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CTYAEHTIB Yy SIKOCTI CY4acCHOTO AWIAKTUYHOTO NMPUHLUILY, SIKUI BioOpakae TOJIOBHI IMOJIOXKEHHS OHI€T
3 BXJIMBHUX CTOPiH HABYAJIBHOTO IPOLECY.

2. IlpoanamizoBaHO poONb 1 Miclle HpPUHIMITY CBiTOMOCTi, AaKTHBHOCTI Ta CaMOCTilfHOCTI
(caMoCTiIiHOCTi, AKTUBHOCTI Il CBiZOMOCTI) YM NPHHLUHIY CAMOCTIHHOCTI (NPUHLUIY MO€XHAHHS
ayAUTOPHOI Ta CaMOCTIHHOI HaBYANbHOI AiSUTBHOCTI) cepel iHIINX MPHHIUITB HaBUYaHHS.

3. BumineHo ocHOBHI mpoOieMu, siKi HEOOXiTHO BHUPIIIMTH ISl MTOBHOLIHHOTO YIPOBAIKECHHS
MIPUHIIMITY CAMOCTIHHOCTI ¥ CHCTEMH CaMOCTIMHOI HaBYaIbHOI JisUTBHOCTI (POOOTH) CTYACHTIB Y OCBITHIO
MIPAKTHUKY.
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BIZOMOCTI ITPO ABTOPA
Bypak Bosoaumup IBanoBuY — oneHT kadenpu Gpi3uku Ta METOIUKH ii HaBuaHHS KpHBOpPi3bKOro neaaroriyHoro
incrutyry JIBH3 «KpuBopi3bkuil HallioHaJIbHUN YHIBEPCHTETY.
Kono naykosux inmepecie — Teopis Ta METOIMKA HaBYaHHS (i3UKH y cepeHii Ta BUILIH IIKOI.

3ACTOCYBAHHSA TEOPIT IFOP B EKOHOMIL|I
Jlrodmuna rNA4KOBA, MapuHa HAYMOBA

B cmammi posensinymo o0un 3 po30inie npukiaoHoi MamemMamuxy - meopis icop, sika Mac 0yice 8alciuse
3HAYeHHs1 O WMYyYHo20 inmenekmy, Kibepnemuxu ma exonomiku. I[Iposedeno ananiz ocHO6HUX OOCAIOdNCEHD
ma nyonikayitl, po3eisiHymo icmopilo po3eumky meopii ieop. Buznaueno neeni npobremu, 3 AKumMu ModNCHA
BIMKHYMuUCs npu NPaKmuyHoMy euKkopucmanui yici mamemamuynoi meopii. Buokpemneno 3adaui 3
EKOHOMIMHUM KOHMEKCMOM, 6 SKUX 8 MenepiuiHill 4ac 3acmocogycmobcs meopis i2op: mMamemamuyti mMooeni
mopeie ma aykyionie;, eupoOHUYA NOGEOIHKA (ipm 5K HA PI6HI NPOOYKMY, MAK [ HA PIGHI 11020 8UPOOHUYMEA,
MoOeni KOHKypenyii Kpain ma mopeieenvHa Noaimuka 0epiucas; CyyacHi meopii MidcHapoOHoi mopeieii,
onooamxysanist, meopii 6upobnuyux opeanizayii mowjo. Poskpumo ocnoeni nonsmms meopii epu. xio epasys,
ocobucmuil Xio, 6UNadKosuUll Xio, NAAMeNCi, cmpamezis cpasys, ONMUMAIbLHA, YUCma ma miwana cmpameeii.
Hagedeno ocnoeni munu icop: KoonepamueHi ma HeKOONepamueHi, CUMEmpuyHi i HeCUMempUyHi, 3 HYIb0BOIO
CYMOIO [ 3 HEHYILOBOIO CYMOIO, NAPALEIbHI [ NOCHIO06HI, 3 NOBHOI ABO HenosHolo iHopmayieio, i2pu 3
HEeCKIHYeHHUM YUCIOM KPOKI8, Ouckpemui i nenepepeui epu, memaicpu. Pozensnyma napna ckinuena epa y
3aeanvHomy eueasioi. Poskpumo npunyun minimaxca, nowsmms cionoeoi mouku. Haeedeno npuxnao
EeKOHOMINHOT 3a0ayi 0151 NIONPUEMCMBA 3 MPbLOMA CMpAmezisamu, KA pos3esizana 3a 00NOMo20l0 MoOeni
mampuunoi epu. Hasedena onmumanvha cmpamezisi upoonuka npooykyii ma yina epu.

The article discusses one of the areas of applied mathematics, game theory, which is very important for
artificial intelligence, cybernetics, and the economy. Analysis of basic research and publications, reviews the
history of the theory of games. Identified some of the problems that may be encountered in the practical use of
this mathematical theory. Highlighted the problem of the economic context in which the currently applied game
theory: mathematical models of trading and auctions, production behavior of firms at both the product and the
level of its production models of competition and trade policies of the modern theory of international trade,
taxation , the theory of industrial organization. Disclosed the basic concepts of game theory: the course player,
personal, random move, payments, player strategies, optimal, pure and mixed strategies. The main types of
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games: cooperative and non-cooperative, symmetric and asymmetric, zero-sum and non-zero sum, parallel and
serial, with complete or incomplete information, games with an infinite number of steps, discrete and
continuous games, metagame. Considered the ultimate steam game in general. Discloses the minimax
principle, the concept of a saddle point. Is an example of the economic problem for the company with the three
strategies has been solved by the model matrix game. Represented the optimal strategy manufacturer of
products and the price game.

I[MocTranoBka mpodaemu. OAHUM 3 PO3IUTIB MPUKIAJAHOI MaTEMaTHKH, TOYHIIIE, TOCHiIKCHHS
omepalliii, € Teopisa irop. Haiyactime Meroau Teopii irop 3HaXosITh 3aCTOCYBAaHHS B €KOHOMIIl, TPOXH
pinme B iHIIMX CyCHIIBHHUX HayKaX — COLIOJIOrii, MOMITONO ], ICUXOMNOrii, eTHKH Ta iHmuX. «Teopis
irop — 1€ Teopis MaTeMaTUIHUX MOJeNIeH Ui MPUIHITT ONTUMAIBHUX PillleHh B YMOBaX KOH(MIIKTY»
[1]. Ayxe BaxxIMBe 3HaUEHHSI BOHA Ma€ JUIS IITYYHOTO 1HTENEKTY Ta KiOEpHETUKH, 0COOIMBO 3 MPOSBOM
iHTEpecy 10 IHTEeNIEeKTyaJIbHUX arcHTIB.

ITix rporo po3yMitOTh TIpoIiec, B IKOMY OepyTh y4acTh JBi i OinbIIe CTOPiH, SKi BEAyTh OOPOTHOY 3a
peanizanito cBoix iHTepeciB. KojkHa 31 CTOpiH Mae CBOIO METy 1 BUKOPHCTOBYE JESKY CTpaTeriio, ska
MOX€ BECTH JI0 BUTPAILy Y Iporpamry, 3aJIe)kKHO BiJ] MOBEIIHKH 1HINUX rpaBIiB. Teopis irop momomarae
BHOpaTH Kpalii cTpaTerii 3 ypaxyBaHHSIM YSBIICHb NP0 1HIINX YYaCHHKIB, X pecypciB i iX MOXIJIUBUX
BUHUHKIB.

IepeBaskHa OLMBLIICTE ITiNIEl HOCATAETHCS 3a JOIOMOTOI0 MIEBHUX cTpaTeriil. HaBiTh mepex tum, sik
KyIUCh HTH, BH IOAYMKH MOETIOETE Ball MapmipyT. 30BCIM iHIIA CIpaBa — EKOHOMIYHI LMl Ta
3apmaHHs. lloOymoBa onTuManpHOI CTpaTerii B GKOHOMIUHHX 3ajadax IyxXe CcKiIagHa. Tomy
BHUKOPHCTaHHS TEOPii irop € CBOEYaCHUM 1 akTyaJIbHUM. B YkpaiHi, Ha >kaJib, 3aCTOCYBaHHS JaHOI Teopii
3aHAJITO OOMEXEHE B CHITY IICUXOJIOTIYHUX a00 1HIUX YNHHUKIB.

AHaJIi3 OCHOBHHX J0CJiMKeHb i myOuikamiii. Teopis irop mMae He myxe HOBry icropiwo. e y
BICIMHAJIITOMY CTOJIITTI NPONOHYBAJNWCS cTpaTerii abo onTHManbHI pIlIEHHS B MaTeMaTHYHOMY
moznemtoBanHi. A. Kypro Ta XK. Beprpan posrisaanu 3amayi BUpOOHMIITBA B YMOBax OJITOMONii, sKi
MI3HIIIE CTaIu TPUKIaJAaMHu Teopii irop.

Bupimansauif mOBOpOT y pO3BUTKY ILi€i Teopii ctaBca y 1928 poui 3aBmsaku Jx. ¢on Heitmany.
Came Tofi BiH IIPEACTaBUB MaTeMaTUYHE OOTPYHTYBAHHS 3arajibHOI CTpaTerii Ui TP IBOX YYaCHHKIB B
TepMiHax MiHiMi3amii Ta Makcumizanii. OZHUM 3 POIOHAYATBHUKIB Teopii irop OyB 1 (paHIy3bKHil
MatemaTuk E. Bopenb. Ane mepmum cucTeMaTH30BaHMM BHKJIAJIOM ifield 1 METOJIB y il ramysi Oymna
pobora ¢on Heiimana i O. MopreHmrepHa «Teopiss irop 1 ekoHOMiYHa TOBEmiHKa» [2], ska
PO3MOBCIOAMIIA TEOPilO iIrop Ha JOBUIHHE YHCIO YYAaCHUKIB 1 3aCTOCYBaja If0 TEOPit0 0 €KOHOMIYHOI
MOBEIIHKY. 3alporoHOBaHa B Hilf cTpaTerist — «MiHIMakcy, abo MiHiMi3aliss MaKCUMaJIbHUX BTpaT, —
BH3HAYAETHCS K PaLliOHANBHUHM Kypc B yMOBaX HEBU3HAUCHOCTI.

Teopis irop cmodaTKy po3risaana €KOHOMIYHI Moneni, aie ax 1o 1950-x BoHa 3anumanacs
(dhopMasbHOIO Teopiero B pamkax maremaTwku. Ha mowatky 1950-x JIxon Hem po3pobuB meronu
aHaji3y, B SKUX BCl yUaCHMKHM ab0 BUTparoTh, a00 TepIiATh mopasky. Lli cuTyauii omepikanu Has3BH
«piBHOBara 3a Hemrem». Bxke 3 1950-X pp. mOYMHAIOTHCS CIIPOOM 3aCTOCYBATH METOAM TEOpii irop He
TiIJIbKK B €KOHOMIlIIi, ajie B OioJorii, kKibepHeTuIli, TexHili, antpomnoinorii. ¥ 1960 - 1970 pp. iHTepec a0
1€l Teopii 3racae, He3BaXKAIOYM HA 3HAYHI MaTEMaTH4HI pe3yJbTaTH, OTPUMaHi Ha TOH Yac. 3 cepeluHH
1980-x pp. MOYMHAETHCSI AKTUBHE MPAKTUYHE BUKOPHUCTAHHS Teopii irop, ocoOIMBO B €KOHOMINi Ta
MeHepkMeHTI. 3a octanHi 20 - 30 pokiB 3Ha4eHHsS Teopil irop Ta iHTEepeC 3HAYHO 3POCTAE, AESKi
HaNpsIMM Cy4acHOI eKOHOMIYHOI Teopii HEeMOXIJIMBO BUKIACTH Oe3 3acTocyBaHHA Hel. Y 1994 pomi JIx.
Xapmani i P. 3enpren orpumanu HoGeniBcbKy mpemiro 3 eKOHOMIKH 3a poOOTH B 00JacTi Teopii irop
(HampuKiIan, IEeperoBOPH 3 OAHOCTOPOHHIMM TPAaHCAKIIMHUMM BHUTpaTaMM, piBHOBara pUHKY 3
MIPOJABIIEM 1 JIEKiUIbKOMa MOTEHIiTHIME noKynisiMu ). PoboTta «Ctpaterisi KOH(IIKTY» HOOENIIBCHKOT O
naypeata 3 ekoHoMiku 2005 p. Tomaca Illemniara ctana BeTUKHM BHECKOM y 3aCTOCYBaHHS Teopii irop.

OpHak, iCHYIOTH IE€BHI IpoOJIeMH, 3 SIKUIMHM MOXKHA 3ITKHYTHCS MpPU MPAaKTUYHOMY BHUKOPHUCTAHHI
MateMaTH4HOi Teopii irop. [i MaTemartuuHuii amapatr € 3aTpaTHHM. Horo 3aCTOCOBYIOTh UL
BHITPABJIaHUX 3aBJIaHb: MOJIITUKA, EKOHOMIKa MOHOIIOJMIN Ta PO3MOALTY PHHKOBOI BJIAJIH TOIIIO.

Mera fpocCHiIKeHHSI — PO3IJSIHYTH ICTOPi0 PO3BUTKY Teopii irop, il CyTHICTh, BKa3aTH
knacudikaiito irop i popmu ii mogaHHs, MOKA3aTH MOXKIIMBICTh 3aCTOCYBaHHS ITi€] TEOPil B €KOHOMIII.

OcHoBHa yacTuHa cTatTTi. Teopis irop 3aCTOCOBYETHCS B €KOHOMIIIl HE TUIBKU JI0 MOJCTIOBAHHS
3a/la4 opraHizallii MPOMHUCIIOBOCTI, SIKi CTajl BXKe KIACHYHHMMH, ajie i B3arayi MpakTHYHO JO KOXKHOI
3aJ1a4i, 1[0 Ma€ EKOHOMIYHUH KOHTEKCT. Tak, ChOroaHi I1e:

e MaTeMaTH4Hi MOJIEJi TOPTiB Ta ayKIiOHIB (MIKpOPiBEHB);
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e BHpoOHHYA MOBEAiHKAa (ipM SK Ha piBHI HPOAYKTY, TaKk 1 Ha piBHI Horo BHPOOHUIITBA,
BKJTIOYAIOYM TAKOXK 1 MOBEIIHKY BHYTPIIIHIX A7 pipMu cy0’eKTiB (Ha IPOMDKHOMY piBHI €KOHOMIKH);

e Mofeni KOHKypeHHii KpaiH Ta TOpriBeJbHa MONITHKA JEpXaB, MOHETapHa MOJITHKA
(MaxpopiBens) [3].

3BHUaifHO, IUM 3aCTOCYBaHHS TeOpii irop He BHUEPIYeThCS. Amapar Teopii piBHOBAard Ta Teopil
irop CTaB OCHOBOIO JUIS CTBOPCHHS CyYacHHX TeOpii MIXHApOJHOI TOPTiBNi, ONOJATKYBaHHSI,
CyCHiIbHOrO 0Js1ara, MOHETapHOI €KOHOMIKH, Teopii BUpOOHHUNX opraHizariii [4].

I'pa — 1me maTemaTHuHa Mozeidb KOHGUIIKTHOI cutyalii. CTOpoHH, sIKi NPUHMAIOTh y4acTb Y
KOH(JIIKTi, HA3UBAIOTh TPABLSIMHU, PE3YNbTAT KOH(IIIKTY Ha3UBAIOTh BUTPAILIEM.

XoIoM TpaBLsl HA3UBAIOTh BUOIp 1 3miMCHEHHS OfHi€l i3 AiH, 1o mependaveHi mpaBmwiIaMH. Xoau
MOXYTb OyTH OCOOMCTMMHM 1 BUMAAKOBUMHU. OcoOMCTHH Xim — 1ie CBioMUI BHOIp rpaBlIeM OJHI€l 3
MOXIIUBHUX Hiif. BumaakoBuif xin — 1e BUMaakoBo oOpaHa fist. ii MoxXyTh OyTH MOB'sI3aHi 3 IiHAMH,
o0csiraMu IPOJaKiB, BUTpaTaMy Ha HAYKOB1 JOCIiKEHHs 1 po3poOku Tomro. [lepionu, mpoTsarom sKux
rpaBIli poOIATh CBOI XOAM, HA3UBAIOTHCS eTamaMu I'pu. BuOpaHi Ha KOXXHOMY eTari XOIW HAaIpPUKIHIT
BHU3HAYAIOTh «IUIaTeXi» (BUrpam abo 30MTOK) KOXKHOTO I'paBI. BoHM BH3HA4aIOThCS B MaTepiaJbHHUX
miHHOCTAX a0o rpomax. llle omHuM MOHATTAM AaHol Teopii € cTpaterisa rpasis. CTpaTeris rpaBisg — 1e
CYKYIIHICTh HpaBWJI, III0 BU3HAYAIOTh BUOIp HOro Aii mpu KOXXKHOMY OCOOMCTOMY XOi B 3aJISKHOCTI Bif
CHUTYaIlii, 0 CKIaacs.

Hus Toro mo0 3HANTH pO3B'SI30K TPH, CHiJ Ui KOXKHOTO T'paBLsi BUOpPAaTH CTpaTeriio, ska
3aJI0BOJIbHSAE YMOBI ONTUMaNIbHOCTI. TOOTO OJMH 3 TpaBLiB IOBUHEH OTPUMATH MaKCUMAJIbHUH BUTpAIl,
KOJIH IpyTHH JOTPUMYETHCS CBO€T cTpaterii. Y To¥H ke yac ApYruil rpaBelb MOBUHEH MAaTH MiHIMaJIbHUI
Iporpall, SKII0 HepIIuil JOTpUMYETbcsl CBO€T cTparerii. Taki crpaTerii HA3MBAIOTHCS ONTHUMAIBHUMHU.
OntumanbHi cTpaTterii HOBUHHI TAaKOX 3aJOBOJIBHITH YMOBI CTIHKOCTi, TOOTO Oyab-SKOMY 3 T'paBLiB
MTOBUHHO OYTH HEBUT1THO BIIMOBHUTHUCS Bil CBO€I cTpaTerii B il rpi. MeToro Teopii irop € BU3Ha4eHHS
ONTHUMAJILHOI CTpaTeTii U1 KOXKHOTO TrpaBIid [5].

HaBenemo ocHOBHI THIIH irop.

e Koonepamusni ma uexoonepamueni. 1'py Ha3UBAaIOTh KOOIEPATHBHOIO, SKIIO T'PaBIli MOXYTh
of0'emHyBaTHCcs B rpynH, Oepyun Ha cebe TmeBHI 3000B'sS3aHHS Tiepel I1HIIMMH TPaBISMHU.
HexoomnepaTuBHUX Irpa — KOJIM KOXKEH I'paBellb I'pae 3a cede.

o Cumempuuni i Hecumempuyni. ['pa Oylie CHMETPHYHOIO TOJIi, KOJIM BiJTMOBIHI CTpaTerii y TpaBIliB
OyayTh piBHI, TOOTO BOHM MaTUMYTh OJHAKOBI TTATEXKI.

® 3 HYIb08010 CYMOI0O | 3 HEHy1b060lI0 cyMOw0. B Tpi 3 HyIbOBOIO CyMOIO TpaBIli HE MOXYTb
30iMpImKUTH 200 3MEHIIUTH HasBHI pecypcu abo (oHA rpu. Y IbOMY BHIAIKY CyMa BCiX BHUTpPAIIiB
JIOPIBHIOE CyMi BCIX TpPOTpailiB mpu Oyab-fkoMy Xoji. B irpax 3 HEHyIbOBOI CyMOIO [6] BUTpail
SIKOTOCh T'PaBIsl HE 00OB'I3KOBO 03HAUA€E MPOrpall iHIIOro, 1 HaBMaky. Pe3ynbTaT Takoi rpu Moxe OyTH
MeHIIe a0 OUTbIIE HYIIS.

o [lapanenvri i nocnioogui. Y mapalieNbHHUX irpax rpaBlli XOIsATh OJHOYAcCHO, a00 BOHU He 00i3HaHi
mpo BUOIp IHIIMX JTOKH BCl HE 3pOoOJIATH CBIM XiA. Y MOCHiIOBHUX, a00 TUHAMIYHHUX, irpaX YYacCHUKU
MOXYTh POOUTH XOAM y BHUIIAJIKOBOMY IOPSIKY, aje IpU IIbOMY BOHHM OTPUMYIOTh JEIKy iH(OpMaIliro
IIpo MONEepeaHi Aii iHIINX TPaBLiB.

® 3 noguoro abo nenognow ingopmayicio. Y Tpi 3 TIOBHOK 1H(GOPMAIIIEI0 YYACHUKH 3HAIOTH BCi
XO0J, 3p00JIeH] 10 HOTOYHOTO MOMEHTY, TaK CaMo SIK 1 MOXKJIMBI CTpaTerii CyIpoOTUBHHUKIB, IO JO3BOJISIE
iM B meskid Mipi mepenbayMTH MOAANBIINKA pPo3BUTOK Ipu. lloBHa iHGoOpMmarlis He AOCTynHa B
MapaienbHUX irpax, OCKUIBKY B HUX HEB1OMI IIOTOYHI X0 CYIIPOTUBHUKIB.

B anaiizi MibKHApOAHUX BITHOCHH IrpH 3 HEMOBHOIO iH(OpPMali€l0 BUKOPHCTOBYIOTHCS CTOCOBHO
70:

1) moniTHIi CTPUMYBAHHS 1 KPU30BOT'O pearyBaHHS;

2) yrogamu 3 KOHTPOITIO Hajl 030pOEHHAMU;

3) nBopiBHEBOMY (BHYTPIIIHIH 1 MIXXHAPOIHHI) IpoIiecy MPUHHATTS pillicHb;

4) hbopMyBaHHS MI>XHAPOJAHUX ANIbSHCIB;

5) MIXKHApPOAHOTO JIiepCTBRA.

e Jepu 3 HecKiMYEHHUM HYUCIOM KpoKie. 3ajada, sKa 3a3BHYail CTABUTHCS B I[bOMY BHIIAJKY,
[oJsira€ He B IIOMIYKY ONTHMAJBHOIO pO3B'SI3KYy, a B IOHNIYKy XOo4a O BHUTpalIHOI CTpaTerii.
BukopucroByroun akciomy BUOOpPY, MOXKHA JIOBECTH, 110 iHOAI HABITh AJIS irop 3 MOBHOIO 1H(OPMAILIEO

18



HAYKOBI 3ATINCKU Cepis: Mpobnemu meToankn Bunyck 4 (1l)
¢pisnko-maTemMaTUYHOI i TEXHOMOrIYHOI OCBITU

1 IBOMa HACHiIKaMH — «BHUTPaB» YU «IIPOTpaB» — >KOJCH 3 TPaBLiB HE Mae Takoi crpaterii. Irpu B
peansHOMY CBiTi @00 Ti, 110 BUBYAKOTHCS B EKOHOMIIII, SIK TPABUIIO, TPUBAIOTh CKIHUEHE YMCIIO XO/IiB.

o Jluckpemni i 6e3nepepeni epu. BIMBIICTh JOCTIKYBaHUX irOp IUCKPETHI: B HUX CKiHUCHE
YUCIIO TPAaBIIiB, XOAIB, MOJiH, pe3ynbTaTiB Tommo. OJHAK Ii CKJIAJOBI MOXYTh OyTH pO3IIMPEHI Ha
MHOXHMHY JAIHCHMX uyHcen. Irpu, [0 BKIOYAIOTh Taki €JIEMEHTH, 4YacTO HAa3MBAIOTHCS
mudepeHIianbHUMU. BoHM 1TOB's3aHi 3 HEsKOI0 AIHCHOIO IIKAJOK (3a3BHYaif - IIKAJIOK Yacy), Xoda
o , 10 B HUX BiZ0YBAIOTHCS MOXKYTh OYTH TUCKPETHUMH 3a IPUPOI0I0. JludepeniianbHi irpu Takox
PO3IIIAAAIOTECS B TEOpil ONTUMI3aIliil, 3HAXOIATh CBOE 3aCTOCYBAHHS B TEXHIIll Ta TEXHOIOTLAX, Qi3HIi.

e Memaiepu. 1le Taxi irpu, pe3yabTaTOM SKHUX € HaOlp IpaBuiI Ui iHIIOI TPH.

B Teopii irop mopsz i3 iX kinacudikalli€ero BeTHYE3HY posib Tpae (opMma MOAaHHs TpU. 3a3BUUAi
BUIUIAIOTH HOPMaJIbHY, 00 MaTpuyHy (OopMy 1 pO3TOpHYTY, 3alaHy Y BUTJISII JiepeBa.

PosristHeMO, HaNPUKIIAA, apHy ckindeny rpy. Hexaii rpasiui X Ta Y marots ocobucti crparerii,

IpUYOMy TpaBemb X Mae J}l UHCTHX CTpaTeriit X, ,X,,...,X, , arpaseub Y — M crpareriii

m

Y,,Y,,..., Y, . Pe3ynbraT rpu OHO3Ha4YHO BU3HAYAETHCS BUOOPOM IpaBLsIMH Oy/b-sIKOI IAPH CTpaTerii
(X,.7, ) (i=Lm.j=1,.n).

[TnaTi>kHOIO MaTpUIIEI0 HA3UBAIOTH MATPHIIIO 7= {Zij}’(i =lL...m, j=1,.,n ), elIeMEHTaMH SIKOi €
BUTpalli, IO BiANOBIJAIOTH CTpATErisiM ( X..Y, ) B 3aranpHOMYy BHIVIAII MAaTpHUIO Z moxHa

npeaACTaBUTU HACTYIIHUM YUHOM:

Yj
¥ v, v,
X,
X, al ‘12 Zn
X, 2] 2y Zon
X Z Z . z
m m m mn
Busnauumo Halikpamty cepen crparerii X, X, ,..., X . llosHaunmo HaiimMeHImH BUrpaun

rpaBis X 1pu oOpaHHi iM CTpaTerii Y st BCiX MOMKJIMBUX CTpATerii rpasus Y :
1

fr A
Cepen uncen Q; (i =1,...,m) obepemo HailGinbIe:

O = max o, = max min z

P )
i=l,...,m i=l,..,m j=l,..,n y
me O, - rapaHToBaHMii Burpam rpaBus X npu Oyab-sAkiil crparterii rpaBus Y . UYucnmo O
HA3MBAIOTh HIKHBOIO LIIHOIO TP, a CTPATErio X, — MaKCHMIHHOIO.
1
ITo3nauumo
max z;, =3

i=1,....m

Cepen uncen g (j = 1,...,n) obepemo HaiimeHIIIE:

B=min B, = min max z

Jj=l,..,n Jj=l..,ni=l,..m i
Tyt B — TapaHTOBaHWH Mporpaml rpaBls Y npu Oyas-gkii crtpaterii rpaBus x . Yucio B
HA3MBAIOTh BEPXHBOIO I[IHOIO T'PH, & CTPATETiI0 Yj — MiHIMaKCHOIO.

IIpunmumn, 3a sSKuM TpaBIi OOMpPAlOTh MIHIMAKCHY Ta MAaKCHUMIHHY CTpaTerii, Ha3HUBaIOTh
MPUHIIAIIOM MiHIMaKca.



Bunyck 4 (1) Cepia: MNpobnemu MmeToaunKn HAYKOBI 3AIMNCKHN
¢pizMko-maTeMaTUYHOI i TEXHOMOrIYHOI OCBITU

SIKIo BEpXHA Ta HWKHs LIHM TPU CIIBNAJAIOTH, TO YHCIO | =q =[ HA3UBAKThH LIHOK TPH, a
cTparerii, siKi 1l BIAMOB1AaI0Th — ONTHUMAITEHIUMH.

- . , . N
ITapa crpareriii ( XY, ) BU3HAYAE ONTUMATBLHUA PO3B'A30K I'PU, KON BIATNOBIHAN BUTpall Z;

OJTHOYACHO € HaHOUTBIINM Y ] -My CTOBIIIIi Ta HalMEHIIUM B I -My paAKy. SIKIIO Taka CHTyallis icHYyE,
TO ii Ha3WBAIOTH CIUIOBOIO TOYKOK. Y BHIIAJIKy, KOIW Ipa HE Ma€ CiIJIOBOI TOYKH, ONTUMAJIbHHUN
PO3B'SI30K MOKHA OTPUMATH BUTIAJIKOBUM YEPryBaHHAM YHCTHX CTpaTeriil.

3mimanoro  crpaterielo S, rpaBus X  Ha3sMBalOTh 3aCTOCYBaHHS WYHCTHX  CTpaterii

X,,X,,..., X, 3WMOBIDHOCTIMHU p , p, , ..., D, (Zm:pi _ 1). 3MmilaHi cTparterii 3anucyeMo y BUTIISIL
i=l
X X, .. X,
S, = ,
pl p2 oo pm
abo

SX:(pl Py - pm)'

AHAJIOT{9HO BH3HAYAETHCS CTPATeris O y:

(h L.,
=
4 49 - 49y
Hexaii rpa 3a1aHa miaTi>KHOIO MaTPHIICIO
Z, Z
1“2
7/ =
2 Zp
SIkio rpaseiib X BHKOPHCTOBYE ONTHMAJIbHY 3MillIaHy CTPATETiio
o Xl X2 ,
X = * *
P D
a rpaBenb ! — YHCTY CTPATETIIO K , TO OIITUMAJIBHA CTPATETis 3HAXOAUTHCS 32 (hOpMyTaMu
* Zy, —Z
— 22 21
b= ’
Zytzy —Zp T2y
* Z,—Z
— 11 12
P, = ’

Zy t 2y =2, T 2y
a 1iHa rpu

22211 T 2149

Iy T Iy T Zn T4y
PosrnsiHeMO mpuKIa[ EKOHOMIYHOI 3ajayi, sIKy MOXHa pO3B'S3aTH 3a JOMOMOTOK MOJeNi
MaTpUYHOI TPH.
[liampremMcTBO BHPOOIsIE MOJOUHY MPOAYKINIO, SKy MOXKE OJpa3y BiANpPaBUTH CIOXHBA4EBi
(cTpateris X ), BIAIPABUTH Ha CKIAJ JUlsi 30epiranHs (cTpateris X, ), abo 101aTKOBO 00poOHTH st

TPUBAIOro 30€peiKeHHs (CTpaTerist ).

CnoxuBad MOKe NpUAOATH NPOAYKUIIO: oipasy (CTparerisi y ), B NEPiOJ HETPUBAIONO 4acy
(cTpateris Y2 ), TCIIst TPHBAIIOrO MEepiofy 4acy (CTparteris Y, ).

Y BumajKy cTpaterii y, Ta X, MIANPHEMCTBO Ma€ JJOAATKOBI BUTPATH Ha 30epiraHHs Ta 00poOKy
NPORYKLIL. Y BHUNAAKY X, MOXIMBI 30MTKA 3aBJSIKHM IICYyBAaHHIO NPOAYKLUII, SKIIO CHOXHBA4Y obepe
crpaterii Y, abo Y, .

BuzHaunMo onTrMaibHi ponopuii NpoayKuii As BUKOPUCTaHHs CTpaTerii y,, x, Ta x,, KO

MaTpulsd BUTPAT Ma€ BUTIIAL



HAYKOBI 3ATINCKU Cepis: Mpobnemu meToankn Bunyck 4 (1l)
¢pisnko-maTemMaTUYHOI i TEXHOMOrIYHOI OCBITU

2 12,5 20
Z=|17,5 15 25
30 25 20

OCKITBKH €JIEMEHTH TMEepIIO] psaKa MEHINI HDX BiANOBIIHI €IEMEHTH JPYTroro psaka, TO HMepIInit
PSLIOK ITi€] MaTpHIi MOXHA BiIKMHYTH. Toai MaTpulis Oyae MaTH BUTIISI

17,5 15 25
Z= :
30 25 20
EnemenTH nepioro CTOBMHI OUTBINI Hi’K BiANOBIIHI €IEMEHTH APYroro CTOBIIS, TOMY HOTO TEX
MOXHA BIIKMHYTH. TaKUM YHHOM OTPHUMAJIM MATPUILIIO BUTPAT

15 25
Z= :
[25 2oj

3HaiiIeMO ONTUMAIIbHY CTpaTeTilo:

. 20-25 1.
P15 20-25-25 3
*_1_1_2’

T 373
151252 652

3 3 3 3
TakuM YMHOM, ONTHMAJbHA CTPATETis BUPOOHHMKA IMPOAYKIIiL 5
X

:(O 12 j, TOGTO CTpareris y,
373

HE BUKOPHUCTOBYEThCS, | MpOMyKIlil BiAnpaBiseTscs Ha cKimaj (CTpaTeris X,) 2 MPOIyKIii TOAATKOBO

y —

00pobuisieThest (cTpaterist X, ), IPU UBOMY LiiHA IPH =21 2,

BucHoBku. 3HauHa KiNbKICTP HAayK OTpUMasia CBilf pPO3BHUTOK ©0arato B YOMYy 3aBASKU
MaTeMaTUYHUM MeETo/laM, 30KpeMa — eKoHoMika. Teopis irop 3a CBOIO iCTOpil0 3a3Haja MEBHUX 3MiH i
MonuGikaiiid, aine BoHa JO IHMX Mip PO3BUBAETHCS 1 € aKTYAIBHOK SIK B €KOHOMIIli, TaK 1 B 1HIIMX
Haykax. [i 3acTOCyBaHHS MOJKeE JIaTH KOPUCHHH eeKT /U eKOHOMIKM YKpaiHu.

[epcnexkTuBu mnoaaabmux mnomykiB. Hagami mepenbavaeTscs AOCTHIAUTH JESIKi SKOHOMIYHI
MOJIET 13 3aCTOCYBAaHHSIM MAaTEMAaTHYHOI TEOpii irop Ta po3poOUTH METOIH 3aCTOCYBAHHS LUX MOJeJel
MIpU BUKJIQJaHHI KypciB «MaTeMaTuka A1l eKOHOMICTiB», « EKOHOMiKO-MaTeMaTH4YHEe MOCTIOBAHHS.
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