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The scientific article is devoted to the problems of ensuring the sustainability of supply
chains. In this study, the goal was set to address the causes of instability in the environment
of the supply chain in the market. It is characterized by specificity to ensure security of
supply and, above all determined by the concept of stability and reliability. The author has
analyzed the trends to ensure such reliability. comparative analysis of methodological
approaches to the modeling of the supply chain was conducted. It has also been designated
and defined algorithm for the correct formulation of the supply chain. Based on this and
identified issues of modeling of supply chains. In the future, the theme of this article can
be used as a basis for the correct formulation of the supply chain in order to avoid
problems and errors in the simulation of supply chain logistics. Since, in this paper we
consider the problem of modeling the supply chain in the industry, and therefore the
mathematical model will be based on industrial processes. This article describes not a
perfect simulation algorithms and shall not run correctly, so the author suggests an optimal
mathematical model, which describes the supply chain as a process of stockpiling, using
the results for queuing systems with limited resources.
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Analysis of previous studies

The famous concept of SCM (Supply Chain
Management) assumes generally the functions of
planning, organization and control of the supply
chain, the links of which are suppliers of raw materials
producers, intermediaries and consumers goods.

D. and J. Lambert. Stock describe this concept
as follows [1]: supply chain management is the
integration of key business processes, starting with
the end user and covering all suppliers of goods,
services and information, adding value to consumers
and other interested faces.

Supply Chain Management — a modern
management concept, which is the development of
an integrated approach to logistics. The objectives
of supply chain management are: minimize total
logistics costs to achieve maximum profit and
minimum cost of individual units.

Setting goals

Objective — with anal and rating supply chain
modeling problems in the enterprise.

Basicconceptsofsupplychainandtheir properties

Supply chain may take the form of a network,
which is tops economic elements and connections
between them correspond to material flow [2].

The definition of «supply chain» American
specialists in logistics is: «it is three or more economic
entities (organizations or individuals) that are directly
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involved in internal and external flows of goods,
services, finance and/or information from the source
to the consumer» [3].

The essence of supply chain can be illustrated
by a simple example. Fig. 1 shows one food supply
chain: Supplier supplies manufacturer one kind of
material resources through an intermediary, the
company Manufacturer (FC) delivers one type of
goods to the consumer through an intermediary.
Central to this is an enterprise-chain producer (focal
company), the purpose of which is to increase profits
and reduce logistics costs. Focal company can be
not only a manufacturer of goods, but also a mediator.
In this case, the circuit is simplified: the mediator is
a tipper point to the movement of financial resources

[ Supplier supplier of Manutactur sales mediator Constner
Mediator ar

Fig. 1. Schemea single-commodity supply chain

Like other economies, supply chain structure
and has a number of characteristics: reliability,
manageability, flexibility and adaptability. The
efficiency of the supply chain depends on its
reliability.

Reliability, stabilitysupply chain, as an
economic category
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Potentially unstable supply chain in modern
conditions, in many cases characterized by the
following trends:

— Increase the intensity and complexity of the
material and information flows;

— Complications of organizational and
economic relations in the supply chain;

— Reduction of inventory in the supply chain.

It is necessary to consider that the methodology
to ensure sustainability of supply chains is the classical
notion of stability, the main feature of which is that
it relates to a particular system and the behavior of
its trajectory neighborhood of equilibrium. As supply
chains are socio-economic systems that are similar
in structure to ecosystems than to physical or
mechanical, essential in this case is the existence of
conditions in their balance. These conditions
determine the position of the boundary of the stability
of supply chains that are changing along with the
development and supply chain ability to stay in this
area is characterized as their «vitality.»

The region of stability of supply chain thus
characterized by a range of possible variations of
predictive values of their members, who must be
prepared to ensure that these values change. To find
the reality of these ranges in some cases using the
theory of reliability of technical systems, in
accordance with which, the state of a single element
is characterized as «normal operation» or «refusal».
In particular, the theory of supply it is the reliability
of supply, which is often correlated with the
probability of execution of its contractual obligations
suppliers.

Classical economic category of «reliability of
supply» are essentially system-factor in the
preservation of their supply chain stability with the
existence of economic fluctuations. Reliability
interpreted as broadly as the ability of the system to
ensure supply of achieving the main goal, which is
defined as the timely delivery of planned production
volumes in the set and nomenclature. With that as a
measure of safety speaks probability of required
volumes, nomenclature and terms of supply [4].

Supplyreliabilityassessment

The classic method creating objective conditions
for increasing the reliability of vendors, it serves as a
preventive assessment at one time or another. Not
the last role informal evaluation of vendors, the
choice is often based on a personal assessment of
his qualities, including that generated correspondence
with the advice of others.

Among the methods of formal assessment of
suppliers of often take into account the following:

— Check the reliability of potential suppliers
through a trial order

— The use of services provided by specialized
agencies

— Remote analysis of potential distributors and
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others.

It should be noted that successful trial order
does not ensure reliability in the long term because
there are additions that should be considered and
used in the evaluation:

a — Technical and product vendors the ability
to perform full-scale orders for delivery in the same
format conditions as the test;

b — Motivation suppliers regarding conditions
following format demonstrated in the performance
test order.

The complexity and the inability of
mathematical verification of reliability of supply
reasonably led in order to solve this problem using a
broad economic-static approach.

Ensuring security of supply in sales is partly
achieved by appropriate techniques that are used in
the supply. It should be mentioned that the logic of
finding solutions in this area is defined tasks conquest
of distribution of material resources achieve global
sales target — ensuring a competitive level of service
(logistics services) customers.

Indicators of customer service are:

1. Access to the inventory (the likelihood of
shortages, the number of satisfied applications for
delivery as a percentage, frequency coverage of stocks
to order for delivery);

2. Functionality (speed of order execution
custom orders);

3. Reliability of supply (execution of the
planned availability of stock);

4. Territorial comfort (customer satisfaction The
location of the sale of goods) [5,6].

Features assessing the likelihood of certain types
of failures in the functioning of the supply chain, so
by its nature is limited, so it is clear that special
attention should be given to measures to ensure the
stability of the logistics systems of this kind [5].

Modelingsupplychain

Economists, both domestic and European,
often point to the fact that the commodity exchange
in the broadest sense is a chain interactions. One of
the items associated with the understanding that in
the developed market mechanism on a regular basis
on a massive scale involving two types of chain
reactions of high-speed self-organizations
mesoeconomicsbonds [7].

The first act erratically under the influence of
supply; the second is a replacement purposeful
management of economic relations [8].

The concept of operation of the supply chain,
based on a structural harmonization functional
logistics cycles [5]. Schematically, this concept is
shown in Fig. 2, looks like a «logistics pipeline» [9].

Details logistics processes in the supply chain
can be represented as a matrix approach to the
visualization of logistical structures (Fig. 3) [10].
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Fig. 2. Modeling supply chain based on functional cycles
logistics

It should be noted that one of the imperatives
of modeling criteria is to ensure the economic and
financial balance in such structures. The need for it
is due to the need to supply verification plans. This
is budgeting supplies often cannot use model of
economic size of the order, since it is based on a
decision cannot be made in various financial reasons.

Modeling algorithms
chainandsupplyprojectdesignproblems

Modeling algorithm boils down to the following
steps:

— Concept development project supply chains;

— Supply chain modeling based on standards
IDEF — Technology;

— Forming the network model supply chains;

— Development Gantt.

This approach is not ideal, the relationship
between the enterprise and logistics processes in
modeling is determined [11].

The next approach is based on modeling of
circuits based ERP-systems and appeals to simulate
the machine [9]. Using such a system a priori
designed to solve control problems of one company,
instead of the supply chain.

The main mistake is:

— Lack of proper reasoning and additional
economic calculations about the interpretation of
Control sustainable supply chain;

— Convert a systematic approach to end in
itself.

The downside of this approach modeling, first,
that it is not new, it is very similar to the principle

of general systems theory; Second, the gap with a
partner, often entails consequences (significant
transaction losses), so most companies sign long-
term contracts; Third, the use of ERP-systems as a
tool to ensure sustainability of supply chains
complicate the following points:

— Resistance divisions, chain participants to
provide confidential information reduces the
efficiency of the system,;

— Crashes caused by supply often conduct
simulation modeling to estimate the disturbance that
increases passive ERP-systems;

— Adapting supply chains may need
restructuring.

One of the pressing problems of supply chain
modeling is the identification of economic nature,
the limits of supply chain management. There are
all bases to believe that should be allocated to the
upper and lower limits of the integrity of the supply
chain. The first, identified with certainty its many
businesses that can really enter into it without
prompting in this chain beyond its trans promotional
stability. The second of them, a lower limit,
characterized by a number of in-house processes that
are critical to the entire supply chain.

Additionally, you must consider the following
factors that make the complexity of modeling:

— Members chain is not always consider
themselves participants;

— Supply Chain Management gives traditional
functional boundaries interactions contractors.

The conclusion of this work is the fact that for
optimal, controlled and correct operation of the
supply chain enterprises should first of all be — aim
to maximize profits or minimize costs. In our case
example of optimum performance supply chain has
become a model conservation reserves, built a
mathematical model considering all influencing
factors in all others is the optimum size of the order
party supplies, at what will be minimized costs and
correctly would run the chain, the system will not
bear losses and can be used as a working model of
the enterprise.

Conclusions

The conclusion of this work is the fact that for
optimal, controlled and correct operation of the
supply chain enterprises should first of all be - aim
to maximize profits or minimize costs. In our case

Structural and production supply chains scheme
The elements of the supply chain
Productiontypology Supplier Enterprise — Logisticsmediator Consumers (end)
Dest. OJEC. ob'yektdiagnosis Dest. Pro. VIP other
i j N R
Ex. i
Exit. _] T
Fig. 3. Picture relationships in the supply chain
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example of optimum performance supply chain has
become a model conservation reserves, built a
mathematical model considering all influencing
factors in all others is the optimum size of the order
party supplies, at what will be minimized costs and
correctly would run the chain, the system will not
bear losses and can be used as a working model of
the enterprise.
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MPOBJEMbI MOJEJIAPOBAHUS IIEITEN ITOCTABOK
HPEAITPUATUA

Kawuyvina A.C., Jlyonuyxuii B.U.

Hayunas cmamovs noceswena npobnemam obecnevenus yc-
mouuueocmu yeneri nocmasok. B dannom uccaedoéanuu 6vina no-
CMaeneHa yeavb, YCMpamums NpuHUHbl HeCMAaOUAbHOCMU 6 cpede
yeneii nocmasox Ha pvinke. OHa Xapakmepusyemcs CReyupuKoll,
makou umobvl obecneuums 0€30NACHOCH NOCMABOK U, Npexcoe
6ce20, onpedensiemcs NOHAMUEM CMAGUABHOCIU U HAOeHCHOCHU.
Asmop npoanaruzuposanr menoeHyuy 0 obecneveHus Makou Ha-
dedxcHocmu, Obin npogedeH CPAGHUMENbHBII AHAAU3 MemO000a0U-
uecKux no0xo008 K MOOeAUPOBAHUI0 Uenouku nocmaeok. Taxce 6bin
onpedener aneopumm 04si NPAGUALHOU NOCMAHOBKU UeNnouKu Mno-
cmaesok. Hcxoos uz 3moeo u Gvlau viseaeHsl npoodaemMvl MOOCAUPO-
6aHUsl yenoyKu nocmagox. B 6ydywem, mema smou cmamou mo-
Jcem Obimb UCNOAb308AHA 8 KAHECHBe OCHOGbL 0151 NPABUABHOU NO-
CMAHOBKU UeNnouKy NOCMABOK 04 M020, 4mobbl usbeicams npo-
Onem u owuboK 6 MOOeAUPOBAHUU UeNOUKY NOCMABOK Mamepuadnb-
HO-mexHuueckoeo obecnevenus. Tak, 6 3moi cmamve Mbl paccmom-
UM 3a0any MoOeaupo8anus UenouKy HOCMagoK 6 Ompaciu, u, cie-
dosamenvHo, mamemamuyeckas modeas Oydem 0a3upogamvcs Ha
npou3e00cmeentbix npoyeccax. B dannoii cmamve onucvieaemes e
COBEPUIEHHBII AN20pUMM MOOCAUPOBAHUS U He O0AXCHbI pabomams
npasuabHO, NOIMOMY AGMOP Npediazaem ONMUMANBHYI) Mamemd-
MU4ecKyro Mooeab, KOMopas ONUCbIGAem UenouKy NOCMAGOK KaK
npouecc HaKONAeHUs: 3aNacos, UCHOAB3Ys Pe3yAbamvl 0As CUCeM
MACC08020 00CAYICUBAHUSL C 0SPAHUMEHHBIMU PECYPCaMU.

KiaoueBbie caoBa: 1eTOYKHN IoCTaBoOK, l'IpO6J'IeMLI
MoA€IUpOBaHUA, aJlrOPUTM MOIACJIUPOBAHUA, aHAIU3
HaACXHOCTHU CXEMa 3a/lauu, MaTEMaTU4YECKas MOJICJIb, JIOTUCTUKA

IMTPOBJIEMHN MOIEIIOBAHHSA JAHIIOT'IB ITIOCTABOK
HIAITPUEMCTBA

Kawuyuna A.C., Jlyonuyvkuii B.1.

Hayxosa cmamms npucesuena npobaemam 3a0e3neuenus
cmitikocmi aaunyroeie nocmaeok. B danomy docaiocenni 6ysa no-
cmaenena mema, YCyHymu npUMUHU HeCmadiabHocmi 6 cepedosulyi
JNaHUI02I6 NOCMABOK HA PUHKY. Bona xapaxmepusyemucs cheyugi-
KOt0, makuil wo0 3abe3neyumu 6e3nexy NOCMAGOK i, nepul 3a éce,
BUBHAMAEMbCS NOHAMMAM cmabinbHocmi ma HadiuHocmi. Agmop
npoananizyeae menoeHyii 015 3abe3neueHHs maxoi HaditiHocmi, 6y
npoeedeHUll NOPIBHANbHUU aAHANI3 MemOod0a0IYHUX Ni0X00ié 00 MO-
0enroeants Aanyiocka nocmaeok. Takodxc Oya0 eusHaveHo aneo-
pumm 045 NPAGUALHOI NOCMAHOBKU AAHUIONCKA NOCMABOK. Buxo-
04y 3 Yboeo i 6yau euseneni npobaemu Mo0eNtOBaAHHS NAHUINICKA
nocmasok. B maiibymuvomy, mema uiei cmammi moxce 6ymu 6u-
Kopucmana SK 0CH08a 045 NPAGUAbHOI NOCMAHOBKU AAHUHOIICKA
noCcmagok 045 moeo, w0 YHUKHYmu npoosem i NOMUAOK 6 mMoode-
JAH08AHHI AAHUIOICKA NOCMABOK MAMEPIanbHO-MeXHIMH020 3a0e3ne-
uenns. Tak, 6 yiti cmammi Mu po3easHeMo 3a0a4y MOO0eAr8aHHS
JNAHUIICKA NOCMABOK 6 2anysi, I, omoice, MAMEMAMU4HA Mo0enb
6yde bazysamucs Ha 8upobHUMUX npoyecax. Y dauii cmammi onu-
CYEMbCs He OOCKOHAAUT AN20pUMM MOOeAI08AHHS | He NOBUHHI Npa-
UrBamMuU NPAaguIbHO, MOMY A6MOpP NPONOHYE ONMUMAAbHY Mame-
MamuyHy Modeaw, KA ONUCYE AAHUKICOK NOCMABOK K Npouec
HAKONUYEHHs 3anacie, eUKOPUCMOBYIOUL Pe3yabmamu 04s CUCmem
Maco8020 00CAY208YEAHHS 3 0OMENCCHUMU DECYPCaMU.

KawouoBi cioBa: JaHIIOXKM MOCTaBOK, MpodjieMu
MOJIETIOBAHHS, QJITOPUTM MOJETIOBAHHS, aHaJli3 HamilfHOCTI
CcXeMa 3aBIaHHSI, MaTeMaTUIHa MOJIEJb, JIOTICTHKA.
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