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Pedepar:

1. B pucepTauiiiniil poboTi 6yJs10 CKIaZleHO MaTeMaTUYHY MOJeJIb 3a/1a4i opradisallii 3a6e3nedyeHHs: MaTepialbHUMU
pecypcamu OyJiBeJIbHAX 00'€KTIB 3 BpaXyBaHHSIM BIUIMBY J€TEPMiHOBAaHUX Ta HEAETEPMiHOBAaHMX (PAKTOPIB HA yac
TPaHCIOPTYyBaHHs. Po3po6ieHnit anropuTm 3aadi, 103BosIsie Pi3NYHO OLIHUTU 3aJI€KHICTb BEJIMUYMHYU IIPOCTOIO
TpaHCIIOPTHOI uM OyAiBesIbHOI Opranisauii Bi yacy 3aTpMMKU [IpY TPAaHCIIOPTYBaHHI MaTepiayibHUX pecypciB. s
BpaxyBaHHS NOJATKOBUX BUTPAT, Bifl BIIJIMBY JE€TEPMiHOBAaHUX Ta HEJETEPMiHOBAaHUX (PAKTOPIB B IPOEKTHO-
KOWITOPUCHIl JOKyMeHTallii, 6yJI0 3alIPOIIOHOBAHO A0JATH PO3POOJIEHMI aJITOPUTM BU3HAY€HHS LiTbOBOI (QyHKIIi
Ha II0CTaYyaHHS MaTepiajJibHUX PecypciB Bif MaTepiasbHOI 6a3u 10 06’eKTy OyIiBHULITBA Ta iX BUKOPUCTAHHS, B TJIaBY
9 IPOEKTHO-KOIITOPUCHOI JOKyMeHTallii. B po60Ti BUKOHAHO aHali3 iCHYI0OUMX BUNIAJKOBUX (PAKTOPIB, 110
BIIJIMBAIOTh HA Yac TPAHCIOPTYBAaHHS MaTepiaJbHUX PECYPCIB, a CaMe BU3HAYEHO [TOHATTS JeTepPMiHOBAaHUX Ta
HezeTepMiHOBaHUX (akTopib. [IpoaHaniyBaBuM geTepmiHOBaHi pakTopy, Oysia BUKOHAHA ix Kiacu@ikalis 1o

TphOM TuIaM: * QaKkTopH, 110 3aJIeKaTh BiJl IapaMeTpiB MaplIPyTy TPAHCIIOPTYBaHHS ([OBXUHA MapIIPYTY, TUII



MapIIPYTy, XapaKTepPUCTUKA AOPOrH i T.1.); ® PakTopH, M0 3aJ1€KaTh Bifl TPAHCIIOPTHOTO 3aC00Y, IO B COI0 Yepry
BILJIMBA€ Ha BUOIp MapuIPyTy TPaHCIOPTYBaHH (rabapyTy TPAHCIIOPTHOIO 3aCO0Y, HOTO MIBUAKICTD,
BAaHTaXXOMICTKICTb i T.71.); ® ®akTOpy, 110 BIIJIMBAIOTh HA YaC TPAHCIIOPTYBAaHHS i He 3ajIeXKaTh Bil MapLIpyTy
TPaHCIIOPTYBAaHHS Ta TPAHCIIOPTHOrO 3aco0y. TakoxX OyB BUKOHAHMI aHaJli3 i kiacudikallis HeleTepMiHOBaHUX
(aKToPiB, 10 BIUIMBAIOTh HA YaC TPAHCMOPTYBAHHS Ta BUKOPUCTAHHS MaTepialbHUX pecypciB: ® CTOXaCTUYHI
daktopu - daxkTopy, sKi HEMOKINBO NlepeAdaYnTy 3a3/1aeTiab, TOOTO TaKi (aKTOPH, 0 MAIOTh IOBHICTIO
BUIIAJIKOBUII XapaKTep (MI0JIOMKH, aBapii i T.14.); * CTatucTuyHi pakTopy — PakTopy, 0 BU3HAYAIOTb 32
pe3yJbTaTaMu BUIIPOOYBaHHS [1€BHOI MOAEJi a60 BUOIpKOBUX €KCIIEPUMEHTIB, MiJ] YacC KX BUHUKAIOTh IIEPEIIKOIU
Ta IIOMUJIKH, 32 SIKUMU Bil0YBa€eThCsl CIIOCTEPEXXEHHs ([I0T0Aa, 3aTOPH i T.7.); ® IHTepBasbHi dpakropu - (pakropy, 1o
3asIBJISIIOTHCS 3 [IEBHUM iHTEpBajioM (IOTOYHI peMOHTH Ta iH.); * HeuiTki Ppakropu - ¢paxropy, iHpopmaliist Ipo siKi
BiZlOMa JMIe 3 IeBHUX BUNAIKiB a60 334a€ThCsI IEBHUMU €KCIIEPTaMH, 1I0 OCHOBYIOTHCS 3 BiJOMUX JPKepeJ abo Ha
BJIACHOMY ONMUTI. [I71 TOrO, 1106 BCTAHOBUTH HEOOXiIHI IapaMeTpy BUXiTHUX JAHUX AJIS1 CKIaJaHHS MaTeMaTUYHO]
MogeJi 3a1a4i opradisaliii nocTayaHHs MaTepiajIbHUX pecypciB, 0yJI0 BUKOHAHO aHasli3 OyAiBeJsbHOI ranysi. bysno
BCTAHOBJIEHO, 10 Oy[iBeJIbHA Tajy3b, SIK OKPEMUIA BUJI, Ma€ CBOi OCOOIMBOCTI ITPM TPAHCIIOPTYBaHHI Ta
BUKOPUCTaHHI MaTepiaJbHUX pecypciB (6e3nepepBHe NOCTAYaHHS MaTepialbHUX PeCYpPCiB, 0COOIMBUI BU],
TPaHCIIOPTHUX 3aC00iB, BEJIMKOrabapyUTHI KOHCTPYKLii, poboTa B yci mopu poky Ta iH.). Bce e Hakianae nocuTh
BEeJIMKi 0OME>KEeHHs Ha BUKOPUCTaHHS iCHYI0UMX MoJieslel 3a,a4 MaplIpyTy3allii aBroTpaHcnopry. B pesysnbrari
BM3HAYEHHSI OCOOIMBOCTEN OYyiBEIbHO]I raysi, 6yJ10 BUBHAY€HO MOHATTS JIiHIHHOTO Ta HeJIiHIHOTrOo
IIPOrpaMyBaHHs 3a7ja4 MaplIpyTU3alii aBTOTpaHCIOPTY. Byso pO3IisiHy pi3HM THUIM 33[1a4 HA [TOCTAa4YaHHS
MarepiaJbHUX PECYPCIB 4K B JIiHIMHIN TaK i B HEJiHIMHIN IOCTaHOBLI. BCTaHOBIIEHO, 10 iCHYIOYM MOJ€eJli 3a/1a4, He
MO>XKYTb B [TOBHi Mipi OXOIIMTU OCOGIMBOCTI OyIiBEJIbHOI ralysi, a TOMy HE MOXYTb OyT/ BUKOPUCTaHi Ipu
BM3HAYEHHi BAapTOCTI [IpY TPAaHCIIOPTYBaHHI Ta BUKOPUCTaHHI MaTepiaJbHUX pecypciB. B HayKoBill po6oTi 6yB
BUKOHAHMU aHaJi3 iCHyI0UNX HOPMATHUBHUX JOKYMEHTIB I BU3HAYEHHS BUXIIHUX JAHUX, [0 BXOIATDb 0O CKIIALy
11i71b0BOI QYHKIIii Ha TPaHCIIOPTYBaHHS MaTepiaJIbHUX PeCyPCiB, Bii MaTepiasnbHOi 6a3u 10 06'€KTy OyiBHULITBA, Ta
ix BUKopucTaHH4. Ilicss yoro 6yso cKIaieHo MPOEKTHUI rpadik Ha IOCTaYaHHS Ta BUKOPUCTAHHS MaTepialbHUX
pecypciB Bif nocTayaabHUKA JO CIIOKMBava. BpaxoByoun 0cO6IMBOCTI OyZiBesIbHOI ranysi, 6yj10 BCTAHOBIJIEHO, 110
rpa@ik rnocrayaHHs Ta BUKOPUCTAHHS MaTepiaJlbHUX PECYpCiB 0OMeKeHUI MaKCUMaIbHUM Ta MiHIMaJIbHUM 4acoM
ix TpaHcnopTyBaHHS. [I7151 BpaXyBaHHS BILIMBY [l€TEPMiHOBAaHUX Ta HeJleTEPMiHOBaHUX (PAaKTOPIB Ha Yac
TPaHCIIOPTYBaHHS MaTepiajlbHUX PeCypCiB, B MaTEMaTUIHY MOJieJb 6yJi0 BBefeHo nBi 3MiHi, +0(T) ta +0(T). 3miHHa
+0(T) Bimo6paskae BIIJIMB BUIIAIKOBUX (PAKTOPiB Ha IIPOLiEC TPAHCIIOPTYBaHHS MaTepiaIbHUX pecypciB
TPaHCIIOPTHOIO OpraHizaiiieto, a 3miHHa +0(T) Bigobpaskae BIJIMB BUIAIKOBUX (DAKTOPIB HA MIPOLeC BUKOPUCTAHHS
MarepiasbHUX pecypciB OyAiBesbHOI Oprasisanieto. 3a JOIOMOro0 3MiHHUX 0yJI0 BUBHAYEHO CYKYyITHOCTi TOUOK
[IOCTaYaHHS Ta BUKOPUCTAHHS MaTepiaJlbHUX PECYPCiB, Ta BCTAHOBJIEHO YOTUPU MO>KJINBUX BUINAJIKIB [IEPETUHY
rpa@ikiB roctayaHHs Ta BUKOPUCTaHHS MaTepianbHuX pecypcis: 1. [locTayaHHs Ta 109aTOK BUKOPUCTAHHS
MarepiaJbHUX pecypciB Oyj10 BUKOHAHO paHille IPOeKTHOro Yacy; 2. [locrayaHHs Ta 104aTOK BUKOPUCTaHHS

MaTepiaJbHUX PECYPCiB HACTYIUB Mi3HilIe IIPOEKTHOrO 4acyi...

2. In the dissertation, a mathematical model of the task of organizing the provision of material resources of
construction objects was created, taking into account the influence of deterministic and non-deterministic factors
on transportation time. The developed algorithm of the problem allows you to physically assess the dependence of
the amount of downtime of a transport or construction organization on the time of delay during the transportation
of material resources. In order to take into account additional costs, from the influence of deterministic and non-
deterministic factors in the design and estimate documentation, it was proposed to add the developed algorithm
for determining the objective function for the supply of material resources from the material base to the
construction object and their use, in Chapter 9 of the design and estimate documentation. The work analyzes the
existing random factors that affect the time of transportation of material resources, namely, the concepts of
deterministic and non-deterministic factors are defined. After analyzing the deterministic factors, they were
classified into three types: * Factors depending on the parameters of the transportation route (route length, route
type, road characteristics, etc.); * Factors depending on the vehicle, which in turn affects the choice of the



transportation route (dimensions of the vehicle, its speed, cargo capacity, etc.); * Factors that affect the time of
transportation and do not depend on the route of transportation and the vehicle. An analysis and classification of
non-deterministic factors affecting the time of transportation and use of material resources was also performed: ¢
Stochastic factors - factors that cannot be predicted in advance, that is, factors that are completely random
(breakdowns, accidents, etc.); * Statistical factors - factors that are determined by the results of testing a certain
model or random experiments, during which obstacles and errors arise, which are observed (weather, traffic jams,
etc.); * Interval factors - factors that are declared at a certain interval (current repairs, etc.); * Unclear factors -
factors about which information is known only from certain cases or given by certain experts, based on known
sources or on their own survey. In order to establish the necessary parameters of the initial data for the
development of a mathematical model of the task of organizing the supply of material resources, an analysis of the
construction industry was performed. It was established that the construction industry, as a separate species, has
its own peculiarities in the transportation and use of material resources (continuous supply of material resources,
a special type of vehicles, large-sized structures, work in all seasons, etc.). All this imposes quite large restrictions
on the use of existing models of vehicle routing problems. As a result of defining the features of the construction
industry, the concept of linear and non-linear programming of vehicle routing problems was defined. Different
types of tasks for the supply of material resources were considered both in a linear and in a non-linear setting. It
was established that the existing problem models cannot fully cover the peculiarities of the construction industry,
and therefore cannot be used in determining the cost of transportation and use of material resources. In the
scientific work, an analysis of existing regulatory documents was performed to determine the initial data included
in the target function for the transportation of material resources, from the material base to the construction
object, and their use. After that, a project schedule was drawn up for the supply and use of material resources from
the supplier to the consumer. Taking into account the peculiarities of the construction industry, it was established
that the schedule of supply and use of material resources is limited by the maximum and minimum time of their
transportation. To take into account the influence of deterministic and nondeterministic factors on the time of
transportation of material resources, two changes, +0(T) and +0(T), were introduced into the mathematical model.
The variable +0(T) reflects the influence of random factors on the process of transporting material resources by the
transport organization, and the variable +0(T) reflects the influence of random factors on the process of using
material resources by the construction organization. With the help of variables, a set of points of supply and use of
material resources was determined, and four possible cases of intersection of the schedules of supply and use of
material resources were established: 1. Supply and start of use of material resources was completed earlier than
the design time; 2. Supply and start of use of material resources came later than the project time; 3. The supply of
material resources was completed earlier than the design time, and the time of starting the use of material...
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