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Ha noJjirpadivyHux NignpueMCcTBax

2. Models and methods of information support of processes of technical maintenance of production equipment at
printing plants

Pedepar:

1. Incepralist IpUCBsY€HA PO3BSI3aHHIO BAKJIMBOI HAYKOBO-TIPMKJIANIHOI 3a/a4i, CyTb SIKOI I1OJIsIra€e y MifBUIIEHH]
edexTUBHOCTI 6i3HEC-TIPOLeCiB Ha NoJlirpadivyHUX MiANPHUEMCTBAX 32 PaXyHOK 3a0e3Me4eHHs Hal[iltHOCTi
BUPOOHUYOTO O6IaHAHHS HIJIIXOM PO3POOKHU i BIPOBAIKEHHS TeXHOJIOTI] iHpopMaliitHOI MiATPUMKH ITPOIIECiB
J10r0 TEXHIYHOTO 0OCIYyrOBYBaHHS B ACIIEKTi 3abe3ne4eHHs 3allaCHUMU YacTuHaMU. [Ipu 1boMy e(eKTUBHICTb
320€3Me4yeThCS 32 PAaXyHOK CKOPOYEHHS YaCOBUX BUTPAT Ha MTPOBEEHHS TEPMiHOBUX PEMOHTIB BUPOOHUYOTO
obsagHaHHS. Briepuie po3po6sieHo KOMIIEKCHY iHpopMaLifiHy MOZesIb [1Jisl aHaJli3y HaJiliHOCT] Ta TOTOBHOCTI
BUPOOHMYOTr0 00JIaJHAHHS Ha NoJlirpadgivyHOMy MiAIIPUEMCTBI, & TAKOX ITPOLIECiB 3a0e31eUeHHs 11bOro 06J1aHaHHS
3allaCHUMU YaCTMHAMU JJ151 IPOBEEHHS TEXHIYHOrO 0OCIyTOBYBaHHS, SKa 3aCHOBAaHA HA MOi€BOMY MiAX0i Ta
peaniszoBaHa y ¢popmi iepapxiuHoi BkageHoi mepexi [leTpi. Bnepie po3po6iaeHo meTos iHpopmauiiiHoOi miATpUMKI

npoiieciB 3a6e3neyeHHs 3alIaCHUMY YaCTUHAMY BUPOOHMUYOTO 06IafHAHHS NoJIirpadivHOro migmprueMcTBa, IKUI



Ha BiJMiHY BiJl iCHYIOUMX, HaJlae 3MOI'y BU3HA4YaTU HOMEHKJIATYPy 3allaCHUX YaCTVH Ha CKJaAi MignprueMCTBa, Ta
37iMICHIOBATH 3aMOBJIEHHS 3al1aCHUX YaCTUH Ha OCHOBI TEXHOJIOTIi iHTEpHETY pedel. [licTanu nojanbumni pO3BUTOK
iHopmalliiiHi TeXHOJIOTi] yIIpaBiHHA noJsirpagivHUM BUPOOHULTBOM 32 PaxXyHOK pPO3p0O06JIeHOi TEXHOJIOT I
iH(popMaLiifHOI NiATPUMKHU NPOLECIB 3a6€3e4eHHS 3aIaCHUMU YaCTMHAMU BUPOOHUYOTrO 00JIafHAHHA y Pa3i oro
TEPMiHOBOTO PEMOHTY, 1[0 TO3BOJIMJIO 3HU3UTU BUPOOHUYI pU3UKY MIJIIXKOM MiABUILEHHS PiBHS HaJiiHOCTI Ta

TOTOBHOCTI 00JIaTHAHHS.

2. The thesis deals with the solution of the scientific task of the efficiency improvement of information support
processes to provide emergency repairs of production equipment (PE) with spare parts for printing plants (PP).
The effectiveness is achieved by means of implementation of a full range of spare parts for urgent PE repairs
available at the PP stock and pre-ordered from suppliers. The work provides the analysis of the present situation of
ensuring PE reliability and availability at printing plants in the aspect of reducing the time needed for the recovery
of PE functionality after failures which showed that in order to increase the efficiency of carrying out emergency
repairs at the printeries of this type, it is necessary to develop special methodological tools and on this basis, the
applied information technology to support decision-making on the formation of emergency items and assemblies
on the stock that are most often damaged during production. Based on the results of the analysis general and
specific objectives of the study were outlined. Formal submission of the tasks was carried out on the basis of the
mathematical apparatus known in the framework of queueing theory and algebra of events. It is shown that since
each PE unit in the process of operation is characterized by its failure rate the adequacy of the developed models
can be achieved by use of the mathematical structure of the inset Petri nets (IPN). Thus, the integrated process
model of PE rehabilitation at the printing plant in the form of a hierarchical two-tier IPN was created. The top level
of this model is represented as a system network reproducing the search process (if order is needed) and issue of a
corresponding replacement part from the warehouse and each of the components of the lower level of the
complex model is an elementary Petri net, reflecting the failure processes of parts, components and assemblies of
certain PE units in the operation process. This model, in contrast to the known ones, provides a high level of PE
reliability and availability due to the collecting, collating and processing of the information technology on the
vulnerability of the separate parts in the composition of each of the units constituting a PE park at the printing
plant. The practical value of the proposed model is to reduce the timing of the recovery when conducting
emergency repairs. The procedure for creating of a view-model information about different PE application aspects
at the PP (operational, economic, technological, technical, etc.) in the form of an ontological system was analyzed
in the work. The scientific novelty of the created model and its difference from the existing ones is to improve the
process of reporting on the industrial situation arising out of PE failures. This improvement was made possible
through the use of a case approach to the construction of an appropriate information structures. To automate the
processes of identification of emergency spare parts required for emergency repairs at the stock in the course of
the research a special method was developed which, unlike existing ones, allows automatic ordering of
replacement parts in case of their shortage, using the technology of the Internet of things. Based on the developed
methodological tools, the process of nomenclature of spare parts for emergency repairs formation at the model
printing company was described. Thus, in the course of the study the following scientific results were obtained: o a
comprehensive information model for analysis of reliability and availability of production equipment for a printing
plant and processes to provide the equipment with spare parts for maintenance which is based on the step by step
approach and implemented in the form of a hierarchical inset Petri nets was developed; o the method of
information support of processes of spare parts procurement of production equipment of the printing company,
which unlike existing ones, allows to determine the range of spare parts in the warehouse of an enterprise and
order spare parts based on the technology of the Internet of things was worked out; o the ontological
representation model of the data structure of the production situations caused by the failure of production
equipment was improved and it helped build the appropriate information structures based on the precedent
approach; o information technology management of printing production was further developed due to the
developed technology of information support of processes of spare parts procurement of production equipment in
case of urgent repairs reduced production risks by increasing reliability and availability of equipment. Practical



significance of the obtained results is to create a scientific framework as a set of models and methods of decision
support for building applied information technology organization of information support subsystem, maintenance
of production equipment for a printing plant.
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