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2. Information technology for the formation and prognostic assessment of the quality of the book publishing
process

Pedepar:

1. Y nuceprauiiiziil po6oTi 3[IiiCHEHO TEeOPETHUYHE y3arajbHEHHS Ta 3alIPOIIOHOBAHO HOBE BUPILIEHHS HAyKOBO-
IIPUKJIQJIHOTO 3aBJAHHS 3a0€3Me4YeHHs! Ta IIPOrHO3yBAaHHS SIKOCTi CUCTEMU BEPCTaHHS KHIDKKOBUX BUIAHb LIUJISIXOM
PO3pOOJIEHHS MOJieJiel IPIOPUTETHOTO BIINBY (PAKTOPiB, HEWITKUX IPOTHOCTUYHUX MOjieslel i CTPYKTypHO-
dyHKUioHaNMbHOI iHpOpMaLLifiHOI TexHOoJIOoriI iX pearnizalii. HaykoBa HOBU3HA OJlep’KaHUX Pe3yJIbTaTiB BU3HAYAETbCS
THUM, 1O: BIIeplIe - 371iiCHeHO popMali3oBaHe NpeICTaBIeHHS 3B'513KiB MK (pakTOpaMU SIKOCTI eTariB
IIPOEKTYBaHHS BUXIIHUX IMapaMeTpPiB BUJaHHS Ta TUIIOrpadivHO-KOMIIO3ULiIIHOI opraHizauii noysocy CKIagaHHS K
CTPYKTYPHHUX €JIEMEHTIB BEPCTaHHS KHW)KKOBO-)KyPHAJIbHUX BUAHb 3a JOIIOMOI'0OI0 CEMaHTUYHOI MEPEXi Ta JIOTiK1
[IPEIMKATIB, 0 YMOKJIUBUIIO [OAAJIbIINI aHAJII3 13 3aCTOCYBaHHAM METOLIB pPaH>KyBaHHS, JIiIHIMHOTO 3rOPTaHHS
(aKTopiB Ta IHCTPYMEHTAPIIO T€OPii HEUITKMX MHOXWH; — TIOOYI0BAaHO TPOTHOCTMYHI MOJI€JIi €TariB [poLecy

BEpPCTaHHS LJISIXOM IPE/ICTaBJIeHHs TPiOpUTeTHUX PAaKTOPIB y BUIJISIAL JIIHIBICTUYHUX 3MIHHUX i3 TepMaMu Ha



Bi/INOBiIHUX YHiBEpCaJbHUX MHOXMHAX, (POPMYBaHHS (YHKLii HAJIEXKHOCTI, HEWiTKMX 6a3 3HaHb, HEYITKUX JIOTTYHUX
piBHSIHB Ta npoBeneHHs Aedasudikanii 3a MeTogoM "LeHTp Baru", o JO3BOJIUIIO CIIPOTHO3YBATH SIKICTh €TalliB y
KiJIbKICHOMY BUIJISIZIi; — PO3POOJIEHO CTPYKTYPHO-PYHKLiOHANMbHY Ta Simulink-monesns iHpopmManifiHoi TexHoIorii
IIPOTHO3YBAHHS SIKOCTI NIPOLIECY BEPCTaHHS, IO iHTerpye popmarizauiio pakTopis, 6araToOKpUTepiajbHe
OLIiHIOBaHHS1, BCTAHOBJIEHHS MTpiopuTe-THOCTI (PaKTOPIB 3a eTanamu, IPOrHOCTUYHE OLiHIOBAHHSI HA OCHOBI HEYiTKO]
JIOTIKM J1J151 OTPUMAaHHS IHTErPaJIbHOTO KiJIbKiCHOTO MTOKa3HUKA SIKOCTI [IPOLIECY BEPCTaHHS. YIOCKOHAIEHO — METO],
BUOKpEMJIEHHS (paKTOpIB €TalliB poIecy BEPCTaHHS 3 HAal6iIbIIMM BIIJIMBOM IIJISIXOM 3aCTOCYBaHHSI ITPOLielyp
[IOTNIaPHUX NOPiBHSHb, HOpMali3alii MpiOpUTEeTIiB i CTaTUCTUYHOI CTaHIAPTU3ALlii pe3yIbTarTiB (Z-score), o
nifBUIy€e OOIPYHTOBaHICTh BCTAHOBJIEHHS iX IIPIOPUTETHOCTI; — MifXix 0o GopMyBaHHS iHTerpajbHOTO [OKa3HMUKA
SIKOCTI ITPOLIECy BEPCTaHHSsI KHM>KKOBO-)KYPHAJIbHUX BUIAHb 3 ypaxXyBaHHSIM B3a€MO3aJI€XHOCTI IOT0 eTaliB
LIJISIXOM PO3PaxyHKY 3HAY€HHsI CepeIHbOr0 FTapMOHIHOTO, 110 HaZla/I0 CUCTEMI UyTJIMBOCTI 10 3HM>KEHHSI SIKOCTi Ha
OJHOMY 3 €TaIliB TEXHOJIOTTYHOI O IIPOLECY. OTPUMAJIU MOJAJIBLIINI PO3BUTOK: — KOHLIENTYyaJbHi 3acagu
indopmauiitHoi TexHos0rii GOpMyBaHHS Ta IPOTHO3YBaHHS SIKOCTI IPOLIECIB JOAPYKAPChKOI MiZirOTOBKU
KHIKKOBO->KYpPHAJIbHUX BUJIAHb, [0 I'PYHTYIOThCS HA 32CTOCYBaHHI CHCTEMHOTO aHasli3y, CEeMAaHTUYHUX MepeX,
METO/IiB PAH>)KyBaHHS, JIIHIMHOTO 3rOPTaHHS i CTATUCTUYHOTO OLiHIOBAaHHS (PAKTOPIB Ta iIHCTPYMEHTAPIiI0 HEYITKO]
Jloriky ¥ 3a6e3nevuyioTs GOPMyBaHHS iHTETrpaIbHOTO [TIOKa3HUKA SIKOCTI IIPOLIeCy BEPCTAHHS SIK [1IepeLyMOBHU
3a0e31e4yeHHs KOCTi HACTYIIHUX €TalliB CTBOPEHHS JPYKOBaHOI poAyKLii. Kyto4yoBi cjioBa: ceMaHTUYHA MEPEXa,
SKiCTb, onITUMI3allis, iHpopMaLliliHa cucTeMa, MaTpULS [TOMTAPHUX MTOPiBHSHB, IPIOPUTET, MOAEb, PaKTop,
nosirpadis, HeuiTKa JIorika, MOJIeII0OBaHHS, [IPOLieC BepCTaHHs, aBTOMaTH3allis, 6a3a JaHWX, MAlIMHHE HaBYaHHS.

2. The dissertation provides a theoretical generalisation and proposes a new solution to the scientific and applied
problem of ensuring and predicting the quality of the book publishing process by developing models of priority
influence of factors, fuzzy predictive models, and structural and functional information technology for their
implementation. Scientific novelty of the obtained results is determined by the fact that: for the first time - a
formalized representation of the relationships between quality factors of the stages of designing the publication’s
output parameters and the typographic-compositional organization of the typeset page, as structural elements of
the layout process of book and magazine publications, has been developed using a semantic network and predicate
logic, which enabled further analysis through the application of ranking methods, linear aggregation of factors, and
fuzzy set theory tools. — predictive models of the layout process stages have been constructed by representing
priority factors as linguistic variables with terms defined on appropriate universal sets, forming membership
functions, fuzzy knowledge bases, fuzzy logical equations, and performing defuzzification using the centroid
(center of gravity) method. This approach made it possible to forecast the quality of individual stages in
quantitative form. - a structural-functional model and a Simulink model of the information technology for
forecasting the quality of the layout process have been developed. The proposed system integrates factor
formalization, multi-criteria evaluation, determination of factor priorities by stages, and predictive assessment
based on fuzzy logic to obtain an integral quantitative quality indicator of the layout process. improved - the
method for identifying the most influential factors of layout process stages has been enhanced through the
application of pairwise comparison procedures, priority normalization, and statistical standardization of results (Z-
score), thereby increasing the validity and robustness of priority determination; - the approach to forming an
integral quality indicator of the layout process of book and magazine publications has been refined by accounting
for interdependencies among process stages through the calculation of the harmonic mean, which increases
system sensitivity to quality degradation at any individual stage of the technological workflow. further developed -
the conceptual foundations of the information technology for quality formation and forecasting in prepress
processes of book and magazine publications have been further developed. These foundations are based on the
application of system analysis, semantic networks, ranking methods, linear aggregation, statistical evaluation of
factors, and fuzzy logic tools, ensuring the formation of an integral quality indicator of the layout process as a
prerequisite for maintaining quality at subsequent stages of printed product production. Keywords: semantic
network, quality, optimization, information system, pairwise comparison matrix, priority, model, factor, printing

industry, fuzzy logic, modeling, layout process, automation, database, machine learning.
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