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Pedepar:

1. O6'eKT mocHimpKeHHs - 3aMKHEeHi ITpo1jecy, ki 3a6e3revyyioTs eeKTrBHe PYHKLiOHYBaHHS TPAHCIIOPTHUX 3aCO0iB
Ta Mepex. [IpenMeT IociiKeHHs - MaTeMaTUYHi MOJieJli Ta METOJIM PO3B's3aHHS 33/1a4 100YA0BU ONITUMAJIbHUX
KiJIbLIEBUX MApUIPYTiB, 10 SIKUX 3BOJSTHCS IPO6IeMU €(PEKTUBHOTO (QYHKIIOHYBaHHS TPAHCIIOPTHUX NPOLECIB Ta
crucreM. MeTta po6oTu - 11o6ynoBa MaTeMaTUYHUX MOZiesiell i MeTOIiB pO3B'A3aHHS HOBUX 3a7iad ONTHUMI3aii
KiJIbLI€BUX MapUIPYTiB Ha TPAHCIIOPTHIN MepexKi, 10 03BOJIsIE MiABUIIATYA ePeKTUBHICTh TPAHCIIOPTHUX
IlepeBe3eHb N1aCAKUPIB Ta BaHTaXiB. MeTOAM NOCiIKeHHs 6a3yl0ThCsl Ha pe3yJbTaTax Teopii rpadis - ans
3HAXOJ)KEHHS HalKOPOTIIUX HIJISIXiB, TOYOK 34JIEHYBAaHHS Ta MOCTIB; T€OPii MapOCHOIY4YE€HD - 17151 BUBHAUYEHHS
BUIAIKiB HEPO3B'I3HOCTI 33/1a4; €JIeMEHTax Teopii CKIaHOCTi KOMOGIHATOPHUX 3a/1a4 - MJIsI OLiHIOBAaHHS
TPYZOMICTKOCTI aJITOPUTMIYHUX [IPOLIEAYP; MaTEMAaTUYHUX METOAX NOCJIIIKEHHS OIepallii - 114 aHamuisy
icHyI0YMX Ta pO3pOOKM HOBMX METOZiB pO3B'si3aHHs NP-TIOBHUX 3a7a4. Pe3ysIbTaTi TEOPETUYHUX NOCTiIKEHb i
PO3pO06JIEHNX MAaTEMATUYHUX MOJIeJIell Ta METO/iB Peasli30BaHi y BUIJISZi MPOrPaMHOTO MPOJYKTY, 3a JOTIOMOTOI0

SIKOTO OyJIO IIPOBEEHO O0YMCIIIOBAJIbHUI eKcliepuMeHT. HaykoBa HOBU3HA - Briepiie chOpMYJIbOBAaHO Ta



o6yJ0BaHO MaTeMaTUYHi MOZEJIi raMiJIbTOHOBOI Ta KijIbLIEBOI 337124 PO CiJIbCHKOTO JIMCTOHOIY, SIKi JONIOBHIOIOTh
KJIac 33/1a4 IOOYLOBU ONTUMAJIbHUX 3aMKHEHUX MapIIPYTiB; HA0YB [1OAAJbLUIOrO PO3BUTKY IBOETAMTHUY METO[I, SKUI
IIO3BOJISIE 3HAXOAUTU ONITUMAJIbHUI PO3B'30K raMiJIbTOHOBOI Ta KijIbLleBOi 33124 PO CilIbCbKOTO JINCTOHOIY 260
BCTAHOBJIIOBATH, 110 MHOXXMHA IIPUIYCTAUMUX PO3B'A3KiB 3a/1a4i IIOPOKHS, OCHOBOIO KOTO € NPOLeAypa BEPLIMHHO-
pebepHOTO IepeTBOPEHHS Ta 3aCTOCYBaHHS METOLY TiJIOK Ta Me3X; HabyB IIOaJIbIIOr0 PO3BUTKY MeTox, JIiTTna 1st
PO3B'I3aHHS raMiJIbTOHOBOI Ta KiJIbLIEBOI 33/1a4 IIPO CiJIbCHKOTO JIMCTOHOUIY Ta FaMiJIbTOHOBOI 3a7ja4i KOMiBOsDKEpa B
YacCTHHI 10OYIOBYA HOBUX IIPaBUJI PO3rajy>KEHHS Ta OOYMCIIEHHS HIDKHIX OLIIHOK PO3B'SI3KY 7151 KOKHOTO TUILY
3amad. PesysbTaTi IucepraniiHoi po6oTy BrpoBaakeHi Ha 3AT "ArpoToHnpoM” Ta BpoBapchKiit
eKCIIepMMEeHTaIbHO-BUpOoOHMYil 6a3i BAT YkpHJITICK im. B.M.IllumaHOoBCbKOrO. Pe3ysbTaT HOCiIKEeHb
BUKOPUCTOBYIOTBHCS Y HABYAJIILHOMY IIPOLeCi JKUTOMUPCBHKOTO AEPKAaBHOIO TEXHOJIOTIYHOTO YHIBEPCUTETY 3a
HanpsiMKoM "[IporpaMHa iHXXeHepis" pyu BUKJIaaHHI IUCLMILIIH "MaTeMaTuyHi METOOY LOCIIIJI)KEHHS Oollepawin,
"IucKkpeTHa MaTeMaTuKa", "AJITOPUTMHU i CTPYKTYpH JaHUX", y 1aOOPAaTOPHOMY IIPAKTUKYMi, IpY KYPCOBOMY i
IWIJIOMHOMY IIPOEKTYBaHHI. HayKoBi Ta mpakTHU4Hi pe3yabTaTy fucepTaliiiHoi poO0TH MOXXYTb OyTU BUKOPUCTaHI
IiANpUEMCTBaMU Ta OpraHi3alisiMy, AisJIbHICTD SIKUX [10B'43aHa 3 HEOOXIiHICTIO IOOY0BU KiJbLIEBUX MApLIPYTIB; ¥
HaBYaJIbHUX 3aKJIajaX Ta OpraHisalisix, 10 IPOBOMASTh NOCiI)KEHHSI METO/iB KOMOIHAaTOPHOI oNTUMI3allii; y

HaBYaJIbHOMY IIPOLeCi IIPU MifroToBL (paxiBLiB y rasysi MaTeMaTU4HOIO MOJEJIIOBAaHHS Ta CUCTEM YIIPaBJliHHSL.

2. Object of research - closed processes which provide the effective functioning of transport vehicles and
networks. Research subject - mathematical models and methods for solving problems of construction of optimal
circular routes, which reduced the problem of efficient functioning of transport processes and systems. The
purpose of this work is to build mathematical models and methods for solving optimization problems of new
circular routes for the transport network that will improve transportation of passengers and loads. The methods of
research are based on graph theory - for finding the shortest routes, cutpoints and bridges; matching theory - for
determining unsolvability of problems; elements of complexity theory of combinatorial problems - to evaluation
the complexity of algorithmic procedures, mathematical methods of operations research - for the analysis of
existing and developing new methods of solving NP-complete problems. The results of theoretical researches and
developed mathematical models are implemented as a software product, which has been used to conduct a
computational experiment. The scientific novelty - for the first time is formulated and constructed mathematical
models of Hamiltonian Rural Postman Problem and Circular Rural Postman Problem, which complement the class
problems of construction of optimal closed routes; was devoted the two-stage method which allows to find the
optimal solution of Hamiltonian Rural Postman Problem and Circular Rural Postman Problem or detect that the set
of plural solutions of problem is empty, the basis of the method is the algorithm of vertex-edge conversation and
using the branch-and-bound method; was devoted the Litte's method to solving Hamiltonian Rural Postman
Problem and Circular Rural Postman Problem in the construction of new branching rules and lower bounds for
computing solution for every type of problems. Results of the thesis implemented at JSC "Agrotonprom" and
Experimental and Production Base in city Brovary of OJSC "V. ShimanovskyUkrRDIsteelconstruction”. Research
results are used in the learning process of Zhytomyr State Technological University on "Software Engineering" in
teaching subjects "Mathematical Methods of Operations Research”, "Discrete Mathematics, Algorithms and data
structures", in the laboratory practicum, with course and degree planning. Science and practice results of the
dissertation may be used: by companies and organizations whose activities are related to the necessity of
construction of circular routes; by educational institutions and organizations that conduct research on methods of
combinatorial optimization; in the educational process at preparation of specialists in industry of mathematical
modelling and control systems.
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