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2. Models and methods of management of a multi-stage transport logistics system in conditions of uncertainty

Pedepar:

1. O6'exT mociiKeHHs — IPOLieC KePYBAaHHS Y PO3IOMAiJIEHNX CUCTEMAX TPAHCIIOPTHOI JIOTiICTUKU B YMOBax
HEBU3HA4YEHOCTI. [IpeIMeT nociIKeHHs — MOJIeJli Ta METOM KePYBaHHS TPAaHCIIOPTHUMU IIOTOKaMU B YMOBax
HEBU3HAYEHOCTi. MeTa pobOTH - NifiBUILEHHS €(PEKTUBHOCTI YIIPaBIliHHS B PO3IOAiJlEHii CUCTEMI TPaHCIIOPTHOI
JIOTiCTHKU B YMOBAax HEBU3HA4Y€HOCTI. [locTaByieHa MeTa JoCAraeThCsl BUPILIEHHSIM HACTYIIHUX 3aBJIaHb: - PO3POOKa
MeTozy nobynosu e(PEeKTUBHUX MAPIIPYTIB 3 ypaxyBaHHSIM CYKYITHOCTi KDUTEPIiB; - pO3pOOKAa TOYHOTO METOLY
(opMyBaHHS IIJIaHY TPAHCIOPTYBaHb Y CUCTEMI «I10CTayaJIbHUKHU - CIIOKMBaYi» 3a KpUTEPieM — HIMOBIPHICTb
HEIEePEBUIEHHS BUMIAJKOBMM 3HAUYE€HHSIM CYMapHOI BAPTOCTI TPAHCIIOPTYBAHHSI IONTYCTUMOTO IIOPOra; - pO3podKa
MeToAy No6YyA0BM KOMIIPOMICHOTO MapuIpyTy 3 BAKOPUCTAHHSM MOCTYIIOK 110 BiIHOIIEHHIO 1O ONTUMAaJIbHOTO

IIJIaHYy 32 OCHOBHUM KpPHUTEpPieM; - PO3POOKa METOMY PO3PaxyHKY IIPOIYCKHUX 3/1i0HOCTEN IPOMIKHUX IIYHKTIB y



pO3rajy>KeHiil TPaHCIIOPTHIN MEPEXi B yMOBaX HEBU3HAYEHOCTI; - pO3pOOKa METO/y ONTUMi3allii CTpYKTypu
PO3IIofiNeHoi TPaHCIIOPTHOI MepeXKi IIpY PO3PaxXyHKY BiflCTaHE! y MEeTPHLli «MiCbKUX KBapTaJliB»; - pO3poOKa
TOYHOTO METOAY BUPIlleHHS 3a71a4i JpOOOBO-KBalpaTUYHOTrO [IPOrpaMyBaHHsL.; - PO3pOOKa IBUKOr0 HabJIMXEHOTO
METOJly PO3B'SI3aHHS HEJIIHIMHUX ONTUMI3aLiHUX 337124 32 YMOB HEBU3HAYEHOCTI; MeTony nociigkeHHs. Teopis
IMOBIpHOCTEH Ta HeuYiTKa MaTeMaTrKa Ipyu po3poobLli MOJesIeN CUCTEM TPAHCIIOPTHOI JIOTiCTUKY, IO OIUCYIOTb
npolecy ix QyHKIIOHyBaHHS B yMOBaX HEBU3HAUEHOCTi. MeTou BUPillleHHs ONTUMI3alliflHUX 3aBAaHb Y
TEOPETUKO-IMOBIPHICHIN Ta HEYiTKi} I0CTaHOBKAaX. MeTOl KOHTUHYAJILHOTO JIiHIMHOIO NIPOrpamMyBaHHs 115
3aBJaHb, BUXiJHi [aHi SIKUAX 3a/1aHi CBOIMU MOJAJIILHYMU 3HAaYEHHSIMU. Y TUCEPTaLiliHill poOOTi 3 BUKOPUCTAHHIM
Cy4aCHUX MAaTEMAaTUYHUX MOZEJIeN Ta METOLIB TEOPii IMOBIPHOCTEN, BUMAIKOBUX IIPOLECIB, TEOPii HEYITKUX
MHOWH, IHCTPYMEHTAapil0 METOLIB ONTUMIi3allil Ta KOHTUHYAJILHOTO JIiHIHHOTO NTPOrpamMyBaHHS [TOCTABJIEHO Ta
BYPIlIEHO BaXJIMBE HAYKOBO-TIPUKJIAIHE 3aBIAHHS YIIPABJIiHHS Y PO3NOIisIeHill TPAHCIIOPTHIN CUCTEMi B YMOBax
HEYiTKMX BUXiIHUX JaHUX. [IpakTUYHE 3HAYE€HHS] OTPUMAHUX PEe3YJIbTATiB MOJISATae y pO3po0Li KOMILTIEKCY MOelei
Ta METO/IIB YIIPABJIiHHSA y PO3NOIIJIEHNX CUCTEMAX TPAHCIIOPTHOI JIOTICTUKYU B yMOBax HEBU3HAYEHOCTI 10110
3Ha4€Hb BUXIIHUX JaHUX. Po3pobsieHi Mofesli Ta METOU B CYKYITHOCTI BUPILIYIOTh BXKJIMBE HAYKOBO-TIPUKJIAHE
3aBJaHHS YIIPaBJIiHHS CKJIAIHUMU CUCTEMAaMU Ta CTBOPIOIOTh TEOPETUYHUN (PYHIIAMEHT 7151 BUPIlIE€HHS
[IPaKTUYHUX 3aBIaHb. Po3pobiieni MeTogu GopMyBaHHS ONTUMAJIbLHUX MapLUIPYTiB y cUCTeMi
«I10CTAaYa/IbHUKUOCTaBKa-CIIOXKUBAUi» 3a6€311e4yI0Th MOXJIUBICTb CYTTEBOTO MiIBUILIIEHHS €(EeKTUBHOCTI
[epeBe3€eHb Mil Yac BUPIlIEHHs pealbHUX 3aBIaHb TPAHCIIOPTHOI JIOTICTUKU. 3aBHAHHS YIIPABIIiHHA Y
PO3NO/IiIEHUX TPAHCIIOPTHUX CUCTEMAX € BaXKJIMBAM €JIEMEHTOM 3 BEJIMKOIO KOMIIJIEKCY 3aBAaHb, SKi BUPIIIYIOTbCS
METOJIAMU 3araJIbHOi TE€OPii JIOriCTUKYU. BinNnoBifHa TpaHCIIOPTHA 3a/1a4a MO€IHY€E CYKYITHICTb 337a4 3 OJHOTUITHOIO
MaTEMaTUYHOIO MOJEJUIIO, IKi BUPIIIYIOTHCS METOJAMMU JIIHIHOTO IPOrpaMyBaHHs. Y KaHOHIYHIN ITOCTaHOBLI
3a71a4a MoJirae y MoulyKy MijaHy NepeBe3eHb JesKOro OAHOPIIHOTO MPOAYKTY Bif 6€371i4i MocTayalbHUKIB JO
6e3J1iui CrIo’KKBayviB, ONTUMAJIBHOTO 3 MOTJISANY AesKOro 06paHoro Kpurepito. JIjis BupileHHs 3aad4i, TpaauLiiiHo,
BHMKOPHCTOBYIOTbCS HACTYIHI JBa nigxonu. [lepumuii - nepenbayaerses, o ii napameTpu 3a7aHi cBoiMU
IeTepMiHOBAaHMMHU 3HAYEHHAMU. [Ipyruil — BUNIAAKOBI [IapaMeTPH 3aadi 3aMiHAITLCS IXHIMU cepenHiMU
3HaUYEHHSMU. 3pO3yMiJo, 10 aZieKBaTHICTb BiATIOBITHNX MOZesiell He € 3a7J0BiIbHOI0. Y maHill poboTi
PO3pOOJISIOTHCSI METOIM BUPIlIeHHS 337124 YIIPaBJIiHHS TPAaHCIIOPTYBAHHSIMU 3 yPaxyBaHHSIM peasibHOI
HEBU3HAYEHOCTI BUXiIHUX JAHUX. PO3pO6KOIO METOIiB BUPIllIEHHS TPAHCIIOPTHUX 3aBJaHb Ta Pi3HUX iX
Monu@ikaLin saiiManncs BeJMKa KillbKiCTb 3apyObKHUX Ta BiTuM3HsIHUX BYeHux: JIx.I'ace, T.C.Motzkin, K.B.Halley,
A.A.Corban, M.Cerches, B.G.Dantzig, C.Mihu, M.Vlach, J.Moravec, G.Smith, [I.b. }OguH, E.I" Tonpureiin, B.C.
Bepxosckuii, B.A. EmenbsaHOB, B.B. ViBanos, I0.M. Hepyu, M.I1. 'opgoH,B.A. CraxaHos, B.C. JlykuHckuiiu Ta iHmi. Y
po60Tax IMX aBTOPiB BUMEPITHUM YMHOM PO3IJISIAAI0ThCS JiHIMHI MOJieJli Ta METOY BUPIlIEHHS KJIACUYHUX
IBOIHIEKCHUX TPAHCIIOPTHUX 3aBAaHb y NETEPMIHOBAHIN [TOCTAHOBL . OJHAK, IIPY LbOMY Iy>KE II0BEPXOBO
3ayinaeThbcs podaemMa MOXKIIMBOI BUCOKOI pO3MIpPHOCTI TaKuX 3aBJlaHb, & TAKOXK OCOOJIMBOCTI Ta TPYAHOLII iX
BUpIlI€HHSs y BUNAJIKaX HEBU3HAUYEHOCTI BUXiTHUX AaHUX. HeoOXigHICTh Ta BXX/IUBICTb PO3IJIAAY Ta BUPILIE€HHS 11X
npo6JieM 6e3MepePBHO 3pOCTaE. Y 3B'A3Ky 3 LIUM Te€Ma JUCepTaliiiHOi po60TH, IPUCBSIYEHOI MOJESAM Ta METOAAM

BUPILIEHHS 3aBJIaHb TPAHCIIOPTHOI JIOTICTUKY B YMOBAaX PeaslbHOI HEBU3HAYEHOCTI BUXIIHUX AHUX, € aKTyaJIbHOIO.

2. The object of research - the management process in distributed transport logistics systems in conditions of
uncertainty. The subject of research - models and methods of traffic management in conditions of uncertainty The
purpose of research is to increase the management efficiency in the distributed system of transport logistics in
conditions of uncertainty. This goal is achieved by solving the following tasks: - development of a method for
constructing effective routes taking into account a set of criteria; - development of an exact method of forming a
transportation plan in the system "suppliers - consumers" by the criterion - probability of not exceeding the
random value of the total cost of transportation of the allowable threshold; - development a construction method
of a compromise route with the using concessions in relation to the optimal plan according to the main criterion; -
development of a method for calculating the capacity of intermediate points in the extensive transport network in
conditions of uncertainty; - development of a method for optimizing the structure of the distributed transport
network when calculating distances in the metric "urban quarters"; - development of an exact method for solving



the problem of fractionalquadratic programming ; - development of a fast approximate method for solving
nonlinear optimization problems under conditions of uncertainty; Research methods. Probability theory and fuzzy
mathematics in the development of models of transport logistics systems that describe the processes of their
operation in conditions of uncertainty. Methods of solving optimization problems in theoretical-probabilistic and
fuzzy formulations. The method of continuous linear programming for problems whose initial data are given by
their modal values. In the dissertation research with the use of modern mathematical models and methods of
probability theory, random processes, fuzzy set theory, tools of optimization methods and continuous linear
programming set and solved an important scientific and technical problem of control in a distributed transport
system in fuzzy initial data. The practical significance of the obtained results is to develop a set of models and
management methods in distributed transport logistics systems in conditions of uncertainty about the values of
the original data. The developed models and methods together solve an important scientific and applied problem
of complex systems management and create a theoretical foundation for solving practical problems. Developed
methods of forming optimal routes in the system "suppliers-deliveryconsumers" provide the opportunity to
significantly increase the efficiency of transportation in solving real problems of transport logistics. Management
tasks in distributed transport systems are an important element of a wide range of problems solved by the
methods of general logistics theory. The corresponding transport issue combines a set of issues with the same
type of mathematical model, which are solved by linear programming methods. In the canonical formulation, the
task is to find a plan of transportation of some homogeneous product from many suppliers to many consumers,
optimal in terms of some selected criterion. To solve the problem, traditionally, the following two approaches are
used. The first - it is assumed that its parameters are set by their deterministic values. Second - random
parameters of the problem are replaced by their average values. It is clear that the adequacy of the relevant models
is not satisfactory. This research develops methods for solving transportation management problems taking into
account the real uncertainty of the original data. A large number of foreign and domestic scientists have been
working on the development of methods for solving transport problems and their various modifications: J.Gass,
T.C.Motzkin, K.B.Halley, A.A.Corban, M.Cerches, B.G.Dantzig, C.Mihu, M.Vlach, ].Moravec, G.Smith, D.B. Yudin,
E.G.Goldshtain, B.S. Verhovskiy, V.A. Yemelyanov, V.V. Ivanov, Y.M. Nerush, M.P. Gordon, V.A. Stahanov, V.S.
Lukinskuy and others. In the works of these authors, linear models and methods for solving classical two-index
transport problems in a deterministic formulation are exhaustively considered. However, this very superficially
affects the problem of the possible high dimensionality of such tasks, as well as the features and difficulties of their
solution in cases of uncertainty of the source data. The need and importance of considering and solving these
problems is constantly growing. In this regard, task of the dissertation devoted to models and methods of solving
problems of transport logistics in the conditions of real uncertainty of the initial data, is relevant.
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