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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuHMi yHiBepcuTeT YKpainu "KuiBchKuii
MOJIITEXHIYHM IHCTUTYT imMeHi Irops Cikopcpkoro”
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 28.23.29

Tema guceprauii:
1. IndopmaniitHa TeXHOJIOTisI OIIepaTUBHO-KaJIEHIAPHOTO [JIaHyBaHHS APiGHOCEPITHOro BUPOOHUIITBA 32

KOHLEMNLi€l0 "TOYHO B CTPOK"

2. Information technology of small-scale production scheduling on the concept of "just in time"

Pedepar:

1. Ilnuceprauis Ha 3M06YTTSI HAYKOBOTO CTYINEHS KaHAMAATa TEXHIYHUX HayK 3a creujanbHicTio 05.13.06 -
iHdopmauiitni TexHosorii. - HanjioHanpHUi TexHiYHUN yHiBepcuTeT YKpainu "KuiBcbkuil nosiTexHiyHmit iHCTUTYT"
MOH Vkpainu, Kuis, 2016. B guceprauiiitiilt po60Ti pO3B's13aHO aKTyabHE HAyKOBO-TIPAKTUYHE 3aBAAHHS 3
PO3po6IeHHS iHPOPMaLiTHOI TEXHOJIOTI ONlepaTUBHO-KaJIEHIAPHOTr0 IJIaHYBaHHS APiGHOCEPITHOTO BUPOOHUIITBA,
sIKa TPU3BOJUTS J10 MiBUIEHHS €(PEKTUBHOCTI (PYHKIIOHYBaHHS BUPOOHUYMX CUCTEM 32 PaXyHOK OOYI0BU
ONTHUMAJIbHUX (6JIN3bKUX IO ONTUMAJIbHUX) 32 YAaCOBMMU KPUTEPISIMU KaJIeHJAPHYX TJIaHiB. PO3IJIsIHYTO icHYyIOUi
MoOJeJli Ta MeTOOU CUCTEM IIJIaHYBaHHS, Teopii po3kiazis. Po3pobieHo meTony nobyoBY pO3KIaziB ONEepaTUBHO-
KaJIEHJ,APHOT O IJIaHYBaHHS ApiOHOCEPiiHOro BUpOOHUITBA. OGI'PYHTOBAHO LOLIIbHICTD BUKOPHUCTAHHS

3aIpPOIIOHOBAaHUX MeTOiB. [IpoaHasnizoBaHO eeKTHUBHICTh 3alIpOIIOHOBAHMX METO/iB [T0OYIOBU PO3KIaiB.



Po3pob6ieHo iHdopMaliliHy TEXHOJIOTII0 ONl€paTUBHO-KAJIEHIAPHOTO IJIAHYBaHHS APiOHOCEPITHOrO BUPOOHULITBA
3a KOHIIETIIi€0 "TOYHO B CTPOK". [IpoBefieHi eKcriepuMeHTaNbHi JOCTiIKeHHs iHPpOopMaliftHOI TeXHOIOTii, SIKi
MiITBEPINIIM a€KBATHICTh 3alIPOIIOHOBAHUX MOJeJlel Ta MeToiB. Kito4oBi ciioBa: po3kia, Teopis po3Kjiakis,
[1JC-anroputm, KajleHJapHi IIJIaHY, ONlepaTUBHO-KaJleHAApHe JIaHyBaHHSI, ApibHOCepiliHe BUPOOGHUITBO, TOYHO B
CTPOK, iHdpopMalLifiHa TeXHOJIOTS.

2. Thesis for a candidate's technical science degree majoring in 05.13.06 - information technologies. - National
Technical University of Ukraine "Kyiv Polytechnic Institute” of the Ministry of Education and Science of Ukraine,
Kyiv, 2016. The thesis is dedicated to solving a topical research and applied task of developing the small-scale "just
in time" production scheduling information technology. This information technology leads to increased efficiency
of industrial systems' functioning by constructing close to optimal schedules in terms of time criteria. During the
research, existing planning models and systems, scheduling methods, production scheduling systems, scheduling
theory models and methods are reviewed. The application of the methodology of constructing PDC-algorithms for
intractable combinatorial optimization problems to developing scheduling algorithms is described. The literature
analysis is done, in which the works are identified that offer different approaches to solving scheduling problems
under study. The small-scale production scheduling process is reviewed for enterprises consisting of an industrial
sections set. Based on the latter observations, the tedious scheduling problem is decomposed into smaller ones
enabling us to distinguish scheduling problems by the industrial sections. As a result, the methods for small-scale
production scheduling are developed for the following problems: the problem of feasible scheduling for identical
parallel machines in order to determine the latest starting time of performing tasks with common due date; the
problem of feasible scheduling for uniform parallel machines in order to determine the latest starting time of
performing tasks with common tough due date; the problem of scheduling for identical parallel machines in order
to minimize the maximum deviation of ending times of performing tasks from the due date; the problem of
scheduling for uniform parallel machines in order to determine the most uniform distribution of load. Properties of
these problems are studied. Algorithms for initial schedule construction are given. Sufficient conditions for
optimality and sets of tasks exchange operations are developed and used as a basis for the polynomial component
of the PDC-algorithm. Auxiliary optimization problems are formulated, whose results are used to determine
sufficient conditions for the problem of feasible scheduling for uniform parallel machines in order to determine
the latest starting time of performing tasks with common tough due date and the problem of scheduling for
uniform parallel machines in order to determine the most uniform distribution of load. Suitability of applying the
proposed scheduling methods is grounded. The proposed methods' effectiveness is analyzed with the help of the
proposed classification of individual scheduling problems. This classification is based on the number of tasks, their
average duration, probability distribution, duration variance, and the variance of machines' productivity
coefficients. During the experiments, series of tasks of different types are passed as inputs to the PDC-algorithm.
As a result of the experiments, different permutations search strategies are studied. Problem subclasses are
identified, for which the proposed methods yield almost perfect optimum. The information technology of small-
scale "just in time" production scheduling is developed based on the proposed scheduling methods. All the
necessary algorithms for the information technology are described. The tasks solved in order to develop this
information technology include formation of a generalized technological production graph, scheduling dispatching
of tasks completion at different industrial sections using the generalized technological graph. Experiments are
conducted that prove the practical significance of the developed information technology and adequacy of the
proposed models and methods. Keywords: schedule, scheduling theory, PDC-algorithm, production scheduling,
small-scale production, just in time, information technology.
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