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CEMAHTHUYHA MEPEXKA TA MOJEJIb ®PAKTOPIB
MMPOUHECY JPYKYBAHHA KHUKKOBUX BU/IAHb
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3oiticueno opmanizosane 8i006padicents MHONCUHU PAKMOPIE OPYKAPCHbKO20 NPo-
yecy. 3anpoekmosano ma OnuUCarHo 3acooamu MO8U NPEOUKAmMi6 CeMAHMUUHY MEPEHCY
07151 epapiuno20 ma HiHe8ICMUYHO20 8I0MBOPEHHS 36 SI3Ki6 MIdC (DaKmopamu, wo enjiu-
8AIOMb HA AKICMb OPYKYBAHHS KHUNCKOBUX 8Udanb. Ha niocmasi memoody mMooenro8anHs.
iepapxiti 6uznaueno npiopumemu Gaxmopis, 01s 4020 no6Y008aHO Md ONPAYbOBAHO
mampuyro nonaprux nopienaus. Cunmezoeano 6a2amopisHesdy Mooeib npiopumemnoco
BNIUBY (YAKMOPI6 Ha AKICMb OPYKAPCHKO20 NPOYeEcy.

Knrwowuogi cnosa: chaxmop, axicme OpyKy6aHHs, MHOJMCUHA (aKMOpis, ceMaHmuina
mepedica, M08a NPeouKamie, Mampuysi OOCAHCHOCHI, bazamopisHesa Mooeb.

IocTranoBka mpodsemu. Jpykapchkuil Mpolec NpUAae JOBEPLICHICTH eTaram
MIPOCKTYBAaHHS Ta JOAPYKapChKOTO OIpALIOBaHHS BHIAHb 1 Marepianizye aBTOPCHKHI
3aJyM Y BUIJISIA1 OcTaro4Ho copmoBaHoi noiirpadivnoi npoaykuii. Bin akymysroe, 3
0HOTo OOKY, SIKiCHI MOKa3HUKHU (a00 HEIONIKHM) BUAABHUYOTO OPUTiHATY, IPUBHECEHI
padile, 3 iHIIOro — BizoOpaxae sIKICTb came ApyKyBaHHs. O3ByUeHE B Ha3Bi 3aBIAHHS
PO3B’sI3y€ThCs HA iIHPOPMALIIHHOMY PiBHI, aJ[)Ke JIOCJIIKSHHS 3iICHIOETHCS Ha MiCTa-
Bi MOJIeJIeii, OCHOBHOIO apaJInTMOIO SIKMX € TIepeBaru Mixk (pakTopaMu mpu ix momnapHo-
My MOPIBHSHHI 3 ypaxyBaHHIM 3B’s3KiB, 3alaHUX CEMaHTHYHOIO Mepeskero. Lleit npun-
LI € OB YHIBEpCAIbHUM, OCKIJIbKH 3a0e31euye 3aCTOCYBaHHs €UHOT METOJOIOTI]
CTOCOBHO (haKTOpiB, 3alaHMX YHCIOBUMHU XapPaKTEPUCTHUKAMH, Ta OXOIUTIOE cliabo op-
MaJli30BaHi BUMOT'H, OMCaHi TPUPOJHOIO MOBOIO.

AHaJni3 ocTaHHIX JociaigKeHs Ta nyduaikaunii. ChopmynboBaHe BHIIE HAyKOBO-
NPUKJIaJHe 3aBAaHHs YaCTKOBO pealli3oBaHe J0CHIHKCHHIMHU, PE3yIbTaTu SKUX Bigo0-
pakeHi y myOmikalisix, Opi€HTOBaHMX Ha MOAEIOBAHHS 1H(OpMamiHHUX TEXHOJOTIH
(bopMyBaHHS SKOCTI BUIABHUYO-TIONIrpadiuHux npouecis. BogHouac po3kpuTo MmeTon0-
JIOT1I0 BUPILICHHS NPOOJEMH MPOTHO3yBaHHS Ta 3a0e3MeueHHs SKOCTI BUJABHUYO-TI0-
nirpadiuynux mponecis [1]. CuHTE30BaHO MOJEIIi IPIOPUTETHOTO BIUIMBY (aKTOpiB Ha
nporiecu popMyBaHHsI SKICHOT IpykoBaHOI mpoaykiii [2]. Po3poOieno MmaremMaTiHaHu
arapar MOJIEJIIOBaHHS POLECiB paHKyBaHHs (akTopis [3] Ta iHopmaniiiHi TeXHOIOTI]
(bopmyBaHHS SIKOCTI BUAaHb [4].
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Mera crarTti. AHaniz myOmikauid CBiTYMTH MPO HEAOCTATHIO MOBHOTY OCIIi-
JUKEHB, ITOB’sI3aHUX 3 (DOPMYBaHHSIM KOMIIOHEHT iHpOpMaLiiHoi 6a3u JaHHUX, OPIEHTO-
BaHOI Ha GopmalizoBaHe BiZOOpa)XeHHs 3B’ SI3KiB MK (paKTOpaMu BILUIUBY Ha MPOLEC
(opMyBaHHS SKOCTI KHHYKKOBHX BH/IaHb, BXKIIMBOIO CKJIAZIOBOIO SIKOTO € TEXHOJIOT14-
HUI eTar ApyKyBaHHS KHIKKOBOT poayKuii. Cka3aHe MiJCHITIOE aKTyallbHICTh 3aBIaH-
HSl, OPIEHTOBAHOTO HA JOCIIIKEHHSI BIUIMBY TEXHOJOTIYHHUX ITapaMeTpiB, 3B SI3KH MK
AKUMHU (POPMai30BaHO 3aCO0OM CEMAaHTHYHHMX MEPEXK 3 ypaxyBaHHAM JIHI'BICTHYHHX
TEpMiB, IPUEJHAHUX O BIANOBIAHUX (akTopiB, 110 Oyzne CIyryBaTH OCHOBOIO PaHXKY-
BaHHS (aKTOPiB Ta CHHTE3yBaHHS OararopiBHEBOI MOJENI MPIOPUTETHOrO iX BILIUBY
Ha SIKICTh IPYKapChKOTO MPOLECY.

BukJsiax ocHOBHOTO MaTepiany gocJiIkeHHs1. 3 ONIAAY HA NPUUHATY METOI0JIO-
Til0 BUPIMICHHS MOJAIOHMUX 3aBlaHb [ 1], mouaTkoBa cTafis Ui KOXKHOTO 3 €TaliB BUIO-
TOBJICHHSI IPyKOBAaHOI MPOAYKILIi IOJIATae Y BAOKPEMIICHH] 13 3arajibHOTO NEPeIIiKy MeB-
HOI MHOXHMHHU (DakTOpiB HaWBaKJIMBILI 3 MODISAAY E€KCHEPTiB. Y LbOMY JOCIiIKEHHI
BKa3aHa MpoLelypa CTOCY€EThCSl YUHHUKIB JPYKapChbKOTO IpoLecy. 3a yJacTi eKCIepTiB
JI0 HUX HAJIEKUTh: THI APYKAPCHKOI MAIIMHM; TUI APYKapcbKoi GOPMU; THUI AEKEIS;
XapaKTEepPUCTHKH manepy i (apOu; 3BOJIOKYBAIbHUI po3duuH; Aedopmaniio AeKens B
30H1 KOHTAKTy 3 JPYKapchkoio (POPMOIO Ta B 30HI APYKAPCHKOIO KOHTAKTY; IIBUAKICTH
JIpYKyBaHHSI.

JlonoBHUMO ceMaHTH4HI Ha3BHU (akTOpiB MHEMOHIYHMMHU iMEHaMu Ta (opMaizo-
BAaHMMHU MaTeMaTHYHUMU BiIOOpaXEHHSIMH. Y pe3yabTaTi OTPUMAEMO MHOKHHY:

V, — mun OpyKapcbKoi MauuHu (T IIM );
Vv, —mun opykapcokoi popmu ( yyit @) ;
v, — xapaxmepucmuxu Oexens ( XAK );
v, — Xapakmepucmuku nanepy (XHP);
V =4 v, — xapakmepucmuxu ¢apou (XCDB ); (1)
Vs — 3607100/CY8ANLHUL POUUH (3BP);

v, — deghopmayis Oexens 6 KOHMaKmi 3 OPYKapCcoKoio popmoro (ﬂﬂ CD) ;

Vs — 0epopmayis 0eKeisl 8 30Hi OPYKAPCbKO20 KOHmaKmy( K ) ;

Vy — WBUOKICMb OPYKYBAHHS (lUB,ZZ )

BpaxoBytoun MHO)kHHY (1) Ta pe3ysnbraTi eKCIIepTHOTO OIUTYBAaHHS, 3alIPOCKTY€-
MO CEMaHTHYHY MepeKy 3B’sI3KiB Mk (akTopamu (puc. 1). Bepuman Mepexi izeHTH-
¢biky1oTh JiHrBICTHYHI (HaKTOPHU-apIyMEHTH MHOXUHH J = {vl ,vz,...,vg}, JIyTu — Tapu
BepiuH (V;»V)), U1 KOTPUX BU3HAYEHO 3B’ 530K (i, j =1+9; i # ).

CemaHTnuHa Mepexa (puc. 1) BIATBOPIOE MHOXKMHY OCHOBHHUX (akTOpiB MporLecy
JPYKyBaHHSI KHW)KKOBOTO BHJAHHS, a came: V| — THII IPyKapchKoi MAallMHU; V; — THII
JpyKapcbkoi GopMu; V; — XapaKTepUCTUKH JACKeIST; V, — XapaKTePUCTUKH narepy; Vs —
XapaKTepUCTUKH GapOu; Vs— XapaKTEpPHUCTUKH 3BOJIOKYBAIBHOTO PO3YHHY; V; — nedop-
Mallist IeKeJIs B 30H1 ApyKapchKoi hopmu; Vs — aedopmaltist JeKens B 30H1 IPyKapChbKOro
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KOHTAaKTY; Yo — IIBUKICTb APYKYBaHHS. Y TO3HAYCHHS Ha Ayrax mepiia undpa BKazye
JOKEPENIo BIUIUBY, Apyra — 3aJICKHUH BiJl HBOTO (HaKTop.

Ty 1pykapcpkoi
MaIliHI
1-9 12

18] /e 13

ITBuKICTH Tum npykapchkoi
JIPYKyBaHHS 1-7 1-4 (bopmu @
N

2-7

L.

Jedopmartis ;[eKeJIﬂ B XapaKTepUCTHKA @
B 30H1 JIPYK. KOHTAK. < X 3-8 JIEKeIIs
A 4-9
-7 43
347 4-8
Jledopmartist jrexenst XapakTepUCTUKI
B 30H1 JIpyK. hopmMu 3.6 Tarepy
3-5
4-6 2-6 2-5 4-5

XapaKTepUCTUKA 3 XapaKTepUCTHKH
3BOJIOYKYB. PO3UHHY . (hapbu

Puc. 1. CemanTnuna Mepexa (pakTopiB APYKyBaHHS KHIKKOBOTO BUIAHHS

HaBenemo nesiki KOHCTPYKLiT MOBH MIPEAMKATIB, 1[0 BUKOPHCTOBYIOTHCS JIJIsl BCTa-
HOBJICHHS BITHOCMH M YMHHHMKaMH 3a JOIOMOIOI0 MpeaukaTtHux ¢opmyia. OcranHi
CKJIaJarOThCs 3 NPOCTUX (aTOMapHUX ) MPEIUKATIB 1 JIOTIYHUX 3B’ SI3yBaHb: A — JIOTIYHE
«i»; V. — «aboy; <~ — «IKIo»; V — KBaHTOP CIUILHOCTI (AJ1s1 BCiX); 3 — KBaHTOP
icHyBaHHA (ICHy€e NIpUHAaWMHI O1lHE).

3 BUKOPUCTAHHIM KOHCTPYKLil MOBHU MTPEAMKATIB Ta JIIHIBICTUYHUX TEPMiB IOAAMO
3B’S13KM MiX (pakTopamMu APYKyBaHHS KHH)KKOBOTO BUIaHHS. B omuci HaBeneMo TibKu
npsMi BIUIMBH, AOCTAaTHI JUIsl pO3yMiHHSI CYTi 3B’ SI3KiB.

(Vvl. ) [ 3 (v}, TuN IpyKapchKOi MalMHU) <— 00yMOBIIIOE (Vl V) ) A BU3HAYAC (Vl » Vs ) A
srmmeace (V,,v,) A nepenbauae (v,,v5) A crae ocroBoio (V,V;) A BusHauae (v, V) A
BILJIBAE (vl,v9 )]; (Vvi) [3 (v,, Tun Opykapcbkoi GOpMH) <— BU3HA4a€e (Vz,v3) A 00y-
moBmoe (V.5 ) A crae ocroBoto (v, Vs ) A Brmsae (v,,v; )]; (Y, ) [ 3 (v;, xapakrepuc-
THKH fekens) < Bu3Hadae (V;,Vs) A 0Bymoimioe (s, Vg ) A BrutmBae (V3,V; ) A BruHBae
(v3,v8 )]; (Vvl.) [3 (V4, XapaKTEepUCTUKU MANEpy) ¢— BHU3HAYAE (V4,V3) A CTa€ OCHOBOIO

V,,Vs) A 00yMOBIIOE (v4,v6 A BILJIMBAE (V4,V8) A BU3HA4ae (v4,v9 ); (Vvi) [3 (v,
XapaKTePUCTUKHU PapOr) <— CTae OCHOBOIO (V5 > Vs ); (Vvl.) [3 (Ve, 3BOTOXKYBAIBHUI PO3-
4uH)|; (Vvi) [3 (v, nedopmaris nekens B 30HI ApyKapcbkoi Gopmu)]; (Vvl.) [3 (v, ne-
dopmartist nekenst B 30Hi apykapebkoro koutakty)]; (Vv,) [3 (Vo, BHAKICTH APYKyBaH-
HS) <~ OOyMOBIIIOE (Vgpvg )].
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3 ypaxyBaHHSIM CEMaHTHYHOI MEpPEXKi Ta HABEIEHOTO OITUCY BU3HAYMMO MTPIOPUTETH
(hakTOpiB, VI 4OTO 3aCTOCYEMO METO]] MATEeMaTHYHOTO MOJICTIOBAaHHS iepapXiid. Tpaau-
iHHO OyIyeMO MAaTPUITO JOCSKHOCTI.

Tabmms 1
Marpuus I0CSIZKHOCTI (paKkTOPiB APYKaAPCHLKOro mpouecy
Vi V2 | V3 V4 | V5 V6 | V7 | V8 | V9
TAM | TA® | XJIK | XIIP | X®B | 3BP | A | JJK | LB/

VI, TIM | 1 1 1 1 1 1 1 1 1
V2, TA® | O 1 1 0 1 0 1 0 0
V3, XK | O 0 1 0 1 1 1 1 0
V4, XTIP 0 0 1 1 1 1 0 1 1
V35, XOb 0 0 0 0 1 1 0 0 0
B6, 3BP 0 0 0 0 0 | 0 0 0
V7,JPp® | 0 0 0 0 0 0 1 0 0
V8, JAK | O 0 0 0 0 0 0 1 0
V9, 1BJ;| O 0 0 0 1 1 0 1 1

Ha migcraBi MaTpuii 1OCSKHOCTI TPOSKTYEMO HEpILTy iTepauiiHy TaOauio, yMOBU
YTBOpPEHHsI K01 00yMoBIIeHi y [2]. Bona Marume Takuii BUIVISL:

Tabmmi 2
i D(w;) P(w,) D(w, )N P(w,)
1 1,2,3,4,5,6,7,8,9 1 1
2 2,3,5,6,7 1,2 2
3 3,5,6,7,8 1,2,3.4 3
4 3,4,5,6,8,9 1,4 4
5 5,6 1,2,3,4,59 5
6 6 1,2,3,4,5,6,9 6
7 7 1,2,3,7 7
8 8 1,3,4,8,9 8
9 5,6,8,9 1,4,9 9

Tabn. 2 ¢ikcye 30iraHHs HOMEPIB Y TPETbOMY 1 YETBEPTOMY CTOBIILSIX CTOCOBHO
¢dakTopa 1 — «THUI IpyKapchKoi MAallMHW», KUK 3TiTHO 3 TEOPI€I0 3aCTOCOBAHOIO
METONy AicTae HAaWBUILMHN MPIOPUTET BIUIMBY Ha ApyKapchKuil mponec. Haramaemo,
110 MMOJANbIII KPOKH IMOJISTAalOTh Y TOMY, IO B aHATI30BaHill TaOIMLi BUIY4aeMO -
JIOK, SIKMH Bi/IIOBiIa€ HOMEPOBI 3aKPIIJICHOTrO 32 IEBHUM piBHEM (akTopa, a KOMIpKH
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TPETHOTO CTOBIIL T030yBaIOTHCS LU(PH, SKa BIIIOBiIa€ HOMEPOBI BKAa3aHOTO YHHHUKA.
Onyckaroud OIMHUCaHi MPOLEedypH, JICTaHEeMO OararopiBHEBY MOJENb MPIOPUTETHOTO
BIUIMBY (DaKTOPiB Ha SKICTh peaitizalii mpouecy ApyKyBaHHS.

> MMPOLEC JPYKYBAHHA
< Twum apyKapchKOl MAMIHHK Vi
Tun npykapchkoi popmu 2 XapakTepUCTHUKH Harepy vad
XapaKTepUCTUKH JICKEIs v3 [IBUAKICTH JPYKyBaHHS vo

v v

XapakTepUCTHKH | 5 Jedopmamis nexemnst 7 Jedopmamisa nexenst 3
(hapbu B 30H1 ApyK. popmu |V B 30HI JAPYK. KOHTAK. | V'

v ! y

3BOJIOKYBAIBHUH PO3IYHUH v6

A

Puc. 2. Mopens npioputeTHOTo BIUIMBY (DakTOpiB HA IpoOLIEC
JIPYKyBaHHs KHIDKKOBOTO BHJIAHHS

BucHoBku. 31iificHeHO BUOKpEeMIICHHS Ta ()opMaTi3oBaHe BiTOOpaKeHHS! MHOKUHHU
(axTOpiB BIJIMBY Ha AKICTh APYKYBAaHHS! KHH)KKOBHUX BHJIAHb. 3B’SI3KH MK (hakTOpaMu
BIATBOPEHO rpadiuHUMHM Ta JIHIBICTHYHUMH 3aco0amu, 00’ €JHAHUMH 3a JIOIIOMOTOI0
CEMaHTHYHOI Mepexi. BUKOHAHO omuc Mepexi 3a JOIMOMOTOI0 KOMIIOHEHT MpPEAMKaT-
HUX (opMmyi. 3 ypaxyBaHHSIM CEMAaHTHYHOI MEPEKi Ta HABEIECHOTO ONKCY BH3HAUYCHO
npiopuTeTd (PaKTOpiB, I YOrO BUKOPHUCTAHO METOJ MaTeMaTHYHOIO MOJCIIOBAHHS
iepapxiil. CuHTEe30BaHO OaraTtopiBHEBY MOJENb NPIOPUTETHOTO BIUIMBY (DakTOpiB Ha
AKICTh APYKYBaHHS HaKJIay KHUTH — OCHOBH IOJAJIBIINX JOCTIKEHb, OPI€HTOBAHUX
Ha MPOEKTYBAaHHS TA PO3PaxyHOK aJIbTEPHATHBHUX BapiaHTIB peastizalii IpyKapchbKOro
HPOLECY.
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A SEMANTIC NETWORK AND A MODEL OF FACTORS
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The urgency of the problem, oriented to the study of the influence of technological
parameters, the relations between which is formalized by the means of semantic net-
works, taking into account linguistic terms, is attached to the corresponding factors,
which will serve as the basis for ranking factors and synthesizing a multilevel model of
their priority influence on the quality of the printing process. The problem is solved at
the informational level, since the research is carried out on the basis of models, the main
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paradigm of which is the advantages between the factors in their pairwise comparison,
taking into account the connections given by the semantic network. This principle is
more versatile, since it provides the application of a common methodology for factors
that are quantified by numerical characteristics, and covers weakly formalized require-
ments described in the natural language.

Following the methodology adopted in the article for the solution of such problems,
the initial stage for each step of the production of printed matter is to distinguish the
most important ones from the general list of a certain set of factors from the point of
view of experts. In this study, this procedure refers to the factors of the printing process.
With the participation of experts, they include: a type of printing machine; a type of
printing plate; a type of deck; characteristics of paper and ink; moisturizing solution;
deformation of the deckel in the contact area with the printing plate and in the area of
the printing contact, printing speed.

As a result of the study, a formal representation of the set of factors in the printing
process has been carried out. A semantic network for graphic and linguistic reproduc-
tion of links between factors influencing the quality of book printing has been projected.
Using the constructs of the language of predicates and linguistic terms, it has been
identified at the formal level of the connection between the factors of book printing.
The description provides only direct influences that are sufficient to understand the sub-
stance of the relationships. Based on the hierarchy modeling method, the priorities of the
factors have been determined, for which the matrix of pairwise comparisons has been
constructed and processed. A multilevel model of the priority influence of factors on the
quality of the printing process has been synthesized.

Keywords: factor, printing quality, set of factors, semantic mime, predicate lan-
guage, matrix of reach, multilevel model.
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