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1. B pucepTanifiHiii po6oTi 6yJI0 CKIaleHO MaTeMaTUYHy MOJeJlb 33/1a4i OpraHisaliii 3a6e3ne4eHHs] MaTepiaJlbHUMU
pecypcamu OyiBesIbHUX 00'€KTIB 3 BpaXyBaHHSIM BIUIMBY AeTE€PMiHOBAaHUX Ta HeleTePMiHOBaHUX (HAKTOPIB HA Yac
TPaHCIIOPTYBaHHS. Po3pobsieHuit aaropuTm 3aadi, 03Bossie PisMvHO OLIHUTY 3aJIEXKHICTh BEJIMYMHU [IPOCTOI0
TPaHCIIOPTHOI 4M OyiBeJIbHOI Opranisauii Bif 4acy 3aTpMMKHU [IpY TPAaHCIIOPTYBaHHI MaTepiaylbHUX pecypciB. [
BpaxXyBaHHS JOJATKOBUX BUTPAT, Bifl BIJIMBY JeTepMiHOBAaHUX Ta HeJeTepMiHOBaHUX (PAKTOPIB B IPOEKTHO-
KOLITOPHUCHIN JOKyMeHTallii, 6yJI0 3aIIpOIIOHOBAHO A0JATH PO3PO6JIEHMI aITOPUTM BU3HAYEHHS LiboBOi QyHKIIii
Ha II0CTaYyaHHS MaTepiajlbHUX PeCypCiB Bi MaTepiaybHOI 623U 10 06’eKTy OyIiBHULITBA Ta X BUKOPUCTAHHS, B TJIaBY

9 NPOEKTHO-KOIITOPUCHOI OKYMeHTallii. B po60Ti BUKOHAHO aHaJli3 iCHYIOUMX BUMAJKOBUX (PAKTOPIB, IO



BIIJIMBAIOTh HA YaC TPAHCIOPTYBAHHS MaTePiaJbHUX PECYPCIB, a CaMe BU3HAYEHO MTOHATTS JeTePMiHOBAHUX Ta
HenleTepMiHOBaHUX ¢akTopiB. [IpoananizyBaBuy nerepminoBaHi pakTopy, 6ysia BUKOHAaHA ix Kyiacudikallis mo
TpbOM TUMaM: * GakTopH, 110 3aJ1€KaTh BiJl IapaMeTpiB MaplIPyTy TPAHCIIOPTYBaHHSI (OBXUHA MapLIPYTy, TUII
MapIIPYTy, XapaKTepUCTUKA AOPOrH i T.1.); * PakTopHy, 110 3aJIeKaTh Bifl TPAHCIIOPTHOTO 3aC00Y, 10 B COI0 Yepry
BIUIMBA€E HA BUOIp MapLIpyTy TPAHCIIOPTYBAaHHS (rabapyUTH TPAHCIIOPTHOTO 3aCO0Y, 10r0 MBU/IKICTb,
BaHTaXXOMICTKICTb i T.11.); ® ®akTOpy, 1110 BIIJIMBAIOTh HA YaC TPAHCIIOPTYBAaHHS i He 3ajleXXaThb Bil MapuIpyTy
TPaHCIIOPTYBaHHS Ta TPAaHCIOPTHOrO 3aco0y. Takox OyB BUKOHAHMM aHaJi3 i kiacudikallis HeleTepMiHOBaHUX
(paKTOpiB, WO BIVIMBAIOTh HA YaC TPAHCIIOPTYBAHHS Ta BUKOPHCTAHHS MaTePiayIbHUX pecypciB: ® CTOXaCcTUYHI
dakropu - daxkTopu, AKi HEMOKINBO NIepeAdaYnTH 3a3/IaJIeTiab, TOOTO TaKi (aKTOPH, [0 MAOTh TOBHICTIO
BUIIaJIKOBUII XapakTep (II0JIOMKH, aBapii i T.14.); * CTatucTuyHi pakropu — GakTopy, 0 BU3HAYAIOTb 32
pe3ybTaTamMu BUIIPOOYBAHHS [I€BHOI MOZEJi a00 BUOIPKOBUX €KCIIEPMMEHTIB, MiJ] 4acC SIKUX BUHUKAIOTh II€PEMKOIU
Ta IOMUJIKY, 32 SIKUMU BiIOyBA€TbCS CIIOCTEPEXKEHHS ([IOT0/1a, 3aTOPH i T.11.); * IHTepBasbHi pakTopu — (PaKTopH, 1O
3asIBJISIIOTHCSI 3 [IEBHUM iHTepBasioM (IOTOYHI peMOHTH Ta iH.); * HeuiTki Ppaktopu - dpaxropy, iHPopmaliis Ipo sKi
BiZloMa JiuIle 3 IeBHUX BUNAIKiB 260 334a€ThCsI IEBHUMU €KCIIEPTaMH, 1J0 OCHOBYIOTHCS 3 BiJOMUX JPKepeJ abo Ha
BJIACHOMY OMNMTI. [I71 TOTO, 11106 BCTAHOBUTH HEOOXiJHI MapaMeTpy BUXiIHUX JAHUX [JIs1 CKIaIaHHS MAaTeMATUYHO]
MogeJii 3aa4i oprasisanii moctayaHHs MaTepiajlbHUX pecypciB, 6yJ10 BUKOHAHO aHali3 6yziBesbHoi ramysi. byso
BCTaHOBJIEHO, 1110 Oy[iBeJIbHA Tajy3b, sIK OKDEMUIA BUJI, Ma€ CBOi OCOOIMBOCTI ITPU TPAHCIIOPTYBaHHI Ta
BMKOPKMCTaHHI MaTepiajbHUX PECYPCiB (6e3nepepBHe OCTaYaHHs MaTepiajlbHUX PECYPCiB, 0COOINBUM BUT
TPAHCIIOPTHUX 3aC00iB, BEJIMKOrabapuUTHI KOHCTPYKLii, po60Ta B yci Iopu pokKy Ta iH.). Bce Lie Hakagae JOCUTDb
BEeJIMKI 0OME>KeHHs Ha BUKOPUCTaHHS iCHYI0UMX MoJiesiel 3aja4 MaplIpyTy3allii aBToTpaHcopty. B pesysbrari
BM3HAUYEHHSI 0COOIMBOCTEN OYyiBEJIbHO]I raysi, 6yJ10 BUBHAYEHO IOHSTTS JIiHITHOTO Ta HeJliHiITHOTro
[IpOrpaMyBaHHs 3a7jad MaplIpyTU3alii aBTOTpaHCcopTy. Byso po3risiHy pi3HM THUIM 33[1a4 HA TOCTAa4YaHHS
MaTepiasibHUX PECYPCIB SK B JIIHIMHIN TaK i B HeJIiHIMHIN NOCTaHOBLI. BCTaHOBIEHO, IO iCHYIOYM MOJ€Jli 3a/1a4, He
MOXXYTb B IIOBHIll Mipi OXOIIUTH OCOBJIMBOCTI OyAiBEJIbHOI rajysi, a TOMy He MOKYTb OYTH BUKOPUCTaHI IpU
BM3HAUYEHHi BapTOCTI [IpY TPAaHCIIOPTYBaHHi Ta BUKOPUCTaHHI MaTepiaJlbHUX pecypciB. B HayKoBiil po6oTi 6yB
BUKOHAHUM aQHAJII3 iCHYI0YMX HOPMATUBHUX JOKYMEHTIB [IJIS1 BU3HAYEHHS BUXIIHUX JAHUX, O BXOISTD 4O CKIIALY
11inbOBOI QPYHKIIii HAa TPAaHCIIOPTYBaHHS MaTepiaJIbHUX pecypciB, Bi MaTepianbHOI 6a3u 10 00'€KTy OyiBHULITBA, Ta
ix BuKopucTtaHH4. Ilicss yoro 6yso ckilafieHo MPOEKTHUI rpadik Ha I0CTaYaHHs Ta BUKOPUCTAaHHSI MaTepialbHUX
pecypciB Bif, IocTavaabHUKA [0 CIIOXKUBA4a. BpaxoByloun 0COOGIMBOCTI Oy IiBEJIbHOI ranysi, 6yJ10 BCTAaHOBJIEHO, 1O
rpadik mocrayaHHs Ta BUKOPUCTAHHS MaTepiaJlbHUX PECypCiB 0OMeKeHUI MaKCHMAaJIbHUM Ta MiHIMaJIbHUM 4acoOM
ix TpancnopTtyBaHHS. [I7151 BpaXyBaHHS BILIMBY JleTEPMiHOBaHUX Ta HeJleTepMiHOBaHUX PaKTOPIB Ha Yac
TPaHCIIOPTYBaHHS MaTepiajlbHUX PECYPCiB, B MAaTEMATU4YHY MOJIeJb OyJi0 BBeHeHo nBi 3MiHi, +0(T) ta +0(T). 3miHHa
+0(T) Bigo6paskae BIIMB BUMNAAKOBUX (PAKTOPIB Ha MIPOLLEC TPAHCIIOPTYBAHHSI MaTePiaJIbHUX PeCypCiB
TPaHCIIOPTHOIO OpraHizalieto, a 3minHa +0(T) Binobpaskae BIIMB BUNIAAKOBUX (HaKTOPIB HA NPOLEC BUKOPUCTAHHS
MarepiasbHUX pecypciB OyAiBesbHOI oprasisanieto. 3a JOIIOMOrol0 3MiHHUX 0yJI0 BUBHAUYEHO CYKYITHOCTi TOUOK
[IOCTAYaHHS Ta BUKOPUCTAHHS MaTePiaIbHUX PECYPCiB, Ta BCTAHOBJIEHO YOTUPY MOXJIMBUX BUNAJKIB [IEPETUHY
rpa@ikiB moctayaHHs Ta BUKOPUCTAHHS MaTepianbHUX pecypcis: 1. [locTadyaHHs Ta 109aTOK BUKOPUCTAHHS
MarepiasbHUX pecypciB 6yj10 BUKOHAHO paHille POeKTHOro yacy; 2. [locrayaHHs Ta 10YaTOK BUKOPUCTaHHS

MaTepiajbHUX PECYPCiB HACTYIIUB IMi3HilIe IIPOEKTHOrO 4acy:;...

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 +o(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 +n(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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