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BaHTAXOIEPEBE3EHD 3A/II3HULECIO.

2. Models and means of applied mathematical modeling of resource-efficient rail freight operations.

Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYEHO CTBOPEHHIO MOJieJIell PECYPCHOIO MOJIEJIIOBAaHHSI PYXOMOTO CKJIaly 3asli3HULL,
110 I'PYHTYIOTBCS Ha MOJAJIBIIOMY PO3BUTKY KPUTEPI0 BAPTOCTI JKUTTEBOTO LIUKJITY, & TAKO>XK METOJy YACJIOBOL
peastisanii 3arpornoHOBaHMX MAaTEMATUYHUX MOJIEJIEN CTaHY OJHOTO KJIaCy BAaHTaXIB IIPY iX TPAHCIIOPTYBaHHI
3aJIi3HUILIEI0 HA OCHOBI 3aCTOCYBaHHS MOJIEJIbHOI MIITPUMKH LILOTO METOZY, BUKOHAHOI 3a IPUHIIMIIOM THUIi3alil Ta
yHigikauii. B po60Ti BUKOHaHO cHCTEMAaTU3allilo i BUMiJIEHO OCOOGIMBOCTI BAHTAXHUX II€PEBE3€Hb 3aJ1i3HULEIO 3
ypaxyBaHHSM 3aJliTHOTO PyXOMOT'O CKJIaAy Ta Kiacudikallii BAaHTaXiB, 10 1O3BOIUIIO (OPMali3yBaTu OKPEMI
CKJIaJIOBi TPAHCIIOPTHOTO LMKJy. PO3po6eHO MaTeMaTH4Hi MoZieJii BapiaHTiB peCypCOOHOBIEHHS (MOAepHi3aliii)
PYXOMOTO CKJIa[ly 3aJli3HULi Ta CTaHy KJIaCy HaJIMBHUX, CUIKUX, KYCKOBUX Ta IPaHyJIbOBAHUX BaHTAXIB, L0
[IEPEBO3SIThCS HEIO, A TAKOXK YMCJIOBUI METOJ, peasisallii OCTaHHIX, SIKA1 BpaxoBye PMHLMI TUMi3awii Ta yHidikanii
npu ix popmyBaHHi. Pe3ysbraTy TEOPETUYHUX JOCIIIIPKEeHb [T0KJIaleHO B OCHOBY MOOYIOBY iHCTPYMEHTAJIbHUX

IIPOrpaMHUX 3aC006iB, OPiEHTOBAHUX Ha PO3B’SI3yBaHHS [IPUKJIAIHUX 33/1a4 MATEMaTUYHOTO MOJIEJIIOBaHHS CTaHy



IOCJIiIKYBAaHOTO KJIaCy BaHTaXiB [IPU 37ilICHEHHI oNepalill TPaHCIIOPTHOTO LMKIY 3aji3HuLi. E(eKTUBHICTb
PO3pO06JIEHNX MAaTEMATUYHUX MOJIeJIel Ta IPOrPaMHUX 3aCO0iB MPOiNMIOCTPOBAHO HA MOJIEJILHUX NIPUKIIALAX B XOAi

PO3B’s13yBaHHs TECTOBUX 3a7a4. Pe3ysipTaTi poO6OTH BIPOBAIKEHO Y BUPOOHULTBO Ta B HABYAJIbHMI IIPOLIEC.

2. The dissertation is devoted to the creation of models of resource modeling of railway rolling stock, based on
further development of the life cycle cost criterion, as well as the method of numerical realization of the proposed
mathematical models of one class of goods during their transportation by rail typification and unification. The
paper systematizes and highlights the features of the organization of rail transport, taking into account the rolling
stock and the characteristics of the goods that are in terms of logistics of transport operations. Based on this, the
approach to resource modeling of railway RS based on the application of the concept of life cycle cost is
substantiated and appropriate mathematical models (MM) of options for resource renewal (modernization) of
rolling stock based on the life cycle cost criterion (LCC-criterion) are developed. A mathematical description of the
states of the class of bulk, bulk, lump and granular cargoes transported by the respective non-traction rolling stock
is performed. The description is strictly formalized in the form of differential equations in partial derivatives (or
their systems). Mathematical models of the investigated class of cargoes and rolling stock in which they are
transported (temporarily stored) are offered. The abstraction of these mathematical models, resulting in
generalized continuous mathematical models, allowed to develop an approach to mathematical modeling of the
states of the studied class of cargo (and the corresponding non-traction rolling stock) based on the principle of
typification and unification. The constructive method of numerical realization of mathematical models class of
bulk, loose, lump and granular loads (and involved in the process of transportation of non-traction rolling stock) is
proposed, which is reduced to discretization of continuous generalized mathematical models according to implicit
difference scheme with weights and further solution of discrete level system. by the iterative Seidel procedure.
The method provides unconditional convergence of the obtained system of discrete equations. The results of
theoretical research are the basis for the construction of software tools focused on solving applied problems of
mathematical modeling of the state of the studied class of goods in the operations of the transport cycle of the
railway. The effectiveness of the developed mathematical models and software is illustrated by model examples in
the course of solving test task. The results of the work are implemented in production and in the educational
process.
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