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1. Mera QUCHMILTIHU. OJCp)KaHHS CTyACHTaMH 0a30BUX 3HAHb 3 TEOPETUYHUX IMOJOXKEHb TEOPii
NPUAHATTA pIlIeHb B yMOBaX KOH(IIKTy, BMiHb NpAIfOBaTHU 3 OCHOBHHUMH MOJEISIMH Ta METOJaMH,
HAaBHYOK 3aCTOCYBAaHHsI OTPUMAHHUX 3HaHb JI0 PO3B’sI3aHHS TUIIOBHX 3aJ1a4 Teopii irop./

Discipline aim: students gain basic knowledge of the theoretical provisions of the theory of decision-
making in conflict, skills to work with basic models and methods, skills of applying the acquired
knowledge to solve typical problems of game theory.

2. [lonepeaHi BUMOTH 10 ONIAHYBAHHS 200 BUOOPY HABYAJIBHOI IUCIUILIIHA /
Prerequisites for mastering or choosing a course

3natu: 6a3oBi aucuumuiinu «Po3noaineni cucremu 006poOku iHGoOpmarii» Ta «MaremaTHyHi METOIU

KOMIT FOTEPHOTO 30py», 0a30B1 MOHSTTS Ta TEOPEMHU MAaTEMaTUYHOTO aHaJi3y, adreOpu Ta reoMeTpii,

JIOCIIJKEHHS oTlepaliid, Teopii NpUHHATTA pillicHb.

BwmiTu: po3B’s3yBaTH THMOBI 3a7a4i 3 ITUX KyPCIB.

Bos1oaiTi eJieMeHTapHUMM HABHYKAMU: PO3B’A3yBaTH 3a/1a4i 3 JOCIIKEHHS OTepaLii.

/

Know: basic disciplines "Distributed information processing systems" and "Mathematical methods of
computer vision", the basic concepts and theorems of mathematical analysis, algebra and geometry,
operations research, decision theory.

Be able: to solve typical problems from these courses.

Have basic skills: solve operations research problems.

3. AHoTanis HAaBYAJbHOI IucuuIuTing / Summary of the course

Hapuansna nucrumiiina “Teopist irop” 3a0e3rneuye OCHOBHI IOCTAHOBKH 3ajiad MPUUHATTS DILICHb B
yMOBax KOH(IKTY (HOpManbHy (POpMy XapaKTEPUCTHYHY TPH) Ta MPUHIUMKA ONTHMAIBHOCTI, OCHOBHI
BU3HAYEHHS, (OPMYIIH, MOHATTS Ta MOJOXKEHHS, MiIX0AU A0 NPUHHATTS PIllICHh B YMOBaX KOHQIIKTY i
CIpsSIMOBaHa Ha OTPUMAaHHS BMiHb 3aCTOCOBYBAaTH METOIM 3HAXOJKCHHS PO3B’S3KIB 3a/1a4 MPUHHATTS
pilieHs B yMOBaxX KOH(]IIKTY; BUKOPUCTOBYBATH irpOBi MOJIEIN NMPUHHATTS pillieHb B yMOBaX KOH(MIIKTY
JUTSL PO3B’sI3aHHS MPAKTHYHUX 331a4. /

The discipline "Game Theory" provides basic problem-solving in conflict (normal form of characteristic
game) and the principles of optimality, basic definitions, formulas, concepts and provisions, approaches
to decision-making in conflict and aims to gain skills to apply methods of finding solutions for decision-
making tasks in conflict situations; use game models of decision-making in conflict situations to solve
practical problems.

Buknagaerses y 2 cemecTpi 2 Kypcy Marictpatypu B 0ocs3i — 120 roa. /

It is taught in semester 4 of the master's course of 120 hours.

4 kpeoumie ECTS, 30xpema: nexyii — 24 200., camocmitina poboma — 92 200., koucyromayiti — 4 200. /

5 ECTS credits, in particular: lectures — 24 hours, independent work — 92 hours, consultations — 4 hours.
VY kypci nepenbadeHo nBi koumpoavhi pobomu. /| The course provides 2 test works. 3aBepuryerbes
TUCLUILIIHA — icmuToM y 2 cemecTtpi 2 kypcy marictparypu. / Completes the discipline — exam in
semester 4 of the master's course.

4. 3aBnannsa (HaByaabHi ). / Tasks (learning objectives).

B pe3ynbTari BUBYEHHS HABUAIBHOI TUCIMIUTIHUA CTYACHT IOBUHEH MaTH:

® 3/aTHICTh CUCTEMATU3yBaTH MPOQECiiiHi 3HaHHS 10JJ0 CTBOPEHHS MIPOTPAMHOTO 3a0€3MeYeHHS;

e 37aTHICTH (OPMYJIOBATH 3a/adi ONTHMi3alii MpH TMPOEKTyBaHHI CHUCTEM YIPABIIHHA Ta
MPUAHATTS PIIICHb, & caMe: MaTEeMaTUYHI MOJENi, KPUTEpii ONTUMaIbHOCTI, OOMEXKEHHS, LTI
yIpaBIIiHHS; OOMpPATH pallioHAJIbHI METOAM Ta aJrOPUTMH PO3B’SI3aHHS 3aJad ONTUMI3aIil Ta
ONITHMAJIBHOTO KEPyBaHHS,

® 3MaTHICT, (OPMYJIOBATH IIOCTAHOBKY 3a/Jadl ONTHMI3amii TpH MPOCKTYyBaHHI CHCTEM
yIpaBJIiHHS Ta NPUHHATTS pilleHb, a came: MaTeMaTH4HI MOJENi, KpUTepil ONTHMaibHOCTI,
O0OMEXEHHsI, 1Tl YIIPaBJIiHHA, OOMpaTH pallioHaIbHI METOIM Ta AJITOPUTMHU PO3B’SA3aHHS 3a/1a4
OIITUMI3AIlil Ta ONTUMAJILHOT'O KEPYBaHHS,

® 3JIaTHICTH CIUJIKYBAaTUCS IHO3EMHOIO MOBOIO;

® 3JaTHICTh BUUTHCS U OBOJIO/IIBATH CYYaCHUMH 3HAHHSIMU;
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® 3/IaTHICTh TE€HEPYBATH HOBI 1/7ei (KPEaTUBHICTH);
® 3JIaTHICTh OYTH KPUTUYHUM 1 CAMOKPUTHIHUM. /

As a result of studying the discipline the student must have:
* ability to systematize professional knowledge on software development;
* ability to formulate optimization problems in the design of control and decision-making systems,
namely: mathematical models, optimality criteria, constraints, management objectives; choose

rational methods and algorithms for solving optimization and optimal control problems;
+ the ability to formulate the problem of optimization in the design of control systems and decision-
making, namely: mathematical models, optimality criteria, constraints, management objectives;
choose rational methods and algorithms for solving optimization and optimal control problems;

* ability to communicate in a foreign language;

+ ability to learn and master modern knowledge;

» ability to generate new ideas (creativity);
» ability to be critical and self-critical.

5. PesyibTaTH HAaBYaHHS 32 JMCHHILIIHOIO. / Learning outcomes of the discipline.

Pesyabrar HaBuanus (PH) Dopmu Merom
(1. 3naTm; 2. BMiTH; 3. KOMYHiKkawis; 4. (Ta/ado . .
ABTOHOMHICTB Ta BiANOBigaJbHiCTD) / METOIH i OmHmBaHH”UTa 1‘31IICOT0K y
Learning Outcome (LO) TeXHOJIOril) I[OpOl“OB.I/EI/I HIHCXMK.OBIH
(1. know; 2. be able; 3. communication; BUKJIQMAHHSA i .KpnTepm OIllHHl-S
4. autonomy and responsibility) HABYaHHs/ OIIIHIOI.SaHHSI .(3a [mcm/mmﬂn
Forms (and / HeobxiHocTi) /
or methods Assessment Percentage of
Kopn/ Pe3yabTar HaByaHHs/ and Igzzgg:{;::td grgl(;eiizilhe
Code Learning Outcome (LO) t?)cfhtg;)i(])lgi:le;) thres!l old (if discipline
and learning applicable)
3HaTH OCHOBHI IOCTAaHOBKH 33124 .
MPUAHSTTS PIIIEHb B yMOBaX KOH(IIKTY Ronmpooni
pobomu (KP),
PH/ (HOpManbHy opMy XapaKTepUCTHIHY . 60% npasub
LO rpu) Ta TNPUHLKITH ONTHMAJILHOCTI. / ‘ Jlexyis/ sionogioeti, 259
L1 Knoyv the basic fomulatlgns of decision- Lecture saxucm
making problems in conflict (normal form e
characteristic of the game) and the camocmuor
principles of optimality. p o&gzt}:;z;;um /
3HaTH OCHOBHI BU3HAYCHHS, dbopmynu, 60% correct
pyy | MOHATTS Ta TOMOKCHHS, MiXOMH 1O . answers, Defense
LO | MPHAHATTA PillleHb B yMOBaX KOH(IIIKTY. Jlexyis/ of independent 2504
1.2 / Know the basic dpﬁmtmns, formulas, Lecture work. exam
concepts and provisions, approaches to ’
decision-making in conflict.
Bwmitu 3acTocoByBaTu MeTOIN
PH/ 3HaxvozL>KeHHg PO3B’sI3KiB 3a7a4 . Camocmivina
Lo | MPHHEHATTS PillleRb B yMOBaX KOHq)JIlKTy./ poboma / 3axucnj 259,
21 Be al?le to apply methods .for finding ' Independent camocmiunoi
solutions to decision-making problems in work pobomu, icnum /
conflict situations. Defense of
PH/ | BmiTi BUKOpUCTOBYBATH irpOBI MOJIENI Camocmitina independent
LO | mpuiHATTS pilIeHb B yMOBaX KOH(IIKTY poboma / work, exam 25%
2.2 | st po3B’sA3aHHS NPAaKTUYHUX 337a4. / Independent
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Be able to use game models of decision- work
making in conflict situations to solve
practical problems.

6. CuhiBBiIHOIIEHHSI Ppe3yJbTATIB HABYAHHS [JUCHUIUIIHM i3 NPOrpaMHMMH Ppe3yJibTaTaMHu
HaABYaHHS /

The correlation of learning outcomes of the discipline with the program learning outcomes.

Pe3yabTaTi HABYAHHS JUCHUIIIHA /

Learning outcomes of the discipline | PH/ | PH/ | PH/ | PH/
LO | LO | LO | LO
IIporpamHi pe3yJibTaT HaBYaHHSA / 1.1 1.2 2.1 2.2
Program learning outcomes (PLO)

[IPH17.2. 3naTtu, aHanizyBaTH, BUOMpATH Ta KBai(ikOBaHO
3aCTOCOBYBATH 3aco0u 3abe3nedeHHs iHpopMaIliifHOi Oe3meKn
1 LUTICHOCTI  JaHUX  BIANOBIAHO 7O  pO3B'SI3yBaHMX
MPHUKJIAIHUX 3aBJlaHb Ta CTBOPIOBAHKMX MPOTPAMHUX cUCTeM. / | =+ + + +
Know, analyze, select and apply qualified means of
information security and data integrity in accordance with the
applied applications and software systems

[TPH19.2. JlemoHCTpyBaTH 3HAHHS CTaTUCTUYHUX METOJIB
aHamizy nanux. / Demonstrate knowledge of statistical + +
methods of data analysis.

7. Cxema ¢popmyBanns ouinku. / Scheme of formation of assessment.

7.1 ®opmMu OLiHIOBAHHSA CTY/AEHTIB: Pe3ynpTaT HaBYAIbHOI AiSTTBHOCTI CTY/ICHTIB OLIIHIOIOTHCS 32
100-6anpHOI0 mIKanoo. [Ipu BucTaBieHHI OaniB BpaXOBY€ETHCS: OLIHKM 3a KOHTPOJIbHI pobotu — 10+10
0aJytiB, TOTOYHE OIiHOBaHHA — 40 Oais.

- ceMeCcTpPOBe OLiHIOBAHHA:
1. KonTponbaa podora: PH1.1, PH1.2, PH1.3, PH2.1 — 30 6auniB / 18 Gautis,
2. 3axuct camocriitHoi pobotu: PH1.4, PH2.1, PH2.2— 30 6aniB / 18 Gari..

[TincymMKOBHIA KOHTPOJIb MPOBOAUTECS Y dopmi icriuty — 40 OaiB.
[TincymkoBa orinka 100 = 60 + 40.

SIKIIO CTYOEHT 3 MOBOKHUX INPUYMH, SKI MIATBEPKEHO IOKYMEHTaJIbHO, OYyB BIICYTHIH IpH
HaIlMCaHHI KOHTPOJBHOI POOOTH, BIH Ma€ MpaBO Ha OJHE NEPECKIAAaHHS 3 MOXKIMBICTIO OTPUMAaHHS
MaKCHUMaJIbHOI KiIbKOCTI 0aniB. TepMiH nepeckiiagaHHs BU3HAYAETHCS BUKIIATAuEM.

CTyIeHT IOIMyCKaeThes 10 ICTIUTY, KO0 B ceMecTpl HabpaB He MmeHmne HiK 20 OamiB. [y otpumaHHS
3arajbHO1 TO3UTUBHOI OITIHKM 3 JUCIMIUIIHM OIlIHKA 3a ICTIUT Ma€ OyTH He MeHIe 24 OaiB.

[cnuT BBaXKAETHCS HE 3AaHUM, SIKIIO CyMapHa KUTBKICTh OaiiB 3 TUCHUILTIHY CKiIaaae MeHIe 60 Gais.

Ha mingcrasi m.m. 4.1, 4.2 "IlonoxxeHHsT PO TOPSAIOK OIlIHIOBAaHHS 3HaHb CTyJeHTIB" Ta 1m.a. 4.6.1,
7.1.5,7.1.11, 7.1.12 "Tlono>keHHs PO OpraHi3aIlito OCBITHHOTO Mporecy:

- MaKCUMaJThbHA KUTBKICTB OaJTiB SIKi MOXKYTh OyTH OTpHMMaHi CTyIGHTOM YIpoIoBk 1-ro cemectpy: 100 Garis;

- CTYJEHT JOIyCKA€ThCS N0 ICHHTY, AKIIO B cemecTpi HaOpaB He MmeHme 20 OaniB Ta OTpUMaB He
MEHIIIE MiHIMaJIbHOI MOPOroBOi KiIBKOCTI 0ajiB 3a MOTOYHY Ta KOHTPOJIBHY JlabopaTopHy poboTy. Jlms
OTPUMAaHHS 3arajbHOI MO3UTUBHOI OIIHKY 3 TUCIMIUTIHMA OITIHKA 3a ICTIUT Mae OyTH He MeHIe 24 OaiB.

— SKIIO TPOTSTOM CEMECTpy CTyJIeHT HaOpaB MeHmie 60 OaniB i JOMyIIEHWH O IiJCYMKOBOTO
KOHTPOJIIO, TO HOMY HaJa€ThCsl MOXKIIMBICTh HAIMCATH MiJCYMKOBY KOHTPOJIbHY pobOoty (25/15 GamiB),
0anu 3a AKy J0/1al0ThCS 10 HAOpaHHUX YIIPOJOBXK ceMecTpy OaiB;

- pe3yJIbTaTH HABYAHHS, AKi OLIHIOIOThCS Y 2 KOHTPOIbHUX podorax: PH1.1, PH1.2, PH2.1, PH2.2;

- ¢hopMa MpoBECHHS: MUCHMOB1 pOOOTH;

- BU/IM 3aB/IaHb: 3 TEOPETUYHI TUTAHHSI.
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CTyneHT DOmyCKaeThCsl O MiJCYMKOBOTO KOHTPOJIIO y (OpMi ICTIUTY, SKIIO B cCEMECTpi HaOpaB He
meHmie 20 OamiB 3a KOHTPOJBbHI POOOTH 1 MpU LBOMY 3arajioM HaOpaB He MeHmie 24 OamiB. s
OTPUMAHHS 3arajbHO1 MO3UTUBHOI OLIHKY 3 AMCLUUIUIIHU Ma€ OyTH OTpUMaHo He MeHuIe 60 6aiB.

- MiZICyMKOBe OL[iHIOBAHHS: icUT /

7.1. Forms of Student Assessment: The results of students' learning activities are evaluated on a
100-point scale. When setting points, the following is taken into account: grades for tests - 10 + 10 points,
current assessment - 40 points.

- semester assessment:
1. Test work: PH1.1, PH1.2, PH1.3, PH2.1 - 30 points / 18 points,
2. Defense of independent work: PH1.4, PH2.1, PH2.2— 30 points / 18 points.

The final control is conducted in the form of an exam - 40 points.

The final score is 100 = 60 + 40.

If a student for good reasons, which is documented, was absent when writing the test, he is entitled to
one re-assignment with the possibility of obtaining the maximum number of points. The term of
reassembly is determined by the teacher.

A student is admitted to the exam if he has scored at least 20 points in the semester. To receive an
overall positive grade in the discipline, the grade for the exam must be at least 24 points.

The exam is considered failed if the total number of points in the discipline is less than 60 points.

Based on p.p. 4.1, 4.2 "Regulations on the procedure for assessing students' knowledge" and p.p.
4.6.1,7.1.5,7.1.11, 7.1.12 "Regulations on the organization of the educational process":

- the maximum number of points that can be obtained by a student during the 1st semester: 100 points;

- a student is admitted to the exam if he / she scored at least 20 points in the semester and received at
least the minimum threshold number of points for current and control laboratory work. To receive an
overall positive grade in the discipline, the grade for the exam must be at least 24 points.

- if during the semester the student scored less than 60 points and admitted to the final control, he is
given the opportunity to write a final test (25/15 points), points for which are added to the points scored
during the semester;

- learning outcomes, which are evaluated in 2 tests: PH1.1, PH1.2, PH2.1, PH2.2;

- form of conducting: written works;

- types of tasks: 3 theoretical questions.

A student is admitted to the final control in the form of an exam, if in the semester he scored at least
20 points for tests and at the same time he scored a total of at least 24 points. To receive an overall
positive grade in the discipline must be obtained at least 60 points.

- final assessment: exam

Tunosa Konmpoavha poo6oma CKIANAETHCS 3 TEOPETHYHUX Ta NMPAKTUYHUX 3aBAaHb 32 MaTepiaioM
JCKITIH. /
Typical test work consists of theoretical and practical tasks based on lecture material.

Mamepian, wo eunocumsbca Ha KOHMPOJbHY podomy /

Material submitted for control work:

1. Kunacudikaris irop.

2. Jowminytoui ctpaterii. HegominoBani ctpaterii. Teopemu npo iCHyBaHHS JJOMIHYIOUUX Ta
HEJIOMIHOBAaHUX CTpaTeriil.

3. Ob6epexHi ctparerii. Teopema npo icHyBaHHS 00€pEKHHUX CTpaTerii.

4. Hecyrresi irpu. ObepesxHi cTparterii B irpax 1Box ocid 3 HyJIbOBOIO CyMOI0. Teopema mpo CiJyIoBy
TOUYKY aHTaroHicTU4HOi rpu. I'pa «ayenby .

5. Cxiagna piBHoBara. Teopema mpo icHyBaHHs CKJIaJHO1 piBHOBaru. PosropuyTra ¢opma rpu.

Hepeso rpu. Teopema KyHa.

Crabinbhi yroau. CunbHa piBHOBara Herra.

PiBHOBara y cyMiCHUX 3MilIaHUX CcTpaTerisax. ['pa « BBIWINBI BOIII».

[Toxinu y koomepatuBHUX irpax. Teopema npo iCHyBaHHS MOLTIB.

0~ PO TPH. O-SAPO TPHU JBOX OCiO, Y- AapO TPH.

Lo
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10. Knacudixariist irop 1Box ocib.

11. Irpu y xapakrepuctudHiii hopmi. XapakTepuctruuHa QyHKI[S TpU B HOpMaJIbHIN Ghopmi.

12. C-sanpo rpu. Binactusocti C-sinpa. 36anaHcoBaHi irpH.

13. Bexrop llleri. KoncrpyktuBHae o3HadenHs BekTopy Lllemti. BapiamiitHe o3HaueHHS BEKTOPY
[emmi. BmactuBocti BekTopy [lermmi. Bektop e B omykimx irpax.

14. Jlekemin. N-s1po Ta #ioro BIacTUBOCTi. ANroput™ nomyky N-sapa. /

. Classification of games.

. Dominant strategies. Non-dominant strategies. Theorems on the existence of dominant and non-

dominant strategies.

. Cautious strategies. Theorem on the existence of cautious strategies.

4. Insignificant games. Cautious strategies in two-person games with zero amount. The saddle point
theorem of antagonistic play. Game "duel".

5. Complex balance. Theorem on the existence of complex equilibrium. Expanded form of the game.

Game tree. Kuhn's theorem.

Stable agreements. Nash's strong balance.

Equilibrium in compatible mixed strategies. Game "polite drivers".

Divisions in cooperative games. Theorem on the existence of divisions.

a-core of the game. a-core of the game of two people, y-core of the game.

10 Classification of games for two people.

11. Games in a characteristic form. The characteristic function of the game is in normal form.

12. C-core game. Properties of the C-core. Balanced games.

13. Vector Shapley. Constructive definition of the Shepley vector. Variation definition of the Shepley
vector. Properties of the Shepley vector. Vector Shepley in convex games.

14. Lexmin. N-core and its properties. N-core search algorithm.

N —

[98)

0 %0 N o

7.2 Opramnizaunisi OWiHIOBAHHSA

Tepminn npoBeneHHst Gopm OLiHIOBAHHS:

1. KontponbHa po6oTa 1: 10 2 THXKHS CEMECTpYy.

2. KontponbHa poboTa 2: 10 4 THXXHS CEMECTpY.

3. 3axucT caMOCTIHHOT pOOOTH: 10 4 THKHS CEMECTpY.

CTyneHT Mae MpaBO Ha OJHE TMEpecKIaZaHHsS KOXKHOI KOHTPOJBHOI pOOOTH 13 MOXKIIHMBICTIO
OTpUMaHHS MakcuMaibHO 80% MOYaTKOBO BH3HAYEHUX 32 L0 KOHTPOJIbHY pobOoTy OainiB. Tepmin
NIepeCKIaJaHHsT BU3HAYAETHCS BUKJIAAueM.

VY BuUnNajaKy BiZICYTHOCTI CTy/I€HTa 3 OBAXHUX IMPUYHH BiIIPALIOBAHHS Ta Mepe3/iadi KOHTPOIbHUX
pOOIT 3IHCHIOIOTHCSA Y BIAMOBIAHOCTI 10 ,,I107105KEHHS PO TOPSIOK OIIHIOBAHHS 3HAHb CTYJEHTIB MPHU
KpeIMTHO-MOYJIbHIN CHcTeMi opraHizalii HapyansHOro nporecy” Bix 1 sxoBTHs 2010 poky. /

Evaluation organization:

Terms of evaluation forms:

1. Test: up to 2 weeks of the semester.

2. Test work: up to 4 weeks of the semester.

3. Defense of independent work: up to 4 weeks of the semester.

The student has the right to one retake of each test with the possibility of obtaining a maximum of
80% of the points initially determined for this test. The term of reassembly is determined by the teacher.

In case of absence of a student for valid reasons working off and transfer of tests are carried out
according to "Regulations on the order of an estimation of knowledge of students at the credit-modular
system of the organization of educational process" from October 1, 2010.

7.3. llIkana BixnoBinHocTi oniHok / Rating scale

Binminno / Excellent 90-100
Hoope / Good 75-89
3anoBinbHo / Satisfactory 60-74
He3zanosinbho / Fail 0-59
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8. CTpykTypa HaBYAJBHOI AUCHUILTIHA. TeMaTHYHMI N1aH 3aHATH /
Structure of the discipline. Thematic lesson plan

KinbkicTs
TOJMH /
Ne Number of
Jlexuii/ Ha3sga aekuii (temu) / hours
No Title of the lecture (topic) Jlado | Cam. poGora/
lectures Jlekwii/ | paTop Ind. work
Lectures | Hi/
Labs
Yacmuna 1. HexoonepaTtuBHa nosesinka rpasuis. / Part 1. Non-cooperative behavior

of players.

Tema 1. I'pa y HOpManbHiit ¢opmi. Knacudikaris irop:
3a B3aEMOJIEI0 TPaBIIiB; 32 YMOBaMH 1H()OPMOBAHOCTI
rpaBIiB.YMOBH TIOBHOI HEIH(OPMOBAHOCTI T'paBIIiB.
JlominyBaHHsl cTpaterii. J[oMiHyro4i Ta HeIOMiHOBaHI
cTparerii. TeopeMu Tpo IiCHYBaHHS JIOMIHYIOUUX Ta
HEJIOMIHOBAaHHUX CTPATETIH.

Camocmitina  poboma:  Po3B’s3aHHS  TPUKIIAIIB.
OOGepexHi cTparterii B HEAHTAroHICTHYHHX irpax [4, c.
1 62-73], [3, c. 183-186]./ 2 8
Topic 1. Game in normal form. Classification of games:
by player interaction; under the conditions of awareness
of players. Conditions of complete ignorance of players.
Dominance of strategies. Dominant and non-dominant
strategies. Theorems on the existence of dominant and
non-dominant strategies.

Independent work: Solving problems. Cautious strategies
in non-antagonistic games [4, p. 62-73], [3, p. 183-186].

Tema 2. OGepexHi ctparerii. Teopema npo iCHyBaHHS
obepexxaux crparerii. HecyrreBi irpu. IloOymoBa
MHOXXHUHU oOepexHux crparerii. OOepexHi crparerii B
aHTaronictmyaux irpax. Ilima rpu. CimmoBa TOYKa
AHTarOHICTHYHOT rpu  1aBox oci6. Teopema mpo
ICHYBaHHSI ONTUMAJIBHUX CTPATETiH.

Camocmitina  poooma:  Po3B’si3aHHS ~ TIPUKJIAIIB.
OOGepexHi cTparerii B aHTaroHICTHYHUX irpax [4, c. 73-
2 821, [3,c. 183-186]./ 2 7
Topic 2. Cautious strategies. Theorem on the existence
of cautious strategies. Insignificant games. Building a set
of cautious strategies. Cautious strategies in antagonistic
games. The price of the game. Saddle point of the
antagonistic game of two people. Theorem on the
existence of optimal strategies.

Independent work: Solving problems. Cautious strategies
in antagonistic games [4, p. 73-82], [3, p. 183-186].
Tema 3. 3mimani  crparerii B MaTpPUYHHUX
AQHTaroHICTHYHUX irpax. OCHOBHI MOHATTS Ta TEOPEMHU.
3 [ToBHicTIO 3Mimani crparerii. Po3B’A3aHHS MaTPUYHUX 2 6
irop. I'padiunuii mMeron. 3BeACHHS MaTPUYHOI TPU 10
napyd  JBOICTMX 3ajad  JIiHIHHOTO TMpOrpaMyBaHHS.
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HabmwkeHni wmeroaM po3B’si3aHHA MAaTPUYHHMX  irop.
Meron bpayna-PoGincon. Perynsapuuii itepaTUBHHIA
anroput™M. Metoj nudepeHIialbHuX PiBHSHb.
Camocmitina poooma. Po3B’s13aHHS TPHUKIAAIB. 3MIIIaH1
cTpaTerii B MAaTpUYHUX aHTaroHiCTUYHHUX irpax [4, c. 82-
911, [3, c. 183-186]. /

Mixed strategies in matrix antagonistic games. Basic
concepts and theorems. Topic 3. Completely mixed
strategies. Solving matrix games. Graphic method.
Reduction of a matrix game to a pair of dual linear
programming problems. Approximate methods for
solving matrix games. Brown-Robinson method. Regular
iterative algorithm. Method of differential equations.
Independent work: Solving problems. Mixed strategies in
matrix antagonistic games [4, p. 82-91], [3, p. 183-186].

Tema 4. YMoBM 1OBHOI 1H(OPMOBAHOCTI TIPaBIIiB.
[TocnmimoBHE BHUKIIOYEHHS JOMIHOBAHHX  CTpATETIiH.
CxknagHa piBHOBara. Teopema mpo iCHYBaHHS CKJIaIHOI
piBHoBaru. Posropuyra dopma rpu. I'pa «Bubopu 3
npaBwioM Beto». JlepeBo rpu. Teopema KyHa.
[Ipuknamu ckmagHOI TOBEMIHKHM TrpaBHiB. ['pa «momin
nomapy npu iHQIAm». ['pa «mapagokcalbHUH METO.
MTOILTY».

Camocmitina  poboma:  Po3B’sS3aHHS  TPUKJIAIIB.
Po3B’sa3anns maTtpuunux irop [4, c. 91-103], [3, c. 183-
186]./

Topic 4. Conditions of full awareness of players.
Consistent exclusion of dominant strategies. Complex
balance. Theorem on the existence of complex
equilibrium. Expanded form of the game. Game
"Election with a rule of veto". Game tree. Kuhn's theorem.
Examples of complex player behavior. Game "division of
the dollar in inflation". Game "paradoxical method of
division".

Independent work: Solving problems. Solving matrix
games [4, p. 91-103], [3, p. 183-186].

Tema 5. BuzHadeHHs Ta YMOBH 3aCTOCYBaHHS pIBHOBaru
Hemra. BmactuBocti piBHoBar Hema. [ToBeninka rpaBiiiB
B yMOBax MiHIManbHOI iHpopMoBaHocTi. I[Ipomemypa
Kypno. Criliki, T0KaJIbHO-CTIMKI Ta HECTIHKI PIBHOBArH.
YMOBH JTOKaJIbHOI CTIMKOCTI pIBHOBAT.

Camocmitina  poboma:  Po3B’s3aHHSA  TPHUKIAOIB.
PiBHoBara 3a Hemewm [4, c. 108-121], [3, c. 196-218]./
Topic 5. Definition and conditions of application of
Nash equilibrium. Properties of Nash equilibria.
Behavior of players in conditions of minimal awareness.
Cournot procedure. Stable, locally stable and unstable
equilibria. Conditions of local stability of equilibria.
Independent work: Solving problems. Nash equilibrium
[4, p. 108-121], [3, p. 196-218].

Tema 6. IIpobnema BuOOpPY €AMHOI PpIBHOBArH.
JlominyBaHHS 3a BHUrpamioM. /IoMiHyBaHHS 3a PU3HKOM.
Hecumerprnuna indopMoBaHicTh TpaBIliB. PiBHOBara 3a
[lItakenpOeprom. TeopemMa mpo ICHYBaHHS pIBHOBAr
[lItakens0epra.

Camocmitina  poboma:  Po3B’sS3aHHS  TPUKJIAIIB.
CrabinwHi yroaum [4, c. 121-130], [3, ¢. 237-263]. /

Topic 6. The problem of choosing a single equilibrium.

2 8
8
2 7
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Dominance by winning. Dominance by risk. Asymmetric
awareness of players. Stackelberg equilibrium. Theorem
on the existence of Stackelberg equilibria.

Independent work: Solving problems. Stable agreements
[4, p. 121-130], [3, p. 237-263].

Koumponvna poooma 1 / Test work 1

2

Bcvoeo 3a wacmunoro 1/ Total for part 1

14

46

Yacmuna 2. KoonepatuBHa rnoBeinka rpasiiB. / Part 2. Cooperative behavior of

players.

Tema 7. Po3BUTOK KOHIIEIINI PIBHOBAr y CYMICHHX
3MiIIaHUX CTpaTerisx. BusHaueHHs cnabkoi piBHOBaru y
CYMICHUX 3MIIIaHUX CTpaTerisix Ta 11 BJIACTHBOCTI.
Teopema mnpo icHyBanHsa. CrieHapiii ITOrpo3 Ta HOro
BiacTuBOCTi. Teopema mpo icHyBanHs. [lomin. Teopema
PO ICHYBaHHS MOLTY.

Camocmitina  poboma:  Po3B’S3aHHS  IPUKJIAIIB.
PiBHOBarm y cymicHUX 3MimaHux crparerisx [3, c. 237-
263]./

Topic 7. Development of the concept of equilibria in
compatible mixed strategies. Identification of weak
equilibrium in compatible mixed strategies and its
properties. Existence theorem. Threat scenario and its
properties. Existence theorem. Divide. Theorem on the
existence of division.

Independent work: Solving problems. Equilibria in
compatible mixed strategies [3, p. 237-263].

Tema 8. Merarpa XoBapnaa. Metactparerii. BnactuBocti
piBHOBar B Merarpi XoBapaa. IIpukian. BusnaueHHs o-
siIpa TPU Ta HOT0 BIACTHUBOCTI.

Camocmitina poboma: Po3B’s3aHHS TIPUKIAAIB. O-SIIpO
rpu [4, c. 121-130], [3, c. 237-263]./

Topic 8. Howard's metagram. Metastrategies. Properties
of equilibria in Howard's metagr. Example. Definition o-
game core and its properties.

Independent work: Solving problems. a-game core [4, p.
121-130], [3, p. 237-263].

Tema 9. Buznauenus B-sapa rpu Ta HOro BIIACTHBOCTI.
BusHaueHHs y-si1pa rpu Ta HOTO BIACTUBOCTI.
Camocmitina poboma: Po3B’s13aHHS TIPHUKJIAAIB. P-SApo
rpu [4, c. 121-130], [3, c. 237-263]. /

Topic 9. Definition of the B-core of the game and its
properties. Determination of the y-nucleus of the game
and its properties.

Independent work: Solving problems. B-core of the game
[4, p. 121-130], [3, p. 237-263].

10

Tema 10. Irpum y XapakTtepucTuuHiii  (Hopmi.
XapakTepucTHUHa (QYHKINS TPH B HOPMabHINA (hopMi.
BiractuBOCTI irop B XapakTepucTU4Hil (hopmi.
Camocmitina poboma: Po3B’s3aHHg mpukiamiB. I'pa B
xapakrepuctuuHiin ¢opmi [4, c. 130-143], [3, c. 263-
274]./

Topic 10. Games in a characteristic form. The
characteristic function of the game is in normal form.
Properties of games in a characteristic form.

Independent work: Solving problems. Game in a
characteristic form [4, p. 130-143], [3, p. 263-274].

11

Tema 11. Iloxginu. JominyBanus. SAapo rpu. Teopema
(mpo  xapakrtepm3amiio sAapa). 30ajdaHCOBaHI  IrpH.
Teopema bormapesoi. Onykini irpu. [Ipuknagy.
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Camocmitina poooma: Po3s’sa3anns npukiamiB. C-aapo
rpu [4, c. 130-143], [3, c. 263-274]./

Topic 11. Divisions. Domination. The core of the game.
Theorem (on the characterization of the nucleus).
Balanced games. Bondareva's theorem. Convex games.
Problems.

Independent work: Solving problems. C-core of the
game [4, p. 130-143], [3, p. 263-274].

Tema 12. BnactuBocti N-sapa. TeopeMa mpo ceinekTop.
Anroput™m momyky N-sapa. Busnauenns simpa [leroi.
3naxopxeHHs BekTopy Ilermni. ITpukiaan 3HaX0HKEHHS
Bektopy Llermi. /

12 Topic 12. Properties of the N-nucleus. The selector 1 2 7
theorem. N-core search algorithm. Definition of the
Shepley kernel. Finding the Shepley vector. Problem of
finding the vector Shepley.
Koumponvna poboma 2 / Test work 2 1
Bcwvoeo 3a wacmunoro 2 / Total for part 2 12 4
BCbOI'O / TOTAL 26 8 84

3aranbHuii 06car — 120 2o00., B Tomy uncii: / The total amount is 120 hours, including:
Jlexmiii — 26 rox., / Lectures — 26 hours,

JlaGopatopuux — 8 roa., / Labs — 8 hours,

CawmocriitHa po6oTta — 84 roa., / Independent work — 84 hours,

Koncynpranii — 2 roa. / Consultation — 2 hours

9. PexomennoBani qxepesa./ Recommended sources.

—

N —

OcHoBHi: / Basic:

. Mynen 3. Teopus urp ¢ npuMepaMu U3 MaTEMAaTUYECKOM SKOHOMUKH. — M.: Mup, 1985.-200 c.
. Mynen 3. KooniepaTuBHOE NPUHATHE pEIIEHNI: AKCHOMBI U MoJienu. — MockBa: Mup, 1991. — 464 c.
. Bonowun O.®., Mawenrxo C.O. Mojneni Ta METOIU TIPUUHSITTS PIIICHb: HaBY. TOCIO. JJIS CTY[. BUII.

HaBY. 3aKJ. — 2- Te BUJ., nepepod. Ta gonos. — K. : BIIL] "KuiBcekuii yniBepcuret", 2010. — 336 c.
Mawenko C. O. 30ipHUK 3ama4 3 Teopli MPUUHATTA pimieHb: HaBd. mocid. — K.: «BumaBHUITBO
JIronmunay, 2018. — 192 c.

Honarkosi: / Additional:
Bunkac 3.4, OntuManbsHOCTD B Urpax u penienusx.-M.: Hayka, 1990. -256 c.

. Bacun A.A., Mopo3oé B.B. Teopust urp u MoAenu MareMaTuueckoil skoHomuku. — M.: MakclIpecc,

2005. -272 c.
Xapwanvu [loc., 3enomen P. O6mast teopusi BeiOOpa paBHOBecus B urpax. — Cankrt-IlerepOypr:
DkoHoMuueckad 1mkona, 2001.- 424 c.
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