extended and effective
techniques at a practical level.

The course is taught in reverse mode, so
the student will have at his disposal
videos and other study material (in
polyformat) to work on before the theory
sessions. The face-to-face sessions will
consist mainly of the performance of
tasks (individual or in group), resolution
of doubts, etc. The morning group will be
taught primarily in English. All students
will have the material in both Spanish and
English.

References
Principles of model checking (Baier, Christel |

Katoen, Joost-Pieter)

Principles of program analysis (Nielson, Flemming
| Hankin, Chris | Nielson, Hanne Riis)

Software reliability methods (Peled, Doron A)

A vocabulary of program slicing-based techniques
(Silva, Josep)

Test Generation Using Symbolic Execution

(Godefroid, Patrice)

Software Quality (Spanish)

Syllabus

1. Topic 1: Fundamentals of
Software Quality

2. Topic 2: Quality Perspectives
1. Product Quality:
Standards, Quality Models

2 Quality of Software

Architectures
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3. Process Quality:
Standards, Evaluation Models and
Process Improvement

4. Quality in Use:
Standards, Usability Evaluation Methods
3. Topic 3: Software Metrics
1. The
Objective/Question/Metrics (GQM)
Paradigm

2. Definition of Quality
Metrics and Indicators

3. Theoretical and
Empirical Validation

4. Item 4: Quality Management,
Assurance and Control

1. Software Quality
Management

2. Software Quality
Assurance: activities and methods

3. Quality Control

5. Item 5: Estimation of
Software Projects

1. Functional Size
Measurement Methods

2. Definition of
Indicators (productivity, effort, cost,
etc.)

6. Internships

Oprasizartis

KOMII IOTePHUX
MEpPEK

3aifnieB €Brex
OnexcanapoBud

M L
mepeoxrc.
Tema 1. 3aranbHi NOPUHIWIHU
noOyZIOBH KOMIT IOTEPHUX MEPEX
(KM)

Tema 2. OCHOBHI  TIPUHIIMITA
oprasizarii B3aemozii B KM

3M 2. Anapammuo-npoepami 3acobu
KOMN TOMepHUxX mepeoxrc.
Apximexmypa mepeic.

Tema 3. Anapatai 3acoou KM Ta ix
GyHKII.

Ocnoeu  xomn'tomepHux

ApxitekTypa
KOMIIBIOTEPA,

OcHoBH
IIpOrpaMyBaHHH,

ba3u nanux,

Onepariiiini cucremy,

Ino3emHa MoBa,

Computer
Networks
1

1. TCP/IP communications

architecture

1.1. Introduction to computer
networks and the Internet

1.2. Network applications

1.3.  Network programming

interface: the sockets

1.4.  The transport level

2. Security in communications
2.1.  Computer Network Security
3. Data communications

3.1. The network level

There is not
identified
Recommended
Prior Knowledge
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Tema 4. JlokanbHi KOMIT IOTEpHI
Mepexi.

8 cemectp:

3M 3. Mogens OSI

Tema 5. B3aemoist piBHIB €TaTOHHOT
moneni OSL

Tema 6. Piui mozeni OS]

3M 4. Kowmmr'rorepHi Mepexi Ta
MEpEKEeB1 TEXHOJIOT1.

Tema 7. I'moGanbpHi KOMIT IOTEpHI
MEpPEXKi Ta MEPEIKEBI TEXHOJIOTII.
Tema 8. Ilporpamue 3a0e3medeHHs
KOMIT' FOTEpHUX MEPEK.
JlabopamopHhi pobomu:

Tema 1. 3arambHi NPUHIWATH
NoOY/I0BH KOMIT FOTEPHUX MEPEK
Tema 2. OcCHOBHI  NPUHIMITA
oprasizariii B3aemozii B KM

Tema 3. Amapatni 3aco6u KM Ta ix
(yHKIII.

Tema 4. JlokanbHi
Mepexi.

Tewma 5. B3aeMonis piBHIB €TaIOHHOT
mopeni OSI.

Tema 6. PiBui mogeni OSI.

Tema 7. I'moGaimbHi KOMI FOTEpHIi
MEPEXKi Ta MEPEIKEBI TEXHOJIOTII.
Tema 8. Ilporpamue 3abe3neueHHs
KOMIT'FOTEPHHUX MEPEK.

KOMIT I0TEepHi

VYkpainceka MoBa (3a
npodecitaum
CTIpSIMYBaHHSM )

3.2. The level of data link and
local area networks
3.3.  The physical level

The course introduces the student to the
study of communications between computer
systems, based on the TCP/IP architecture
currently used on the Internet. The approach
used is descending, beginning with the
study of the level of application, the last level
of architecture but the most familiar to the
student, and continuing with the lower
levels.

Since this is the first subject on
communications in the curriculum, it has a
general and descriptive character, dealing
with the different aspects of computer
networks but without delving into the more
complex theoretical issues.

MoemroBaHHs Ta
agaii3

POTrPaMHOrO
3a0e3neueHHs

3M 1. Mooenwosanns npozpammnozo
3a6e3neyenHs.

1. OcHOBHI MNPUHIUITN
MOJCIIOBaHHS (mexommo3uIi,
abcrpakitis, y3arajibHEHHS,
JIEMOHCTpAIIis, BUKOPHCTaHHS
(hopMaNbHUX MiOXOMIB).

2. [TepeaymoBu, MTOCTYMOBH,
iHBapiaHTH Ta 00yMOBIIEHE

IPOEKTYBaHHS (32 KOHTPAKTOM).

ApxiTekTypa Ta
MIPOCKTYBaHHS
MPOTPaMHOI0
3a0e3IeueHHs,

AHaii3 BUMOT 110
IIPOTPaMHOTO
3a0e3neueHHs

Software
Engineering

1. Introduction to Software
Engineering

2. The Software Process

3. Software Architecture

1. 3-Layer Architecture
4. Object Oriented Modeling

2. Use Cases in UML
3. Diagram of Classes
in UML

4. Other diagrams

Programming
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3. Berym g0 MaTeMaTU4HOTO
MOJCITIOBaHHS Ta (hOpMaJTbHI HOTAIIii
3M 2. Buou mooeneii

4. Tndopmariiiine MOICTIOBaHHS.

5. MonenroBaHHS TOBETIHKH

6. ApXiTeKTypHE MOJICTIOBAHHSI.

7. MopgentoBanus NPEAMETHOI
obmacri.

3M 3. Awuaniz  npoepamno2o
3a6e3neyenHs.

8. OcHoBU aHaNizy NPOTrPaMHOTO
3a0e3MmeyeHHs.

9. Amnaniz ¢opmu (3aBepuICHICTS,
Y3rOJDKCHICTh JTaHUX, HATIHHICTB)
10. ®opmanpHuUil aHATI3 KOIY.

5. Software Design

5. Application Logic
Design

6. Persistence Design
7. User Interface
Design

6. Tests

The aim of the course is to present current
methods, techniques and tools for the
development of quality software. For this
purpose, the object-oriented paradigm will be
used throughout the entire development life
cycle. As this is the first subject related to the
discipline of software engineering, we will focus
mainly on development aspects, leaving the
management aspects for subjects of the
corresponding branch.

The theory classes present the basic principles of
object-oriented  software  development, in
particular multi-layer architecture, modeling,
design, implementation and testing. In the
seminar classes the acquired knowledge is
reinforced with problems and exercises, many of
them related to the project of the subject. The
development of a complete software project will
be the main objective of the laboratory practice
classes, in which group work will be carried out.

IaTeNneKTYaILHUMI

aHai3 JIaHUuX

3yopernbka H.A.

3M 1. Texwonocii amanizy ma
mpancopmayii OaHux memooamu
Data Mining

1. TexHoorii aHani3zy AaHuX

2. TpanchopmMmairis JaHUX

3M 2. Ilonepeouss o06bpodoxa ma
OYIHIOBAHHSL AKOCMI OAHUX

3. Bisyauizaliis ganux

4. OuiHka SKOCTI Ta IONEpeaHs
00poOKa JaHux

3M 3. Acoyiamueni npasura ma
Memoou Kracmepuzayii Oanux

5. Ilomyk acouiaTUBHUX MIPaBUI

6. Knnactepusarris

3M 4. Yacoei psaou ma mawunHe
HABYAHHSL 3 MeMU

Teopis
WMOBIPHOCTEH,
HWMOBIpHICHI TIpoIiecH
Ta MaTeMaTU4Ha
CTaTUCTHKA

Basu nanux/Cucremu
yHpaBiHHS 0a3aMu
JIAaHUX

Metoau Ta cucteMu
HITYYHOTO 1HTENEKTY
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7. Amnam3 Ta
JacOBUX PSIiB
8.  Kiacudikamia i
MAaIllliHHE HABYaHHS

MMPOrHO3yBaHHA

perpecis,

MeTtoan Ta

CUCTCMHU
HITYYHOI'O

1HTCJICKTY

3yoOpernbka H.A.

Mopnyib 1. OcHOBH
IHTENEKTyaTbHUX CUCTEM

3M 1. Ocnogni nonsmms ma
susnauennss CLLI

1. OCHOBH CHCTEM IITYYHOTO
IHTENEKTY

2. IcTopist MeTOIIB 1 CUCTEM
MITY9HOTO 1HTEIEKTY

3M 2. Mawunne naguamnmsl

3. ®opmaiizallisi iHTEIEKTyanbHOT
3amadi

4. Tlomryk pimieHb iHTEIEKTYaIbHOT
3ajadi

Monyns 2. IlpencraBineHHs 3HaHb Y
CILI 3M 3. [Ipobmemu
MPEJICTABICHHS 3HAHb

5. 3HaHHs Ta MOJIEJII MPEICTABICHHS
3HaHp y CIIII

6. Ilpoxykuitini Mosemi

3M 4. Memoou npedcmasnenns
3HAHb

7. Knacudixkaris cucrem, siki
3aCHOBaHI Ha 3HAHHAX

8. OCHOBH EKCIIEPTHUX CUCTEM
CemecTp 8:

Mopnyne 3. Posnoninesi
IHTENEKTyallbHI CHCTEMU
3MiCTOBHUY MOAYIH 5.
[HTEeNnexTyanbHi cucreMu
IUTaHYBaHHS Ta IPOTHO3yBaHHS 9.
Heitpomepexne MojietoBaHHS

10. HeiiponHe nporpamMmyBaHHs
J1aJIOTOBUX CHUCTEM

3micToBHUE MOyTh 6. OCHOBH
MYJIBTHAr€HTHUX CUCTEM

Teopis
HWMOBIpHOCTEH,
HMOBIpHICHI IpoLiecH
Ta MaTeMaTU4Ha
CTAaTHCTHKA

Basu gauux/Cucremu
ynpaBiiHHS 0azaMu
JaHUX

InTenexryansHui
aHaJi3 JaHuX

Intelligent
Systems

1. Presentation of the subject

2. Intelligent Systems: Representation

and Search

2.1 Introduction to Al. Concepts,
evolution, areas and applications.

2.2. Rule-based systems (SBR).
Representation in SBR: facts and
rules. Pattern-matching.

2.3. Inference in SBR: chaining and
control, RETE.

2.4, Design of problems based on
SBR states.

2.5. Problem solving based on states:
unreported search.

2.6. Problem solving based on states:
heuristic search, A* algorithm.

2.7. Search among adversaries.

Minimax Algorithm, Alpha-Beta.

3. Intelligent Systems: Automatic
Learning

2.8. Introduction to Form Recognition
and Automatic Learning. Probabilistic
reasoning.

2.9. Learning discriminant functions.
Perceptron.
2.10. Induction of rules and patterns.

Decision trees.

2.11.  Non-supervised learning: k-
medias algorithm.

2.12.  Structured representation.
Markov models. Forward algorithm.

2.13.  Viterbi's algorithm. Estimation of
Markov models. Re-estimation by Viterbi.

- Introduction to Intelligent Systems.
Concepts,  evolution, areas  and
applications.

- Artificial Intelligence problem solving.
Heuristic search. Search with adversary.
- Representation of knowledge and

There is not
identified
Recommended
Prior Knowledge
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11. ApxiTeKTypa MyJIbTHATEHTHUX
CHUCTEM

12. IlpoexTyBaHHS MyJIbTHATEHTHUX
CUCTEM

Mopnynb 4. HewiTke MOeTrOBaHHS
Ta YIpaBIIiHHS

3micToBHUI MOynb 7. OCHOBH
HEUiTKO{ JIOTiKH

13. Mopeni 3HaHb Ha OCHOBI
HeuiTKoi Joriku Tema HediTKo1
JIOTIKHM y CUCTeMaXx yMpaBIiHHS
3micToBHUHN MOAYIH 8.
Po3po0nenns iHTeNneKTyanbHUX
CHCTEM Ha OCHOBI HEUITKOI JIOTiKH
15. CTBOpeHHS HEUITKOI TOTiYHOT
CHUCTEMH YTIPABITiHHS

16. IIpakTryHa peanizallisi HEUITKUX
CHCTEM YNpaBIiHHS

inference. Rule-based systems. Chaining
and control. Probabilistic Reasoning.
- Automatic  learning.  Learning
discriminant functions, decision trees.
Unsupervised learning. Markov models,
Viterbi algorithm.

BubipkoBi 0CBITHI KOMIIOHEHTH

Teopis M 1. ITioxio 8 meopii | MeToau Ta CUCTEeMH | Programming 1 Introduction_ _ Kypce
pO3IIi3HABAHHS PO3NI3HABAHHA 06paszig. | WTYIHOTO IHTEIEKTY | Languages, 1 Motivation. nependavae
o0pa3ziB Knacugixayis cucmem Technologies 2. | hi ﬂBaf.'C concepts (types, HasIBHICTb Y
posnisnasanus. Knacu ma  ix [Hdpopmariitni And go ymorphism, re I(\a/(lzallﬁnpro)grammmg CTYJICHTIB
Kosanpuyk 671ACMUBOCMI. CHCTEMH Ha Paradigms models: imperative, functional, logical, 0a30BHX 3HAHBb 3
Okcana [lerpisna | 1. [Ipeamer posmisHaBaHHs 00pas3iB. TPaHCIOPTI 1 0O, concurrent. MpOrpaMyBaHHS.
OcHOBHI 3amayl Teopii 4. Other paradigms. 3okpema,
posmi3HaBaHHS ~ oOpaziB.  Tumm OcHoBH Interaction-based, emerging. _ MPaKTHYHI
XapakTepucTuk  obOpaziB.  Tumm | mpoekrtyBanHs IC Ha Izénguagesundamentals of programming pobotu
cucTeM PO3Mi3HABaHHS. TPaHCHOPTI 1 Syntax and static MPUTTYCKAIOTh,
MaremaTnyHa TIOCTaHOBKa 3ajad semantics of programming languages. 0 CTYJCHT
po3miznaBauHs. [lonepents o0poOka 2. Dynamic semantics of BIJIBHO BOJIOJIE
CUTHAJIIB Ta 300pakeHb. programming languages. Styles of 0azoBUM
2. TToHsaTTs BI/IpiIHaJ'IBHI/IX (byHK]_uf/'I semantic definition. Operational semantics. NporpaMmyBaHHAM
Jliniiini BupimansHi pyHkuii (JIBOD). 3. Semantic properties: Ha Java
3aranbHUN MAXIA 0 3HAXOHKEHHS Correction, Completeness, Equivalence, (cTBOpEeHHS
oy . .y Specification versus scheduling. .
TMHIAHAX BUPIMIATBHUX  (QYHKIIIH. 4 Implementation of KJIaCiB,
Aunroput™ XoKaubsima. programming languages: virtual machines aTpuOyTiB,
V3aranbHeHl BHUpIIAIbHI (QYHKIIIT. and intermediate languages. METO/(iB, IIMKIJIIB
3aj1aua NOHMKEHHS PO3MIPHOCTI. 3. Functional Paradigm TOILO).
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3M 2. Knacugixayis 3a 0onomozorw
BUPIUATLHUX QyHKyil.
Posniznasannus 6 npocmopi 03HaAK.
T'inomesa xomnaxmuocmi

3. Meto TOJIOBHHX KOMIIOHCHT.
Jlimitianit  guckpuminant @imrepa.
Knacudikamis 32 g0moMororo
hyHKIIIT BiJICTaHi. Crocobu
cTaHmapTH3aIlii O3HaK 1 BEKTOPIB-
obpaziB. CrocoOu  BHMIpIOBaHHS
BIJICTAaHEH MIDK BEKTOpaMH O3HaK.
CriocoOu BHW3HAUEHHS BiICTaHI MiX
BEKTOPOM-00pa3oM 1 KJIacoM.

4, Meton HaHOMKYMX CYCIJIB.
BupimansHe mpaBuiio, 3aCHOBaHE Ha
METO/Ii HaOmmK9InX cycifiB. MeTton
OLIHIOBAaHHSA 3a JIOIIOMOT OO0
anpokcuMarii  QyHKUii TYCTHHH.
Pos3butrs kmacy Ha  KiacTepu
(BeKTOpHE KBaHTYBaHHS). AJITOPUTM
K-BHYTpIIIHBOTPYIIOBUX  CEPEIHIX.
ITocTanoBka 3amayi Kiactepu3arii.
AnTOpUTM  TIPOCTOI  PO3CTAHOBKHU
LEHTPIB KJIACTEPiB.

3M 3. Aneopumm  ISODATA
iHmepamugHul auanis OAaHUX.
Heiiponni  mepesci i npobremu

PO3NIZHABAHHS.

5. AnropuTwm, 3aCHOBaHHN Ha METO/TI
MPOCiBaHHSI. Anroputm
MaKCUMIHIMaJIbHOL BiJcTaHl
Anroputm ICOMAJL (ISODATA).
MeTton (MammHa) OTIOPHHX

BekTopiB.  JIiHIHHO  pO3AiNbHHN
Bunaaok. JliHiliHO Hepo3iNbHUI
BUIIAJIOK

6. [lonarTs mepcenTpoHa. AJTOPUTM
HaBYaHHs TepcentpoHa. 301XKHICTh
ITOPUTMY MEPCENTPOHA. ANTOPUTM

1. Brief introduction to
functional notation.

2. Types in functional
programming.
3. Polymorphism in the

languages functions: genericity, coercion
and overload.

4. Operational semantics:
reduction and evaluation.

5. Advanced features.

4. Logical Paradigm

1. Introduction to logical
programming

2. Syntax of logic
programs

3. The computer model of
logical programming

5. Support Technologies and
Tools

1. Motivation

2. Support Technologies
3. Symbolic evaluation in
the analysis, debugging and validation of
programs.

4. Assertions for program
analysis

Understanding the essential aspects of the
different programming paradigms and the
implications derived from the use and design
of a language facilitates the subsequent
learning of new languages, as well as their
design. It also provides the necessary basis
for an adequate choice and use (possibly
combined) of languages and paradigms in
tasks of analysis, design, construction and
maintenance of applications in a robust, safe
and efficient way. The objective of the
course is to introduce the fundamentals, the
supporting technologies and the main
applications of the key paradigms in which
the current programming languages are
framed. The fundamentals and concepts of
programming languages will be presented
and illustrated using different languages.




HAaBYaHHA  IIapy  MEPCENTpPOHIB
PO3IICHHIOACKITEKOX KJIaciB.
Ineonoris HelpoindopMarTiku.
EnemMeHnTM  HEMpPOHHHX  MEpEX.

ApXiTekTypa HEHPOHHHX MEpeK.
MaremaTnuHi MOKJIMBOCTI
HEHPOHHUX MEpPEexK

3M 4. bazoei mamemamuuHi 3a0ayi,

BUPIULYBAHI HeUpOHHUMU
mepedcamu. Haguanna
bazamowaposoi HM CPO memooom
360pOmMHO20 PO3NOBCIO0IHCEHHS
NOMUNIKU

7. OCHOBHI AITOPUTMH HaBYAHHS
HEUPOHHHUX MEpEex AnroputmMu
HaBYaHHS OJHOTO HEHpoHa.
Anroputm HaBYAHHS Xeb0a.

[lepcenTpoHHMII METOJ HaBYAHHS.
AnanTuBHe

8. Aunroput™m i Mepexxa KoxoHeHa.
Mepexi  acoliaTUBHOI  MaM'sTi.
Anroputm 1 Mepexka Xomdinga.
Anroputm 1 Mepexxa XeMMiHTa.
MeTo nOTeHIIHHUX QYHKITIH

/MikpormporiiecopHi

CUCTEMHU Ha
TPAHCIIOPTI
3M 1. OcHnosu  napanenvHux
obuucens.
1. Knacuikanis CUCTEM
napaienbHoi  OOpOOKM  JIaHMX.
Texnouorii Mogeni 3B'SI3Ky Ta apXiTeKTypu
PO3MOMITEHUX nam'ari. CumerpuyuHi
CHUCTEM Ta | MyIbTHIIpOIiecOpHi cuctemn SMP.
napasenbHuX [apanenbHi  BEKTOpPHI  CHCTEMH
o0uncIeHb (PVP). Cucremu 3 MacoBum
napanenizmom (MPP). Cucremu 3
KoBanpuyx HEOITHOPIHUM JOCTYIIOM JIO MaM'sTi

Okcana IlerpiBHa

(NUMA). Knactepni cucremu
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2. Cucremu 3 MacCOBUM
napanenizmom (MPP). Cucremn 3
HEOJTHOPIAHUM JIOCTYIIOM JI0 MaM'siTi
(NUMA). KnacrepHi cuctemu

3M 2. Mooenwosanns ma auanisz
napaneibHux 0OHUCICHb

3. Mogens 0OYHUCIICHb Y BUTISAIL
rpada "omepartii - ornepanau". Omwc
CXeMH IMapaje/IbHOr0 BHKOHAHHS
anroput™My.  BusHaueHHs — dgacy

BUKOHAHHS napajueabHOro
ANTOPUTMY. ITokasnuku
e(eKTHUBHOCTI napajiesbHOro
allTOPUTMY.

4. OcuoBui mnpuHimunu OpenMP.
[IpuHIMIIOBa CXeMa MpOrpaMyBaHHS
B OpenMP. OcobnuBocti peaizarrii
mupektuBs  OpenMP.  [TupextuBu
shared, private i default. [lupextusu
firstprivate i lastprivate. [lupekrusa
if. lupektura reduction. Jlupexruna
copyin. JlupextuBa for. Jlupextuna
do. JupextuBa workshare.
JdupexTrBa sections.

3M 3. Ocnoeu pobomu 3 MPI.

5. [imamizamis rapanenbHOl
YacTUHH TPOTrpaMHu. 3aBepIlieHHS
MapaJIeJIbHOI YaCTHHU IIPOrPAMM.
3aransHa cxema MPI-nporpamu Ha
Mogi Ci. OcHoBHi ¢ynkuii MPIL.

6. [lepenaya / npuitoM MOBIIOMJICHB
3 OJIOKYBaHHSIM. [lepenaua
MOBiIOMJIEHHsT 3 Oydepuzaiiero.
brokyrounii mpuiiom B Oydep.
IMpouenypa MPI PROBE.
[ocninoBauit oOMmiH
[MOBIJOMJIEHHSIMH MIXK IBOMA
nporiecamu. Ilepemava / mpuiiom
MOBIJIOMJICH, ~ 0e3  OJIOKYBaHHSI.




Bigknaneni 3anuté Ha B3aEMOIIO.
Tymnukosi cutyanii (deadlock).

3M 4. 3a0aui po3pobru napanenvHux
anzopummis.

7. ITocTanoBka 3aBIaHHS.
Knacudikamis aaropuTMiB 1o TUITY
napasnelnizmy. 3arajibHa cCXeMa eTariB
PO3pOOKH MapaieIbHIX aIrOPUTMIB.
3amaua inocodiB, Mo 0011aAFOTh.
3agaua mocTavyaabHHUKA-CIIOKHMBAYA.
3amgaya YUTAYIB-IIUCHbMEHHHUKIB.
3amava CIUTSIIOTO MapUKMaxepa.

8. BusiBnenus napanenizmy
ANTOPUTMIB  Ha OCHOBI  aHamizy
rpadiB. IlocraHoBka  3aBmaHHA
posmapanenenns. [loOymoa rpada

aNTOPUTMY 00YHCIICHHS
nepexigHoro nporuecy. [looynosa i
TIEPETBOPEHHS MaTpHITi 7

ClijlyBaHHs. BUSBIEHHS JIOTIYHO
HECYMICHHX OIIEepaTopiB.

/Kpoc-
raThopMHe
MporpamMmyBaHHs
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