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METOWYHI MIIXOAA 10 MOBYJIOBU ®YHKII HAJTEKHOCTI

HEUYITKNX MATEMATHNYHHUX MOI[EJIEI71
(Times New Roman, 14, Bold)

B pobomi yzacanvueno maykoeo-memoouuni nioxoou 00 po3pobKu eKOHOMIKO-MamemMamuiHux mooenell Hd
OCHO8I meopii newimkoi no2iku ma aiHegicmuunoi 3minnoi. IIpoeHo3yeanHa ma NiOMpumMKa NPUUHAMMI pilieHb 3a
00NOMO20I0 HEUTMKUX MAMEMAMUYHUX MOOeell 00360A€E Y3a2abHUMU MA CKOHYEHMPY8amu ekcnepmuy ingopmayiro,
30IUCHUMU NPOSHO3Y6AHHSI nepebiey npoyecié pPisHUX cgep 3 YPAaXy8aHHsM KINbKICHUX ma sKICHUX ¢axmopie. Y
NOPIGHAHHI 3 IOOMUMU EKCNEPMHUMU MemOoO0amy meopis HedimKoi N02IKu MA€e HU3Ky nepeeaz, 20106HUMU 3 AKUX €
asmoMamu3ayis. po3paxyHKie 3a PAaxyHOK UKOPUCTNAHHA Mamemamuunux naxemig. OOrpynmosano, wjo nooyoosa
@YHKYILl HaneXHCHOCI € OOHUM 3 20I08HUX emania nodyoosuU Hewimkux mamemamuunux mooeneu. Pozenanymo ocnoeni
cnocoou, AKUMU MOHCHA OYOY8amu QyHKYIi HANeHCHOCMI 3a1eHCHO 8i0 cnocoby ompumanis ingopmayii. [na nobyoosu
@DYHKYIL HATEXHCHOCT BUKOPUCIOBYIOMb 080 MEMOOU: 3ATYYeHHs 6a2amboX eKCnepmia i 3a1yueHHs 00H020 eKcnepma.
Hessaoicaiouu na me, wo 6 MmameMamuyHux nakemax no6yoo6a @OVHKYil HANEHCHOCMI aA8MOMAMU308aHd,
neputouep2o6uti ubdip gopmu i xapakmepucmux nOGUHeH 30iliCHIOBAMUCS PO3PAXYHKOBUM WIISAXOM PO3SIAHYMUMU 6
pobomi  memodamu. Y3acanvheno Haunowupeniwi QYHKYIl HanescHocmi, 00 AKUX HALEHCaAmb MPUKYIHA,
mpaneyiegsuona, eaycosa, cuemosuona Hasedeno npukiad nobyoosu @yukyii HaneiscHocmi 01 YMOBHOI NiHS8ICMUUHOT
3MIHHOL.

Knouosi crosa: neuimka nozika, yuxyii Hanesxcnocmi, pasughikayis, depasugixayis, mooenro8aHHs.
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METHODICAL APPROACHES TO CONSTRUCTION OF FUNCTIONS OF

FUZZY MATHEMATICAL MODELS
(Times New Roman, 14, Bold)

The paper generalizes scientific and methodological approaches to the development of economic and
mathematical models based on the theory of fuzzy logic and linguistic variable. Forecasting and decision support using
fuzzy mathematical models allows to summarize and concentrate expert information, to predict the course of processes
in various fields, taking into account quantitative and qualitative factors. In comparison with known expert methods, the
theory of fuzzy logic has a number of advantages, the main of which are the automation of calculations through the use
of mathematical packages, such as Matlab, Scilab; the ability to learn models, use quantitative and qualitative properties
of the object of modeling, obtain solutions for various related problems on the basis of one knowledge base filled with
expert, analytical and experimental information, and others. It is substantiated that the construction of membership
functions is one of the main stages in the construction of fuzzy mathematical models. The main ways in which you can
build membership functions depending on the method of obtaining information are considered. Two methods are used to
construct membership functions: the involvement of many experts and the involvement of one expert. The method of
constructing membership functions involves fassification of fuzzy estimates of influencing factors. The phase of
fasification involves the choice of fuzzy terms for the linguistic assessment of the influencing factors given on the
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corresponding universal sets. The most common membership functions are generalized, which include triangular,
trapezoidal, Gaussian, sigmoid. An example of an expert questionnaire is given, which should be used when building a
mathematical model based on information from a group of experts. An example of constructing membership functions for
a conditional linguistic variable is given. Calculating the eigenvector of a matrix of pairwise comparisons significantly
increases the complexity of using a mathematical model. Therefore, we propose to use consistent pairwise comparisons.
Despite the fact that in mathematical packages the construction of membership functions is automated, the primary choice
of form and characteristics should be carried out by calculation methods considered in the work.
Keywords: fuzzy logic, membership functions, fassification, defasification, modeling
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1. INOCTAHOBKA NPOBJEMHU VY 3AT'AJIBHOMY BUIJISAI TA ii 3B’S30K I3
BAXKJIMBUMU HAYKOBUMHU YU TIPAKTUYHUMU 3ABJIAHHAMU
(Times New Roman, 12, Bold)
[TporHo3yBaHHS Ta MiATPUMKA MPUHHSITTS PIlIEHb 32 JTOTIOMOTOI0 HEYITKMX MAaTeMaTHYHHX
MOJIENICH  JTO3BOJISIE y3araJlbHUTH Ta CKOHIIGHTPYBAaTH CKCIEPTHY iH(oOpMaIlito, 3IiHCHUTH
NPOTHO3YBAHHS MPOTIKAHHS TPOLECIB TEXHIYHOI, €KOHOMIYHOi, couianbHOi cdep, ae dakropu
MOXXYTb MAaTH SIK SKICHI ....vvvvvienniennnnnnn..
(Times New Roman, 12, Normal)
2. AHAJII3 OCTAHHIX JOCJIJI)KEHD TA ITYBJIKALIA
3aCHOBHMKOM TeOpii HEUITKOI JIOTIKM Ta JIHTBICTUYHOI 3MiHHOi BBaXKaloTh Mpodecopa
JI. 3aze [1]. Po3Butok Teopii Haganu Taki BueHi, sk T. Caari [2], O.I1. Potmrreiin [3], C./0. LlIToBOa
[4], Marsiituyk A.B. [5] Ta Oarato inmmx. J[aHa Teopis J0O3BOJSE YHUKATH TPOMI3IAKOCTI i
HEMOTPIOHOT TOYHOCTI y CHCTeMaXx, J¢ HEOOXiJHUM € OTPUMaHHS pe3yybTaTy i3........
3. BUJIJIEHHSI HEBUPIIIEHWUX PAHIIIE YACTUH 3ATAJIBHOI ITPOBJIEMH,
KOTPUM ITPUCBAYYETHCSA O3BHAYEHA CTATTA

4. ®OPMYJIIOBAHHS IIJIEM CTATTI

Mero1o CTaTTi €. .............
5. BUKJIALI OCHOBHOI'O MATEPIAJNY JAOCII’)KEHHA 3 I[TOBHUM
OBIPYHTYBAHHSIM OTPUMAHUX HAYKOBUX PE3YJIbTATIB

JIIHTBICTUYHOIO  3MIHHOIO Ha3UBA€TbCA 3MIHHA, 3HAYEHHAMHU SKOi € cioBa abo
CJIOBOCTIOIYYEHHSI MOBH. MHOXHHA YCIX MOJIMBHUX 3Ha4€Hb JIHIBICTUUHOI 3MIHHOI Ha3MBAETHCS
TEPM-MHOXKHHOI0, KOXKEH SJIEMEHT TepM-MHOXXUHH Ha3uBa€eThesi TepmoM [1-8].
@DYHKIII€I0 HAJEKHOCTI HA3MBA€ThCA (YHKINS, fKa J03BOJSE OOYMCIUTU CTYIHIHb HAJEKHOCTI
JIOBITBHOTO €JIEMEHTA YHIBEPCaIbHOI MHOXKHHH JI0 HEUiTKOT MHOXUHH [1-8].
HaiinomumpenimumMu (QyHKIISIMUA HaJEKHOCTI € TPUKYTHA, TpalelieBUAHA, raycoBa, CUTMOBHJIHA

(puc. 1).

Puc. 1. I'padiku Haiimommpenimux GpyHkiuiii Haxexnocri (po3podieno Ha ocHoBi [1-3]):
(Times New Roman, 10, Bold)



ul(x) — rpuxytHa, mpu a = 0,5; b =2,5; ¢ = 8;

u2(x) — rpanerieBuana, npu a =0; b =0,6; ¢ =2,5; d = 10;
u3(x) —raycoBa, nmpu b=5;c=12;

u4(x) — curmoBuaHa, npu a = 0,8; ¢ =5.

3amaroThes PYHKINT HAJICKHOCTI TAKMM YHHOM:
- TpukyTHa opMa QyHKIIi HAJIEKHOCTI:
0,u < aabou = d

ux) = Ii,ggu<c @
d-u

Po3paxoBani (hyHKIIT HAJIEKHOCTI AJI TEPMY «HHU3BKHID) 3BEAeMO y TabII. 3.
HopmarnpHa HediTka MHOKMHA OTPHMaHa HUIIXOM HOpMallizallii: MUIeHHS Ha HaHOUIbIINi
CTYIiHb HAJEKHOCTI BCIX CTYIEHIB HaJIEKHOCTI.

Tabmus 3
DyHKUII HAJIEIKHOCTI ISl TepMy «HU3bKuiD» JI3
(Times New Roman, 10, Bold)
Ui 1 4 8 12 15

0,37 0,32 0,18 0,091 0,045

U «HU3BKUI» Uj

cyOHOpMaJIbHAa HEYiTKAa MHOYKHHA
U «HU3BKUI» Uj

HOpMaJlbHa HEJiTKa MHOXKHHA

1 0,86 0,49 0,25 0,12
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6. BUCHOBKU 3 JAHOI'O JOCJILI’)KEHHS 1 NEPCIIEKTUBU IMOJAJIBHINX
PO3BIJIOK Y JAHOMY HAIIPSIMKY

[TobynoBa ¢yHKIIH HalIeKXHOCTI € OJHMM 3 TOJIOBHUX €TamiB MOOYJOBH HEYITKHX
MaTeMaTUYHUX Mojieneil. @YyHKIIIT HaJeKHOCTI MOKHA Oy TyBaTH JBOMa OCHOBHUMU crioco0aMu, sIKi
3ajexaTh BiJ CrHoco0y oTpuMaHHS iHQopmarii: 06a3u 3HaHb HAMOBHIOBAJIUCH EKCHEPTHOI
iH(popMalli€l0 OJHOrO eKcrepTa uu OaratboX. B mareMarmyHux mnakerax mnoOyaoBa (QYHKIIIH
HaJI)KHOCTI aBTOMATH30BaHa, B 3aJIe)KHOCTI BiJl GopMu (GYyHKIIT 1 ii XapaKTepUCTUK OYIyIOThCS
cTaHaapTHI BOyJoBaHI (yHKuii. Ane mepiiodeproBuii BuOip GopMHU 1 XapaKTEpUCTUK MOBUHEH
3/IHCHIOBATHCS PO3PAXyHKOBUM IUISIXOM HaBeIEHUMHM BUIIE METOAAMHU.
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