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MOBYIOBA TA PO3PAXYHOK ®YHKIIA HAJTEXHOCTI
JIHI'BICTUYHUX 3MIHHUX IMPOLECIB IIJIAHYBAHHSA
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O. . Ocinuyk, B. M. CenbkiBcrkuil, H. €. CeHbKiBcbKa

Yxpaincoka akademis opyxapcmaa,
gyn. 11io Tonockom, 19, Jlveis, 79020, Yrpaina

3a oonomoeoio 3acobie HewimKoi 102iKU ONUCAHO MeXaHi3M Hopmysanus QyHKYill
HANEAHCHOCMI ITH28ICMUYHUX 3MIHHUX NPOYeCi8 MeMamuiHo20 i UPOOHULO-MEXHIYHO20
NIAHYBAHHS MA XYOOICHbO-MEXHIUHO20 OOPMIEHHS KHUNCKOBUX 8UOanb. Busnaueno
paneu gpaxkmopis. Ilodyoosano mampuyi nonapHux nopieHsaHs 0/ 6i0NOGIOHUX NIHEGIC-
muunux mepmie. Haeeoeno memoouxy po3paxyHxy QyHKYit HaLeHcHocmi Ha NPUKIaoi
JH2BICMUYHOI 3MIHHOT «Kame20pin yumaiay, wo nepeobaiac nooyooey mampuysb ma
OMPUMAHHS HOPMOBAHUX 3HAYEHb (DYHKYIL HanedcHocmi Oisi mepmie JiHe8iCmUiHOl
3minHoi. 30ilicneno sisyanizayiio pe3ynomamis y euenaodi epagixa ynxkyitl Hanejicnocmi
OJ1 IH2BICMUYHOI 3MIHHOT «Kame2opisa uumavay.

Knrwuosi cnosa: ¢yuxyia nanesdxcnocmi, niHe8icmuyna 3miHHd, NIAHYBAHHS, X)-
002ICHbO-MEXHIYHEe 0POPMIECHHS, MAMPUYSL, KAMe20Pis YUmaud.

IocTranoBka mpo6jemu. [IpoexTyBaHHsS Ta BU3HAYCHHS YHCIOBUX IOKa3HMKIB
SIKOCTI POLIECIB IJIAHYBAaHHS 1 XyIOKHbO-TEXHIYHOTO O(OPMIICHHS! KHHKKOBUX BHJIaHb
1oB’si3aHe 3 oOyJ0BOIO Ta po3paxyHKoM (yHKUiH HasexHocTi (DH) BiANOBiqHUX JIiHT-
BICTHYHHX 3MiHHUX. OCHOBY /715 pO3B’ I3aHHS TAKOTO 3aBIaHHS CTAHOBIIST JTIHI'BICTUYH1
3minHi (JI3) mocnimxyBaHux mporecis, Hajexarb 10 BUOKpeMieHuX JI3 yHiBepcanbHi
TEPM-MHOXXHHH 3HAaYE€Hb Ta MOJIEII JIOTTYHOTO BUBEACHHS, 10 BiJ0OpaxaroTh i€papXiro
nporecy GopMyBaHHS iIHTETPaTbHUX OKA3HUKIB SKOCTI.

AHaJi3 OCTaHHIX JoCTimKeHb Ta myOuaikamiii. Y myOmikamisx, siKi CTOCYHOThCS
JOCTIKYBaHOT TeMaTHKH, ONMCAaHO MOOyZOoBY (DYHKLIH HaleKHOCTI (haKTOPiB SIKOCTI
(opMyBaHHSI MOHTaKHHUX CITYCKiB [1], mmanasTi ra3eTHOro BUAaHHS [2], ApyKapchKOro
npouecy [3], bopMyBaHHS iHTErpaNIbHOTO MOKA3HUKA SIKOCTI MPOLECY CTPYKTYPYBaHHS
[4] Ta npoekTyBaHHs BuaaHHs [5]. HeBupimieHoro, oqHak, 3aJIMIIAETHCS IpodieMa BU-
3HAUCHHS 1HTETPAJIbHUX MOKA3HUKIB SKOCTI CTOCOBHO IUIAHYBAaHHS YH XyHZOKHBO-TEX-
HIYHOTO O(OPMIICHHS KHIKKOBUX BUIaHb, L0 Y MiJCYMKY 320€3IeUNTh HAJICKHY SIKICTh
JPYKOBaHOI MPOIYKLIi.

Merta crarri. s po3s’si3aHHS 3aJIeKIapOBaHOTO 3aBJaHHs HEOOXiTHO 3a JOIO-
MOTOIO METO/IIB 1 3aC00iB TeOpii HEUITKMX MHOXUH [6, 7, 8] moOyayBaTu Ta po3paxyBarTu
(GyHKLIT HaNEKHOCTI AOCHIDKYBAHUX MPOLECIB, 3alIPOCKTYBABIIN MaTPULi MOHapHUX
nopiBHsHE paHriB JI3, BUpa3uTH JIIHIBICTUYHI TEPMH HEYITKMMH MHOKMHAMH Ta OT-
pUMaTH HOPMOBAHI YMCJIOBI 3HaUEHHS (DYHKLIH HAJIEKHOCTI U1 IEBHOTO Tepmy JI3.
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Bukjax oCHOBHOrO marepiajy Aoc/igkeHHsi. BaxinBoro XapaKTepHUCTHUKOIO
(axTopiB BIUIMBY Ha piBEHb (OPMYBaHHS SKOCTI NPOLECIB TEMaTUYHOIO 1 BUPOOHHYO-
TEXHIYHOTO TUIAHYBaHHS Ta XyJ0)KHbO-TEXHIYHOTO O(OPMIICHHSI KHI)KKOBHX BHUJIaHb €
(yHKIIIT HATISKHOCTI, HEBIJUIUTBHI BiJl THTBiCTHYHUX TepMiB K, L i H [9] Ta BiAMOBiTHUX
HEYITKMX MHOXKHH. YHiBEpCalIbHA HEYITKA MHOYKHHA A ONHCYEThes K A = {al ,a, ,...a,,} 3
JIHTBICTUYHUMHY 3MIHHUMHU Ta PAHTaMH 7 (a,. )— JUTS TEMaTHYHOTO TUIaHYBaHHS, /) (a,- )—
BUPOOHUYO-TEXHIYHOTO TUIAHYBaHHS Ta 7}, (¢&; ) — XyIOXHBO-TEXHIYHOTO O(OpMIICHHS
KHKKOBUX BHUJaHb Y Jialla3oHi d; (i = 1,...,71). Toni QopmaiizoBaHe MpeaCcTaBICHHS
niarBicruanoro Tepmy (JIT) «skicTb nociipkyBanoro npouecy» U MoxkHa mogat sik [ 7]:

wa) p(a,) p(a,)
a

Up =

(1

a a

1 2 n
nelU, c 4; u. (a,) — mipa HanexunocTi 10 MHOokuHU U, ennemenra 4 € A.
Ha migcrasi ®H, 3asanux BeIMYUHOW £, (a;), OTPUMY€EMO JIOTiYHI BUpasu Juis
YICIIOBOTO BUPAKECHHS JIIHTBICTUYIHOTO TepMy U.
Po3nozin ¢hyHKIIH HAIEKHOCTI TTOJAMO TaK:
M _ My My
noon r
ne i, = p,(a;);r. =r,(a;) nns Beix i =1,...,n.
BonHouac moBMHHA BUKOHYBATHCS] yMOBA HOPMYBAHHSL: £ + fdy +...+ 1, =1.
st Bu3HaueHHs paHriB ¢akTopiB uncioBi 3HaueHHa ®H o0umciaroeMo 3 Takux
criBBigHOMmEHS [10]:
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MJiamazon 3HaueHs JI3 [9] yMOBHO po3AiiiMO Ha JBa MPOMIXKKHU Ta JJIS KPAI[oro
copuitaarts skicuux JIT 300pasumo ix rpadiuHo y Bumisagi Tppox To4ok. OTxe,
YTBOPHTLCSl KBajpaTHa OOEpPHEHa CUMETPUYHA Marpuus Z =z,, ne Z; =1 / 7 s
i,j=1,2,3, BpaxoBytouu ouinku pasris JIT.

Teriep 3aBmaHHS IWIONO OJIEPIKAHHS IHTETPANILHOTO ITOKa3HUKA PIBHS SIKOCTI
JTOCITI/KYBAaHUX TIPOIIECIB MTOIaMO TaAKMMH BUPa3aMHu:

— IPOIIeC TEMATUYHOTO TNIAHYBaHHS BUIAHb:

K,=F(m,s,)—>max,y=14 p=12;
my>0, sp>0; . 4)

M, (a)—>max,a, € 4, K, c 4,i=1,3.
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— Ipoliec BUPOOHUYO-TEXHIYHOTO [IAHYBAHHS BU/IAHb:
L. =F(w,t,)>max,c=14e=14

c?’e

w,.>0,1,>0; : (5)

H(a)—>max,a, €A, L. CA4,i :ﬁ
— NPOLEC XYJI0KHBO-TEXHIYHOTO OOPMIICHHS BUJIaHb:
H, :F(g”,r/.) —>max,n=13; f=1,3;

g, >0; I >0; . (6)

u,(a,)—>max,a, € A, H, c 4,i=13.

MeTo10 TOCIIIKEHHS € JOCATHEHHS] MAaKCUMAaJIbHOTO 3Ha4YeHHS (QYHKLIH, SIKi onu-
CYIOTh PiBEHb SKOCTI TEeMaTHYHOTO, BUPOOHMUYO-TEXHIYHOTO IJIAHYBAHHS 1 XyJOXKHBO-
TEXHIYHOTO 0()OPMJIICHHSI KHI)KKOBUX BUAAHB [1].

Bynyemo marpumio nonapHux HOpiBHAHB it kKokHoro 3 JIT, enementu sikoi ot-
PUMY€EMO 3a HIKAJIOK BiIHOCHOI BaxKIMBOCTI 00’ekTiB [11]. KommonenTamu BiacHOTO
BEKTOpa Marpuui cTaroTh panru JIT, o BUKOPUCTOBYIOTHCS I PO3PaxXyHKY 3HAYCHHS
®H H; nns koxHoro 3 tepmiB. OTKe, MAEMO MAaTPHULIO y TPbOX TOYKAX MOALTY
yHiBepcaibHOI MHOXHHH (4, 4, , a;) [10]:

1 5
non
z=|L 1 L 7
r r
L noy
R

Jst repmiB JI3, Hampukiia, Iporecy MiaHyBaHHs KHHKKOBHUX BHaHb [OJaMO He-
YiTKI MHOXXUHH [9].

Hacammnepen yrBopumo marputiro Z st JI3 «kareropis yutada» Ha OCHOBI MaTpHII
(7), yHiBepcanbHa MHOXKHHA 3HaueHb skoi A(m,) =[1;9] y.0., a TepM-MHOKIHA 3HAYCHD
B(m,)= <uith, 10HaUTBO, AOpOCTi™>. BiAmoBiIHO 10 eKCrepTHHUX OIiHOK [9] yHiBep-
cajlbHa MHOYKMHA Ma€ TaKi 3HAYCHHsI B TOUKax moainy: @, =1, a, =5, a; =9. [lns tepmis
«ITITH», KIOHAIITBOY» Ta «I0POCI» MaTPHIll MATUMYTh TAKUI BUTIISL:

/ / 1 9 7
0tmu (ml) - / / 1onaymeo (m ) - / / dopocni (m ) - / / .
6 9 / /

Sk 6aunmo, U1 TEPMY «IITH» PaHT 3MiHHOI CIIaja€ i OCTaHHIN PSAIOK BU3HAYAETHCS
eKCIepTHUM criocoOoM. Terep, BAKOPUCTOBYIOUH PSAKK MaTpHUL 1 cliBBigHOMICHHS (7),
orpumyemo 3Ha4eHHss OH 11 TepMiB «TiTHY, KFOHALTBO» Ta «gopocii» [10]:

i (@) = 0,56 Hygyaymar (@) = 0,090 115, (a,) = 0,059;
Hoimu (az) =0,37, Hoonaymeo (az) =0,82; Hoopocai (az) =0,41;
i (@3) = 0,077 Moo (a;)=0,091; Hoopocai (ay)=0,53.
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Bukonyemo HopmyBanHs 3HaueHb @H, ypaxoBytoun BctanosineHi JIT BigHocHO oau-
HUI, Ta TICTA€MO KOe(ilieHT HOPMYBaHHS 3 BUpasy:
k,=1/max u (a), (i=1,2,3), ®)
A€ n — TepMH BiANOBiaHOI JI3; 4, (a)=k, > u,(a).
Hopwmogani 3nauenns ®H ans tepmis JI3 «kareropist unrauay:
Foim, (@) =15ty (@) = 0,115 1y, (@) = 0,115
Hoimu, (a,)=0,66; Hoaymeo, (a,)=1; Hoopocai, (a,)=0,77;
Mo (a3) = 0145 4,000 (@5) = 0,11 1,0 (a3) =1.
Jlnst BiZoGpPaXKeHHs HIBICTHYHNX TEPMIB HEYITKMMHI MHOKHHAMH BHKOPHCTAEMO
HopmoBadi 3HaueHHs1 ®H JI3 «xareropist unraday i Bupas (1). Orpumaemo:

. {1 0,66 0,14}
Kameeopis oimu = I;_; y.0.;

5 9

. 0,11 1 0,11
Kamezopis I0HAYmMeo = =3 y.0.;

1 59

. . 10,11 0,77 1
Kamezopis dopoci = T; . ;5 y.0.

Jist BisyasibHOTO BiOOpaskeHHS pe3ylbTaTy OTpMMaHi HOPMOBaHI JaHi MpeacTaB-
JICHO Y BUIVISAAI rpadika po3paxoBaHuX (YHKIIIH HAJIEKHOCTI (pHC.).
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FHAYEHHA YHIBEPCANBHOT MHOMMWUHWA

Puc. ®@ynkuis Hanexunocti JI3 «xareropist unrada

OTxe, U1 PELITH JIHTBICTUYHUX 3MiHHUX [12] BUKOHYEMO JOCHIKEHHS 3a HaBe-
JICHOIO CXEMOI0, siKa nepeadadae moOynoBy MaTpullb, OTPUMAHHS YMCIIOBHX 3HAuCHb
®H a5 meBHOTO TepMy Ta HopMmyBaHHs @H st Tepmis JI3.

BucnoBku. Po3paxoBani 3HaueHHS (PyHKLIH HAJICKHOCTI JIHIBICTUYHUX 3MIHHHX
CTalOTh NEPEYMOBOIO JUIsl CTBOPEHHS HEUITKOI 0231 3HaHb 1 CHCTEMH HEWiTKUX JIOTTYHUX
piBHsIHB. Ha 1X OCHOBI 311HCHIOETHCS IPOEKTYBAHHS Ta PO3PaXyHOK IHTEIPaIbHOTO MOKa3-
HHKa PiBHS SIKOCTi TEMaTHYHOTO 1 BAPOOHUUYO-TEXHIYHOIO TUIAHYBaHHS Ta XyIO0KHbO-TEX-
HIYHOTO 0(hOPMIICHHS KHHKKOBHUX BU/IAHb.
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CONSTRUCTION AND CALCULATION OF LINGUISTIC VARIABLE
MEMBERSHIP FUNCTIONS OF PLANNING PROCESSES AND BOOK
ARTISTIC AND TECHNICAL DESIGN
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Ukrainian Academy of Printing,
19, Pid Holoskom St., Lviv, 79020, Ukraine
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Using the means of fuzzy logic, a mechanism for forming the membership functions
of linguistic variables processes of thematic and production-technical planning and ar-
tistic and technical design of book editions has been described. The description of the
universal fuzzy set with linguistic variables and ranks in the corresponding range, the
formal representation of the linguistic term “quality of the studied process” has been
presented. On the basis of membership functions, logical expressions for the numerical
expression of the linguistic term have been obtained. The distribution of membership
functions and the valuation condition has been presented. Ranks of factors have been
determined. The expressions for the thematic, production-technical planning and artis-
tic-technical issues of editions for obtaining an integral indicator of the quality level
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have been synthesized. The purpose of the study is to achieve the maximum value of
functions that describe the level of quality of the studied processes.

Matrices of pairwise comparisons for corresponding linguistic terms have been
constructed. The method of calculation of membership functions has been given on the
example of the linguistic variable “reader category” for thematic planning of book edi-
tions. It involves the construction of matrices, the determination of the values of the
universal term-set at the points of division in accordance with expert estimates and the
obtaining of the normed values of the membership function for the terms of the linguistic
variable. The visualization of the results in the form of a membership function graph for
the “reader category” linguistic variable has been performed.

The calculated values of the membership functions of linguistic variables are a pre-
requisite for the creation of a fuzzy knowledge base and systems of fuzzy logic equations.
On their basis, the design and calculation of the integral indicator of the level of quality
of thematic and production-technical planning and artistic and technical design of book
editions has been carried out.

Keywords: membership function, linguistic variable, planning, artistic and techni-
cal design, matrix, category of the reader.
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