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MODELING THE IMPACT OF THE TRANSPORT PROVISION OPTION ON
PROJECT RISKS

The subject of the research is the formalization of the influence of the option of transport provision of the project on its risks. The
aim of the study is to improve the efficiency of project management processes by identifying and formalizing the risks associated
with the transportation of the project. Tasks of the study: to characterize the impact of transportation on the project; to describe
formally the dependence of expenses on options for transport provision of projects; to develop a formation scheme and a method for
assessing the risks of excess costs and loss of time for the project under the influence of the transport option. The following methods
are used: system analysis, functional analysis. Results: project risks are formed under the influence of many factors, and transport
provision is one of the components of this set. The set of characteristics of the project, which are influenced by transport provision -
cost, risks, duration, quality, and result, has been established and characterized. At the same time, the alternatives and variability of
transport provision form a corresponding impact on the project risks. In this study, under the option of transportation, a combination
of a specific type and type of vehicle, its characteristics (for example, carrying capacity) and conditions of use in the project
(purchase, lease or service from project suppliers) are accepted. The transport provision of the project is considered for three levels:
separate work, time period, and project as a whole. For each of the levels, the following is established: the volume of necessary
transport services; the number of vehicles required; costs for each option of transportation. Mathematical expressions are obtained for
the magnitude of the potential risks of the project in the form of time losses and additional costs associated with the options for
transport provision. Additional costs are determined by the loss of time, the characteristics of the vehicle, the cost structure depending
on the conditions for using the vehicles. Conclusions: The formalizations obtained make it possible to quantify the impact of
transport options on project risks. These results are the basis for the further development of a model for choosing the optimal option

for transport provision for the project, implying a set of specific vehicles, terms and conditions of their use in the project.
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Introduction

Most of the projects being implemented are
associated with the creation of material objects, which are,
in fact, the products of these projects, which implies the
formation of an appropriate logistics system and the need
for transportation. Depending on the specifics of the
transport infrastructure and the availability of vehicles, the
parameters of the project product and the timing of its
receipt, that is, the duration of the project life cycle, can
be adjusted. For example, in infrastructure projects, the
specifics of the terrain and transport infrastructure
determine the parameters of the project product and the
mode of work on the project. Thus, the development of
the project and its planning should be carried out in
accordance with the need to transport the logistics of the
project.

Transport provision, along with other processes in
the project, allows for variation both by the type of
vehicles and their characteristics, and by the condition of
their use in the project. By the terms of use in the project
we mean the purchase of vehicles, their lease for the
period of the project or the period of work related to
transportation, or the receipt of services from project
suppliers. Such combinations — the type of vehicle, its
characteristics and conditions of use in the project - form
alternative transport options that affect the project as a
whole. Establishing this impact on project risks is the crux
of the problem addressed in this study. Despite the fact
that the issues of transport provision of logistics and
optimization of the parameters of the delivery of goods are
sufficiently discussed and investigated in modern
research, nevertheless, projects are characterized by
specific structures and a system of requirements,
which determines the specificity of the impact

of transport provision on them. Note that this problem,
despite its relevance for most of the projects being
implemented, is practically not represented in modern
studies.

Analysis of literature and research

The theory of project management is enriched with
new approaches both in the global aspect (for example,
[1, 2]) and in terms of individual areas of knowledge.

The alternative options for transport logistics in
terms of the characteristics of vehicles and their use on the
example of sea transportation and large exporters was
investigated in [3,4], with the main focus on the
exporter's transport costs. Projects related to the
development of transport and infrastructure has certain
specificity; therefore, this problem is actively addressed in
modern research, for example, [5-11]. In addition, the
development of the concept of project-oriented
management determines the use of a project-based
approach to the organization of cargo delivery [12].
Transport provision for projects of logistics systems is
mentioned in [13] as an element that may or may not be
included in the project product, but further this issue does
not receive any development.

Some works that relate to transportation issues in the
project are related to field development projects (for
example, [14]), but these studies are aimed at optimizing
the routes of bypassing drilling platforms by specialized
marine vessels, that is, in fact, they are considering the
already selected option of transportation for the level of
operational management of transportation processes.

Any processes associated with projects correspond to
one of the areas of knowledge in project management
[15], and, in particular, risk and risk management is one of
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them. Since the variation of transport provision
determines not only the costs of the project, but also its
risks, it should be noted that this issue, in principle, has
not been studied in scientific works. The ideas of the
formation of regularities in transport costs presented in [3]
can be taken as a basis.

Statement of the purpose of the article. Based on
the foregoing, the purpose of this study is to improve the
efficiency of project management processes by identifying
and formalizing the impact of the transport option on
project risks.

Based on the goal, the objectives of the study are:

1) to characterize the impact of transportation on the
project;

2) to describe formally the dependence of costs on
options for transport provision of projects;

3) to develop a formation scheme and a method for
assessing the risks of excess costs and loss of time for the

project under the influence of the option of transport
provision

Results

So, each project allows for an alternative in
transportation, and the choice of the best option should be
carried out taking into account the interests of the entire
project. In contrast to the problems of choosing transport
provision in transport logistics, where, as a rule, the main
criterion is transport costs provided that the necessary
parameters of transport services are provided, the project
arises (fig. 1):

a) additional requirements related to the timing of
the project and project tasks, that is, taking into account
the project life cycle and the duration of project work;

b) the need to take into account the impact of
transport services on the entire project, and, therefore, on
its cost, risks, quality, and result.

Transport provision option for the project

. Transport provision costs
Terms of execution of work on the
»/  project related to transportation
Risks of timely completion of
project work related to transportation
B
Risks of exceeding the cost of
» transport provision

Quality of transport provision

Project implementation costs

Project duration

Timeliness of the project

Projects risks

Project quality -

Project result (efficiency)

PROJECT

Fig. 1. Influence of transport provision on project characteristics
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Cost indicators, although they are dominant
when choosing a transport option, nevertheless, each
option contributes to the risks of the project,
and in practice, the choice of the best option
is based on a cost-risk trade-off. Therefore, it
is important to assess the magnitude of the
risks from the point of view of the entire project.

As alternative options for transport provision of
projects, we will consider the following combination

(c2.b):
- kind of vehicle k =1,K ,
- type of vehicle g =1,G, ,

- vehicle characteristics CJ = (Clgl,cfz,..., CEYK ) .

Terms of use in the project: purchase of vehicles
b=1, rental of vehicles b=2, transport service as a
service from suppliers b =3.

Note that the transport provision of the project
involves three levels of consideration: work, time period,
project as a whole. This decomposition is determined by
the variety of projects, primarily in terms of scale and
duration in time. Therefore, depending on the specifics of
the project, one or another variant of the level of
consideration of the transport provision of the project is
selected.

Risk assessment is carried out after the sequential
solution of the following tasks: establishing the volume of
necessary transport services, determining the number of
necessary vehicles, determining the costs for each option
of transportation.

Establishing the volume of necessary transport
services. The network schedule of the project (work

Aj.ii=1n=1j=2,ni# ) is the basis for obtaining
information about the volumes of required traffic, as a
result, the following is formed: QI?U.— the volume of
transport services for a specific project work for each type
and type of vehicle used in the project; QI? (tuT 'tBT) —the
volume of transport services for the project for a specific
period of time [tar'tﬁr} 1:1,_\;; v — the number of

allocated time intervals within the project life cycle;

Table 1. Costs by options for project transportation

Q*E — the total volume of transport services

for the project with a specific type and type of vehicle.
Determining the number of vehicles required. The
characteristics of the vehicle determine its "performance”

Pk?j (carrying capacity) in the specific conditions of the

considered transport service (transportation distances,
empty/ballast trips/transitions, loading/unloading
intensity, the need for additional stops, etc.):

P = RGO k=1K,g=1G,i=Ln-1j=2,n (1)

Carrying capacity Pk?j (CJ) determines the number
of vehicles of each type and type le’ij required to

perform transport services for the project:
g
Qui i

g (0
Rij (C)

k=1K,g=1G,,i=Ln-1j=2,n. (2)

9 _
Nyij =

If the conditions of transport services for works of
one time interval [ta g ] are practically the same, that

is Pk?j = Pkg,Aij e[tar,tﬁt ] the number of vehicles for

the project time period (taking into account rounding):
9 X (ta, tp,)
Nk (o, 1) = 509 . L N
RI(C 1o 115.) @)
k=1K,g=1G,,t=1v.
In this case, the carrying capacity naturally depends
on [tat g ] The total number of vehicles of each type

and type for the project as a whole:

v
NIt 115 |,
Z MG trtﬁf)w @)

i=1 J=2 =1

n-1 n
v S5 -
k=1K,g=1G.

The formalization of transport costs is summarized
in table 1.

Transport support costs over a period of

- A..
Transport support costs of the project | Transport support costs of work time [t tg, |
b=3
g gy g g g7 Hn9 d 97 H9
R* (G O™, Rebij (G i) Rep (Ck ™ O vau, 1B, )
k=1K,g=1Gy, k=1K,g=1Gy, k=1K,g=1Gy,
y=1I¢ y=1r8,i=1n-1j=2n y=1T8x=1y
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The end Table 1.

b=2

R*& (G000 1) = Rebi (G- O i) =
RHR (S0
+RN8 (GLT), k=1K,g=1Gy,
k=1K,g=1Gy i=ln-1j=2.n

RO (8 09y, T (O
= Riepij (Ci + G ) *+ R (Cic i)

9 (9 o9 _
Rib (GO vl 1) =
=RP (.00 +
+Rep (Gt 1)
k=1K.g=1Gp =Ly

b=1

g g g 9 — g 9 H9 ;. —
R*kb (Ck ‘Q*k’Tk F) = Rkbij(Ck ,QkijltuyF)—

Ol
:R*kg (CI?’Q*E)+ =R§gij(c|?,QEij)+

R*P9 (c2,1? PY (9 1) 4 RINVY
+ !(b( ki) +Riepij (G +1ij) + R
FRAME (P, b=1k=1K,g=1G,
k=1K,g=1G i=Ln-1j=2,n

(@3.F),

9 (9 N9 _
Rib (€O sta 1, F) =
=Ryp (GO0 + RED (CR 1t 15 ) +

+RI™S (3, F),

k=1K,g=1Gy,t=1y

Accepted designations: Tkg— vehicle rental period;
R operating (maintenance) costs; ReJ ,b=2 payment
of rent; £°(C%.5), f°(Cdot0 .15.), f.2(C. 1.2)
respectively, rental rates of vehicles for work duration t;; ,
time period and the project as a whole; F =(F,..,F, ) —

conditions of financing when purchasing a vehicle;
R™2 .b=1 —investment costs; RY,b =1 — fixed costs

of vehicles; y =1,1“EJ — transport service provider index

(for b=3).

The main project risks associated with transport
support are overspending (i.e. exceeding budget limits)
and failure to meet the deadlines for project work and the
project as a whole. At the same time, the loss of time can
also be estimated as additional costs (including fines for
delays in obtaining the project product, etc.). The risk is
determined not only by the characteristics of vehicles (for
example, an old ship implies a high risk of breakdowns
and the need for unscheduled repairs), but,
first of all, by the conditions of their use in the project. For
example, when renting or purchasing vehicles,
the project management system gets full control over
transportation, but at the same time increases
the degree of responsibility for the vehicle (for example,
the need to pay for repairs). Let's look at this
issue in more detail for each variant of transport support
of the project from the point of view of the terms of use of
vehicles.

For the use case of transport services from suppliers,
that is, for b=3, the main risk is the risk associated
with the choice of the supplier. As a rule, the
level of costs, in this situation, is relatively
constant, and the main risk lays in the failure to
meet the deadlines for the delivery of vehicles, etc., that
is, delays in the provision of transport services.
Thus, the main risk in this situation can be

expressed in the form Aty b=3,i=1n-1j=2,n for
those works that use transport support, and the volume of
transport services Ql?ij is compared to them, this

generally involves the use of several types and types of
vehicles. Therefore, within the framework of the transport
service of a specific work, several types and types of
vehicles can take part, and the possible increase
in the time for performing the work is, in principle, a
function of their characteristics, that is

Atijb :Atijb(clg’k Zl,_K,g :1,Gk),b:3.

When choosing the option of transport provision for
b=3 the alternative arises, first of all, from
the point of view of the company supplying transport

services, so let’s supplement the characteristics of the
vehicle with the index of belonging to a certain supplier —

CEY . Taking this into account, a possible increase in the

time of project work under the influence of the transport
factor has the form:

Atl]b =Atub(C|?Y,k=1,_K,g=ﬁ,Y=ly_rE)ab=3 (5)
It should be noted that this value can be

estimated at the stage of project preparation and the
beginning of its implementation only by an e

xpert  way, where the experience of an
expert on the results of transport services
for similar  projects serves as the initial

information.
An increase in the time of work execution by an
amount At;;, allows in accordance with the network

schedule of design work, taking into account time
reserves, critical path, etc. to determine the impact At;;,

on the duration of the life cycle of the project T and, in

particular, the time of receipt of the project product prmd ,

that s, to set the values T,”*%, AT :
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d d . A .
Aprro _ AprI’O (Atijb'l zl,n—l,] =2, n), (6)
ATy, = ATy (Atijy,i=1,n—1,j=2,n),b=3.

Any delays in the course of project work, as a rule,
lead to additional financial costs for the project ARy, :

ARy = ARy (AT, AT Aty

. @)
i=1n-1j=2,n),b=3.

Note that in (7) additional project costs AR are, on
the one hand, the results of an increase in the duration of
the project, on the other hand, the result of not
completing the project on time, that is, delays in receiving

the project product prmd and completing the project
ATy (for example, penalties, loss of favorable time to

market with the project product). Thus, not
only direct costs, but also indirect ones, in
the form of loss of commercial opportunities

with the project product, form ARy, that is, (7) can be
clarified:

ARy = AR (ATy) + AR, (AT,P0%) +
+AR3(Atijb (Ckgy),k ::L,_K,g 21, Gk! (8)
y=1Tp,i=1n—1 j=2n)b=3.

For the option of leasing vehicles, that is for b =2
the main risk is associated with the excess of the planned
costs for work, time period and project, respectively, by
the values:

09 (~9 ~HY 09 (-~ g
ARG (GO AR (G O) AR (G2, 0™).
Moreover, the level of these values is specific for a
particular type and type of vehicle, in addition, the

characteristics of a vehicle Ckg determine not only a

possible increase in operating costs (for example, an "old"
vehicle requires additional costs for fuel, lubricants, minor
repairs, etc.), but also possible loss of time due to a
malfunction of the wvehicle, which, as in the above
situation, leads to an increase in the duration of the
project. In contrast to (5), for the situation with the rental
of a vehicle, the increase in the duration of the work is not
associated with suppliers, but exclusively with the
characteristics of vehicles:

Atijb :Atijb(clg’k:lv_K-g:l,Gk),b:Z_ )

Taking into account the more complex cost structure
for this option of transport provision, the risk of increased
costs ARy is associated with two components — one is

formed under the influence of a possible increase in the
time for work AR! (similar to the option b=3
considered above), the second - under the influence of risk
factors associated with operating a vehicle temporary

ownership) AR".
Thus, additional project costs in case of using rented
vehicles:

AR, =AR'+AR",b=2,
AR' = AR (ATy) + AR, (AT, +

+AR3(Atijb(CE),k=1,_K,g =1,G,i=1n—-1,j=2,n); 10)

K Gy
AR" = kZ > & -AR¥E (G, 0%,
=1g=1

where &E >0 is a coefficient that reflects the share of

possible increase in operating costs for each type and type
of vehicle. Establishing this ratio goes beyond project
management, but is determined by transport specialists,
taking into account the specifics of each type and type. In
general, this coefficient depends not only on the specifics
of the type and type of vehicle, but also on its

characteristics Ckg (for example, the use of an old truck

naturally has a great chance of causing an increase in
operating costs, including for minor repairs, than a new
one), that is &2 (CJ) . As AR*] (CJ,0*7) is associated
with each vehicle, then when forming the final value of
additional costs in (9) this is taken into account as a sum
for all vehicles.

For the option of purchasing vehicles for the project,
that is at b =1, the risks of a possible increase in the time
parameters of the project are similar for the option b=2.
At the same time, the risks of an increase in project costs
are maximum, since in addition to the risks
of an increase in operating costs as for b =2, there is a
risk of an increase in investment costs (for
example, if a loan was used in foreign currency, and the
exchange rate changed significantly during the
implementation of the project; or due to the inability to
complete the next payment on the loan, penalties are
charged).

Thus, additional project costs in case of using the
purchase of vehicles:

AR, = AR'+AR" +AR™ b =1,
AR = ARy (ATy) + ARy (AT,P0%) +
+AR3(Atiy (C0) k=1 K,g =1,Gy,i=Ln-1,j=2,n); (11)

K Gy
r (0]
AR =kzlzl g8 -R*g (C2,0%0),
=19g=

G
ARinV_izk g.R*ian (Cg F)
—k ‘ 1€k ko \Cx 1)

= g:

where the coefficient gg >0 determines the possible

increase in investment costs, and in the general case it
depends on the financing conditions, that is, it can be

represented as ¢} (F).

A diagram of the influence of the transport option on
the project risks in terms of time and costs is shown
in fig. 2.
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Fig. 2. Scheme of the formation of risks of excess costs and loss of time for the project associated with various options for transport
support of projects
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Conclusions

Project risks are formed under the influence of many
factors, and transport provision is one of the components
of this set. At the same time, the alternatives and
variability of transport provision form a corresponding
impact on the project risks. A project transport option is a
combination of specific types and types of vehicles, their
characteristics (for example, carrying capacity) and the
conditions for their use in the project (purchase, lease, or

transport service from project suppliers). Mathematical
expressions have been obtained for the magnitude of the
potential risks of the project (in the form of time losses
and additional costs) associated with the options for
transportation.

The results obtained are the basis for the further
development of a model for choosing the optimal option
for transport support for the project, implying a set of
specific vehicles, the terms and conditions of their use in
the project.
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MOB'A3aHUX 3 TPAHCIOPTHUM 3a0E3MEUYEHHSIM IPOEKTY. 3aBAAHHSA JOCII/DKEHHA:  OXapaKTEepU3yBaTH BIUIMB TPAHCIOPTHOTO
3a0e3neyeHHs Ha XapaKTePUCTHKHM IPOEKTY; (OpMajli30BaHO ONMCATH 3ajJeXKHICTh BUTPAT 3a BapiaHTaMH TPAHCIOPTHOTO
3a0e3neyeHHs MPOEKTIB; po3pobuti cxeMy QopMmMyBaHHS 1 MeTOX OLIHKM pHU3NKIB MEpPEeBUIICHHS BUTpAaT 1 BTpaT
4acy 3a IPOSKTOM IiJ BIUIMBOM BapiaHTH TPAHCIIOPTHOTO 3a0e3NedeHHs. BHKOPHCTOBYIOTBCS Taki MeTOAW: CHCTEMHHUH aHai3,
(GyHKIIOHAIBHUI aHami3. Pe3yJbTaTh: pU3UKH IPOEKTY (HOPMYIOTHCS ITi/l BIULIMBOM Oe3:1idi (paKkTopiB, 1 TPAaHCIIOPTHE 3a0e3NeUeHHS €
OJIHIEIO 31 CKJIANOBHUX Il MHOKMHH. BCTaHOBIEHO 1 OXapaKTepH30BAaHO CYKYIHICTh XapaKTEPHCTHK IMPOEKTY, Ha sIKi BIUIMBAE
TPaHCHOPTHE 3a0e3Me4YeHHs] — BapTiCTh, PH3UKH, TPHBATICTh, SKICTh, 1 pe3ynbTar. [Ipu 1boMy aabTepHATUBHICTH 1 BapiaTHBHICTh
TPaHCHOPTHOTO  3a0e3medyeHHs  (GOPMYIOTh  BIANOBIAHMM  BIUIMB HAa  PU3UKH TPOEKTYy. B maHomy  mocmimxeHHi
MiJ BapiaHTOM TpPaHCIOPTHOro 3a0e3neyeHHs NpuitHATAa KOMOIHAIlS KOHKPETHOrO THUIy 1 BHAY TPAHCHOPTHOTO 3acoly, iforo
XapaKTepUCTHKH  (HANpHKIal, BaHTAXKONIIHOMHICTS) 1 YMOBHM BHKOPDHCTAHHSA B TIpOeKTi (mpuaOaHHs, opeHma abo
MOCNIyra BiJ] IOCTAaYaJbHUKIB NPOEKTy). TpaHCropTHe 3a0e3NedeHHs INPOEKTy PpO3MNITHYTO JUIl TPhOX PIBHIB: OKpeMa
poborta, mepiox 4acy, IpOeKT B IioMy. [ KOXKHOTO 3 PiBHIB BCTAHOBJIEHO: 00CST HEOOXiTHOTO TPAHCIIOPTHOTO OOCIyTOBYBAaHHS;
KIJTBKICTh HEOOXITHUX TPAHCIIOPTHUX 3aco0iB; BHTpPATH II0 KOKHOMY BapiaHTy TpaHCHOPTHOro 3abesnedeHHs. OTpuMaHO
MaTeMaTH4YHI BHpa3W U1 BEIHMYMHM MOTEHUIHHUX pU3UKIB NPOEKTY y BHIVIAAL BTpaT dYacy 1 JOJATKOBHX BHTpAT,
MOB'A3aHUX 3 BapiaHTaMU TPAHCIIOPTHOrO 3a0e3meuyeHHs. Jl0aTKOBI BUTPATH BU3HAYAIOTHCS BTPATAMM 4Yacy, XapaKTEPHUCTUKAMH
TPaHCHOPTHOTO  3aco0y, CTPYKTypOIO BHUTpaT B 3aJEKHOCTI Bil yYMOBU BHUKOPUCTAHHS TPAHCIIOPTHUX  3aco0iB.
BucnoBku: Otpumatni popmaizaiiii J03BOJISIOTh KUTBKICHO OLIHUTH BIUIMB Ha MPOEKT Ha PiBHI PU3HKIB BapiaHTiB TPAHCHIOPTHOTO
3a0e3nedeHHs NpoeKTiB. [laHi pe3ynbTaTH € 0a300 JUI1 IMOJAIBINOI pO3poOKM MOJeNi IIoJ0 BHOOpPY ONTHUMAIBHOTO BapiaHTa
TPaHCIOPTHOTO 3a0e3NeYeHHs MPOEKTY, IO MAae€ Ha yBa3i CYKYIHICTh KOHKPETHHX TPAHCIOPTHUX 3aco0iB, TEPMIHM i yMOBH IX
BUKOPHCTAHHS B IPOEKTI.
Karwou4ogi ciioBa: TpaHCTIOPTHUIT 3aCi0; pU3KKH; IPOEKT; OIIHKA; BUTPATH.

MOJAEJIMPOBAHMUE BJIUAHUSA BAPUAHTA TPAHCIIOPTHOTI'O
OBECIIEYEHMUS HA PUCKU TPOEKTA

IIpenmeToM wuccienoBanus sBiIseTcs (GopMmanu3anysi BIWSHUS BapHaHTa TPAHCHOPTHOTO OOECTeUeHUs] MPOEKTa Ha €ro PHCKH.
Henbio uccnenoBaHMs SBISAETCS MOBBIICHHE 3((OEKTUBHOCTH IMPOLECCOB YIPABICHHS IPOCKTaMH 3a CYET WACHTU(MKALMU U
(bopManu3alMy PHUCKOB, CBA3AaHHBIX C TPAHCHOPTHBIM OOECIICUEHHEM MPOCKTa. 3aJadud HCCICHOBAHHUA: OXapaKTepH30BaTh
BIMSIHUE TPAHCHOPTHOrO OOECIeUeHHss Ha MPOEKT; (OPMaIM30BaHO OIKMCATh 3aBUCHMOCTh DPAcXoJOB MO BapHaHTaM
TPAHCIIOPTHOTO OOECHeYeHUsT MPOEKTOB; pa3paboTaTh cxeMy (OPMUPOBaHMS M METOJ OLECHKH PHUCKOB IIPEBBIICHUS
pacxoloB M IOTEph BPEMEHH II0 IPOEKTy IO/ BIMSHHEM BapHaHTa TPAHCIOPTHOro obecredeHus. VICmoip3yroTcs ciemyromme
METOABI: CHUCTEMHBI  aHanu3, (QYHKIMOHANBHBIA  aHanu3. Pe3yabTaTbl:  pHCKM  INpoekTa  (OPMHPYIOTCS — ITOJ
BJIMSTHAEM MHO)KECTBa (JaKTOPOB, U TPAHCIIOPTHOE 0OeCIIeYeH e SBISIETCS OJTHOM U3 COCTABIIAIOIICH STOr0 MHOXKECTBA. Y CTAHOBIICHA
U OXapaKTepH30BaHa COBOKYNHOCTh XapaKTEPUCTHK IPOEKTa, Ha KOTOPHIE OKa3bIBAacT BIIMSHUE TPAaHCIHOPTHOE oOecredyeHne —
CTOMMOCTb, PHCKH, HPOJOJDKUTENFHOCTh, KadeCTBO, M pe3yibTaTr. llpy OSTOM aJbTepHATHMBHOCTh W  BapHaTHBHOCTH
TpaHCIIOpPTHOrO obecreyeHuss (GOPMUPYIOT COOTBETCTBYIOIEE BIMSHHE Ha PHCKM IPOEKTa. B  JaHHOM HCCIEAO0BaHUH
MO BAPUAHTOM TPAHCIIOPTHOTO OOECHEYCHUs NPHHATA KOMOMHAIMS KOHKPETHOTO THIIA W BHJAA TPAHCIOPTHOTO
CpeicTBa,  €ro  XapakTepUCTUKM  (HampuMep,  Ipy30NOJBEMHOCTb) M YCIOBHMS ~ WCIIOJB30BaHHS B IPOEKTE
(mproOpereHne, apeHAa WM YCIyra OT IMOCTaBIIUKOB TpoekTa). TpaHCIOpTHOE obecredeHre MPOEKTa PacCMOTPEHO A TpeX
YPOBHEH: oTnenbHas paboTa, MepHoJ BPEMEHH, NPOEKT B LEloM. [l KaXKA0ro M3 yPOBHEH YCTAHOBJIEHBI: 00bEM HEOOXOJUMOTro
TPaHCIIOPTHOTO 00CITy)KHUBaHMs; KOJIMUECTBA HEOOXOJMMBIX TPAHCIIOPTHBIX CPEACTB; PACXObI MO KaXKIOMY BapHAHTY TPAHCIIOPTHOTO
obecnieyenus. [lomydeHbl MaTeMaTHYeCKHE BBIPOKSHUS U1 BEJIMYMHBI MOTCHIMAIBHBIX PHCKOB TIPOEKTa B  BHJE
MOTePh BPEMEHH W JIOTIOJHUTENBHBIX 3aTpaT, CBS3aHHBIX C BapHaHTAMU TPAHCIIOPTHOTO obecredeHus. JlonmonHUTEIbHBIE
3aTpaThl  OMPEACNSIIOTCS  HOTEpsIMH  BPEMEHM,  XapaKTepPUCTHKaMH  TPAaHCIOPTHOTO  CPEACTBa,  CTPYKTYpOWH  3arpar
B 3aBUCUMOCTH OT YCJIOBHS HCIIOJb30BAaHUS TPAHCIOPTHBIX CPEACTB. BbIBoabl: IlomyueHHble (OpMaIn3aliu IO3BOJISAIOT
KOJIMYECTBEHHO  OLIGHWUTh  BJIMSHHE  BapHAaHTOB  TPAHCIIOPTHOTO  OOECleYeHWss Ha  PUCKM  NPOEKTOB.  JlaHHbBIC
pe3ynbTaThl SBIAIOTCS 0a30if Uil JanbHeWIIel pa3pabOTKM MOJAENH IO BHIOOPY ONTHMAIBHOTO BapHaHTA TPAHCIOPTHOTO
obecrieyeHus IPOeKTa, Mopa3yMeBaloIIeii COBOKYITHOCTh KOHKPETHBIX TPAHCIIOPTHBIX CPEJCTB, CPOKU U YCIOBHSI NX HCIOJIB30BAHHUS
B TIPOEKTE.
KiroueBbie cJ10Ba: TPaHCIIOPTHOE CPEJICTBO; PUCKH; POEKT; OLIEHKA; PACXO/BI.
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