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1. AHoTanus

KypcbT € npegHasHaueH a HaArpaxaa MOJIYyYEeHUTE YHUBEPCUTETCKM 3HAHUS, KaTO BBBEJICHHUE B
obiactra Ha WHPOPMATUYHOTO MOJACIUpPaHE. 3acerHATH ca CcaMO HSIKOM OT (yHIaMEHTAITHHUTE
BBIPOCH HA WHPOPMATUIHOTO MOJIEIIUPAHE, TOPAJAH HETOCTAThUHATA MIPOABIDKUTEITHOCT Ha Kypca.

2. HeoOxoaumu npeaBapuTeTHU 3HAHUS

YHUBEPCUTETCKH KypcoBe MO HHPOpMaTHKa, MPOrpaMUpaHe M TEOpHs Ha BEPOATHOCTUTE H

CTaTUCTHKA.




3. KoMIeTeHTHOCTH, IPUAOOUTH B Pe3yJITAT HA 00yUeHHeTO

3ano3HaBaHe C Q)yHHaMeHTaJ'IHI/I obnacT u MCTOAHW Ha I/IH(l)OpMaTI/I‘-IHOTO MOZCIIMPAHE, KOCTO Ha
YJICCHU MOJ3BAHCTO HaA CIICIUAIM3WPaHa JOKYMCHTALIUA U HAYYHA JIUTCpaTypa.

4. TeMaTH4HO CHABPKAHME

Opoit
TemMa JacoBe
JEKIAN
WNndopmanusa. MaGpopMamoHHU POLIECH U ACHHOCTH. 1

ConmanHO-UKOHOMHUYECKH acleKTH Ha MH(opManmonHuTe npouecu. MHpopmanmonHo
o0IIecCTBO —  HMKOHOMHMYECKO  ompexaeneHue.  FOpuauuecku — acrekTd  Ha 2
MH(OPMALIMOHHUTE MPOLIECH.

[Mapagurma Ha YepHHTE KyTHH. AcOIMANWs, aHAJIOTUs, (YHKIHS, 3aBUCHMOCT.
Kommonentn wa wmonen. WM3omopduszsm u  xomomopduszbsm. Bupoe moaenw. 2
Nudopmatnynn 1 MaTeMaTHUECKH MOJIEIIH.

3HakK, aHajaor, CHMBOJ. BuioBe cho0IIEHHS. 1
[IpeoOpazyBanust MexIy 3HaNU U aHano3u. Teopema Ha Haiikyuct-Illenon (Nyquist— 1
Shannon sampling theorem).

Mamvau Ha TropuHT. 1
AHaNOroBU MaIlvuHU. 1

Wndopmatnyan mMoaenu Ha peanHuTe uncia. OCHOBHHU PA3/IMKUA MEXKIy OpHTHHala U

2
MOJena.
BunoBe rpemkyu npu KOMIIOTBPHU MPECMATAHUS U METOAM 3a TAXHOTO OLIEHSABAHE U 1
n30srBaHe.
OCHOBHU MOHATHSA B TEOpUATA HA 00CITy)XBalLUTe cCUcTeMH. Teopema Ha JIUThI. 2
E3unm 3a auckpetHo moaenupane. OCHOBHH CTPYKTYPU U ONIEPALUH. 3
Bunose rpemku mpu onpenensHe Ha BXOJHUTE JaHHU. ['pemiku mpu U3MEpBaHE. )
Pasnpenenenue Ha I'ayc.
Kputepuu 3a cTainoHapHOCT Ha MOJICJIMPAHUTE MPOLIECH. 3
Kputepuu 3a TOUHOCT Ha OJTyYEHUTE PE3YJITATH. 3
Metoau 3a BepuduKanus ¥ BaJuIALMs HA MOJCITUTE 1
E3unm 3a HempekbcHAaTO Mojaenupane (Hampumep Mogenuka). OCHOBHU CTPYKTYpPH U )
olepanuu.
HepasenctBo Ha ben. UndpopmaTnynm onepannn Ha KBAHTOBO HUBO 2
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6.

Koncnekr

Nudopmanusa. MadopManimonHu mpouecu 1 1eHHOCTH.

ConnanHO-UKOHOMHUYECKH acleKTH Ha HH(popManuoHHuTe mnpouecu. HWHpopMmannoHHO
O0IIECTBO — HMKOHOMHYECKO ompezaencHue. FOpumudeckn acnekTH Ha WHPOPMAIMOHHUTE
IIPOLIECH.

[Tapagurma Ha yepHUTE KyTHH. Acoluanus, aHajnorus, pyHkus, 3aBucumoct. KoMInoHeHTH Ha
mozen. Mzomopduszbem u xomomophuszsM. Bumose monenu. MHpopmMaTuuHu 1 MaTreMaTU4eCKu
MOJEIIH.

3Hak, aHajor, CHMBOJI. BuioBe cpo01eHus.

[IpeoOpa3yBanus Mexay 3HaUM U aHano3u. Teopema Ha Haiikyuct-Illenon (Nyquist—Shannon
sampling theorem).

Mammvnau Ha TropuHT.

AHaNnoroBu MalivHH.

WNudopmatnyau Mojenu Ha peaaHute yncia. OCHOBHM pa3IMKU MEXy OpUTHHANIA K MOJIENA.
Bunose rpemku Npu KOMIIOTBPHH IPECMATAHUS W METOAM 3a TAXHOTO OLEHABaHE U
n30srBaHe.

. OcHOBHU TIOHATHS B TeOpHsATa Ha oOCTyKBamuTe cuctemu. Teopema Ha JIutwn (Little).
. E3umm 3a nuckperHo moaenupane. OCHOBHH CTPYKTYPH U OTIEpAIUH.
. Bunose rpemku npu omnpenensHe Ha BXOJHUTE JaHHU. ['pellku 1mpu H3MEpBaHe.

Pasnpenenenne Ha ["ayc.

Kpurepuu 3a cTallmOHapHOCT HAa MOJIEITUPAHUTE MTPOLIECH.

Kpurepun 3a TOUHOCT Ha MOTY4YEHUTE PE3YITATH.

Metoau 3a BepuuKanus 1 BaJUIAMs HA MOJICITUTE

E3unm 3a HempexkbcHaTO MonenupaHe (Hampumep Mogenuka). OCHOBHM CTPYKTypU U
oIepaLuu.

HepagenctBo Ha ben. UnpopmaTuuHu onepanyy Ha KBAHTOBO HUBO

IIpenopnyana guTeparypa:
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Robert E. Shannon. Systems Simulation, the art and science. Prentice-Hall, Inc., 1975.
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Nyquist, H. (1928). "Certain Topics in Telegraph Transmission Theory". Transactions of the
American Institute of Electrical Engineers. Institute of Electrical and Electronics Engineers



(IEEE). 47 (2): 617-644. Bibcode:1928 TAIEE..47..617N. doi:10.1109/t-aiee.1928.5055024.
ISSN 0096-3860. Reprint as classic paper in: Proc. IEEE, Vol. 90, No. 2, Feb 2002.

8. Modelica Overview (https://modelica.org/documents/ModelicaOverview14.pdf)

9. Jean-Louis Basdevant. Lectures on Quantum Mechanics With Problems, Exercises and
Solutions, Third Edition. Springer Nature, Switzerland AG, 2023. https://doi.org/10.1007/978-
3-031-17635-7

7. PecypcHO ocurypsiBaHe Ha 00y4eHHETO:

He ca HeoOXxoauMu crienualiu3upanu xapayep, copryep v JaHHH.

8. Kpurepumu 3a onenka

MsnouteT € ¢ MMPpOABILKUTCITHOCT 4 HJaca 1 €€ CbCTOM OT ABC YaCTU — IMUCMECH U YCTCH. Ha nucmenus
M3IHT JTOKTOPAHTHT pa3BHBa CBOWTE HMJICH W KOHIICIIUH T10 JIBA BBIIPOCA OT KOHcIekTa. Ha ycTHus
M3IUT TOKTOPAHTHT OTrOBapsi Ha 3a/IaJICHH OT )KYPHUTO BBIIPOCH, CBBP3aHU C TeMaTa Ha Kypca.
Kpaiinara onenka e ot 2 10 6 (¢ Tounoct 110 0.5).

Ts ce popmupa Ha 6azara Ha CIEAHOTO CHOTBETCTBHE:

Otnuuen OT1nuuHO Brajiee Matepuaia. M3noxKeHneTo € H3uepaTeito, MocaeJ0BaTeIHO, KOMIETEHTHO,

(6 mm 5.50) | mormuHO M XapMoHHYHO. [IpaBMITHO 000CHOBABA MIpeIaraHUTe PEIIeHHs, 3Hae Kak 1a 0000masa u
u3jara Marepuana 6e3 Ja npapu rpemku. [IputeskaBa HEOOXOAMMHUTE YMECHHUS 32 U3IBIHCHUE Ha
MPAKTUICCKH 3aa4qu.

MH. 1o65sp [To3naBa maTepuana. Mznmara ro mpaBuiaHo 0e3 a JOIMycKa ChIIECTBEHN HETOYHOCTH. Moxke
(5 mmn 4.50) | mpaBWIHO A MpHJIara TEOPETUYHHU MPUHINIHN U IPUTEKaBa HEOOXOAMMHUTE YMEHHUS 32 U3ITBIHEHUE
Ha MPaKTHYECKH 3a/1a4H.

Ho6bp Brnanee ronsima uact maTepuana, HO JOIYCKa HETOUHOCTH MPH U3JI0KEHUETO U OTTOBOPUTE HA
(4 mmu 3.50) | BeOpocute. iMa M3BECTHU HESCHOTH MPH OIIUTUTE 3a MIPIJIaraHe Ha MaTepralla B IPAKTHIECKI
CUTYyalluu.

Cpenen (3) Bnagee camo vact ot MaTepuana, HO ce 3aTpyAHsABa B OTAEITHUTE JeTailiu. Jlomycka HETOYHOCTH BB
(GOpMYyITUPOBKATE W HapyllaBa [OCICJOBATEIHOCTTa TPH INPEACTaBIHETO Ha Marepuan. KMma
3aTpyIHEHUs [PU U3ITbJIHEHUE HA MTPAKTHYECKH 3a/1a4H.

Cnab (2) He mo3HaBa 3HauMTENHA 4acT OT MaTepuala, JOMyCKa CHIIECTBEHU IPEUIKH U C FOJIEMH TPYIHOCTH

H3IIBbJIHABA IPAKTUYCCKU 3a1a4u.

VYuyebHata mnporpama € obOchieHa M ojoOpeHa Ha 3aceganue Ha BH3 ,,MHdopmanmonHO
Mozenupane®, Ha 17.10.2023 r.

PrvroBomuten na BH3:

(mpo¢. 3narnnka KoBauena)

Pasrnenana ot upexropckus cpBer Ha UMU-BAH na 19.10.2023 (mpoTtokoun Ne 42).

[Tpuera or Hayunus csBer Ha UMU-BAH na 20.10.2023 (mpoTtoxoi Ne 10).
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1. Annotation

The course is designed to build on the acquired university knowledge, as an introduction to the field
of computer modeling. Only some of the fundamental issues of computer modeling are covered, due
to the insufficient length of the course.

2. Prerequisites

University courses in computer science, programming and probability theory and statistics.




3. Expected Learning Qutcomes

Familiarity with fundamental areas and methods of computer modeling, which will facilitate the use
of specialized documentation and scientific literature.

4. Topical Outline of Content

Tobic Hours
P Lectures
Information. Informatical processes and activities. 1
Socio-economic aspects of information processes. Information society - economic )
definition. Legal aspects of information processes.
Black box paradigm. Association, analogy, function, dependence. Model components.
Isomorphism and homomorphism. Types of models. Information and mathematical 2
models.
Sign, analogue, symbol. Types of messages. 2
Conversions between characters and analogs. Nyquist—Shannon sampling theorem. 1
Turing machines. 1
Analog machines. 1
Informatical models of real numbers. Main differences between the original and the )
model.
Types of errors in computer calculations and methods for their assessment and |
avoidance.
Basic concepts in the theory of service systems. Little's theorem. 2
Discrete Modeling Languages. Basic structures and operations. 3
Types of errors in determining the input data. Measurement errors. Gaussian )
distribution.
Criteria for stationarity of modeled processes. 3
Criteria for accuracy of the obtained results. 3
Methods for verification and validation of models 1
Continuous modeling languages (e.g. Modelica). Basic structures and operations. 2
Bell's inequality. Computing operations at the quantum level 2




7.

. Questionnaire (list of selected questions)

Information. Informatical processes and activities.

Socio-economic aspects of information processes. Information society - economic definition.
Legal aspects of information processes.

Black box paradigm. Association, analogy, function, dependence. Model components.
Isomorphism and homomorphism. Types of models. Information and mathematical models.
Sign, analogue, symbol. Types of messages.

Conversions between characters and analogs. Nyquist—-Shannon sampling theorem.

Turing machines.

Analog machines.

Informatical models of real numbers. Main differences between the original and the model.
Types of errors in computer calculations and methods for their assessment and avoidance.

. Basic concepts in the theory of service systems. Little's theorem.

. Discrete Modeling Languages. Basic structures and operations.

. Types of errors in determining the input data. Measurement errors. Gaussian distribution.
. Criteria for stationarity of modeled processes.

. Criteria for accuracy of the obtained results.

. Methods for verification and validation of models

. Continuous modeling languages (e.g. Modelica). Basic structures and operations.

. Bell's inequality. Computing operations at the quantum level
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3-031-17635-7

Resource provision of training

No specialized hardware, software or data required.
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8. Evaluation criteria

The exam shall continue 4 hours and shall consists of two parts — written and oral.

At the written exam the PhD student presents his/her ideas and concepts on two given questions
from the questionnaire.

At the oral exam, the PhD student answers questions asked by the jury related to the topic of the
course.

The final grade is from 2 to 6 (to the nearest 0.5).
It is formed on the basis of the following correspondence:

Excellent Excellent command of the material. Comprehensive, consistent, competent, logical and harmonious

(6 or 5.50) presentation. Proper justification of the proposed solutions, good summary and presentation of the
material without making mistakes. Good necessary skills to perform practical tasks.

Very good Satisfactory command of the material. Correct explanation without significant inaccuracies. Proper

(5 or 4.50) application of the theoretical principles and appropriate performance of practical tasks.

Good Good command of the material, but with inaccuracies in the presentation and in the answers to

(4 or 3.50) questions. There are some ambiguities in attempts to apply the material in practical situations.

Average Limited command of the material, difficulties in the individual details. Inaccuracies in the wording and

3) inconsistency in the presentation of the material. Difficulties in the performing of practical tasks.

Weak A significant part of the material is not known, serious mistakes are made and the practical tasks are

(Failing performed with great difficulty.

grade)

2
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