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Y/IK 330.46 JEL Classification: C52; C44
nioxig 0o PO3POBKU NoOIlEBUX CUEHAPIIB

HA OCHOBI HEYITKOIo MOAEJNTIFOBAHHA

HepHoe B. TI.
Hopoxoe O. B.

PosrnsHyTo 3aBaaHHa nobynoBM Tak 3BaHMX CUEHapiiB, TOGTO rinoTETUYHUX NOCMIAOBHOCTEN
ManOyTHIX Air, NOB'A3aHNX i3 TUM YM iHLLIMM PO3BUTKOM MOLIN 3aMneXHo Bif KifbKOX crabko BU3Ha-
YeHuX, CknagHo nepenbdavyBaHux abo HeuiTknux dakTopis i o6cTtaBmH. Taki Habopw cueHapiiB gatoTb
3MOry BUSIBNATM MNPUYMHHO-HACNIOKOBI 3B'A3KM Ta KIHOYOBI napamMeTpu B PiBHOMAHITHUX CUTyauisix
NPUAHATTA pileHb. BignosigHi MatemaTnyHO 06r'pyHTOBaHI Mogeni MoXyTb ByTW ycnillHO 3acToco-
BaHi B NPaKTU4HIii OisanbHOCTI. ToMy BOHM HabyBalOTb BENMKOIO 3HAYEHHS AN OCi0, WO NpunMarTb
Pi3BHOMaHITHI BUPOOHMYI, ynpaBniHCbKi Ta KOMEPLiNHI pilLeHHS B yMOBaxX HEBU3HAYEHOCTI, NpUTamaH-
HUX Cy4aCHOMY KOHKYPEHTHOMY PWHKOBOMY cepegoBuuly. Y cLeHapisx BpaxoBaHO SK OCHOBHi
XapakTepUCTUKN 30BHILLHLOIO cepefoBulla, Tak i cneundivyHi ong posB'd3yBaHOro 3aBAaHHSA
acnekTn. Takox 34iMCHEHO ONMUC MOXITMBUX MAaNBYTHIX CUTYyaUill i YMOB BUHUKHEHHS LMX CUTYaLiN.
[na uboro 3anponoHOBaHO 3aCTOCYBaHHA METOLIB HEYITKOro MoaentoBaHHs. HagaHo koHuenTyansHy
MaTeMaTU4Hy NMOCTAHOBKY 3adadi Ta LUNsIXW ii po3B'A3aHHSA. Y AKOCTi MpUKNaay Po3rfsiHYyTO akTyanbHy
3apady MoAentoBaHHA BU3HAYEHHS TEPMIHIB NPOAOBXEHHS BUPOOHMUTBA Ta Yacy 3aMiH1 npomuc-
NoBOro ycratkyBaHHA. HaBegeHo BignoBigHy rpacdpidHy iHTepnpeTauilo Ta WiaxyM 1 HanpsiMm aHa-
nisy oTpMMaHunx pesynbTarTiB.

Knroyoei criosa: MmodentoBaHHSA NMPUAHATTS pilleHb, NOAIEBI CLEHapii, HeYiTke MOAEeNoBaHHS
B €KOHOMILli.
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noaxopn K PASPABOTKE COBbITUAHbIX CLEHAPUEB
HA OCHOBE HEYETKOIo MOOENIMPOBAHUA

HepHoe B. TI.
Hopoxoe A. B.

PaccmoTpeHa 3agadva NoCTpoeHUsl Tak HasblBaEMbIX CLiEHApUEB, TO €CTb IMNOTETUYECKUX MO-
cnepoBaTenbHOCTEN ByayLmMX OENCTBUIA, CBA3AHHbLIX C TEM UMW MHbIM PasBUTUEM CODLITUI B 3aBU-
CMMOCTU OT HECKOJbKUX Criabo onpeaeneHHbIX, CIIOKHO NnpeacKkasyeMblX, HEYEeTKUX hakTopoB M 06-
CTOATENLCTB. Takne Habopbl CLeHapueB MO3BOMAIT BbISBMAATL MNPUHYUHHO-CIIEACTBEHHbIE CBA3M
N KIIOYEBble NapamMeTpbl B pasHblX CUTyaumsax NpuHATUS peweHnid. CooTBETCTBYOWME MaTeMaTuye-
CKM 0B6OCHOBaHHbIE MOAEeNM MOryT ObiTb YCMELWHO NPMMEHEHb! B MPaKTUYECKON AeaTenbHOCTU. OHK
npuobpeTtaloT Bonblioe 3HaYeHWe ANnd nud, NPUHUMAOLWMX PasfvyHble NPOU3BOACTBEHHLIE, Y-
paBneH4Yeckne, KOMMEPYECKNE pPeLLEHNS B YCIOBUSAX HEONPeaeneHHOCTH, NPUCYLLUX COBPEMEHHOM
KOHKYPEHTHOW pbLIHOYHOW cpefe. B cueHapmnax ydTeHbl Kak OCHOBHbIE XapaKTEPUCTUKU BHELLHEN
cpedpl, Tak U cneundunyeckme ang pelaemon 3agadm acnektbl. Takke OCyLeCTBMEHO onucaHune
BO3MOXHbIX ByaQyLLMX CUTyauun 1 YCrOBUIN X BO3HUKHOBEHMS. [Ns 9TOro NpeasioXeHo npumeHe-
HWEe HeYyeTKoro mogennpoBaHus. MIanoxeHa KoHuenTyanbHag matemaTudeckas noctaHoBKa 3aa-
4n M NyTU ee pelleHus. Kak npyumep paccMoTpeHa 3agada onpeneneHns BpeMeHn npogosnkeHns
NPoOmM3BOACTBa U BPEMEHM 3aMEHbI MPOMbILLNIEHHOro obopyaoBaHus. NpeactasneHbl COOTBETCTBYHO-
Was rpadmyeckas uHTepnpeTaums u Nyt aHanmsa noslydeHHbIX pe3ynbTaTos.

Knroueable crioga: MoOENVPOBaHUE NMPUHSATUS PELLEHWNIA, COObITUIHbIE CLIEHApUKN, HEYeTKoe
MOJEenMpoBaHNe B 3KOHOMMUKE.

© YepHos B. I'., [lopoxos O. B., "ExoHomika po3suTky" (Economics of Development), Ne 4 (72), 2014
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AN APPROACH TO THE DEVELOPMENT OF EVENTS SCENARIOS
BASED ON FUZZY MODELING

V. Chernov
O. Dorokhov

The problem of constructing so-called scenarios has been considered, these scenarios being
hypothetical sequences of future actions associated with a particular course of events, depending
on a number of poorly defined, difficult to predict indistinct factors and circumstances. These sets of
scenarios make it possible to identify causal relationships and key parameters in various decision-
making situations. Relevant mathematically proved models can be successfully applied in practice.
They therefore become important for those who take a variety of industrial, administrative and
commercial decisions under uncertainty inherent in today's competitive market environment. Both
the main characteristics of the environment, and specific aspects of the problem being solved are
considered in the scenarios. A description of the possible future situations and causes of these sit-
uations has also been provided. The method of fuzzy modeling has been proposed for this purpose.
A conceptual mathematical formulation of the problem and ways to solve it have been offered. As
an example, a simulation of the actual task of determining the continued production period and the
time of replacement of industrial equipment has been described. A relevant graphic interpretation
and ways and directions of analysis of the findings have been presented.

Keywords: decision-making modeling, events scenarios, fuzzy modeling in economics.
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MpUAHATTSE OBrPYHTOBAHUX YNpaBniHCbKMX Ta KOMep-
LiNHMX pilleHb B YMOBax KOHKYPEHTHOrO PUHKOBOIMO HaBKO-
TNIMLLIHBOrO CepefoBuLLA € HaA3BMYaHO akTyanbHUM HayKoOBUM
Ta NPaKkTU4HMM 3aBdaHHAM [1; 2]. 3 ypaxyBaHHAM pi3HOro
poay HeBM3HaYeHOCTEN, 0CODNMMBO CTOCOBHO ManbyTHBOrO po3-
BUTKY CMTYyaLii, BUpPILLEHHS LibOro 3aBAaHHsI BUMarae BUKOPUC-
TaHHA BiANOBIOHWX MaTEMaTU4YHO OOIPYHTOBaHWX MiAXoAiB,
MeTogdiB Ta mogenen [3]. OgHMM i3 Takux WNsAXiB € 3acTocy-
BaHHSA cleHapHoro niaxoay [4]. Tomy meTa cTaTTi — onucaTu
MOXNMBI MiOXOAM [0 BUKOPUCTAHHS HEYiTKO-MHOXWUHHOIO
nigxony 00 BUPILLEHHST 3aBAaHb NPUAHATTS pilleHb, 30Kkpema
nobyaoBu cueHapHUX MoAenen Ans eKOHOMIYHWUX 3a4au.

[lo TexHikn po3pobku cLeHapiiB BiaHOCATb MeToau, 3a [o-
NMOMOTOI0 SIKMUX MOXHa CKragaTu Tak 3BaHi cueHapii (cuTtyauii
ManbyTHLOr0), WO BigobpaxatTb MNOTETUYHY NOCMIAOBHICTb
NnoAain, WO NoKasylTb NPUYMHHO-HACNIAKOBI 3B'A3KU MK HUMWN
i KNYOBI NapameTpy, Lo MalTb BENVKe 3Ha4YeHHSA Ans nNpun-
HATTA pilleHb [5; 6]. Y cueHapisx BpaxoByrOTbCS B OCHOBHOMY
XapaKTepUCTUKN 30BHILLHBOrO cepeaoBuLla, a TakoX crneun-
iyHi 4na po3B'A3yBaHOI 3agadi acnekTu. Y cueHapii noetbcs
SIK MPO OMUC MOXINMBMX MaibyTHIX CUTyaLiii, Tak i Mpo Xia pos-
BUTKY YMOB BUHUKHEHHS LIMX cuTyauin [7].

3asBuyar po3rnsgalTeca TPeHOoBI (HaWbInbLL MOXIIBI)
cLieHapii, a TakoX anbTepHaTuBHI Ta ekcTpemarnbHi [8 — 10]. MNna-
HyBaHHS CLieHapiiB, BoueBWapb, Oyae BinbyBaTucs B yMoBax HEBU-
3HayeHocTi [11]. OguH i3 BapiaHTIB BUPILLEHHS LIbOrO 3aBAaHHS
I'PYHTYETLCA Ha BUKOPUCTAHHI PO3MOAiNy MOXIMBOCTI PO3BUTKY
[esiknX MPOLIECIB, LLO € hyHKLiE napameTpa (Hanpuknag, vacy).

Ak npuknag MoXxHa po3rnaHyTV 3agadvy npo 3akyniBno
obnagHaHHa Ans BUPOOHMLITBA HOBOI MPOAYKLIi, Npy LibOMy Chif,
BpaxoByBaTK, LLO NOCTaYanbHWK Lboro obnagHaHHs, MOXIMBO,
nepenge Ha BUMycK HOBOI MoZeni; BiANoBiaHO dipmu, L0 BUPOD-
NATb 3anacHi YacTuHU, BigpearytoTb CKOPOYEHHSM i noganb-
UMM MPUMUHEHHAM BMPOOHMLTBA 3anacHUX YacTuH. AHamnoriyHo
MOXHa chopMynioBaTK 3agady Npo nepexig Ha HOBY TEXHIKY.

Ak napameTp MOXHa BUOMpaTH Yac, a siK KpuTepii — AoCTyr-
HICTb 3anacHMX YacTuH (K1) i QOoUiNbHICTb 3aMiHK 0bnaaHaHHs, To6To
3abe3neyveHHs edheKTMBHOI NpaLe3faTHoCTi obnagHaHHs (K>).

Ha oci 4yacy no3Ha4eHO HaCTyMHi XapaKTepHi TO4kM (puc. 1):

to — noyaTok BUpoOHULTBA i-i Mogeni obnagHaHHs;

t; — nosiBa HoBoI (i+1)-1 Mmogeni;

t, — MOMEHT 3aBepLUEeHHs BUPOOHMLTBA i-1 Mogeni;

t3 — 3HaYHe CKOPOYeHHS BUMPOBHMLTBA 3anacHUX Yac-
TUH ans i-i moaeni;

{4 — NPUNMHEHHS BMMYCKY 3anacHMX YacTuH Ans i-i mogeni.
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|
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tO ti t2 t3 t4
Puc. 1. Po3nogin moxnuBocTten dakTopiB

KpuBi 71(t) i 72(t) (puc. 1) no3HayaoTb PO3NOAIN MOX-
NMBOCTEN PO3BUTKY AesKnX hakTopiB BMMMBY, HA OCHOBI SKMX
ocoba, wo npuiimae piweHHs (OlNP), Mae yxBanuTu pilleHHs
Npo NoYaTok (3aBepLueHHs ) Byab-skux onepauii.

Mo cyTi, naHa 3agava po3buBaeTbCA Ha OBi: neplia —
ue nobyaosa po3noAiny MOXNMBOCTEN, Apyra — 3HAXOMKEHHS
iHTerpanbHoOro po3B'asky.

MepLua po3B'A3yeTbCA HAa OCHOBI TEOPii MOXNMBOCTEN [12;
13], sika rpyHTYETbCA Ha NPUNYLLEHHI, LLIO eKCepT MOXe BKasaTu
iHTepBan [Qe, On 3HaYeHb KPUTEPIIO g, KW BIONOBIAAE BMCMNOBIE-
HOMy nobaXkaHHI0, HanpyKnazd, Bubpatn "nobpuii” ob'exT. Mpy LboMy
Oh BM3HA4YaE MeXY, 3a AKOi 00'EKT o 3 XapaKTEPUCTUKOIO (o = On
ideansbHO BiAMOBIAAE BM3HAYeHH!0 "aobpuin”, BigNoBiaHO B LbO-
My BUMAAKYy MOXIUBICTb TOro, o o6'ekT nobpun, 7=1, 0.

AKWO (o < Qe, TO MOXIUBICTb TOTO, LLIO 00'EKT MOXE BU-

3Havatucs sk "gobpuin”, 7 = 0. BignoeigHo obnacte, e 0 < 7 < 1,
€ HeYiTKoK 06nacTio BU3HaHHA 06'ekTa "nobpuin". AKLO gn > e,
TO BiOMNOBIAHWI KpUTEpPIN Mae xapakTep "Burpawl” (4oxia), SKLWo
Oh < Qe — TO "WTpad" (BTpaTH).
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HeobxiaHO 3ayBaXuTu, LLO 3HAYEHHS (e i O, Y CBOIO
Yyepry, — ue yHKUii napameTpa z. BignosigHo HeobxigHO
BMU3HAYUTW 3anNeXHOCTI Oh = gn(Z) i ge = qe(2). AK Nnpasuno, Taki
3anexHocTi ByayloTbCA Ha OCHOBI €KCMEePTHMX OLHOK, Xova
MOXNMBI N iHWI nigxoaw, Hanpuknag BUKOPUCTAHHA AaHuX
3a hakTMYHMMM NogdissMm abo aHanoriyHMMK o6'ekTamu.

Y Oyab-aKkoMy BMNaaKy NoTpibHO HamaraTucst OXonuTu
BEeCb [jana3oH peanbHUX 3HavyeHb napameTpa z. PesynbTat
LIbOro Npouecy — OTPUMaHHSI 3arexXHOCTeN gy = On(2) i ge = Qe(2),
AKi Ha3nBaloTb PIBHEBNMU OBMExeHHsaMK (puc. 2).

q n(2)

Puc. 2. Mpuknag moxnueoro Burnaay yHKUii kpuTepiis
(piBHEBUX OOMEXEHb)

» Z

3a BioomMux piBHEBMX 0OMEXEHD LLUNSIXOM pobOTU 3 eKe-
nepToM Moxe 6yTv NoGygoBaHO PO3MoAiN MOXIMBOCTEN Bigno-
BiAHOCTI 06'ekTa BCTAHOBNEHOMY KpUTEpI0 Y BUMMsAAi yHKuUio-
HanbHOI 3aneXHocTi 7 (q).

NiHirHa 3anexHicTb Bigobpaxae Moriky ekcnepTa, 3a sKoi
piBHOMipHE NparHeHHs g, — n BeAe A0 PiBHOMIpHOro Habnu-
XeHHA 06'ekTa 4O igeanbHoi BignoBiAHOCTI KpUTEpIto.

3anexHictb Bugy 1 (puc. 3) Bigobpaxae OyMKy ekc-
nepta npo Te, WO iCTOTHMM ANS OuiHBaHHA o6'ekta Oyae
BiOXiA Bif HWXKHbLOI MeXi, i HaBMaku, B pasi KpMBOi 2 ekcriepT
BBaXae, WO CYTTEBUM € NEPEBULLEHHS AEAKOro nopora g*.

(o)

10— 1/,/—/1
A
12,2711
2 I I

0 Qe 9" On q

Puc. 3. N'padbiuHe nogaHHA AYMOK eKcnepTiB

[ns oTpuMaHHA MOBHOrO YSABMIEHHS MPO anbTepHaTu-
BY ot HEOOXIAHO TVM UM iHLLUM LUSISIXOM OAEPXKaTK 3anexXHiCTb
(o = J«(2), Hanpuknag, BOHa MOXe MaTu BUrMsSA, HaBedeHUn
Ha puc. 4. Jani wnaxoMm npoctux rpadiyHnx nobyaos mMoxHa
oTpMMaTK 3anexHicTb 7(z).

g G

-7

Puc. 4. PiBHeBi BigobpaxeHHs1 Ans pisHMX anbTepHaTUB

Ha puc. 5 HaBefeHo npouenypy 3HaXomKeHHst 7(z) i 7(2)
nuwe ana niHinHoi 3anexHocTi 7(q). O4eBMAHO, WO ANs iHWKWX
BapiaHTiB yci NobyA0BM NPOBOAATLCA abCOMOTHO aHanorivHo.

Cnig 3a3HaunTu, WO BUAN PIBHEBUX OOMEXEHb MOXYTb
OyTM OOCUTb PI3HOMAHITHMMMU, L0, NMPUPOOHO, MO3HAYMTLCS Ha
XapakTepi po3noginy MOXnMBocTen. HanTunoBiLLMMK BBaXar0Tb-
Cs1 yHiMoAanbHUA | aModanbHW po3noainiv MOXIIMBOCTEN. AKLLO
NS BCiX 3HAa4YeHb NapameTpa HEPIBHICTb (o = Oh HE BUKOHYETb-
cs1, TO po3nodin MoxnmeocTten 6yae cybHopMansHuMm (puc. 6).

HeobxiAHO CKOPUCTATUCA CXEMOI NMPUNHATTS PilLeHb,
po3rnaHyToto B poboTi [14]. Mogenb noeegiHku OlNP mMoxHa
nogaTtu B TpbOX BapiaHTax: "HagonTUMicTMYHOMY", "06'exTMB-

HOMY", "necmmicTu4Homy".
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i J

7 (2)

me(2)

=

Pwuc. 5. NMpoueaypa 3HaxoaXeHHA
3anexHocTi (pyHKLii MOXNMBOCTI Big napamMeTtpa z
ANA niHinHoi dhopMn Bnogo6aHHA ekcnepTta

[ani cnig nepert A0 BUPILLEHHS APYrol YaCTUHW 3aBOaHHS.
Hexait 3afaHi posnoginu MoxnmusocTen 7-z) i 74(z), e Z — Aeskui
napameTp (Hanpvknag, Yac Ha puc. 6). HeobxigHo nobyaysatu
iHTerpanbHWiA poanogin 7'(z). Y Tomy hopMyrnioBaHHi, Wo 6yno
3anpornoHoBaHo Ans puc. 1, posnogin 7'(z) 6yae ctaHoBUTU
OL|iHKY MOXXIMBOCTI i-ro 3paska BUPOGHUYOro obnagHaHHs.

Puc. 6. Moxnueun Burnag (BapiaHtu) posnoginy

Y nepwomy BapiaHTi OMNP BBaxae: HexaW i-i1 3pa3ok
yCTaTKyBaHHS LUBWAKO BTpadae CBOKW e(EKTUMBHICTb, OAHaK
[ocuTb JoBro He Oyae npobnem i3 3anacHUMKM YacTUHaMuK
i TexHika npautoBatume. ToMy MOXHa NpunyckaTtu, LWO iHTer-
panbHWUiA KpuTepin byoe 3HaxoouTUCh Ha piBHI K; abo HaBiTb
BULLE. FAKLIO NPUAHSATK, LLIO PO3MOAiN MOXIMBOCTEN € aHarno-
MYHUM PYHKUIT HaneXHOCTi, TO ANs BU3HAYeHHs! 7' (Z) MOXHa
ckopuctaTucs ogHieto 3 popmyn o6'egHaHHS:

Uaog @ =max{u, &) ug &)} (1)
Haop® 2 max{u, ®)ug )}, 2

;IAUB(X)ZmaX{;lA K)+pg K)—pup K up J}- (3)
BignosigHo:

m1(2) = max{ 7' (2), 7°(2) }, 4
7@ >max{ 7' @). 7°(2) }, 6)
T 7' @)+ @) - 7' @) T (@)} (6)

3acTocyBaHHSA cniBBigHOLWeHHs (4) fossonse OlP 3anu-
LIaTUCS B MeXax BXiAHMX PO3NOAiniB MOXnmBocTen. Bukopuc-
TaHHA (6) HegouinbHe Yepes BUCOKY Mipy HeBU3HaveHocCTi. Pis-
HiCTb (3) BBOOWTL TaK 3BaHi 4oAaTKOBI MOXNMBOCTI. CyTTeEBO Te,
LLIO piBEHb AOAATKOBOI MOXIIMBOCTI MiHIMarbHUA 3a Makcumarb-
HUX | MiHIManbHUX 3HaYeHb 71(2) i 7°(2). Y nepLuiomy Bunagky
[o4aBaTH HIYOro He NOTPIBHO, OCKINBbKN U TaK 3HAYEHHST MaKCu-
MarnbHi (HeMae npoGiem), aHarnoriyHo y apyromMy Bunagky B 6yab-
SKOMY pasi AOAAaTKOBI MOXIMBOCTI HE 3MIHIOIOTb KiHLIEBOro Mno-
raHoro pesynbtaTy (Bce BTpayeHo). BusHaunmo ymosu otpu-
MaHHS1 MakCMMarbHOro 3Ha4YeHHS J0AAaTKOBOI MOXIMBOCTI.

Ak yxe Oyno 0brpyHTOBaHO, 3a BU3HAYeHHsM 7(z) <1. Mpu-
MYCTVIMO, LLIO [A7151 BCIX Z BUKOHYETLCS HEPIBHICTb 74(2) > 74(z). OpHak
LS YMOBa He 3HWXYeE 3aranbHOCTi po3rnagy. 3HavyeHHs goaat-
KOBOI MOXIMBOCTI MOXHa BU3HAYUTK 3rigHO 3 [15] aK: Az(z) =
=(2) - (@) = ©@2) + 7@ - 7@ P@Q) -7 = #@)- 7@ #@).

dArz(z

Makcumym A7z(z) 6yae B Touui, ae — = 0, wo Bia-
az

rnoBifae PiBHOCTI:
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drn® z drn” z -7z
R T iy T e @)
dz dz n° z dn“ z
dz

TO6TO MakCUMyM O04ATKOBOI MOXIMBOCTI Oyae B Touui z*, ae
LIBMOKOCTI 3MiHM pPO3NOAiniB MOXIMBOCTEN 3a40BOMbHATM-
MyTb CniBBigHOLIEHHS (7).

B okpemomy BuUnagky Lie 6yne Touka, ae 7-(z) = 7°(z) =
= 0,5. OgHaK HaBpsA YK Crif Po3paxoByBaTW Ha 3HAYHY 4vac-
TOTY BMHWKHEHHS MogibHuX cutyaui. Cnig 3asHauuTy, LWo
3acToCcyBaHHA cniBBigHOWeEHb (4) abo (6), Lo 3abesnevyoTb
BMGip No "Makcumymy", MOXHa pekomeHayBaTW AN po3B's-
3aHHs 3adad, KOnu € OiNsHKM 3 XapakTepucTukamu, Lo pisko
BUAINAOTLCA B MPOCTOPI KpUTEPIiB (4NA BpaxyBaHHS Ta no-
LWyKy dpakTopiB, 30aTHMX Pi3KO 3MIHUTU CUTYaLIO).

YKopcTknin necMMiCTUYHMIA Nigxig 3acHOBaHMIN Ha 3ac-
TOCyBaHHi hOpMyn NepeTUHyY HACTYNHOro BUMMSAY:

Hpanp)=min{u, &), ug &} (8)
/-lAﬁB(X)Smin{/‘A (X)y/”,B (X)}, (9)
/IAHB(X):/IA (5()/1]3 *x), (10)

abo
7@ =min{ 7' @), 7*@) }, (12)
7@ < min{ 7 2), 72@) }, (12)
7)) = @)1 (). (13)

dopmyna (11) Bigobpaxae aymky OIP npo Te, Wwo cu-
Tyauis He mMoxe OyTu ripLiolo BiA HaWwripworo BapiaHTa, Lo
BU3Ha4aeTbCsa Kputepisamm Ky i K. CniesigHoweHHs (12) gos-
Bonsie OlP 3asBuTh Npo Te, WO € W ripwi BapiaHTn, To6TO
BMCMOBUTY NO3WLiI0 NepecTpaxyBaHHs.

PiBHicTb (13) Ao3sonsie BpaxyBatu BNnB o6ox dakTo-
pie. Hemonik NposBnseTLCs B TOMY, WO AKLWO 7(2) Ta 72(2) < 1,
TO 3HaveHHs 7(2) < 7*(2) i 712) < 7(2).

Cnig, 3a3HaunTK, WO poboTa TiNbku 3a ogHieo 3 po3-
MAHYTUX CXEeM HaBpsa 4u AouinbHa. binbw pauioHanbHo
CXEMOK MOBEAIHKN € MepeMMKaHHs 3 OA4HOro 3i CrniBBigHO-
weHb (4) — (6) i (11) — (13) Ha iHwe 3anexHo Big cuTyalii,
Lo cknagaeTbes, abo 3anexHo Big 6axaHHst OINMP npoaHani-
3yBaTy pi3Hi Mogeni NoBeAdiHKN.

KpiM po3rnsHyTvx Mogenen noBeaiHK1, MOXnuBa 1 npo-
MDKHa, 3aCHOBaHa Ha BUKOPUCTaHHI Tak 3BaHoi A-cymu. Bigno-
BiAHO [0 Uiei mogeni:

) =A7@)+(1-2) 7@ 0<is<l

Y ubomy pasi 3agava nonsrae y BusHadeHHi 4. OgHum
i3 BapiaHTiB MoXkHa BBaxaTtu gianor 3 OlP, y pesynbTarti sIkoro
BCTaHOBIOETLCHA 3HAYEHHS A, sike Hadani NnaHyeTbca po3rns-
aaTtn sk noctinHe. Akwo Hagani aymka OlP 3minnnacs, 1o aHa-
i3 NOYMHAETLCS CroYaTKy.

IHWKMA niaxin 3acHOBaHWI Ha MEXaHi3Mi 3a0XOYEHHS
MOXIMBOCTEN. Moro igeto MoXHa NOSICHUTM NPOCTUMK rpaddiy-
HUMK NoByaoBamMu, SIKi HECKMaAHO peanidyBaTy i aHaniTUYHO.
AKWO Ha OCsAX KOOPAMHAT BiOKNacTu 3HadeHHa 7°(z) i 7%(z),
TO MOXHa noGaunTy, Lo NiHisA, sika 3'eQHYyE NOYaTOK KoopauHaT
3 To4Kkoto (1, 1), € niHieto piBHUX 3HA4YEHb MOXIIMBOCTEN abo npoc-
TO NiHie0 piBHUX MOXnMBOCTeN. byab-aka iHWwa niHis B Wi cnc-
TeMi KoopamHaT No3Havae nepesary OfHiIEl 3 MOXNBOCTEN.

Y po6oTi [14] NPONOHYETLCA HACTYMHUIA BapiaHT 3a0X0-
YEHHS1 MOXITMBOCTEN i BiANOBIAHO 06YMCNEHHS koedilieHTa A.
Y AKOCTi XapaKTepUCTUYHOT TOHKM MOXHa B1OpaTV TOYKY, Aie Briep-
we min(7'(z), 7(z)) = 0. Ha puc. 7 uA Touka MosHaveHa sk Ty .
Y SIKOCTi MOXIIMBUX LUMIAXIB 320X0O4EHHS MOXIMBOCTEN PO3rns-
[aloTbCA MiHil, WO 3'€QHYI0Th L0 TOYKY 3 Toukoto (1, 1). [Ans xa-
PaKTEPUCTUYHOT TOUKM 3HAYEHHS A BU3HAYaETLCS SIK BiJHOLLEHHS
Bigpi3ka @1 Ha NiHii PiBHUX MOXNNMBOCTEN [0 3aranbHOi JOBXM-
HW Ui€l NiHii o : A = o1/o. Noganblui po3paxyHkU NPoBOAATLCA
3anexHo Big Toro, Akoi nosuuii gotpumyetbea ONMP 3a KoH-
KpeTHUX 3Ha4YeHb napameTpa A.

m2(2)

Puc. 7. Po3paxyHOK A04aTKOBUX MOXITUBOCTEN

BuknageHa metoguka Moxe 3acTOCOBYBATUCS He Tinb-
KM Ans amodanbHux (pyHKUin, ane 1 Ans Ginbl CKnagHux,
OCKifNIbKM YHIMOAanbHI i S-nofdibHi doyHKUIT yTBOPHOOTHCSA 3 amo-
OanbHWX LWNSIXOM Cynepnosunuii.

Cnig TakoX 3a3HauYnTK, WO Lel anroputM MoXxHa 3a-
cTocyBaTh i 0O (PyHKUii MOXNMBOCTI, HaBegeHoi Ha puc. 8,
OCKiNbKM T MOXHa po3rnsaaaTn Sk AONOBHEHHSA (PyHKUiT, nos-

Ha4YeHOoI NYHKTUPOM: Tt (Z) = 1 — 7(z). 3BUYaNHO, WO KiHLEeBWUIA
pe3ynbTaT MOXHa OTPUMATH 3 LMX Ke MipKyBaHb.

n(z)

z
Puc. 8. S-noaibHi dpyHKUiT MOXnMBoOCTi

PosrnsHeMo HacTynHy npakTu4Hy cuTyauitio. Mpunyc-
TMMO, WO NeBHe BMPOOHWLTBO BUNyckae Aeskui Bupid. Yac
NPUMNUHEHHA WOro BUNYcKy Moxe 6yTu BM3Ha4eHO, Hanpu-
Knag, 3a ABOMa YMHHMKaMWU: BUYEPNYOTLCS €KOHOMIYHO 06-
I'PYHTOBaHi MOXIMBOCTI Ooro moamdikauii i nagae nonur.

MpunycTmo, Wo ekcnepTHUM wnsxom [16] nobygo-
BaHi PO3NOAINM MOXIIMBOCTEN: 7' (7) BA3HAYAE MOXIMBICTb
mogudikauii; 7°(t) BUSHaYae MOXNMBICTb, WO BUPIG Byae Ko-
puctyBaTuca nonutom (puc. 9). MpruimaTn pilleHHs1 Npo npu-
MWHEHHS BUNYCKY BUPOBY, BUXOAAYM TifbKW 3 MipKyBaHb LLIOAO
pO3MoAiny MOXMIUBOCTI NONUTY, HEAOLINMBHO, OCKINbKN MoAUMI-
Kauis BUpoOy Moxe 3ararnbMyBaTy NagiHHS NonuTy i, BigMoBIgHO,
BMNyCK BUpoby MoxHa 36epertu we Ha gesikuin Yac. Ha puc. 9
NoJaHo NpWKaz, po3paxyHKy 3rigHO 3 BUKNaAEHOK METOAMKOL.

™
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T

)

N

Puc. 9. MobyaoBa dyHKLi moxnuBocTen
ANns pi3HUX BapiaHTiB pileHb

MoxxHa roBoputh Npo Te, WO YekaTu NOBHOrO NadiHHA
nonuTy Ha BMpIO, Wo6 NPUNUHUTK KOO BUMYCK, HEMAE CEHCY.
OueBunaHoO, Tpeba BCTAHOBUTU AESKE 3HAYEHHSI Tmin Y SKOCTI
nopora MpUAHATTA pilleHHsA. Ha AaHoMy PUCYHKY 7Zmin = 0,5.
BignoBigHo OTpUMYyEMO TpY TOYKM (MOMEHTM Yacy) ty, to, ts.

MpunuHeHHs BUMYCKy BMPOOY B Touli t; Moxe OyTu
Jello nepepyacHum — 36epiraeTbCcs NOMUT, MiATPUMYBaHWUA
moaudikauieto BUpoby; a Touka tz — Lie Touka HeBMnpaBgaHux
Hagin. ButpaveHo kowTn Ha moaudikaLito, MOXINBO, BTPa4YeHO
Yac Ha nepexig Ha iHLWY NPOAYKUilo, 8 MOXMMBICTb MOMUTY
nomiTHo Brana. | HapewrTi, Touka t.. Moagudikauis Bupoby
[03BONSE NiATPUMATU AEAKUN, MOKN e NPUNHATHWUA, pPiBEHb
nonuTy, MOXNMBICTb MOAUIKALii EKOHOMIYHO e He BuYep-



NMaTtemaTturdHi MeTogn, Mogen
Ta iHpopMaUiHI TEXHOSOr i B EKOHOMILY

naHa, i Hapewr i, € 3anac yacy: At = t; — t;, 3a SAKUN MOXHa
BCTUIHYTW NiAroTyBaTUCA A0 Nepexody Ha HOBY NPOAYKLit.

3anponoHoBaHUI Nigxia 403BONSE AOCUTb OBrpyHTO-
BaHO MigiNnTW 0O 3A4iMCHEHHS BiJOMOro MOMOXEHHS cTpaTeriy-
HOrO KOHTPOMiHrY, 3a SKUM peanisauif cTtpaTeriyHoro nnavy
nepenbavae He TiNMbKM PO3BUTOK HOBWUX cdep AisiNbHOCTI,
a 1 06epexHy niksigaLilo HenepcneKTUBHNX BUPOOHULTB.

Hapasi cnig Big3HaumTK, Wo uen aHania MoXxHa BecTu
B AMHaMi4YHOMY pexuMi, ornepaTVBHO B PEXWUMi pearnbHOro
Yyacy, KOPEKTYo4YM po3noainn MOXNMBOCTEN 3anexHo Big Mipn
3MiHM cuTyauii.

Ak Hanpam noganblumx gocnigkeHb nepeabayaeTbea
BMKOPUCTaHHS 3anponoHOBaHOro Migxo4y Ans po3rnsgy Ta Bu-
pilLeHHs 3aBAaHb NPUAHATTSA PilLeHb Y KiNbKOX Pi3HMX 3a eKOHO-
MI4HUM MOXODKEHHSIM CUTYyaUisiX HeODXiAHOCTI NnepeadavyBaHHs
MarbyTHBOro PO3BUTKY NOAIN ANs BigNpauoBaHHSA MPaKTUYHUX
ocobnmBocTel Ta AeTanbHOIi METOAOMOTIT MOr0 3aCTOCYBaHHS.
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