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1. AHHOTANIUS JUCHUTTJINHBI

This course offers a comprehensive introduction to the fundamental concepts and analytical
techniques of Game Theory, exploring how rational individuals make strategic decisions in
interactive environments. Students will master core paradigms including Nash equilibrium,
sequential games, mixed strategies, and bargaining theory, while applying these tools to diverse
fields such as economics, political science, biology, and business strategy. By bridging
theoretical models with real-world scenarios like auctions, market competition, and
evolutionary dynamics, the curriculum equips learners with the critical thinking skills to
predict, interpret, and influence outcomes in competitive and cooperative settings.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA JTUCHUIIJIMHBI
B ciydae ycrenHoro ocBoeHus Kypca CTyASHTBI Oy IyT:

3HATH
- core concepts of game theory: players, strategies, payoff matrices, and equilibrium;

- key classifications: cooperative vs. non-cooperative, zero-sum Vs. non-zero-sum,
simultaneous vs. sequential games, complete vs. incomplete information;

- formal definitions of Nash equilibrium (pure and mixed strategies), dominant and dominated
strategies;

- principles of backward induction and subgame perfect equilibrium in sequential games;

- standard models: Prisoner's Dilemma, Chicken, Stag Hunt, Battle of the Sexes, auctions, and
bargaining problems.

yMeThb

- model real-world strategic interactions as formal games (identify players, strategy sets, and
payoff functions);

- analyze simultaneous-move games to find Nash equilibria (including mixed-strategy
equilibria) and eliminate dominated strategies;

- solve sequential games using backward induction and identify subgame perfect equilibria;

- evaluate equilibrium outcomes in terms of pareto efficiency and social welfare;

- apply basic auction theory and bargaining models to predict behavior in competitive bidding
and negotiation settings.

BJIAJIeTh



- the skill of constructing both normal-form (matrix) and extensive-form (game tree)
representations for applied problems in economics, business, and political science;

- analytical and graphical techniques for identifying equilibria in pure and mixed strategies;

- the ability to interpret game-theoretic analysis for strategic decision-making: choosing best
responses, identifying conditions for cooperation, and assessing the value of information;

- critical assessment of model assumptions (rationality, common knowledge) and their
applicability to real-world situations with bounded rationality.

I[I/ICI_[I/IHJII/IHa HalTpaBJICHA HA pa3BUTHUC CIICAYIOIIUX KOMHGTGHL{I/Iﬁ " UX UHAUKATOPOB:

Kon @opmMyIMpOBKa KOMIIETEHIIMH W/WIN €€ HHAUKATOpa (OB)
KOMIIETEHIINH
OIIK-1. Crnocoben pemathb npodgeccuoHaJIbHbIE 321a41 HA OCHOBE 3HAHM (Ha

NPOMEKYTOYHOM YPOBHE) JKOHOMUYECKOH, OPraHN3allHOHHON U
yIpaBJIeHYeCKOH TeOpUuH

OIIK-1-1. 3HaeT OCHOBBI MaTeMaTUYECKOM, SKOHOMHUYECKOM, COLIMAJIbHOMN 1
YIIPaBJICHYECKON TEOPUHU U UCIIOJIb3YET 3HAHUS I PEIICHUS
poeCCHOHABHBIX 3a]1a4

OIIK-1-2. ®opmynupyeT npodeccuoHanbHbIE 3a7]a4d, UCTIOIb3Ys MOHATUHHBIN
arrnapatr MaTeMaTU4YE€CKOM, SKOHOMHUYECKOM, COUUATIBHON U
YIPaBJIEHUYECKOM HAYK

OIIK-1-3. [IpuMeHsieT HHCTpyMEHTapHUl 5KOHOMHKO-MAaTEMaTH4ECKOT O
MOJICIMPOBAHUS JUIsl TIOCTAHOBKH U PeIIeHUs TPOo(eCcCHOHANBHBIX 33134
BBISIBJICHHSI IPUYMHHO-CIIEICTBEHHBIX CBSA3€H M ONITUMU3ALUN
NesTeIbHOCTH 00BEKTA yIpaBICHUS

OIIK-2. Crnoco0eH ocynecTBJISATH COOP, 00padOTKY U AHAJIM3 JaAHHBIX,
HEe0OXOAUMBIX /IJIsl pellieHHs] MOCTABJIEHHBIX YIPaBJIeHYeCKHX 32/1a4, €
HCI0JIb30BAHHEM COBPEMEHHOI0 HHCTPYMEHTAPHS U
HHTE/UIEKTYAJIbHbIX HH()POPMAIIMOHHO-AHAIUTHYECKHX CUCTEM

OIIK-2-1. OmnpenensieT UCTOYHUKU JAHHBIX U BEIOUPAET METO/IbI U MHCTPYMEHTHI
MTOMCKA, KOPPEKTHO OCYIIECTBISET aHAJIU3 JTUTEPATYPhl U JOKYMEHTOB

OIIK-2-2. [Tpumensier MeTobl cOOpa, 06pabOTKHM U aHANTU3a TaHHBIX, HEOOXOIUMBIX
JUIS pellieHus yIpaBIeHUYECKUX 3aja4, C UCIIO0JIb30BAHUEM COBPEMEHHBIX
UG POBBIX TEXHOJIOTUH, BOCTIPUHUMAET, aHAIU3UPYET, 3aIOMUHAET U
nepeaaeT MHGpOPMaIUIO C UCIOIb30BAHNEM LIU(POBBIX CPE/ICTB, a TAKXKE C
MIOMOIIIBIO ATOPUTMOB MPH paboTe C MOITyYEHHBIMHU U3 Pa3IMYHbIX
WCTOYHHUKOB JIAHHBIMHU

OIIK-S. Crnoco0eH ucnoab30BaTh NPH PelIeHUH NPodecCHOHATBHBIX 32/1a4
COBpeMeHHbIe HH(POPMAILMOHHBIE TEXHOJOTHH M IPOrpaMMHbIe
CpeacrTea, BKJIK4Yas ynpaBJd€HUE€ KPYIIHBIMHA MaCCUBAMHU JAHHBIX U UX
HHTE/UICKTYAJIbHbIN aHAJIN3

OIIK-5-1. Hcnons3yeT 1mudpoBbie TEXHOJIOTHH, BKITIOUast HHOOpMAIMOHHBIC
CHUCTEMBI U 68.351 JaHHBIX, CUCTEMbI HCKYCCTBCHHOI'O MHTCJJICKTA U




CHCTEMbI HHTEIUICKTYAIbHOTO aHAJIN3a U 00pabOTKU TAaHHBIX JIIS PEIICHUS
npodecCHOHATBbHBIX 3a/1a4

OIIK-5-2.

OreHnBaeT BO3MOXKHOCTH U L1€1€CO00Pa3HOCTh MCIIOJIb30BaHMS
U(POBBIX TEXHOJIOTUH B IEATETLHOCTH OPTraHU3alluH, UCIOIb3YET
COBpPEMEHHBIE LIU(PPOBBIE TEXHOIOTUU U IPOIPAMMHBIE TPOAYKTHI 115
peteHust mpoheCCHOHATBHBIX 3a/1a4

3. COOEPKAHUE U CTPYKTYPA JTUCIUIIVINHBI

TpymoemkocTs (4ac.) o BUAaM y4eOHBIX 3aHITHI

Ha3Banue Bcero
pasziera/Tembl Hacos KonraktHas pabora Camocrosite
JIbHas

Bcero Jlexnuu CemuHapsbl pabora

Tema 1. Normal-Form

Games and Dominant 24 8 4 4 16

Strategies

Tema 2. Nash

Equilibrium in Pure and | 24 8 4 4 16

Mixed Strategies

Tema 3. Sequential

Games and Subgame 24 8 4 4 16

Perfect Equilibrium

Tema 4. Repeated

Games and Cooperation 24 8 4 4 16

Tema 5. Games with

Incomplete Information | 24 8 4 4 16

and Bayesian Games

Tewma 6. Cooperative

Game Theory and 24 8 4 4 16

Bargaining

Utoro 144 48 24 24 96

Tema 1. Normal-Form Games and Dominant Strategies
This topic introduces the basic building blocks of game theory: players, strategies, and payoffs
represented in a matrix (normal form). Students learn to identify strictly and weakly dominant
strategies, eliminate dominated strategies, and solve simple games using iterated elimination.
Classic examples such as the Prisoner's Dilemma and the Battle of the Sexes illustrate why
rational individual choices may lead to collectively suboptimal outcomes and how strategic
reasoning works under complete information.
Tema 2. Nash Equilibrium in Pure and Mixed Strategies




Focusing on the most fundamental solution concept in game theory, this topic defines Nash
equilibrium as a situation where no player can unilaterally improve their payoff. Students learn
to find pure-strategy Nash equilibria in coordination games, zero-sum games, and competitive
settings. The topic then extends to mixed strategies, where players randomize over actions to
make opponents indifferent, using examples like penalty kicks in soccer and inspection games.
Tema 3. Sequential Games and Subgame Perfect Equilibrium

This topic shifts from simultaneous to sequential moves, where players act in a known order
and later players observe earlier actions. Using extensive-form representations (game trees),
students learn backward induction as a method for solving such games. The concept of
subgame perfect equilibrium (SPE) is introduced to eliminate non-credible threats. Classical
examples include the Entry Deterrence game, the Ultimatum Game, and sequential bargaining,
illustrating how commitment and credibility shape strategic outcomes.

Tema 4. Repeated Games and Cooperation

This topic explores how the shadow of the future affects strategic behavior when the same
game is played multiple times. Students analyze finitely and infinitely repeated games, learning
the logic of trigger strategies, tit-for-tat, and the Folk Theorem, which shows that cooperation
can emerge as an equilibrium under sufficient patience. Applications include cartel stability in
oligopolies, price wars, and the evolution of trust in social and economic interactions.

Tema 5. Games with Incomplete Information and Bayesian Games

This topic introduces Bayesian games, where players have private information and form beliefs
using prior distributions. Students learn to analyze first-price and second-price sealed-bid
auctions, signaling games, and the concept of Bayesian Nash equilibrium. Real-world
applications include job market signaling, political campaigns, and mechanism design in online
advertising auctions.

Tema 6. Cooperative Game Theory and Bargaining

This topic moves beyond non-cooperative models to analyze situations where players can form

binding agreements and coalitions. Students learn core concepts such as the Shapley value (fair
division of payoffs based on marginal contributions), the core of a cooperative game (stable
allocations), and the Nash bargaining solution (axiomatic approach to dividing surplus).
Applications include cost-sharing in joint projects, voting power in parliaments, and fair
division of resources in multi-party negotiations.

4. OLIEHOYHBIE CPEJACTBA M TIPUMEPHI 3AJJAHUN [OJs OILEHKH
PE3YJIBTATOB OCBOEHUA JNCHUIIJINHBI

4.1 Texkymmii KOHTPOJIb
OreHka 3a Kypc CKJIAIbIBACTCS U3 CIEAYIOUINX BUAOB 3aJJaHUN TEKYIIEr0 KOHTPOJIS, KA IbIH
13 KOTOpBIX 00J1a/1aeT CBOMM BECOM B 00IIIEH CUCTEME:

KoMnoneHTsI IIpoueHT B HTOrOBOM
OLIEHKe
JlomariHue paboTbl 60%
KonTponbHble paboThl 40%

Ecau no pe3yJjibTaTaM TCKYUICT'O KOHTPOJIA CTYACHT IMOJYYHII IMOJIOKHUTCIBHYKO OLCHKY (He
HUXKE «y,JIOBJ'IeTBOpI/ITeJ'IBHO»), OIICHKa 3a IMPOMEXKYTOUHYIO AaTTCCTAllMIO BBICTABIACTCA
ABTOMAaTUYCCKU.

Jomamnue padoTsl
CamocTosATenbHOE BBIOJHEHHWE 33JJaHUN JAeT CTYACHTY BO3MOXKHOCTb YINIyOMTb YpOBEHB



YCBOEHHUs MaTepuajia, pa3BUTh HABBIK CAaMOCTOATEIBHOIO pEHICHUS KOMIUICKCHBIX,
MHOTOATAITHBIX 33]1a4, HABBIK Pa0OTHI C TUTEPATypOl U MPOTrPAMMHEIM OOecTieueHUuEM (IIpu
HeoOxoaumocTH). [IpeanonaraeTcs BBITIOJIHEHUE 6 TOMAIIHUX 3agaHuil. [Ipumepsl 3amanuii
IIPUBE/CHHI B I1. 4.3.

KonTposibHbIe padoThl

[IpoBoasitcss B KJlacce, MPOBEPSIOT CHOCOOHOCTH MPUMEHSATH 3HAHUS B  YCIOBHUSX
OTPaHUYCHHOTO BpEMEHHU, 0€3 MCIOJIb30BaHUs BHEITHUX UCTOYHUKOB. B mporecce o0yueHus
MIPOBOJUTCS 2 KOHTPOJIbHBIE PaOOTHI.

[Ipumepsl 3aganunii mpuBEAEHHI B 11. 4.3.

4.2 IlpoMe:xxyTOYHAsI aTTeCTANMS

CryneHnraM, HaOpaBIIMM JTOCTATOYHBIC JIJISl YIOBJIETBOPUTEIHHON OIICHKH OalTbl 32 TEKYIIUH
KOHTPOJIb, OIICHKA 32 AUCLUIIMHY BBICTABIICTCS PABHON OIIEHKE 3a TEKYLIUI KOHTPoIb (CM.
m 4.1)

CryneHTaM, MNOJYyYMBIIMM HEYJOBJIETBOPUTEIBHYIO OLIEHKY IO pe3yjibTaTaM TEKYIEro
KOHTPOJIsl, HEOOXOJUMO IO COIJIACOBAHUIO C IPEINOJABaTeleM CAATh OJWH WM HECKOJBKO
KOMIIOHEHTOB TeKylero KoHTposia. IIpemonmaBarens BIpaBe NPEMIOKUTH CTYJIEHTaM
BBIIIOJIHUTh 33JlaHUE, HE IOBTOPSIOLIEE 3aJaHHME TEKYLIETO KOHTPOJIA, HO IPOBEPSIOLIEE
AHAJIOTUYHbBIEC 3HAHUS, YMEHUS U HABBIKU.

4.3 Ilpumepsbl 3a1aHu i

IIpuMepsI JOMalIHUX 3aJAHUI

Homework 1

Topic: Normal-form games, dominant/dominated strategies, iterated elimination.

Task: Consider the following 2x2 game matrix (Player 1 chooses rows: Top/Bottom; Player 2
chooses columns: Left/Right):

Left Right
Top 3,2 1,1
Bottom 2,3 0,0

1. Does any player have a strictly dominant strategy? Explain.

2. Does any player have a strictly dominated strategy? If yes, eliminate it.

3. Apply iterated elimination of strictly dominated strategies (IESDS). What is the outcome?
4. Now consider the Prisoner's Dilemma with payoffs (5,5) for (Cooperate, Cooperate), (0,10)
for (Cooperate, Defect), (10,0) for (Defect, Cooperate), (2,2) for (Defect, Defect). Find
dominant strategies and the Nash equilibrium. Why is the outcome Pareto-inefficient?
Deliverable: Written answers with step-by-step reasoning.

Homework 2

Topic: Pure-strategy and mixed-strategy Nash equilibrium.

Task: Use the following game matrix (Player 1: U/D; Player 2: L/R):

L R
2,1 0,0
D 0,0 1,2

1. Find all pure-strategy Nash equilibria (if any).
2. Calculate the mixed-strategy Nash equilibrium: find the probability p with which Player 1
plays U, and probability q with which Player 2 plays L.



3. What is the expected payoff for each player at the mixed-strategy equilibrium?

4. Bonus: Modify one payoff cell so that a second pure-strategy Nash equilibrium appears.
Explain your change.

Deliverable: Algebraic derivation of mixed-strategy probabilities plus brief interpretation.
Homework 3

Topic: Extensive-form games, backward induction, subgame perfect equilibrium (SPE).

Task: Consider an entry deterrence game: an incumbent (I) faces a potential entrant (E).

- E first chooses Enter or Stay Out.

- If E stays out, payoffs are (0, 5) for (E, I).

- If E enters, I chooses Fight (price war) or Accommodate.

— Payoffs if Enter + Fight: (-2, 1) for (E, I).

- Payoffs if Enter + Accommodate: (3, 3).

1. Draw the game tree (extensive form) with labels, payoffs, and information sets.

2. Solve the game by backward induction. What is the subgame perfect equilibrium?=

3. Suppose I could commit to fighting before E's decision. Would that change the equilibrium?
Explain using the concept of credible threats.

4. Discussion question: Why does the SPE concept eliminate non-credible threats?
Deliverable: Game tree diagram, SPE strategy profile, and 2—3 sentences of explanation.
Homework 4

Topic: Finitely and infinitely repeated games, trigger strategies, Folk Theorem.

Task: Consider the Prisoner's Dilemma with stage-game payoffs:
C,C=(3,3); C,D=(0,5); D,C=(5,0); D,.D=(1,1).

1. Assume the game is repeated 10 times with no discounting (& = 1). Is cooperation (C,C)
every round possible as a subgame perfect equilibrium? Why or why not?

2. Now assume the game is infinitely repeated with discount factor 6 € (0,1). Find the
condition on & such that the grim trigger strategy (start with C; if anyone defects, play D
forever) sustains cooperation in every period.

3. For 6 = 0.8, does cooperation hold? For 6 = 0.4? Show your inequality.

4. Explain in one sentence what the Folk Theorem implies about possible payoffs in infinitely
repeated games.

Deliverable: Algebraic derivation of the discount factor threshold plus short explanations.
Homework 5

Topic: Bayesian games, private information, Bayesian Nash equilibrium.

Task: Consider a sealed-bid first-price auction with two bidders.

- Each bidder’s value v _i is independently drawn from a uniform distribution on [0,1].

- Each bidder knows their own v_i but not the opponent's.

- Bidders simultaneously submit bids b_i 2 0. Payoff for bidderiis: v_i — b_iifb i>b j,
(v_i—b_i)/2 iftie,and 0ifb i<b j.

1. Assume each bidder uses a linear strategy: b_i(v_i) = a-v_i. Find the symmetric Bayesian
Nash equilibrium (solve for a).

2. What is the expected revenue of the auctioneer in equilibrium?

3. How would the equilibrium change in a second-price sealed-bid auction? (No math required
— state the dominant strategy and explain.)

4. Define the term winner's curse in one sentence.

Deliverable: Derivation of a, final numerical coefficient, and brief written answers.
Homework 6

Topic: Cooperative games, Shapley value, the core, Nash bargaining solution.

Task: Three players (A, B, C) form a coalition to complete a project.

- Any single player earns 0 alone.



- Any pair earns $100 (to be split).

- The grand coalition (all three) earns $150.

1. Compute the Shapley value for each player. Show all marginal contributions.

2. Determine whether the payoff vector (50, 50, 50) is in the core. Explain why or why not.

3. Now consider a bargaining problem between two players splitting $100. Player 1 has
disagreement payoff 20, Player 2 has 10. Using the Nash bargaining solution (symmetric,
maximizing product of gains), find the division of surplus.

4. Compare the Shapley value and the Nash bargaining solution: when would you use each?
Deliverable: Step-by-step Shapley calculation, core check, Nash bargaining result, and a short
comparison paragraph.

IIpumepsl 3a1aHUIl KOHTPOJIBHBIX PadoT

Midterm Exam (Covering Topics 1-3)
Type: In-class closed-book exam

Time: 70 minutes

Total points: 100

Problem 1 — Normal-form games and dominant strategies (25 points)
Consider the following game matrix (Player 1: rows A/B; Player 2: columns X/Y/Z):

X Y Z
A 4,2 1,3 3,1
2,1 2.2 1,4

1. (5 pts) Does Player 1 have a strictly dominant strategy? Explain.

2. (5 pts) Does Player 2 have a strictly dominant strategy? Explain.

3. (10 pts) Apply iterated elimination of strictly dominated strategies (IESDS). Show each step.
What is the final outcome?

4. (5 pts) Is the final outcome a Nash equilibrium? Why or why not?

Problem 2 — Pure and mixed strategy Nash equilibrium (30 points)
Use the following 2x2 game (Player 1: U/D; Player 2: L/R):

L R
3,1 0,2
D 1,2 2,0

1. (10 pts) Find all pure-strategy Nash equilibria (if any).

2. (15 pts) Find the mixed-strategy Nash equilibrium. Let p = probability Player 1 plays U, and
q = probability Player 2 plays L. Compute p and q.

3. (5 pts) Calculate each player’s expected payoff at the mixed-strategy equilibrium.

Problem 3 — Sequential games and subgame perfect equilibrium (25 points)
Consider the following sequential game:

- Player 1 moves first and chooses Left or Right.

- If Player 1 chooses Left, the game ends with payoffs (4, 2) for (P1, P2).

- If Player 1 chooses Right, Player 2 moves and chooses Up or Down.



If Up: payofts (1, 1)

If Down: payoffs (3, 0)

1. (10 pts) Draw the extensive-form (game tree) of this game. Clearly label players, actions,
and payoffs.

2. (10 pts) Solve the game using backward induction. Write the subgame perfect equilibrium
(strategies and path).

3. (5 pts) Explain why the equilibrium path is credible.

Problem 4 — Short conceptual questions (20 points)

Answer any two of the following (10 points each):

1. Explain the difference between a strictly dominant strategy and a weakly dominant strategy.
Give an example of each.

2. Why is the concept of subgame perfect equilibrium stronger than simple Nash equilibrium
in sequential games?

3. In the Prisoner’s Dilemma, both players have a dominant strategy to defect, yet the
cooperative outcome (C,C) would be better for both. What assumption of classical game theory
leads to this paradox?

Final Test (Covering Topics 4-6)
Course: Game Theory

Type: In-class closed-book exam
Time: 75 minutes

Total points: 100

Problem 1 — Repeated games and cooperation (25 points)

Two firms play an infinitely repeated Prisoner’s Dilemma. Stage-game payoffs:
Cooperate Defect
Cooperate 4,4 0,6
Defect 6,0 1,1

Discount factor is 6 € (0,1).

1. (5 pts) What is the one-shot Nash equilibrium of this stage game? Justify.

2. (15 pts) Suppose both firms use the grim trigger strategy: start with Cooperate; if either firm
defects, play Defect forever. Derive the condition on 6 under which cooperation (C,C) in every
period is a subgame perfect equilibrium.

3. (5 pts) For 6 = 0.6, will cooperation be sustained? What about 6 = 0.3? Explain briefly.

Problem 2 — Bayesian games and auctions (25 points)

Consider a first-price sealed-bid auction with two bidders. Each bidder’s private value v_iis
uniformly distributed on [0,1]. Bidders simultaneously submit bids b_i > 0. Payoff for bidder
iis:

v.i—biifbi>b j,

(v_i—b_1)/2 if'tie,

0ifb i<b j.

1. (5 pts) What is the symmetric linear strategy assumption? (Write the form b_i(v_i) =

av i)



2. (15 pts) Find the symmetric Bayesian Nash equilibrium: solve for coefficient a.
3. (5 pts) What is the auctioneer’s expected revenue? (No need to recompute — state the result
from equilibrium.)

Problem 3 — Cooperative game theory and Shapley value (25 points)

Three players (1, 2, 3) can form coalitions. Coalition values:

-v(l)=v(2)=v(3)=0

-v(1,2) = 60, v(1,3) = 50, v(2,3) =40

-v(1,2,3) =90

1. (15 pts) Compute the Shapley value for each player. Show all marginal contributions for
all possible orders of entry.

2. (10 pts) Check whether the payoff vector (30, 30, 30) is in the core. If not, find an
improving coalition.

Problem 4 — Bargaining and Nash bargaining solution (25 points)

Two players must split $200. Their disagreement (fallback) payoffs are:

- Player A: 40

- Player B: 20

Assume the Nash bargaining solution (symmetric, maximizing the product of gains from
disagreement).

1. (10 pts) Write the expression for the Nash product. Let x be Player A’s share. Set up the
maximization problem.

2. (10 pts) Find the bargaining outcome (final division of $200) for both players.

3. (5 pts) How would the solution change if Player A’s disagreement payoff rises to 80? Explain
without recalculating fully.

5. YYEBHO-METOAMYECKOE WU HWH®OPMAIMWOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI

5.1 JIutepartypa

1. UenHokos, A. FO. Teopus urp : yueOHUK U TpakTUKyM ais By30B / A. 10. UenHOKOB. —
Mocksa : U3gatenbctBo IOpaiit, 2026. — 223 ¢. — (Bricimiee oopazoanue). — ISBN 978-5-
534-00233-1. — Texkcr : anexTpoHHbIH // OOpa3oBaTenbHas miatdopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/583218

2. Hlarun, B. JI. Teopust urp asst 5KOHOMHUCTOB : yueOHUK U npaktukym / B. JI. [llarun. — 2-
e u3a., ucnp. u pon. — Mocksa : UzmarensctBo Opaiit, 2026. — 223 ¢. — (Beicmiee
obpazoBanue). — ISBN 978-5-534-15424-5. — Tekcr : anektponHsblit // OOpa3oBarenbHas
mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583244

5.2 DnexkTpoHHBbIE 00pa3oBaTEbHbIC PECYPChI
Matepuansl aucuuminHbl pasmeniensl B LMS: https://l.skolkovo.ru/login/index.php.

6. JUIIEH3UMOHHOE U CBOBOJHO PACITPOCTPAHSAEMOE INTPOI'PAMMHOE
OBECIIEYEHHUE

Omnepannonnas cucrtema Simple Linux, Opay3zep Yandex Opaysep, antuBupycHoe I1O
Calmantivirus.

CBoboaHo pacnipoctpansiemoe [10, B TOM uuciie 0Te4eCTBEHHOTO MPOU3BOACTBA!

Oducwuerii naket Libre Office, Okular PDF Reader, 7-Zip Apxusarop, GIMP PenaktupoBanus
¢dororpaduii, Inkscape Bexkropnas rpaduka, Blender 3D rpaduxa, Kdenlive Buaeopenaxrop,


https://urait.ru/bcode/583218
https://urait.ru/bcode/583244
https://l.skolkovo.ru/login/index.php

Audacity Aymuopenaktop, VLC Meauamneep, Thunderbird ITouroBsiii kimuent, Flameshot
Coznanue CKpUHUIOTOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHbI

VYdeOHass aymuTopusl JUISL TPOBEICHHS 3aHATUH JIGKIMOHHOTO THIA, OCHAICHHAS
MYJIbTUMEIUHHBIM 000pyIOBaHHEM, Yy4eOHOH MeOenblo, JOCKOH WM CO CTCHaMH C
MapKEePHBIM TTOKPBITHEM.

VYuebHas ayauTopusi IS TIPOBEICHHS 3aHATHA CEMHUHAPCKOTO THIA, OCHAILICHHAs
MYJbTUMEIUHHBIM 000py/IOBaHHEM, YYEeOHOH MeOenblo, TOCKOH WM CO CTCHaMH C
MapKEPHBIM TTOKPBITHEM.

AyauTtopus (KOBOPKHHT) JUIsl CAaMOCTOSATENIbHONW pabOThI, OCHAIICHHAs y4eOHOW MeOelbio,
HOYTOyKaMH.

MarepuanbHO-TEXHHUECKOE 00ECIICYCHHUE ayJUTOPUI TPEICTABICHO HA O(QUIIMAIEHOM CaiTe
https://bbask.ru/sveden/objects/.
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