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1. MeTa AMCUHMILUTIHM: OACp)KaHHS CTyJeHTaMH O0a30BHX 3HAHb 3 TEOPETHYHHUX TIOJNIOKEHB Teopii
NPUAHATTS pilIeHh B yMOBax KOH(IIKTY, BMiHb MpPALIOBAaTH 3 OCHOBHHUMH MOJEISIMA Ta METOIAMH,
HaBUYOK 3aCTOCYBaHHS OTPHMAaHUX 3HAHb JI0 PO3B’SI3aHHS THIIOBHX 3a/1a4 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. llonepeani BUMOTH /10 ONAHYBAHHA 200 BHOOPY HABYAJIBHOI TUCIHILIIHA /
Prerequisites for mastering or choosing a course
3naTu: 0a30Bi MOHATTA Ta TEOPEMH MaTEMAaTHYHOI'O aHami3y, anreOpu Ta TeoMeTpii, MOCIiKeHHS
oreparliii, Teopii IpUUHSATTS PillICHb.
BwmiTu: po3B’s3yBaTu TUTIOBI 3a/1a4i 3 X KyPCiB.
BoJioaiTi eleMeHTApHUMH HABHYKAMM: PO3B’S3yBaTH 3aa4i 3 JOCIIKEHHS ONEparii.
/
Know: 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. AHoTanisi HaBYaJIbLHOI AucHuILTiHM / Summary of the course

Hapuanpaa mucummutina “Teopis irop” 3abe3medye OCHOBHI ITOCTAHOBKH 33/1a4 MPUHHATTS pillleHb B
yMOBaxX KOHQIIKTY (HOpManbHy (OPMY XapaKTEPUCTUYHY TPH) Ta MPUHIMIIN ONTUMAIBHOCTI, OCHOBHI
BU3HAUYCHHS, (OPMYJIIH, MOHATTS Ta TOJOXKEHHS, MiIXOAN 10 MPUHHATTS PIilIEHh B yMOBaxX KOHQIIIKTY i
CHIpsIMOBaHA Ha OTPHMaHHS BMiHb 3aCTOCOBYBATHM METOIM 3HAXO/DKEHHS PO3B’S3KIB 3a7ad MPUHHATTS
pillieHb B YMOBaX KOH(QJIIKTY; BUKOPHUCTOBYBATH irpoBi MOJIEJi MPUHHATTS pillicHh B YMOBaX KOHQIIKTY
JUISL pO3B’SI3aHHS MPAKTUYHMX 3a]a4. /

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.

Buxnanaerbes y 2 cemectpi 2 Kypey marictpatypu B oocsizi — 120 roa. /

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

4 kpeoumie ECTS, 30xpema: nexyii — 24 200., camocmiiina poboma — 92 200., koncynomayi — 4 200. /

5 ECTS credits, in particular: lectures — 24 hours, independent work — 92 hours, consultations — 4 hours.
VY kypci nepenbaueHo aBi kommponvui pooomu. /| The course provides 2 test works. 3aBepiryerbes
IUCUUILTIHA — icmuToM y 2 cemecTpi 2 Kypcy Marictparypu. / Completes the discipline — exam in
semester 4 of the master's course.

4. 3apnanns (HaByaJabHi nii). / Tasks (learning objectives).

B pesynbraTi BUBYCHHSI HABYAIBHOI TUCIIUIUTIHU CTYICHT MMOBUHEH MaTH:

e 37aTHICTH (GOpPMYIIOBATH 3a/ayi ONTHMI3alii MPU MNPOSKTYBaHHI CHCTEM YIOpPaBIiHHS Ta
NPUIHATTS pillleHb, a caMe: MaTeMaTHU4HI MOJIENi, KPUTepii ONTUMaIbHOCTi, OOMEXEHHS, il
yOpaBIiHHSA; 00OMpaTH paiioHaNIbHI METOJM Ta alTOPUTMHU PO3B’S3aHHS 33ja4 ONTUMIi3alii Ta
OINITHMAJILHOTO KePYBaHHS;

® 3IaTHICTH (OPMYINIOBATH IIOCTAHOBKY 3ajadi ONTHMI3allii TMpH TPOEKTYBaHHI CHUCTEM

YIpaBIiHHSA Ta TPHUHATTS pPIlIeHb, a came: MaTeMaTH4YHI MOJelNi, KpUTepil ONTHMaIbHOCTI,
O0OMEKEHHSI, [T yIPaBIIiHHS, 0OMpaTH pallioHaIbHI METOIM Ta AJTOPUTMH PO3B’S3aHHS 33124
ONITUMI3aIlii Ta ONTHMAaIBHOTO KEPYBaHHS;

3JIaTHICTh CTUJIKYBATUCS IHO3EMHOIO MOBOIO;

3JJaTHICTh BUUTHUCS 1 OBOJIOAIBATH CyYaCHHUMH 3HAHHSMU;

3[IaTHICTh TEHEPYBATH HOBI 1/1€1 (KPEaTUBHICTB);

3/1aTHICTh OYTH KPUTUYHUM i CAMOKPUTHYHUM. /
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As a result of studying the discipline the student must have:

» 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. Pe3ysqbTaTi HaBYaHHA 3a TUCHUILTIHOKO. / Learning outcomes of the discipline.

Pe3yabrar Hapuanus (PH) Dopmu Meromu
(1. 3HaTu; 2. BMiTH; 3. KOMYHiKais; 4. (Ta/abo . .
aBTOHOMHICTD Ta BilNOBiZAJBHICTD) / MeTOoa i OlllHIOBaHHﬂUTa ]_BIHCOTOK Yu
Learning Outcome (LO) TeXHOJIOT i) fioporonHu THACYMICOBIH
(1. know; 2. be able; 3. communication; BUKJIAAHHS i .KpnTepm OMIHII ,3
4. autonomy and responsibility) HABYAHHSI/ Omﬂml.mﬂ“ﬂ .(3a AHCIHILIIHH
Forms (and / HeobxigHoCTi) / /
or methods Assessment Percentage of
Kon/ Pe3yabTaTr HaBuyaHHs/ and Il;:lel;)sdni::td grg](fei}:llilhe
Code Learning Outcome (LO) e tosetn) | threshold f | discipline
and learning applicable)
3HaTH OCHOBHI IIOCTaHOBKH 33724 _
NPUAHATTS PIICHb B YMOBaX KOH(IIKTY Konmpononi
(HOpMasbHY (hOpMY XapaKTEPUCTHIHY pobomu (KP),
PH/ . . 60% npasunvrux
LO IpH) Ta MPHHININ ONTHMATBHOCTI. / . Jlexyis/ sionosioe 2504
L1 Know the basic formulations of decision- Lecture saxuCem ’
) making problems in conflict (normal form e
characteristic of the game) and the camocmiuol
principles of optimality. P 06%":;’;2’;”"1 /
3HaTH OCHOBHI BU3HAYEHHS, (HOPMYIIH, 60% corr’ec p
PH/ | e iinarra pitsein b ywonax xonduicry. | Texyiy/ | “ISWerS Defense
Lo / Know the basic definitions, formulas, Lecture of independent 25%
1.2 concepts and provisions, approaches to work, exam
decision-making in conflict.
BwmiTu 3acTocoByBaTi MEeTOAM
phy | SHAXOLKEHHS PO3B’SI3KiB 3a7a4 Camocmitina
LO NPUUHATTS PillieHb B YMOBaX KOHQIIKTY./ poboma / 2504
1 Be able to apply methods for finding Independent Saxucm
’ solutions to decision-making problems in work SV
conflict situations. cgmocm.lunm y,
BMmiTi BUKOPHCTOBYBATH irpoBi MO po l())mu, renum
PH/ NPUAHATTS PIICHb B YMOBaX KOH(IIIKTY Camocmitina in;{; ZZZ:{ ;
JUISL PO3B’sI3aHHA IPAKTUYHUX 3a7a4d. / poboma / o
124(2) Be able to use game models of decision- Independent work, exam 25%
’ making in conflict situations to solve work

practical problems.
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6. CrhiBBigHOIIEHHA Pe3yJbTATIB HABYAHHA [IHCOMIUIIHM i3 NPOrpaMHUMH pe3yJbTaTaMH
HABYAHHSA /

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

Pe3yabTaTH HABYAHHSA TUCHMIIIHA /

Learning outcomes of the discipline | PH/ | PH/ | PH/ | PH/
LO | LO | LO | LO
I[IporpamHi pe3yJabTaTH HABYAHHSA / 1.1 1.2 | 2.1 2.2
Program learning outcomes (PLO)

I[IPH/PLO 2. BukopuctoByBaTH MOJEIi Ta  METOAH
MPUUHATTS PillleHh Ha OCHOBi Teopil HEWITKMX MHOXKHH Ta B
YMOBax HEBH3HAUEHOCTI 1 PU3WKIB B MpOIlECi yNpaBIiHCHKOL
nisbHOCTI 3a ranmy3simMu. / To use models and methods of
decision-making based on fuzzy set theory and in conditions
of uncertainty and risk in the management of industries.

ITPH/PLO 9. Bonoamitu MeTogaMuH Ta  TEXHOJOTiSIMU
opraizamii ~Ta  3aCTOCYBaHHS  JaHUX Yy  3ajgadax
O0YHCITIOBAILHOTO 1HTENEKTY, OyJayBaTh MOJENi MPUAHSATTS
pilllecHb Ha OCHOBI  Teopii po3mi3HaBaHHi 0Opa3iB,
HelpoMmepek Ta HediTkoi Joriku. / To acquire knowledge + +
about methods and technologies of organization and
application of data in problems of computational intelligence,
to build decision-making models based on the theory of
pattern recognition, neural networks and fuzzy logic.

7. Cxema ¢opmyBaHHA oniHKU. / Scheme of formation of assessment.

7.1 ®opmu oUiHIOBAHHS CTY/AEHTIB: Pe3ynpTaT HaBYAIBHOI JisUTHHOCTI CTYACHTIB OIIHIOIOTHCS 32
100-6anpHOrO mKanoro. [Ipu BrucTaBieHHI OaliB BPaXOBYETHCS: OIIHKHM 32 KOHTPOJIBHI podotu — 10+10
OauiB, moTo4He ouiHoBaHHS — 40 OGasis.

- ceMeCcTpPOoBe OI[iHIOBAHHS
1. Konrponena pobdora: PH1.1, PH1.2, PH1.3, PH2.1 — 30 6axnis / 18 auis,
2. 3axuct camocriiiHOi poboru: PH1.4, PH2.1, PH2.2— 30 6axniB / 18 Gais.

[TincymMkoBUi KOHTPOIIL POBOAUTECS Y hopMi icruty — 40 Gautib.
[TincymkoBa ominka 100 = 60 + 40.

SKmo CTyAeHT 3 MOBaXHWX MNPUYHH, SKI MIATBEPKEHO JOKyMEHTalbHO, OyB BiJICYTHIM mpH
HalMCaHHI KOHTPOJIBHOI POOOTH, BiH Ma€ MpaBO Ha OJHE INMEPECKIaJaHHA 3 MOXKJIHMBICTIO OTPUMAaHHS
MaKCUMaJIbHOT KIbKOCTI OasniB. TepMiH nepeckiiaiaHHs BU3HAYA€ThCS BUKJIA1a4eM.

CTyzieHT JOIyCKaeThesl JIO iCTUTY, SIKIIO B ceMecTpi HaOpaB He MeHine HiK 20 OamiB. st oTpumaHHS
3arajabHOI TIO3UTUBHOT OLIIHKY 3 TUCIUILUIIHY OI[iHKA 32 ICITUT Mae OyTH He MeHIe 24 6ariB.

Icrut BBaXKAETHCS HE 3[IaHKM, SIKITO CyMapHa KUTbKICTh OalliB 3 JUCIUITTIHU cKiiaiae MeHiie 60 OariB.

Ha mincrasi n.m. 4.1, 4.2 "llonoxeHHs Mpo TOPSIOK OIIHIOBAaHHS 3HaHb CTyAeHTIB" Ta m.a. 4.6.1,
7.1.5,7.1.11, 7.1.12 "TlonoxeHHS PO OpraHi3aIiio OCBITHHOTO MpoIiecy':

- MaKCHUMaJIbHA KUJIBKICTh OAITiB SIKi MOXKYTh OyTH OTpHUMaHi CTYJICHTOM YIIPOJIOBXK 1-ro cemectpy: 100 Ganis;

- CTYIEHT JOMYCKAa€eThCs 10 ICHMTY, SKIIO0 B ceMecTpi HaOpaB He MeHule 20 OajniB Ta OTpUMaB He
MEHIIIe MiHIMallbHOI MOPOTOBOI KiIBKOCTI OamiB 3a MOTOYHY Ta KOHTPOJbHY JabopaTopHy poboty. s
OTPUMAaHHSA 3arajbHOi TO3UTUBHOI OIIHKH 3 TUCIUILTIHYU OIliHKA 3a icUT Mae OyTu He MeHIe 24 GaiB.

— SIKIIO TPOTITOM CEMECTPY CTyAEHT HaOpaB MeHmie 60 06anmiB i MOMyIIEHWH 1O MiJICYMKOBOTO
KOHTPOJIIO, TO HOMY HAJa€ThCs MOXKIMBICTh HAMUCATH MiJICYMKOBY KOHTPOJBHY poboty (25/15 GaiiB),
0anu 3a SIKy T0JIal0ThCS 0 HAaOpaHUX YIIPOJOBK CEMECTpY OaiB;

- pe3yJIbTAaTH HABYAHHS, SKi OLIHIOIOTLCSA y 2 KOHTpoIbHUX podorax: PH1.1, PH1.2, PH2.1, PH2.2;

- popma mpoBeieHHS: TMCHhMOBI POOOTH;

- BUIM 3aBJlaHb: 3 TEOPETUYHI TUTAHHS.
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CTyIeHT JOIMyCKAEThCsI 10 MiJICYMKOBOTO KOHTPOJIO Yy (OpMi iCIIUTY, SIKIIO B CEMECTpi HaOpaB He
meHme 20 OamiB 3a KOHTPOJIBHI poOOTH i NpH HIbOMY 3arajioM HaOpaB He MeHme 24 OamiB. /s
OTPHUMaHHS 3arajlbHOi O3UTHBHOI OLIHKY 3 TUCIMIUIIHUA Ma€ OyTH OTpUMaHO He MeHIue 60 Gais.

- miIcCyMKOBe OLiHIOBAHHA: icnuT /

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

Tunoea KoHmpoabHa podooma CKIANAETHCS 3 TCOPCTUYHHUX Ta MPAKTHYHUX 3aBJaHb 32 MaTepiaioM
JIEKIH. /
Typical test work consists of theoretical and practical tasks based on lecture material.

Mamepian, uio sunocumupca Ha KOHmMpPoOLHy podomy /

Material submitted for control work:

1. Knacudikamis irop.

2. Jlominytoui ctpaterii. HegominoBa#i crparerii. TeopeMu nipo icHyBaHHsI IOMIHYIOUHX Ta
HEJIOMIHOBaHHUX CTpATETiH.

3. Ob6epexHi crparerii. Teopema mpo icHyBaHHS 00EpEKHUX CTpATETiil.

4. Hecyrttesi irpu. O6GepexHi cTpaTerii B irpax JBox oci0 3 HyTb0BOIO cyMoto. Teopema mpo cifyioBy
TOUYKY aHTaroHICTUYHOI I'pH. ['pa «ayemnby .

5. Cknanna piBHOBara. Teopema mpo iCHyBaHHS CKJIaHOI piBHOBaru. Posropuyra ¢opma rpu.

Hepeso rpu. Teopema Kyna.

Cra0binbai yrogu. CruiipHa piBHOBara Hermra.

PiBHOBara y cyMiCHUX 3MilIaHUX CTpaTeTisfX. ['pa « BBIWIMBI BOIII».

[oninu y koonepatuBHuX irpax. Teopema mpo icHyBaHHS IOJIiTIB.

- SIAPO TPH. A-JPO I'PHU ABOX 0CI0, Y- AP0 IpH.

Lo
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10. Knacudixkamis irop aBox oci0.

11. Irpu y xapakrepuctuyHiii opmi. XapakrepucTudHa GyHKIiS TP B HOpMaIIbHIH (opmi.

12. C-saapo rpu. BnactuBocTti C-simpa. 30anancoBaHi irp.

13. Bekrop llemmi. KonctpykTuBHe o3HaueHHs BekTopy Llemmi. BapiariiiHe o3HaueHHsT BEKTOPY
Menui. BrmactuBocti BexTopy Llemi. Bekrop et B omykimux irpax.

14. Jlekemin. N-siipo Ta Oro BJIacTUBOCTI. AJITopuTM Homyky N-siapa. /

. Classification of games.

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

dominant strategies.

3. 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 —

0 0 N o

7.2 Oprani3aiis OiHIOBAHHSA:

Tepminu npoBeneHHs1 GopM OLiHIOBAHHA:

1. KonTponbHa po6oTa 1: 70 7 THXKHS ceMecTpy.

2. KonTponbna pobota 2: 10 15 THxHS cemecTpy.

3. 3axucT caMocTiitHOT poboTH: 10 14 THXKHS ceMecTpy.

CtyneHT Mae NpaBO Ha OJHE MNEpecKIaJaHHd KOKHOI KOHTPOJBHOI POOOTH 13 MOJKJIMBICTIO
OTpUMaHHA MakcuManbHO 80% MOYAaTKOBO BHM3HAYEHHUX 3a L0 KOHTPOJBbHY poboTy OainiB. TepmiH
NepeCcKIaJaHHsl BU3HAUAEThCS BUKIIAaueM.

VY BUMajKy BiICYTHOCTI CTy/I€HTA 3 MOBAXHUX MPUYMH BIIPAIIOBAaHHS Ta Nepe3adi KOHTPOJIbHUX
pOOIT 3IIHCHIOIOTHCS Y BIAMOBITHOCTI 0 ,,[l070%eHHS PO MOPSAAOK OI[IHIOBaHHS 3HaHb CTYJEHTIB NpH
KpEeIUTHO-MOYJIBHIHM cHCTEeMi opraHi3allii HaB4ampHOTO mporecy” Bix 1 sxoBTHA 2010 poky. /

Evaluation organization:

Terms of evaluation forms:

1. Test: up to 7 weeks of the semester.

2. Test work: up to 15 weeks of the semester.

3. Defense of independent work: up to 14 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. lllkana BignoBigHocTi oninok / Rating scale

Bigminno / Excellent 90-100
Hdoope / Good 75-89
3angoBinbHo / Satisfactory 60-74
He3apoBisibho / Fail 0-59
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8. CtpykTypa HaBYaJbHOI (UcuMIUIiHM. TeMaTHyHuMil IUIaH 3aHATH /
Structure of the discipline. Thematic lesson plan

Ne
Jlexrii/
No
lectures

Ha3pa sekuii (Temu) /
Title of the lecture (topic)

KiabkicTs
TrOauH /
Number of
hours

Cam.
podot
a/
Ind.
work

Jlexuii/
Lectures

Yacmuna 1. HexooneparuBHa noseainka rpaeiiB. / Part 1. Non-cooperative behavior of players.

Tema 1. I'pa y HOopmanbHili Qopmi. Knacudikaris irop: 3a B3aeMomi€ro
rpaBIiB; 3a yMoBaMH  iH(GOPMOBAHOCTI  TpaBLiB.YMOBH  IOBHOI
HeiHdopMoBaHOCTi TpaBuiB. JloMiHyBaHHA crTparterid. JlomiHyroui Ta
HeZloMiHOBaHi cTparterii. Teopemu mnpo IiCHYBaHHS JOMIHYIOUHX Ta
HE/IOMIHOBAHHX CTpPATETii.

Camocmitina poboma: Po3s’s3anHs npukiamiB. OOepexHi cTparterii B
HEaHTArOHICTHYHUX irpax [4, ¢. 62-73], [3, ¢. 183-186]. /

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. O6epesxHi crparerii. Teopema mpo icHyBaHHS 00€peKHUX CTpaTETiH.
HecytreBi irpu. [loOymoBa MHOXMHH o00epexHHX cTpaTerid. OOepexHi
cTparterii B aHTaronictuyaux irpax. lina rpu. CimjoBa ToYKa aHTarOHICTHIHOT
rpu ABox oci6. Teopema mpo icHyBaHHS ONTUMAaILHUX CTPATErii.
Camocmitina poboma: Po3s’s3anHs npukiamiB. OOepexHi cTparterii B
AHTArOHICTHYHUX irpax [4, c. 73-82],[3, c. 183-186]./

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 MaTpUYHUX aHTAroHiCTUYHHUX irpax. OCHOBHI
HOHATTS Ta Teopemu. [loBHICTIO 3MimIaHi cTparerii. Po3B’si3aHHs MaTpHYHKX
irop. I'padiunnit Metos. 3BeJCHHS] MATPUYHOI TPU A0 MapH ABOICTUX 33724
nmiHiiHOTO mporpamyBaHHs. HaOmmkeHi MeToaw poO3B’si3aHHS MaTPUUHUX
irop. Meton bpayna-Pob6incon. Perynspuuii iTepatuBauil anroput™m. Metoa
nudepeHIiaIbHIX PiBHSIHB.

Camocmitina poboma: Po3B’s3aHHS mNpuKIaniB. 3MimaHi cTpaTerii B
MaTpPUYHUX aHTaroHiCTHYHHX irpax [4, c. 82-91], [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].
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Tema 4. YMoBu noBHOT iHGopMOBaHOCTI TpaBuiB. [locimoBHE BUKITIOUEHHS
noMiHOBaHHMX cTpateriii. CxmagHa piBHOBara. TeopemMa Tpo iCHYBaHHS
ckiagHoi piBHoBaru. PosropHyra ¢opma rpu. I'pa «Bubopu 3 npaBuiom
BeToy. [lepeBo rpu. Teopema Kyna. [Ipuknaan ckinagHoi MOBETIHKA TPaBIIiB.
I'pa «moxin nonmapy mpu iHGuALI». ['pa «rmapagokcaabHU METO TTOILITY».
Camocmitina poooma: Po3B’s13aHHs pUKIafiB. Po3B’13aHHS MAaTPUYHUX 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. BusHaueHHs Ta yMOBH 3acTOCyBaHHA piBHOBaru Hema. BimactuBocti
piBHoBar Hema. IloBeqinka rpaBiiB B yMOBax MiHIMaIbHOT iHHOPMOBAHOCTI.
[Mponeaypa Kypno. Criiiki, TOKalIbHO-CTilKi Ta HECTiKi piBHOBarh. ¥ MOBH
JIOKaJIbHOT CTIHKOCTI PiBHOBAT.

Camocmitina poboma: Po3B’s3anHs npukinaniB. PiBHoBara 3a Hemrewm [4, c.
108-1217, [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. [Ipobnema BuGopy e€auHOi piBHOBaru. /loMiHYBaHHS 3a BHUTPAIIOM.
JomMinyBaHHs 3a pusukoM. HecumerpuyHa iH(OPMOBAHICTh T'paBIIiB.
PiBroBara 3a IlItakenms6eprom. Teopema npo icHyBanHs piBHOBar LlItakens6epra.
Camocmitina poboma: Po3p’si3anns npuknafiiB. CtabineHi yrogu [4, c. 121-
130], [3, c. 237-263]./

Topic 6. The problem of choosing a single equilibrium. 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].

Koumpoavna poooma 1/ Test work 1 1

Bcwvoeo 3a wacmunoio 1/ Total for part 1 12 46

Yacmuna 2. KoonepatuHa noBeainka rpaeiliB. / Part 2. Cooperative behavior of players.

Tema 7. Po3BuTOK KOHIENIii piBHOBar y CyMICHHX 3MIIIaHHX CTpATeTisX.
Busnauenns cnabkoi piBHOBarm y CyMIiCHHUX 3MIIIaHUX CTpaTeTisx Ta Iii
BiactuBocTi. Teopema mpo icHyBanHs. CrieHapiii morpo3 Ta Horo BIacTHUBOCTI.
Teopema npo icuyBanus. [loxin. Teopema npo icHyBaHHS TOJLTY.
Camocmitina poboma: Po3p’s3aHHS TpuKiIamiB. PiBHOBarm y cymicHHX
3MIIIaHUX cTparterisx [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. Metarpa XoBapaa. Mertactparerii. BaacTuBocTi piBHOBar B Metarpi
Xosapaa. [Ipuknan. BusHaueHHs o-s1pa rpu Ta HOTO BIACTHBOCTI.
Camocmitina poboma: Po3B’s13aHHS TPUKIAMIB. o-sapo Tpu [4, c¢. 121-130],
(3, c. 237-263]./

Topic 8. Howard's metagram. Metastrategies. Properties of equilibria in
Howard's metagr. Example. Definition a-game core and its properties.
Independent work: Solving problems. a-game core [4, p. 121-130], [3, p. 237-
263].
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Tema 9. Busznauenns [-sifjpa rpu Ta HOro BIAacCTHBOCTI. Bu3HaueHHs y-simpa
TpH Ta HOTO BIACTHBOCTI.

Camocmitina poboma: Po3B’s3aHHs npuknamiB. B-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].

Tema 10. Il”pI/I y xapaKTepHCTI/Iqu dhopmi. XapaKTepHCTHqHa (GyHKIIiS TpU B
HOpMaJbHIH (hopmi. Bnactusocti irop B xapaKTepHcqum dopmi.
Camocmitina poboma: Po3B’si3aHHs TpukianiB. ['pa B XapakTepuCTHUHIN
dopmi [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].

10

Tema 11. IMoginn. I[0M1HyBaHH>1 Snpo rpu. Teopema (npo XapaKTepu3aliiio
snpa). 36amancosani irpu. Teopema bonzapeso. Omnyxmi irpu. [Ipukmam.
Camocmitina poboma: Po3s’si3anns npuknanis. C-sapo rpu [4, c. 130-143],
[3, c. 263-274]./

11 Topic 11. Divisions. Domination. The core of the game. Theorem (on the 2 8
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-simpa. Teopema npo ceiaekTop. AITOPUTM MOIIYKY
N-sinpa. Busnauenns siapa Ilerni. 3naxomkenns Bexropy Lleri. [pukman
3HaxokeHHs Bekropy Hlemi. /

12 Topic 12. Properties of the N-nucleus. The selector theorem. N-core search 1 /
algorithm. Definition of the Shepley kernel. Finding the Shepley vector.
Problem of finding the vector Shepley.
Koumponvna poboma 2 / Test work 2 1
Bcvoeo 3a wacmunoro 2 / Total for part 2 12 46
BCbOI'O / TOTAL 24 92

3aranbHuii o6csr — 120 200., B Tomy umcai: / The total amount is 120 hours, including:
Jlekiii — 24 rox., / Lectures — 24 hours,

CamocriitHa po6ota — 92 roa., / Independent work — 92 hours,

Koncynprariii — 4 roa. / Consultation — 4 hours

9. PexomennoBaHi qxepesa./ Recommended sources.
OcHoBHi: / Basic:

. Mynen 3. Teopud urp ¢ npuMepamMu U3 MaTeMaTHYeCcKon IKOHOMUKHU. — M.: Mup, 1985.-200 c.

. Mynen 3. KoonepatuBHOe NpUHATHE pellleHnd: AKCHOMBI U Mofend. — MockBa: Mup, 1991. — 464 c.

3. Borowun O.®., Mawenxo C.O. Mojeni Ta METOIW NPUUHATTS PillIeHb: HABY. TOCI0. JUIS CTY[l. BUIIL.
HaBY. 3aKJ. — 2- Te BUI., epepod. Ta qonoB. — K. : BIIL] "Kuiscwkuii ynisepcuret", 2010. — 336 c.

4. Mawenxo C. O. 30ipHUK 3ama4 3 Teopii MPUHAHATTS pimeHb: HaBd. mocib. — K.: «BumaBHHUIITBO

Jrogmmmay, 2018. — 192 c.

JlopaTkosi: / Additional:
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. Bunkac .M. OntuManbsHOCTh B UTpax U permenusx.-M.: Hayka, 1990. -256 c.

. Bacun A.A., Mopo3ose B.B. Teopus urp u Mojenu maremMaTudeckoil skoHomuku. — M.: MakcllIpecc,
2005. -272 c.

3. Xapwanvu [oxc., 3envmen P. OOmias Teopusi BbeiOOpa paBHOBecusi B urpax. — Cankt-IlerepOypr:

OkoHoMmuueckas mkona, 2001.- 424 c.
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