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YactuHa 1 — Onuc Kypcy
Course Syllabus

Helipomepexesa 06pobkKa iHpopmalii (3 EKTC)
Neural network information processing (3 ECTS)

ABTOpM, BUKNaaadi: PydeHko Onez Mpuzopiliosu4 — 0oKmop mexHiYHuUX Hayk, npogecop, 3a8idysay Kagedpu
iHpopmayiliHux cucmem,; bescoHo8 OnexkcaHOp OnekcaHOposuvY — OOKMOP MEXHIYHUX HAyK, npogecop
Kagedpu iHghopmauiliHux cucmem

Authors, instructors: Rudenko Oleg Grigorievych — Doctor of Science (Engineering), Professor, Head of the
Department of Information Systems; Bezsonov Oleksandr Oleksandrovych — Doctor of Science (Engineering),
Professor of the Department of Information Systems

YHiBepcuTeT: XapkiscoKul HayioHansHUU ekoHomiYHUl yHigepcumem im. CemeHa KysHeys
University: Simon Kuznets Kharkiv National University of Economics

OcBiTHA Nporpama
Educational program

Onuc kKypcy: Kypc po3pobneHo 044 GOpMyB8aHHA ma pPO3BUMKY K/AHOYOBUX YMiHb, HABUYOK mMa
KomnemeHmHocmeli, OpiEHMOBAHUX HA CMBOPEHHA | 30CMOCy8aHHA cucmem i 3acobis Helipomepexrcesoi
06pobKU iHhopMauii 08 ONPAUOBAHHA peanbHUX 0aHux y cgepi bizHecy, mynbmumedia, mexHos0e2il
HayKosux 00cridxeHb, couianbHoi aHanimuku. Helipomepexesi memodu € CKAAO00B0I0 YACMUHOK HOB020
HanpAmMKy — 064YUCA08ANbHO20 iHMenekmy, Akuli A6AAE€ COBOK HOBIMHIO MEXHOs02ik0 PO3PObKU Ma aHAsIZY
CyYacHux iHgopmauiliHux cucmem ma Habyeae 8 ocmaHHIli Yac ece binbuie Po3N0BCHOOHEHHA. B Kypci
p0327190a0MbCA Pi3HI CMPYKMYPU WMYyYHUX HEUPOHHUX Mepex;, Memoou ix HABYAHHA Ma ceepu ix Halibinbw
ehekmusHo20 3aCMOCYB8AHHA.

Course description: The course is designed to form and develop students’ key skills and competences focused
on the creation and application of systems and means of neural network processing for the processing of real
data in the field of business, multimedia, technology research, social analysis. Neural network methods are an
integral part of the new direction - computing intelligence, which is the latest technology in the development
and analysis of modern information systems and has become more and more widespread recently. The course
deals with different structures of artificial neural networks, methods of their training and the areas of their most
effective use.

MeTa Kypcy: 3abezneqyumu cmydeHmam OMPUMGHHA No2aubsaeHux meopemuvHUX 3HaGHb Ma NPAKMUYHUX
HOBUKIB 8 2any3i 064YUC/08AIBHO20 iIHMeEnekmy, 30Kkpema memodis Helipomepexcesoi 06pobKu iHpopmayi,
OPIEHMOBAHUX HO (DYHKUIOHYBAHHA 8 YMOBAX PeasibHO20 Yacy ma npu HAs8HOCMI anpiopHOi Hegu3Ha4yeHocmi
0718 3aCMOCYB8AHHSA NPU Po3pobui ma aHanizi cy4acHuUx iHghopmauiliHux cucmem

Course purpose: Provide students with in-depth theoretical knowledge and practical skills in the field of
computing intelligence, in particular methods of neural network processing of information oriented to the
operation in real-time and in the presence of a priori uncertainty for use in the development and analysis of
modern information systems.

3aBOaHHA Kypcy
=  3aCBOITU CYTHiCTb, BMAW Ta MoJeni Helipomepeskeoi 06pobku iHpopmauii ana aHaniszy Ta
PO3pPO6AEHHA CKNAAHUX CUCTEM;



OBOJIOAITM TEXHO/OME MPOBEAEHHA CUCTEMHOro aHanisy, BMOOpPY KOHUENTyasAbHOI mogeni
cepepoBuwa iHGopmauiiHOI cMcTEMM Ha oOcHOBi iHbOpmauiMHUMX Mogene i  meTomis
HelpomepekeBoi 06pobKM iHpopmaLii;

3aCTOCOBYBATM METOAO/IONI0 Ta IHCTPYMEHTApiA HAYKOBOro AOCANIAMKEHHA MNpPU  34iNCHEHHI
TEOPETUYHUX 1 eMMIPUYHUX AOCAiaKeHb Yy cdepi Komn'toTepPHUX HayK Ta iIHPOPMaLLIAHUX TEXHONOTIN;
BMKOPMCTOBYBATM Cy4acHi MeToAM NpoBeAeHHA AOoChiaXKeHb B 061acTi KOMM'OTEPHMX HAyK Ta
iHpopMaLiMtHMX TEXHONOTIN.

Course objectives

to learn the essence, types and models of neural network processing of information for the analysis
and development of complex systems;

to master the technology of system analysis, the choice of the conceptual model of the information
system environment on the basis of information models and methods of neural network processing
of information;

to apply the methodology and tools of scientific research in the implementation of theoretical and
empirical research in the field of computer science and information technologies;

to use modern methods of conducting research in the field of computer science and information
technologies.

3micT Kypcy (nepenik OCHOBHUX Tem)

1

w

OCHOBHI noHAMMSA WMYYHUX HelpoHHUXx mepexc. LLmyyHul HelipoH. Has4yaHHA. Cmpykmypu (0,5
EKTC)

LLImyyHi HelpoHHI Mepexti NpAMO20 po3noB8ctooxceHHA. Tononoeii. Aneopummu HasyaHHSA (1 EKTC)
JluHamiyHi pekypcusHi mepexi. Tononoaii. HasyaHHa (1 EKTC)

MpoepamHi ma mexHiyHi 3acobu peanizauii LLIHM. BuxkopucmaHHs Helipomepex: 078 BUPIUIEHHS
npakmuyHux 3a0ay (0,5 EKTC)

Course content

1.

2.
3.
4.

Basic concepts of artificial neural networks (ANN ). Artificial neuron. Types of training. Structures (0,5
ECTS)

Feedforward artificial neural networks. Topology. Learning algorithms (1 ECTS)

Dynamic recursive networks. Topology. Training (1 ECTS)

Software and technical means of realization of ANN. Use of ANN to solve practical problems (0.5 ECTS)

Pe3ynbTaT HaB4aHHA Ta iX OLiHIOBAHHA:

Pe3y/ibTaT HaBYaHHA OUuiHIOETLCA Yepes
O6rpyHTOBYBATM POJIb Ta HEODOXiAHICTb YyacTb Yy AMCKYCIAX Ha
BMKOPWUCTAHHA MeToAiB 3aHATTAX
HerpomepexeBoi 06pobKKM iHGopmaLlii

BpaxoByBaTn 0COBAMBOCTI AOCAIAKYBAHMX [Mpe3eHTauiA

06’EKTIB NPN BUKOPUCTAHHI HEMPOMEPEKEBUX
TexHOoNOorin

3aCTOCOBYBATM IHCTPYMEHTU HEMPOMEPEKEBMX [Mpe3eHTaLiA
CUHTEe3y moaenen, ynpasBaiHHA Ta
NPOTrHO3yBaHHA PI3HUX NPOLECIB




34iMCHIOBATM CUCTEMHMI aHani3, BUOIp [Mpe3eHTau,is
KOHUENTYya/IbHOT MoAeni cepegoBuLLLa
iIHPOPMaALiMHOI CMCTEMW HA OCHOBI
iHQOPMaLIMHMX Mogenen i metToais
HenpomepexeBoi 06pobKKM iIHGopMaLi
BrkopucToByBaTM HEObOXiaHe nNporpamHe Y4yacTb Yy AMCKyCiAX Ha
3abe3neyeHHs 418 MOAENOBAHHA Ta 3aHATTAX
3acTocyBaHHA LLHIHM
OuiHBaTU ePEKTUBHICTb OTPUMAHOrO pilleHHAa | Ece

Learning outcomes and methods of their evaluation:

Learning outcomes Valued through
Substantiate the role and necessity of using Participation in class
methods neural network processing of discussions
information

Take into account the features of the objects Presentation

under investigation when using neural network
technologies

Apply tools for neural network synthesis of Presentation
models, management and forecasting of various
processes

Carry out systematic analysis, the choice of the Presentation
conceptual model of the information system
environment on the basis of information models
and methods of neural network processing of

information

Use the necessary software for simulation and Participation in class
application of ANN discussions

Evaluate the effectiveness of the solution Essay

Onwc BuAjiB AiANbHOCTI

OYHi 3aHAMMA

1 3aHAMMA Ha muxcdeHs. KoxcHe 3aHAmMma 6yode 8Kkao4Yamu enemeHmu Aekyiti ma Ouckycid.

CmydeHmu noBUHHI BUKOHaMU 3080AHHSA HO OCHOBI 03HAUIOMIEHHA 3 OXcepenamu ma 8ionosioHi 3a80aHHA 017
0OMAWHbO20 BUKOHAHHA 00 KOXHO20 3aHAMMA.



Class meetings
1 lesson per week. Each lesson will include elements of lectures and discussions.
Students must complete their assignments based on literacy revue and homework assignments for each class

banu

OcmamoyHutli 6asn cknadaemeocs 3 basie 30 memamu oucyunsiHu (60%) ma basie 3a ece 3 3a0aHoi memu (40%).
Grades

Final mark consists of sections points (60%) and credit points (40%,).

[xepena ansa 03HaMOMNEHHA:

Tema OCHOBHI NOHAMMA WMyYHUX HelipoHHUX mepexc. LLmy4yHul HelipoH. Has4yaHHA. CmpyKkmypu
[xepena ona 03HaMOMNEHHSA:

1. Haykin S. Neural Networks: A Comprehensive Foundation (2nd Edition).-Prentice Hall,1999.- 1104 p.
2. Fausett L.V. Fundamentals of Neural Networks/-461 p.[EnekTpoHHUI pecypc]. — Pexum goctyny:
http://www.csbdu.in/csbdu-old/pdf/Fundamentals%200f%20Neural%20Networks.pdf

Tema LUmyvHi HelpoHHi mepexci npamoz2o po3noaciodxeHHA. Tononoeii. An2opummu Ha84aHHA

[xxepena ona 03HaMoOMIEHHA

1. Haykin S. Neural Networks: A Comprehensive Foundation (2nd Edition).-Prentice Hall, 1999.- 1104 p.

2. bogsaHckmin E.B., PyaeHko O.I. VICKyCCTBEHHblE HEMPOHHbIE CETU: AaPXMUTEKTYPbI, 0ByYeHWe, NPUMEHEHWA. -
XapbKOB: TeneTex, 2004. - 369 C. [EneKkTpoHHMIA pecypc]. - Pexxum  goctyny:
http://www.twirpx.com/file/162861/

Tema JuHamivHi peKypcusHi mepexi. Tononoaii. Hae4aHHA

[xkepena ona 03HaMoMAEHHA

1. Hagan M.T., Demuth H.B. Neural Network Design (2nd Edition) [EneKTpoHHUI pecypc]. — Pexxum aocTyny:
http: // www.amazon.com/Neural-Network-Design-Martin-Hagan/dp/0971732116

2. Haykin S. Neural Networks: A Comprehensive Foundation (2nd Edition).-Prentice Hall, 1999.- 1104 p.

Tema [lpoepamHi ma mexHiyHi 3acobu peanisayii LWHM. BukopucmaHHa Helipomepex< 015 8upilleHHA
npakmuyHux 3a0a4

[xepena Ana 03HaMOMNEHHA

1. Da Silva, I.N., Hernane Spatti, D., Andrade Flauzino, R., Liboni, L.H.B., dos Reis Alves, S.F. Artificial Neural
Networks A Practical Course: - Springer, 2017.-277

2. Bassis S., Esposito A., Morabito F.C., Pasero E. Advances in Neural Networks. - Springer International
Publishing, 2016.- 539 p.

3. NeuroSolutions for MATLAB Peskmum goctyny: http: // www. cnet.com/NeuroSolutions-for-MATLAB/3001-
2383 4-195590.html

4. Demuth H. Neural Network Toolbox for use with MATLAB: user's guide / H. Demuth, M. Beale.— Natick:
Mathworks Inc, 1997. — 700 p.
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