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Metoauka. TeopeThyeckue METOIbI: TEOPETUKO-
METOHOJIOTMYECKUIA 1 HAyYHO-TCOPETUIECKII aHAIIH3
JIUTEpATyphl MO UCCIEeAYyeMOU MpodiemMe, MOAEIUPO-
BaHME, ITPOTHO3MPOBAHME. DMITMPUIECKUE METOIbI:
HCCIIeIOBaHNEe W 0000IICHNE TIeJarOTMIeCKOrO OITbITa
MIpUMEHEHNSI CUCTEMHOTO ITIOAX0Ia B 00pa30BaTesIhb-
HBIX ITPOoeCCUOHABHBIX OPTaHU3AIINSX, BKIIIOYCHHOE
HaOJIfoIeHNEe, aHKeTUPOBAaHNE, SKCITEPTHAsI OIICHKA.

Pe3syabratbl. PazpaboTaHbl KOHLENTYaJbHbIE I10-
JIOKEHUST co3JaHusl Oe3omnacHoOil MH(OpPMaMOHHOM
cpenbl B 00pa3oBaTeIbHOM OpraHu3aliy, pacKpbIBalo-
e e€ CylIHOCTb, MpeAcTaBlIeHHbIEe B (hopMe Leleit
yrapaBieHUsl. YCTAaHOBJIEHO, UYTO peaju3alus Mpe-
CTaBJICHHBIX B KCCJIEIOBAHUHN TTOAXOI0B 3(P(PEeKTUBHO-
rO ympaBjieHUs] 00pa30BaTeIbHON OpraHu3alueii ooe-
CIIEYUBAET BbIJCIEHUE HEOOXOMUMBIX YCIOBUI KOM-
(optHOI NpodeccuoHaNTbHON MOATOTOBKU OYIYIIUX
CITEIIMAJINCTOB B By3e. JIJIsI ITemarorndeckKux paboTHH-
KOB paspabotaH Kypc ,, MHpopMammonHasa Ge3omac-
HOCTb 00pa3oBaTe/IbHOI OpraHu3aluu‘, 1eJIbl0 KOTO-
pOTO SIBIISICTCS TIOBBILIIEHUE KBATM(DUKAIINN B 00J1aCTH
obecrnieueHUss MHGOPMALMOHHON ©Oe30MacHOCTU pa-
OOTHUMKOB 00pa30BaTeIbHBIX OpraHU3alU.

Hayunas HoBu3HA. YTOUHEHO MOHSITUE ,,uH(POOE-
3omacHasi cpefa oOpa30BaTeJbHON OpraHu3anuu,
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METOAOJOITYHUN ACIIEKT OBIPYHTYBAHHSA JOLIIBHOCTI
IHTEPMOJIAJIbHOI TEXHOJIOI'TI IOCTABKI BAHTAXKIB
Y MIZKHAPOJHOMY CIIOJYYEHHI

Purpose. Development of methods for determining the efficiency of piggy-backed cargo delivery in the interna-
tional traffic.

Methodology. The choice of the rational range of piggyback delivery of goods in international traffic is based on
the analytical method and mathematical modeling.

Findings. The method of choosing the rational range of piggyback delivery of goods in international traffic is pro-
posed, based on the determination of the equilibrium value of the distance of transportation for alternative options:
delivery by road transport through service and piggyback delivery. Criterion of the effectiveness of intermodal tech-
nology for the delivery of goods in international traffic under conditions of a certain location of production and con-
sumption is substantiated, which is the unit cost of delivering the goods from the point of departure to the destination
subject. On the basis of a detailed analysis of individual elements of alternative technologies, the costs of all elements
of alternative options are formalized: delivery by road transport through service and piggyback delivery.

Originality. Mathematical models of the process of delivering goods in international traffic have been developed
for alternative options: road transport through service and piggyback delivery. The models are based on the system
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approach and take into account the costs of all technological elements of the delivery process, subject to the limitation

of the delivery time.

Practical value. The application of the proposed methodology makes it possible to select a rational intermodal
technology for the delivery of industrial and technical goods in the international traffic. The developed mathematical
models allow simulating the process of cargo delivery for alternative variants, including in the maintenance of mining
enterprises, metallurgical and machine-building complexes, which makes it possible to operatively estimate the unit
costs depending on the values of price and technological parameters.

Keywords: intermodal technology, multimodal system, international communication, piggyback transportation, math-

ematical model, criterion of effectiveness

Introduction. The globalization of the economy, the
use of innovative technologies in the production sector
and in the transport sector, the increase in the level of
informatization, the expansion of foreign economic re-
lations have led to a significant increase in the volume of
international transportation. Therefore, increasing the
efficiency of functioning of the transport and logistics
system is very topical today.

In addition, in the context of creation of transport
and logistics clusters and joint ventures [1], the concen-
trated work of interacting entities specializing in the
provision of transport and logistics services and ensuring
competitive advantages of respective territories is
needed.

When servicing the enterprises of the mining indus-
try, metallurgical and machine-building complexes, the
ever-increasing role of motor transport is observed both
for intra-plant shipments of industrial and technical
goods [2], and for the transportation of export products,
especially rolled metal products and hardware.

The main trends of the development of freight trans-
portation in international traffic are associated with the
increased use of multimodal transport systems and an
increase in the share of intermodal technologies. This
trend is primarily due to the integration of Ukraine’s
transport infrastructure into the world transport system,
which contributes to the development of a network of
existing transport corridors and to the competitiveness
of national transport companies in the global transport
services market.

Analysis of the recent research and publications. Re-
searchers pay significant attention to the existing prob-
lems of the transport sector, with special attention given
to multimodal transport systems of interregional and
international nature [3].

It is noted that the development of multimodal de-
livery systems is based on the organizational and tech-
nological interrelation of all links of the transporta-
tion process, contributes to the socio-economic de-
velopment of not only individual regions but also the
country as a whole [4]. In turn, the interaction of par-
ticipants of the delivery process in complex transport
and logistics delivery systems causes a synergistic ef-
fect [5].

Scientists consider multimodal technologies as the
main trend of increasing the efficiency of managing the
processes of cargo delivery [6, 7]. At the same time, the
choice of optimal delivery technology from a variety of
alternatives should be carried out using optimization
models that underlie the operator’s interactive tool when
deciding on the most efficient operation of the transport
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system [8]. Multifactor models that take into account
the specifics of the described process and the availability
of restrictions allow real-time operational control and
coordination of the participants in the delivery process
within the framework of an innovative transport system
[9, 10].

The choice of the transport-technological system for
the delivery of goods is based on taking into account the
features of the functioning of technological elements in
the organization of transport, storage and reloading pro-
cesses. When researching complex production and
transport systems, it is proposed to select a rational
technology for their functioning, considering technical,
economic and operational indicators based on the logis-
tic approach [11, 12].

One of the forms of multimodal transport technolo-
gies for delivery of goods is intermodal transportation
[7].

Most often, intermodal technologies are used with
containers of different carrying capacity, removable car
bodies, and contrailers [13]. In Western Europe, inter-
modal transport through piggyback technologies is be-
coming more common today. Pipeline transportation is
organized in 20 countries of Europe, as well as in the
USA, Canada and Australia, herewith costs saving of
delivering goods reaches 10—17 % [14], reducing harm-
ful emissions discharged into to the environment up to
75 %. For Ukraine, the most promising among inter-
modal transportations in international traffic is piggy-
backing, carried out in land transport international cor-
ridors [4].

Thus, among a variety of alternative intermodal
technologies, special attention should be given to pig-
gyback transportation as the most promising trend for
development of the transport complex of Ukraine. At
the same time, it is of interest to determine the scope of
the effectiveness of piggyback cargo delivery in the inter-
national traffic, which has not been adequately reflected
in the studies carried out.

Objectives of the article. The purpose of the given
publication is to develop a methodology for determining
the scope of the effectiveness of piggy-backed cargo de-
livery in the international traffic.

Objectives of the study include substantiation of the
criterion of the effectiveness of intermodal technology
for the delivery of goods in the international traffic; for-
malization of costs for all elements of alternative deliv-
ery options; development of models for the process of
international cargo delivery for alternative options; de-
velopment of methods for determining the rational
range of piggyback traffic in international traffic.
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Methods. The choice of a rational intermodal deliv-
ery system is, as a rule, reduced to establishing the eco-
nomic feasibility of the spheres of application of a par-
ticular system [15].

For modeling at the initial stage it is proposed to use
an analytical method that does not require a large
amount of systematized statistical data.

Explanation of scientific results. Intermodal technol-
ogies, as a kind of multimodal delivery process, involve
the systematic cooperation of different modes of trans-
port in the organization of transport chains and are
based on the firm agreement and correspondence of
technical and technological aspects of interaction of all
the participants of the delivery process.

Cooperation of the participants of the delivery pro-
cess contributes to:

- improving the efficiency of transport management;

- redistribution of cargo flows, optimizing the route;

- ensuring the rational use of resources;

- full satisfaction of consumers’ needs for transport
services.

The main forms of coordination and interaction of
different types of transport for intermodal transporta-
tion of goods, aimed at increasing the overall synergetic
effect, include:

- coordinated work of transport modes at transport
hubs and other buttress points on the basis of a single
technological process;

- formation of mutually agreed schedules for orga-
nizing the delivery along the whole route of cargo trans-
portation involving several modes of transport;

- synchronization of the rolling stock supply at trans-
shipment points;

- concentration of cargo operations at terminal com-
plexes and transport and distribution centers;

- cooperated use of loading and unloading mecha-
nisms by different types of transport during cargo trans-
shipment at junction points;

- operational planning of transportation and rolling
stock supply at junction points of different modes of
transport;

- automation of document registration, settlement
payments between the participants responsible for the
delivery of goods, the use of electronic document man-
agement;

- information support of cargo transportation in in-
ternational and domestic traffic;

- application of complex automated systems to con-
trol the intermodal transport system;

- logistics services to improve the quality of customer
service in the organization of transport, storage and re-
loading processes;

- harmonization of the economic interests of the
participants in the delivery of goods and the use of an
established mechanism for income distribution among
the participants;

- application of unified through rates of payment for
transportation and introduction of flexible tariff policy;

- unification of parameters and standards for the
technology and technical means of transportation;

- application of uniform legal norms.
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To integrate the piggyback traffic with the European
multimodal network (TEN-T), it is necessary to create
legal, economic and organizational and technical con-
ditions in Ukraine.

It has been determined that one of the most impor-
tant criteria for choosing a rational transport and tech-
nological delivery system for cargo delivery from the
point of view of the consumer of transport services is the
unit cost for cargo delivery.

Alternative transport and technological systems of
cargo delivery were chosen: piggyback delivery and de-
livery by road transport according to the direct variant.
In this case, the technological situation for each of the
systems is presented as a set of technological operations

(Uy o Uy g 5oy yold, ), TEQuired to perform the car-
go delivery from point 1 to point # (Table).
The total time for delivery of the goods can be ex-

pressed as follows

HO,)= z tl.(um’m” ), ue0O,

i=l,n

where 7(u,, 1) is the time of executing the technologi-
cal operations during the transition from state m to state
m + 1 for cargo delivery according to the i system; ® is a
set of delivery technologies according to alternative sys-
tems.

However, as a rule, the option of cargo delivery with
the least amount of time is not economically viable.
Hence, it is expedient to take into account the unit costs

C|:®’:| = Zn:ci(um,mﬂ ), uUe®,
i=l

where C|[®,] stands for unit costs for the delivery of
goods according to the i-system; Ci(u,,,, ,) stands for
unit costs, associated with the execution of technologi-
cal operations in the transition from the state m to the
state m + 1 for delivery through the 7 system.

The replacement of intermodal delivery technology r
by j leads to a change in unit costs and time for delivery
of the goods, i.e.

1.(0,)=1,(0,)+A1®,)
C.(©,)=C;(0,)+AC(®,)

where A#®;), AC(®,) are absolute changes in time and
unit costs for the delivery of cargo when replacing inter-
modal delivery technology r by j.

With this in mind, unit costs for the delivery of goods
from the point of departure to the destination subject to

Table
Alternative delivery systems
Paradigm
of the system Technology
Piggyback service 0,,= {ulgl My sensilly o il n}
Cargo delivery by road | ©,, = {”m, Sgg 53Uy g Senilly n}
transport
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the limitation of the delivery time are chosen as a crite-
rion for the optimality of the sphere of effective applica-
tion of piggyback delivery at a certain location of pro-
duction and consumption.

The objective function takes the following form

R.=min C[O,].

When comparing the delivery options for alternative
intermodal technologies, it is necessary to take into ac-
count the variable costs:

- for transportation of goods to the point of transfer
to the main mode of transport;

- related to environmental pollution;

- for capital investment into the rolling stock and
permanent equipment;

- for performance of loading and unloading opera-
tions;

- for cargo transportation under the considered in-
termodal technology;

- costs associated with passing a checkpoint across
the state border;

- costs associated with the exclusion of the cargo
mass from the turnover.

It should be noted that the same time elements of
costs are not considered when choosing the delivery op-
tion.

On the basis of the analysis of the process of func-
tioning of individual elements of alternative intermodal
technologies and the establishment of analytical depen-
dences of the costs of all elements, a mathematical mod-
el of the process of delivering goods by road transport
according to a direct option in the international traffic
has been obtained

L+C r_td;)i_i_Uh'zL'Hloo‘Cl/ +
g, 100-q,
E (C,+C,)-t,
P 24365ytd0’chI/tech
ttr+tr‘l'

24 -— —> min,
365 q,

Ravt = (T

avt

ey

Cc.y.qc.
+

where T, is the tariff for the transportation of goods
by car, UAH/km; Lis the distance of cargo transporta-
tion, km; C,, is the cost of one hour of road-train idle
time, UAH/h; & is idle time when passing the state
border, h; ¢, is mass of consignment, t; U, is normative
value of the volume of emissions of harmful substances
discharged into the atmosphere for a vehicle of the
corresponding brand, m3/1; H,, is the rate of fuel con-
sumption of the car, 1/100 km; Cj, is the rate of pay-
ment for emissions of harmful substances discharged
into the atmosphere, UAH/m’; E, is the normative
coefficient of efficiency of capital investments; C, is the
cost of the vehicle, UAH; C, is the cost of production
and technical base, attributed to one car, UAH; ¢, is
the time of one ride, h; 365 is the number of days in a
year, days; v is the coefficient of utilization of the semi-
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trailer load capacity; 7, stands for the time of the vehi-
cle on duty, h; a is the vehicle fleet production ratio;
Bis mileage utilization factor; V,,,, is technical speed,
km/h; C, stands for cost of 1 ton of transported goods,
UAH; ¢, is time expenditure for trips, maintenance,
repairs, refueling, etc. h; i is the interest rate on depos-
its, share.

The restriction to the model (1) is:

- limitation due to the physical meaning of the values

v, tda a, B) qe» Vrech > 0!
- exercution condition of cargo delivery time T
dk
o +1,+1, <T.

A mathematical model of cargo delivery by piggy-
backers in the international traffic is proposed

Rl’ig = (Tavt : Lavt + Cpr t;; + CI” ’ tlsi””l +
1
g Ly +C 157 )—+
+FE _(krlokNlocCIoc +krplNP’C1’l) L + @)
» 365-2-v-q,-S
LG e et L
365 q.

where L,,, is the distance from the consignor to the rail-

way station, km; t;’, is the time of road trains accumula-

tion at the railway station and waiting for loading on the
platform, h; ", is the time for loading and unloading
of road trains at departure and destination stations, h;
T,, is tariff for cargo transportation by piggybackers,
UAH/km; L, is the distance of railway transportation,
km; 77 is the idle time when passing through the state
border by train, h; N, N, is the number of locomotives
and platform in the train respectively; Cj,, C, are the
cost of the locomotive and platform respectively, UAH;
Kuors ki are the coefficients that take into account the
reserve of rolling stock; t,,, is the turnover time of rail
transport, days; 2 is the number of semi-trailers on the
platform; S is the number of platforms while a part of
the train; ¢, is the time of road train transportation by
rail, days.

Restrictions to the model (2) are:

- the restriction that takes into account the physical
meaning of the quantities

Y5 Ger S>0;

- the condition for executing the term of delivery of
goods T'
t;; + Z‘Iszunl + tgrl'ls + trail <T.
The choice of a rational range for intermodal tech-
nology of cargo delivery of goods in the international

traffic is carried out on the basis of the equality of unit
costs
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Conclusions. The conducted research testifies to a
wide spectrum of possibilities for applying the intermo-
dal technologies of delivery of cargoes of industrial and
technical purpose, especially metal rolling and hardware
stock, when servicing the enterprises of the mining in-
dustry, metallurgical and machine-building complexes.

The following results were obtained during the re-
search:

- the criterion of efficiency of intermodal technology
of cargo delivery in the international traffic is grounded.
The efficiency criterion for determining the rational
range of piggyback traffic is the unit cost of delivery, tak-
ing into account the time limit for delivery;

- the costs of all elements of alternative delivery op-
tions are formed in an analytical form on the basis of a
detailed analysis of individual elements of alternative
technologies;

- there were developed mathematical models of the
process of goods delivery in the international traffic for
alternative options that are based on the system ap-
proach and take into account the costs of all the techno-
logical elements of the delivery process;

- there was offered a method of choosing the rational
range for the piggyback technology of goods delivery in
the international traffic, based on the determination of
the equilibrium value of the transportation distance for
alternative options.

Further research should be aimed at modeling the
international cargo delivery process for alternative inter-
modal technologies and determining the rational range
of piggyback cargo transportation.
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Meta. Po3pobka MeToauKu BHU3HAYE€HHS cdepu
e(EeKTUBHOCTI KOHTpEHIEPHOI JOCTaBKM BaHTaXiB Y
Mi>XXHapOJHOMY CIOJyYEHHI.

Metoauka. Bubip palioHaqbHOI JaIbHOCTI KOHTP-
eMJIEPHOI TOCTAaBKU BaHTAXiB y MiXKHAPOTHOMY CTIOJTY-
YeHHi 0a3yeTbCs HA aHAJITUMHOMY METOMi i MaTeMa-
TUYHOMY MOJIETIOBaHHi.

Pe3yabraTtn. 3ampornoHOBaHa METOAMKA BUOODPY
palioHaJIbHOI JaJbHOCTI KOHTpEeWIepHOl J0CTaBKU
BaHTaXiB Yy MiXXHapOZHOMY CIIOJIyUeHHi, 3aCHOBaHa
Ha BM3HA4YeHHi piBHOBaXKHOI0 3HAYEHHSI BifCcTaHi me-
peBe3eHHSs ISl albTEpHATUBHUX BapiaHTiB: JOCTaBKU
ABTOMOOJIbHUM TPAHCIIOPTOM Y MIPSIMOMY CITOJyYEH-
Hi 1 KOHTpeinepHoi gocTaBKU. OOTPyHTOBAHO KpUTE-
piii edeKTUBHOCTI iHTepMONaJbHOI TEXHOJOTil 10-
CTaBKM BAHTAaXiB y MiXHapOJHOMY CHOJIYYeHHi B
YMOBaxX TIEBHOTO PO3MIIEHHS BUPOOHUIITBA M CIIO-
KMBaHHSI, B IKOCTI SIKOTO BUCTYIIal0Th ITUTOMi BUTpa-
TH Ha JOCTaBKY BaHTaXYy Bill ITYHKTY BiIIIpaBICHHS IO
MYHKTY Ipu3HauYeHHs1. Ha oCHOBI 1eTaIbHOrO aHaJi3y
OKPEMHUX €JIEMEHTIB aJbTepHATUBHUX TEXHOJOTiN
¢dopmamizoBaHi BUTpATU BCiX €JIEMEHTIB aJbTepHa-
TUBHMX BapiaHTiB: JOCTaBKM aBTOMOOINBHUM TpaH-
CIIOPTOM Yy MPSIMOMY CITOJIyU€HHi I KOHTpeinepHoi
JIOCTaBKHU.
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HaykoBa HoBu3Ha. Po3po06ieHi MaTeMaTUyHi MoJe-
JIi TIpoliecy NOCTaBKM BaHTaXiB y MiXKHAapOIHOMY CITO-
JIyJeHHi [IJ1s1 aJIbTepHATUBHMX BapiaHTiB: JOCTaBKU aB-
TOMOOUIBHUM TPAHCIIOPTOM Y MPSIMOMY CIIOJYYEHHI i
KOHTpEWJIEpHOi NOCTaBKU. Momesi IpyHTYIOTbCS Ha
CHUCTEMHOMY TIi/IXOIi Ta BPaxOBYIOTh BUTPATU BCiX TeX-
HOJIOTIYHUX €JIEMEHTIB TPOLIeCy AOCTAaBKU 32 YMOBU
OOMEeKeHHSI TEpMiHYy JOCTaBKU.

IIpakTH4HA 3HAYMMICTB. 3aCTOCYBAHHS 3aIIPOIIOHO-
BaHOI METOJIMKU TO3BOJISIE 3MiICHIOBAaTH BUOIp palio-
HaJIbHO1 iIHTEPMOJAJIbHOI TEXHOJIOTi1 JOCTaBKM BaHTa-
KiB BUPOOHUYO-TEXHIUHOIO TMPU3HAYEHHS B MiXHa-
poaHoMYy criojydyeHHi. OTpuMaHi pe3yJbTaTu J03BOJSI-
IOTh MOJICJTIOBATHU MPOLIEC TOCTABKU BAaHTAXIiB MJIs1 aJlb-
TEPHATUBHUX BapiaHTiB, y TOMY YMCJIi PU OOCTYTOBY-
BaHHI MiAMPUEMCTB TipHUYOJ00YBHOI TPOMUCIOBOCTI,
METaTypriiHOTO 1 MaIIMHOOYAiBHOTO KOMIUIEKCIiB, 1110
JIO3BOJISIE OTMEPATUBHO OLIHIOBATU MUTOMi BUTPATH B
3aJ1€XHOCTI BiZl 3HaUY€Hb IHOBUX 1 TEXHOJIOTIYHUX I1a-
pameTpiB.

Kimowosi cioBa: inmepmodanvrna mexuonoeis, myns-
mumodanbra cucmema, MijNCHaApoOHe CHOAYHeHHS, KOH-
mpeiinepHe nepese3eHHs, Mamemamu4Ha modeas, kpume-
piil eqpekmusHocmi

Hean. PazpaboTka MeToauku onpeneneHust chepol
3 HeKTUBHOCTU KOHTPENIEPHOI JTOCTaBKU TPY30B B
MEXIYHAPOIHOM COOOIIEHUH.

MeTtoauka. Bei6op panimoHaabHOM TaTbHOCTU KOH-
TPEMICPHOM JOCTaBKU I'Py30B B MEKIYHAPOITHOM CO-
OOIIIeHNM OCHOBAH Ha aHAIMTUIECKOM METOMIE 1 MaTe-
MaTHU9IeCKOM MOJCIMPOBAHNUU.

PesyabTarsl. [IpenyioxeHa Mmetonuka BbliOOpa pa-
LMOHAJIbHOM HAJIbHOCTA KOHTPEWJIEPHON IOCTaBKU
TPY30B B MEXIYHapOAHOM COOOIIEHUM, OCHOBaHHAs
Ha OIpeJeIeHUM PaBHOBECHOI'O 3HAUEHMUSI PaCcCTOSI-
HUSI TIEpPeBO3KM MJIs1 aIbTepHATUBHBIX BApUAHTOB: 10-
CTaBKW aBTOMOOWJILHBIM TPAHCITOPTOM B TIPSIMOM CO-
O0lLIEHUM U KOHTpelaepHoit noctaBku. OOOCHOBaH
Kputepuit 3p(PeKTUBHOCTH UHTEPMOAAIBHON TEXHO-
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JIOTUH TOCTAaBKM TPY30B B MEXKIYHApOTHOM COOOIIe-
HUU B YCIIOBUSX ONPEICICHHOTO pa3MeIIeHUs TIPOM3-
BOJICTBA U ITOTPEOJICHUSI, B KAYECTBE KOTOPOTO BBICTY-
TMaloT yaeIbHBIC 3aTPaThl HAa TOCTABKY I'py3a OT ITyHKTa
OTIpaBJIeHUs K MYyHKTY Ha3dHaueHus. Ha ocHoBe ne-
TaJbHOTO aHaJIM3a OTACJIbHBIX 2JIEMEHTOB TEXHOJIOT M
(opmanr3oBaHbl 3aTpaThl BCEX 3JEMEHTOB ajbTepHA-
TUBHBIX BapUaHTOB: JOCTaBKM aBTOMOOUJIbHBIM
TPAHCIIOPTOM B MPSIMOM COOOIIEHUM UM KOHTpEnaep-
HOW TOCTaBKH.

Hayunas HoBu3Ha. Pa3zpaboTaHbl MaTeMaTu4yeckue
MOIEIH TIpoliecca ITOCTaBKU I'PYy30B B MEXKIYHApOMI-
HOM COOOIICHWN IS aJIbTepPHATUBHBIX BapUAaHTOB:
MIOCTaBKM aBTOMOOWJIBHBIM TPAHCIIOPTOM B IIPSIMOM
COOOIIEHUN M KOHTpEeiJIepHOM nocTaBKU. Mopenu
OCHOBBIBAIOTCSI HA CUCTEMHOM TTOJIXOJIE 1 YYUTHIBAIOT
3aTpaThl BCEX TEXHOJIOTMYECKUX JIEMEHTOB Ipoliecca
JIOCTaBKM TIPU YCIOBUM OTPAHUYEHMSI CpOKaA JOCTaB-
KU.

IIpakTuyeckas 3HaumMocThb. [IprimMeHeHue npeaio-
JKEHHON METOIMKU TO3BOJISIET OCYILIECTBJISATh BHIOOD
paloHaabHONM MHTEPMOJATbHOM TEXHOJOTUM JOCTaB-
KU TPY30B MPOU3BOACTBEHHO-TEXHUYECKOIO Ha3Have-
HUS B MEXKIyHAPOIHOM coobmeHnn. [ToaydeHHbIe pe-
3yJIbTaThl MO3BOJISIIOT MOJEINPOBATH MPOLECC 10CTaB-
KW TPY30B IUISI aJbTepHATUBHBIX BapHaHTOB, B TOM
yuciie Ipyu 00CIyKMBAaHUU MPEANPUSITUIL TOPHOAOObI-
BaloIIell MPOMBIILICHHOCTH, METaJUIypTUYECKOTO U
MaIlIMHOCTPOUTEIHLHOIO KOMILIEKCOB, YTO IO3BOJISICT
OIepaTMBHO OLICHUBATh yIAEIbHbIC 3aTPaThl B 3aBUCH-
MOCTHU OT 3HAYEHUI LIEHOBBIX U TEXHOJOTMYECKUX TMa-
paMeTpoB.

KiioueBble clioBa: uHmMepmMoOaibHas MexHOA02Us,
MYAbMUMOOAAbHASL cCUCMeEMA, MeNCOYHAPOOHoe coobuje-
HUe, KOHmpelilepHble Nepego3Ku, Mamemamu4ecKas mMo-
deavb, kpumepuil IgpexmugHocmu
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