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®OPMYBAHHS HEYITKUX JIOT'TYHUX PIBHAHb
NPOEKTYBAHHS HICJIAAPYKAPCBKUX MPOLECIB

A. B. Kynpsmosa

Yxpaincoka akademis opyxapcmaa,
syn. 11io Tonockom, 19, Jlveis, 79020, Ykpaina

Buxopucmano memoou ma 3acodou neuimkoi noziku. Hagedeno ninegicmuyri 3MinHi
NPOEKMYSAHHS NICAAOPYKAPCOKUX NPOYECIB: «AKICMb (hOPpMYBAHHS BUOAHHSLY, (AKICTNb
opeauizayii BUPoOHUYMEA», «AKICMb ONpayr08ants euoanHay. Buokpemneno ninesic-
MUYHY 3MIHHY AKOCMI 00CTIONCY8AHO20 MeXHON02TuH020 npoyecy. Yci ninesicmuyHi
SMIHHI ONUCAHT TTHEBICMUYHUMU MEPMAMU «HU3LKA», «CePEOHsLy, «aucokay. [lobyoosana
Heuimka 6a3a 3HAHL JIHEGICMUYHOL 3MIHHOI THME2PATIbHO20 NOKAHUKA AKOCMI, WO
si0obpadicace iepapxito bacamopisHesoi Modeli HeuimKko2o 102iuHo20 susedents. Ha oc-
HOBI CQhOPMOBAHUX YMOB PO3DOOLEHO HEUIMKY MAMPUYIO 3HAHb JITHe8ICMUYHOL 3MIHHOT
«AKICMb NPOEKMYBAHHS NICIAOPYKAPCOKUX npoyecien. Hasedeno neuimki no2iymi pie-
HAHHS OIS0 MEPMIB «HUZBKAY, «CEPEOHS», KBUCOKA» AHANI308AHOI NIHe8ICMUYHOI 3MIH-
HoI. [100ano N02i4Hi BUCTIOBNIOBAHHS CIMOCOBHO NIHEBICMUYHUX 3MIHHUX «AKiCMb (hop-
MYBAHHA BUOAHHAY, «AKICMb Opanizayii GUPOOHUYMEA» MaA «AKICMb ONPAYIO6aAHMHS
suoannsy. Cunme308aHo Heuimxi Mampuyi 3HAHb JIH2GICMUYHUX 3MIHHUX YACKOBUX
NOKA3HUKIE Ma HeYimKI N102I4HI PIBHAHHA OJis BUSHAYEHUX MePMIS.

Knrouosi cnosa: neuimka nocixa, 1iHegicmuyHa 3MiHHA, mepm, HewimKka 0a3a 3HAHD,
HeuimKa Mampuys 3HaHb, Heuimke 102iuHe PIGHANHS, NPOEKMYBAHHS NICIA0PYKAPCOKUX
npoyecis.

IocranoBka mpodaemu. IIpoekTyBaHHS HiCIAAPYKapChbKUX MPOLECIB nependadae
BUKOHAHHS CYKYNHOCTI CKJIQIHHX /IS IIPOTHO3YBaHH Jiil. HEeMOXIIMBICTD YITKOTO Killb-
KICHOTO OITUCY XapaKTePUCTUK JIHIBICTUYHHUX 3MIHHHMX MPHU3BOAUTD 10 HEOOXIAHOCTI 3a-
CTOCYBaHHSI METOJIIB Ta 3acO0IB HEewiTKoi Jioriku. HediTka Jiorika qae MOXIUBICTD 3/Iiic-
HeHHst pazudikanii Ta nedazndikamii 1y BCTAHOBICHHS IHTErpalbHOTO MOKa3HUKA SIKOCTI.

AHaJi3 ocTaHHIX J0CTiIzKeHb Ta myOmikamiii. [TyOmikamii npucestueni pazudikarii
i nedaszudikanii GpakTopiB MPOEKTYBaHHS Ta CTPYKTYPYBaHHS KHIKKOBUX BUAAHB [1—
3], dbopMmyBaHHS MOHTaXHUX CIyCKiB [4, 5] Ta BHIaBHHYO-TIOJNIrpadiuHUX MPOLECiB
3aranioM [6]. OnHaK HEAOCTaHbO yBaru NPHUAIJICHO MPOEKTYBAHHIO MiCISAPYKAPCHKUX
MIPOIIECIB, SIKE € HEBiJ €MHOIO CKIIAJ0BOIO 3a0€3MEUSHHS SKOCT1 KIHIIEBOT POIYKIIii.

MeTta cTarTi — CTBOPEHHS HEUiTKO1 0a3u 3HaHb, MaTPHILi 3HaHb TA HEYITKUX JIO-
TYHUX PIBHAHB MIPOEKTYBAHHS MIiCISAPYKAPCHKUX MPOLIECIB Ui YMOXKIIMBICHHS BCTa-
HOBJICHHSI IHTETPAJIbHOTO ITOKAa3HUKA SIKOCTI.

Buknan ocHoBHOro marepiaxy gocaigxeHHs. Hexaii 1yt JIIHTBICTHYHUX 3MiH-
HuX M (skictb (opmyBaHHS BuuaHHs), O (SKicTe opraHizamii BUpOOHMLTBA) Ta
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P (sxicTh ompalroBaHHS BUJIAaHHS) T€pPMaMH OYyIyTh «HH3bKa», «CEPEIHS», «BUCOKAY.
BinmnosinHo, iHTerpasibHni MoKka3HUK G (AKICTh MPOEKTYBAHHS MiCISAPYKAPCHKUX MIPO-
1IeCiB) OMHCYBaTUMETHCSI TaKUMH X Tepmamu [3, 7, 8]. Toxi HewiTka 6a3a 3HaHb JJIS
BiHOmeHHs G = F (M , O,P) MaTHUME BUTIISIIT:
SAKUO (M = au3bka) 1 (M = cepennsi) | (M = Bucoka)
I (O =#nwuswka) I (O = cepenns) I (O = Bucoka)
I (P =um3bka) | (P = cepenns) I (P = Bucoka)
TOHI (G = muzbka) I (G = cepenns) | (G = Bucoka).
Bino6paszumo copmMoBaHi yMOBH y MaTpHLli 3HAHb.

Tabmms 1
Marpuus 3HaHb JJIM JiHrBicTUYHOI 3MiHHOI G
. SIkicTh
. . . SIKicTb
SIKicTh BUXITHUAX SIKiCTh OmparfoBaHHs obopMIeHHs MPOEKTYBAHHS
JIaHUX BUJAHHI M Bunanas O P HICISIPYKAPCHKUX
BugaHus P .
nporecis G
HU3bKA HU3bKA HU3bKA
HU3bKA
HH3BKA cepenHs HH3LKA
cepeHs HH3bKA cepenHs
cepeHst
BHCOKA cepenHs cepenHs
BHCOKa BHCOKa BHCOKa
BHCOKa
BHCOKa cepenHs BHCOKa

CdhopmyeMO HeuiTKi JOTTUHI PIBHAHHS U1l TEPMIB «HU3bKa», «CEPEIHS», «BUCOKA)
IHTerpajsbHOro nokazHuka G:

lumlsuca (G) = luuuswca (M) A lLlHLBbKa (O) A luﬂusbrca (P) Vv Iuﬂusbm (M) A lucepedﬂﬂ (O) A luﬁusbxa (P)
lucepebwz (G) = /ucepedmz (M) A Iulmxbxa (O) A /ucepeémz (P) Vv lueucom (M) A Iuceped/ul (0) N Iucepeémz (P)

Hacona (G) = Hoscora (M) A oo (O) A B (P)Y Freona (M) A B (O) A B (P)
3BaXkarouM Ha Te, 110 3aJIEKHOCTI IKOCTI (POpMyBaHHS BUJAHHS, OpraHizanii BupoO-
HUIITBA Ta ONPALIIOBAHHS BUIAHHS TAKOX MOXYTh OyTH BUPa)XXEHi depe3 AKICTh 4acT-
KOBUX MoKasHuKiB M =F), (ml,mz,m3), O=F, (01,02,03), P=F, (pl,pz) 1 Ha OCHOBI
eKCIIEPTHUX CYyKeHb I0A0 MHOXKHUH L(m,,m,,m;), L(o,,0,,0;), L(p,, p,) no0yryemo
HeyiTKi 0a3u 3HaHb, MATPUL 3HAHb 1 HEUITKI JIOT1YHI PIBHAHHS JIHIBICTUYHHUX 3MIHHUX
MPOEKTYBaHHS MICIAAPYKAPCHKUX MpoLeciB [9].

HaBenemo s10rivuHi BUCIOBIIOBaHHS CTOCOBHO JITHIBICTHYHUX 3MIHHUX «SIKiCTB (op-
MYBaHHS BUAAHHS», «SIKICTb OpraHizauii BUPOOHHLITBA» Ta «SIKICTh ONpPALIOBAHHS BH-
JaHHS:

SIKIIO (m,) = (nmpocTe, yCKIaIHEHE, CKIAIHE)
I (m,) = (mpocra, ycknaaHeHa, CKIaHa)
I (m,) = (HOpMabHi, po6OYi, TPaHKMYHI)
TOAI (M) = (au3bKa, cepe/iHs, BUCOKA)
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SKIIO (0,) = (onunu4He, cepiline, MacoBe)
I (0,) = (HuM3bKa, CEpeHs, BUCOKA)
I (0,) = (py4He, MexaHi4He, aBTOMATH30BAHE)
TOHI (O) = (uu3bKa, cepeaHs, BHCOKA)

SIKINO (p,) = (Hu3bKa, Cepe/IHs, BUCOKA)
I (p,) = (mpocra, ycknaaHeHa, CKIaHa)

TOAI (P) = (Hu3bKa, cepeHs, BUCOKA)

[loOynyemo Marpuili 3HaHb AJIsl aHAJTI30BaHUX JIHI'BICTUYHUX 3MiHHUX. {751 3pyu-

HOCTI BitoOpa3umo ix y Tabmmunii popwmi [3, 6, 9].

Tabmurg 2
Marpuus 3HaHb IS JIHTBiCTHYHOI 3MiHHOI M (IKicTH (p)OpMyBaHHS BHIAHHS)
KoHctpykiiiHi
TTokaszauku 0COOIUBOCTI ‘YMOBH eKcIuTyaTamii SIKiCTh BUXIIHUX
BUJIAHHS /M, (ckmagHicTh m, JTaHUX BUJAHHA M
KOHCTpYKIIii) m,
CKJIaHE CKJIaHa IpaHAYHI
- HU3bKA
CKJIaJIHE CKJIaHa poboui
CKJIaJTHE YCKJIaJTHCHA poboui
- cepenHs
yCKIIaTHeHE YCKIIa/IHeHA HOpMAJIbHI
YCKJIaIHEHE nmpocrta HOPMaJIbHI
- BHCOKa
mpocTte npocra HOpMAJIbHI
Ta6muis 3
Matpuus 3HaHb VIS JIIHTBicTHYHOI 3MiHHOI O (IKicTh opraHi3anii BUPOOHHITBA)
Marepiamu . L
. SkicTh oprasizauii
Tum BupoOHUITBA O ; (cxmamHiCTh Tun o6nagnanss o,
: BUpOOHMIITBA O
OTIpAITFOBAHH) o,
OJIMHUYHE BHCOKA pyuHe
— HU3bKA
cepiiiHe BHCOKA pyuHe
cepiiiae cepenHs MeXaHi4He
— cepenHs
cepiiine cepeHs ABTOMATH30BaHE
cepiiine HH3bKa ABTOMATH30BaHE
BHCOKa
MacoBe HH3bKa ABTOMATH30BaHE
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Tabnus 4
Matpuus 3HaHb VIS JIIHTBiCTHYHOI 3MiHHOI P (SIKiCTh ONPAIOBAHHS BUIAHHS)
TexHosoriuHi Ta
E€KOHOMIYHI po3paxyHku | Cxema TeXHOJIOTIYHOTO SlkicTh onparroBaHHs
(edexTuBHICTD Ipoliecy p, BUJaHHA P
BHPOOHHITBA) P,
HU3bKa CKJIajHa
HU3bKa
HHU3bKa YCKJIaJIHEHA
cepeHs mpocTa
cepenHs
cepeHs YCKJIa/IHeHa
BHCOKa npocra
BHCOKa
BHCOKa YCKJIa[IHEHA

HeuiTki oriuni piBHAHHS U151 BA3HAYEHUX TEPMiB MAaTUMYTh BUIVISLIL
— JUIS JTIHTBICTUYHOI 3MiHHO1 «SKiCTh (POpPMYBaHHS BUIAHHS

Frsora (M) = oagne (1) A B (1) A Hps (115) v
V Haone (M) A Boaaona (M) A s (115)
Heapeons (M) = Henaone (M) A Myisaonena (M2 ) A g (75) v
V lyeaonone (M) A Bycsaonona (M2 ) A B (715)
Focora (M) = Hyrainene (M0 ) A Bpoema (15 ) A Ehygps (115 )V

. . v;urfpocme (ml ) /\ lunpncma (m2 ) /\ /’lnop,umbr-ti (m3 )
— JJIS1 JIHIBICTUYHO1 3M1HHO1 «SIKI1ICTh OpraHi3allll BI/IpO6HI/I]_ITBa))

s (O) = Hopue (01) A oo (02) A e (05) v
V e (00) A Bsora (02) A e (05)
Hegpeons (O) = Hegpiine (1) A Hegpeons (02) A Myengnine (05) V
V Legiine (00) A Beapeons (02) A Hasmoramusosane (03)
Fscora (0) = Heapiine (01) A Frea (03) A Bramonsamusosane (03) V

. . V/u.Ma'coee (Ol ) /\'/Llllu_?bka (02 ) A luaemo.wamuaneane (03 )
— JJI1 JIHTBICTUYHO1 3M1HHO1 «AK1CTh OIIPAllfOBAHHA BUJAHH»

/uuu3b/<a (P) = /LlIIMSbKa (pl ) A /ucmadua (pz ) v /uuu3b/<a (pl ) A /uycmaz)ueua (pZ )
/ucepeduﬂ (P) = /ucepez)m (pl ) N Iunpocma (pz ) v /ucepeduﬂ (pl ) N ll'lycmaoneua (pZ )

Hascora (P) = Huscoa (P1) A Hopocna (P2)N Hrseoa (P1) A Hycisaonens (P2)-
BucaoBku. ChopMOBaHO MiATPYHTS Ul BCTAHOBJICHHS 1HTETPajIbHOTO MMOKA3HUKA
SKOCTI IPOEKTYBAHHS MiCISIPYKapChbKUX MpoLeciB nuisixoM aedasudikamii. s mporo
noOyI0BaHO HEUiTKi 0a3u 3HaHb, MATPUL 3HAHb Ta HEYITKi JIOTIYHI PIBHSHHS JIHIBiC-

TUYHOI 3MiHHOT «SIKICTh IPOEKTYBAHHS MICISAPYKAPCHKUX TPOLIECiBY» Ta JIHIBICTUYHUX
3MiHHHMX YaCTKOBHX MTOKa3HUKIB.
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FORMATION OF FUZZY LOGICAL EQUATIONS
OF POST-PRINTING PROCESSES DESIGN
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Methods and means of fuzzy logic are used, which make it possible to establish

a specific quantitative indicator of the quality of post-printing processes design. The
basic principles of fuzzy logic are identical to the logic of fuzzy sets, which is cha-
racterized by fuzzy, blurred boundaries. This approach should be used in the study of
technological processes, the factors of which are difficult to represent numerically. To
implement these procedures, linguistic variables of post-printing processes are given:
“quality of publication formation”, “quality of production organization”, “quality of

publication processing”. The linguistic variable of quality of the studied technological
process is singled out. Linguistic variables are described by the linguistic terms “low”,
“medium”, “high”. A fuzzy knowledge base of the linguistic variable of the integrated

quality indicator is constructed, which reflects the hierarchy of the multilevel model of
fuzzy inference. On the basis of the formed conditions, the fuzzy matrix of knowledge
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of a linguistic variable “quality of designing of post-printing processes” is developed.
To build a matrix of knowledge, a system of expressions “if-and-then”, “if-then-diffe-
rently”, “if-or-then-differently” was used. Fuzzy logical equations for the terms “low”,
“medium”, “high” of the analyzed linguistic variable are given, which allow obtai-
ning further numerical values of membership functions and integrated forecast of de-
sign quality of post-printing processes. There are logical statements about the linguistic
variables “quality of publication formation”, “quality of production organization” and
“quality of publication processing”. Fuzzy matrices of knowledge of linguistic variables
of partial indicators and fuzzy logical equations for certain terms are synthesized. Pre-
requisites for obtaining a quantitative indicator of the quality of the studied technologi-
cal process are created.

Keywords: fuzzy logic, linguistic variable, term, fuzzy knowledge base, fuzzy know-
ledge matrix, fuzzy logical equation, design of post-printing processes.
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