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1. AHHOTALIUA JUCHUTITJIUHBI

The discipline "Cybernetics and Systems Theory" equips students with fundamental systems
thinking as a basis for analyzing and solving complex professional problems. The course integrates
the key principles of cybernetics — the science of control, communication, and information
processing — with the methodology of the systems approach. The main focus is on mastering a
universal conceptual framework, methods of modeling, and analysis of systems of any nature,
from technical to socio-economic. Throughout the course, students learn the classification and
properties of systems (wholeness, emergence, hierarchy), the principles of their functioning and
control, and the central role of feedback as a mechanism for adaptation and stabilization. Particular
emphasis is placed on the practical application of knowledge: students learn to identify the
structure of systems, build conceptual models, analyze information flows, and identify systemic
interconnections in real business processes and organizational structures. The discipline lays the
foundation for effective management, strategic planning, and innovative design.

2. MIIIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS JUCHUIIJINHDBI
B ciydae ycrnienmrHoro ocBoeHMs Kypcea CTyA€HThI OyayT:
3HATH
- fundamental concepts, categories, and principles of the systems approach;
- classification criteria for systems and their key properties;
- basic models for representing systems;
- principles of control in systems and the role of information in managerial processes;
- the nature and types of feedback as the foundation of the cybernetic approach;
- main laws and regularities governing the functioning of complex systems.

- apply the systems approach to analyze professional and real-life situations;

- classify systems according to given criteria and justify their choice;

- identify and graphically represent cause-and-effect relationships and feedback loops in
systems;

- build conceptual models of systems (in the form of diagrams, cognitive maps, process
flowcharts);



- analyze organizational and business processes from the perspective of systems theory and
cybernetics.

BJI3IeTh

- application of systems methodology to solve managerial problems;
- conceptual apparatus of cybernetics and systems theory;
- methods of decomposition and analysis of complex problems.

Z[I/ICLII/IHJII/IHEI HalpaBJICHA HAa PAa3BUTHUC CICAYIOIUX KOMHCTGHHI/Iﬁ 1 UX UHOAWKATOPOB!

Kon
KOMIIETEHI[HU

®opmMyIMpOBKa KOMIIETEHIIMH W/WIN €€ WHAUKATOpa (OB)

OIIK-1.

Crnocoben pemath npogeccHoOHANIbHbIE 321a41 HA OCHOBE 3HAHM (HA
NMPOMEKYTOYHOM YPOBHE) IKOHOMHYECKOH, OPraHU3allMOHHOI U
YIIPaBJICHYECKOIl TeOpUH

OIIK-1-1.

3HaeT OCHOBBI MaTeMaTU4ECKON, IKOHOMUYECKON, COLUAIbHON 1
YIIPaBJICHYECKOM TEOPUU U UCIOJIb3YET 3HAHUS I PELICHUS
npogeccUOHANIbHBIX 3a]1a4

OIIK-1-2.

®opmynupyeT npoheccHoHaIbHBIC 33a4H, UCTIOIb3Ys MOHATHIHBIN armapaT
MaTEeMaTHYECKON, SJKOHOMUUECKOHM, COLMAJIBHON U YIIPABJIECHYECKONH HAYK

OIIK-1-3.

[IpuMeHseT HHCTpyMEHTApHUI SKOHOMHUKO-MATEMAaTUYECKOT0 MOIETIUPOBAHUS
U1 IOCTAHOBKHU U pellieHus Mpo(eCcCHOHANIBHBIX 3a/1a4 BbISBICHUS
IIPUYMHHO-CJIEICTBEHHBIX CBA3EH U ONTUMM3ALMU JEATEIbHOCTH 00bEKTa
yIpaBICHUS

OIIK-S.

CnocodeH HCNOJIb30BATH NPH pelieHnH NPoecCHOHAIBLHBIX 3a/1a4
coBpeMeHHbIe HH(POPMAIHOHHBbIE TEXHOJOTUH M TPOrpaMMHbI€
cpelcTBa, BKJIIOYasl yNpaBJjieHHe KPYNHbIMH MAaCCHUBAMH JIAHHBIX H HX
HHTEeVIEKTYAJbHbIN aHAJIU3

OIIK-5-1.

Hcnons3yeT mudpoBbie TEXHOJIOTHH, BKITIOUast HHPOPMAIMOHHBIE CUCTEMBI U
0a3bl JTaHHBIX, CUCTEMBI HCKYCCTBEHHOI'O MHTEIJIEKTa U CUCTEMBI
MHTEJJIEKTYyaJIbHOTO aHaJIu3a U 00paOOTKH aHHBIX JJISl PEIICHUS
npogecCHOHANIbHBIX 3314

OIIK-5-2.

O1eHrBaeT BO3MOXKHOCTH H 11€7€C000Pa3HOCTh UCITI0JIb30BaHUS LIU(POBBIX
TEXHOJIOTUH B ACATCIIBHOCTHU OpraHru3al, UCIIOJIb3YET COBPCMCHHBIC

UG POBBIE TEXHOJIOIMU U IPOrPAMMHBIE IPOJIYKTHI JUIs PELICHUs
npodeccuoHaNbHBIX 3a1a4

3. COAEP KAHUE N CTPYKTYPA TUCIHHUIIVIMHBI

HazBanwue pa3nena/TeMsr TpyaoeMKoCTh (4ac.) 1o BUIaM YUeOHBIX 3aHITHIA
Bcero KonrtakTHas pabora Camocros
4acoB Bcero Jlexknuu CemuHapbl | TEJIbHAs

paborta

Topic 1. Introduction to

Systems Thinking and 12 4 2 2 8

Cybernetics

Topic 2. Basic Concepts

and Properties of Systems 12 4 2 2 8

Topic 3. Structure, State,

and Behavior of Systems 12 6 2 4 6

Topic 4. Control in

Systems. Feedback 12 6 4 2 6

Topic 5. Information and

Control. Systems 12 6 2 4 6

Modeling




Topic 6. Complex,

Adaptive, and Socio- 12 4 2 2 8
Economic Systems

Hroro 72 30 14 16 42

Topic 1. Introduction to Systems Thinking and Cybernetics

History of the emergence and development of cybernetics and general systems theory. Subject and
objectives of the discipline. The systems approach as a methodology of cognition and control.
Examples of systems in engineering, nature, society, and economics.

Topic 2. Basic Concepts and Properties of Systems

Concept of a system. Element, relationship, structure, environment, boundary. Classification of
systems: simple and complex, open and closed, deterministic and stochastic, static and dynamic.
Properties of systems: wholeness, emergence, hierarchy, communicativeness, adaptability.

Topic 3. Structure, State, and Behavior of Systems

Inputs and outputs of a system. Concepts of system state and process. The "black box" model. The
"composition-structure" model. System behavior, equilibrium, stability. The process of system
functioning.

Topic 4. Control in Systems. Feedback

Concept of control and the control system (regulator). Purpose of control. The principle of
feedback as the foundation of cybernetics. Types of feedback: negative (stabilizing) and positive
(amplifying). Examples of feedback loops in engineering, biology, economics, and management.
A simple cybernetic model of control.

Topic 5. Information and Control. Systems Modeling

Information as an object of study in cybernetics. Quantitative and qualitative aspects of
information. The role of information in control processes. Concept of a model. Goals of modeling.
Types of models: material and ideal, static and dynamic, simulation. Principles of constructing
simple cognitive maps and process flowcharts.

Topic 6. Complex, Adaptive, and Socio-Economic Systems

Characteristics of complex systems. Self-organization and the emergence of order. Concept of an
adaptive system. Examples of socio-economic systems: organization, market, city. Systemic traps
and archetypes of systems thinking. Application of the systems approach to the analysis of business
processes and organizational structures.

4. OLEHOYHBLIE CPEJICTBA W MPUMEPHI 3AJAHMHA JJisd OIEHKH
PE3YJIBTATOB OCBOEHUA IUCHUIIJIMHBI

4.1 Texymmii KOHTPOJIb

OreHka 3a Kypc CKJIaJbIBAETCS U3 CIEIYIOIMIMX BUAOB 3a/laHUM TEKYIEro KOHTPOJIS, KaXKIAbIH U3
KOTOPBIX 00J1aJJaeT CBOUM BECOM B OOIIEH cucteme:

KoMnoneHT IIpoueHT B MTOrOBOI OLICHKE
Practical assignments 40%
Group project 40%
In-class participation 20%

Ha xypce ucnonp3yercss 10 OambHas cucTeMa OICHMBAHHUA. 3a KaXJ0€ 3aJaHUE CTYICHT
noiy4aeT oT 1 no 10 G6amnoB. MToroBelii Oamn 3a Kaablii BUJ 3aJaHUN PaCCUMTHIBACTCS Kak
cpenHee apuMeTHYECKOe BCeX MOIyUeHHBIX 0allJIOB 3a BCe 3aJjaHus B paMKax ogHoro Buja (O1,
02, O3). HeBblnonnHEHHOE B CPOK 3a7aHKe olieHuBaeTcs B () 6asios.
O6mas orenka 3a kypc (O) paccuyuThIBaeTCs Kak:

0=01x0,4 + 02x0,4 + O3x0,2.

Ecnu 1o pe3ynbraTtaM TEKYLIETO KOHTPOJIS CTYIEHT MOIYYHII ITOJIOKUTEIBHYIO OLIEHKY (HE HMXKE



((y,I[OBJ'IeTBOpI/ITeJ'IBHO»), OIICHKA 3a MPOMEKYTOUHYIO aTTECCTALIUIO BBICTABIISICTCSA aBTOMATUYCCKU.

Practical Assignments
Students complete practical assignment tasks. The result of each completed assignment is a report.
The report is prepared in accordance with the requirements of National standard 7.32-2017 and
must contain the following structural elements: title page, statement of the task, obtained results,
conclusions. The report is submitted electronically as a PDF or Word file. Sample practical
assignment tasks are provided in section 4.3.
Group Project
Assignment on the topic "Systems Modeling". In groups of 3—4 people, students develop a
conceptual model of a given complex system. Systems to choose from: "Car Sharing Service in a
Megacity," "Digital Educational Platform," "Logistics Chain of an Online Store," "Process of
Organizing a Student Festival"; students may also propose their own system. The output consists
of a presentation and an explanatory note containing the following key elements:
- analysis: clear definition of boundaries, goals, and main functions of the system;
- composition-structure model: identification of key subsystems and elements, description
of relationships between them in the form of a diagram;
- process model: description of 1-2 key processes in the system using a flowchart;
- cybernetic analysis: identification and graphical representation (as a loop) of at least one
significant feedback loop affecting the stability or development of the system;
- properties analysis: identification of specific system properties, e.g., adaptability and
stability in the context of possible external changes.
In-Class Participation
Student engagement during classes is assessed. Criteria include the completeness of well-argued
answers, active participation in discussions, clearly formulated questions, and timely and correct
completion of the instructor's tasks.

4.2 IlpoMe:xxyToUYHAasi aTTeCTAUSA

CrynentaM, HaOpaBIIMM JOCTATOYHBIC UIS YAOBIETBOPUTEIHLHON OIEHKH Oalibl 3a TEKYIUi
KOHTPOJIb, OLICHKA 3a TUCIUILINHY BBICTABJISIETCS PaBHOM OIIEHKE 3a TEKYIIHUH KOHTpoJb (CMm.
m. 4.1).

CrynenTaM, TMOJYYUBIIMM HEYJIOBJICTBOPUTEIBHYIO OIICHKY TI0 pe3yjibTaTaM TEeKYIIEro
KOHTpOJIsS, HEOOXOJAMMO IO COTJIACOBAaHUIO C TperojaBareleM CAaTh OJUH WM HECKOJIBKO
KOMITOHEHTOB TeKyIero Koutposts. [IpernogaBaress BripaBe MpeAJIORKUTh CTYI€HTaM BBIMIOJTHUTH
3a/1aHMe, HE MOBTOPSIOLIEE 3aJaHUE TEKYLIEro KOHTPOJIs, HO MPOBEPSIOLIEE aHAIOTHYHbIC
3HAHUS, YMEHHS U HABBIKU.

4.3 Ilpumepsl 3a1aHui
Sample Practical Assignments
Practical Assignment No. 1: "Properties of Systems"
Task: A description of the system "University Library" is provided (elements: books, readers,
librarians, catalog, premises; processes: lending, receiving, ordering). Students are required to:
- Classify this system according to 3—4 criteria (e.g., open/closed, determinism, type) and
justify their answer.
- Formulate and describe an emergent property for the "Library" system.
Practical Assignment No. 2: "Visualization of a System and Its Elements"

1. Develop a black box model for the object of study.

2. Develop a white box model (functional model).

3. Indicate energy, information, and material flows at the input and output.

4. Identify all subsystems within the system.

5. Create a visualization of the system from multiple perspectives (any tools/services may be



used). Demonstrate new elements in the visualization and explain how they will interact
with other subsystems (elements).

5. YYUEBHO-METOAUYECKOE 1 HWH®OPMAIUWOHHOE OBECIEYEHUE
JUCHHUIIJIMHBI
5.1 JIuteparypa
1. Bonkosa, B. H. Teopus cucrem u cucTeMHBIH aHainu3 : y4eOHHMK s By3oB / B. H.
Bosnkosa, A. A. JlenucoB. — 3-e uza. — Mocksa : MznarensctBo FOpaiit, 2025.
2. T'opoxos, A. B. Cucrtemuslii ananus : yueOHoe ocodue st By30B / A. B. ['opoxoB. —
Mockasa : U3narensctBo FOpaiit, 2025.

5.2 DyieKTpOHHBIE 00pa30BaTebHbIC PeCypChl
Martepuanbl guctuIuInHbl pazMenienbl B LMS: https:/l.skolkovo.ru/login/index.php.

6. IJUHEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSIEMOE INTPOI'PAMMHOE
OBECIIEYEHHUE

Omnepanuonnas cuctema Simple Linux, Opay3ep Yandex Opaysep, antuBupycuHoe I1O
Calmantivirus.

CBoboHO pacnpoctpansemoe [10, B TOM Yuciie 0Te4eCTBEHHOTO IPOU3BOICTBA:

Oducuerii maker Libre Office, Okular PDF Reader, 7-Zip ApxuBarop, GIMP PenaktupoBanus
dotorpaduii, Inkscape Bekropnas rpaduka, Blender 3D rpaduka, Kdenlive Buneopenakrop,
Audacity Aymmopenaktop, VLC Menunamneep, Thunderbird IlouroBsiit kmment, Flameshot
Co31aHne CKPUHIIIOTOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI

VYyeOHass ayauTtopust JUid TPOBEACHMS] 3aHATUH  JIEKIIMOHHOTO TWIA, OCHAIllEHHas
MYJIbTUMEAUHHBIM 000pyI0BaHHEM, YueOHON MeOenblo, TOCKOW MM CO CTEHAMU C MapKepPHBIM
MOKPBITHEM.

YyeOHass aynuTopus MAJs TPOBEACHHUS 3aHATHH CEMHUHApPCKOTO THUMA, OCHAIlleHHAas
MYJIBTUMEAUINHBIM 000pyI0BaHUEM, yUeOHO MeOeNbI0, TOCKON UM CO CTEHAMHU C MapKEPHBIM
MOKPBITHEM.

Aynutopust (KOBOPKMHT) JUIsI CaMOCTOSITEIbHOM paboThl, OCHaIleHHas Y4eOHOHl Mebenblo,
HOYTOyKaMH.

MarepuanbHO-TeXHUYECKOE 00ecIieueHrne ay IMTOPUI TIPEICTaBICHO Ha OPUITHATHLHOM CaiTe
https://bbask.ru/sveden/objects/.
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