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ABSTRACT. Background: In the context of economic globalization and imsiag complexity of economic relations
enterprises need methods and techniques to impmysustain their position on the global marketedration processes
offer business new opportunities, but at the same present new challenges for the managementdimg the key

objectives of the risk management.

Method: On the basis of analysis tools known from theipent literature (Supply Chain Management and Supply
Chain Risk Management methods, methods of probabilggry, methods of risk management, methods té8ts) the
authors of this paper proposed their own risk asseat method and the method of management of icgjisitains. The
proposed tool is a specific hybrid of solutions kndrom the literature.

Results: The presented method has been successfully ughihwihe frames of economic-mathematical model of
industrial enterprises. Indicators of supply chagks, including risks caused by supplier are adesd in this paper.
Authors formed a method of optimizing the levekapply chain risk in the integration with suppliared customers.
Conclusion: Every organization, which starting the processnéégration with supplier and customers, needss® u
tools, methodologies and techniques for identiftsabf "weak links" in the supply chain. The propdsmethod allows

to fix risk origin places in various links of thagply chain and to identify "weak links" of a loitschain that may occur

in the future. The method is a useful tool for nging not only risks and risk situations, but alsoimprove the
efficiency of current assets management by progidime ability to optimize the level of risk in theirrent assets

management of the industrial enterprise.

Key words: risk management, supply chain risks, optimizatibrisks, integration risks.

INTRODUCTION

The paper is devoted to the risk assessment
and management of the industrial supply chain.
The authors considered indicators of supply
chain risks, including risks caused by supplier.
Authors formed a method of optimizing the
level of the supply chain risk in the integration
with suppliers and customers.

This article was prepared as a part of the
state task “Organizational and economic
support of innovative business management”,
2012-2014, delivered by Russian Ministry of
Education.

In the context of economic globalization
and increasing complexity of economic
relations enterprises need methods and
techniques to improve and sustain their
position on the global market. Integration
processes offer business new opportunities, but
at the same time present new challenges for the
management, including the key objectives of
the risk management.

BRIEF METHOD OF ASSESSMENT
AND MANAGEMENT LOGISTICS
CHAINS

In our view, the integration is a process of
creation and the involvement of individual
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parts into a whole, taking into account the
ability of their devices to achieve new
qualitative state and acquire new capabilities.
But the result of such a state can be achieved
not only through the integration process, but
also in the so-called quasi-integration. Analysis
of the literature showed that the consensus on
the concept of quasi-integration does not exist.
In this regard, we consider it reasonable to
offer own definition of "quasi-integration”,
based on the interpretation of the term by
Sheresheva [2010]. The quasi-integration is an
association of economic subjects, based on the
stable and long-term relationship between
them and the management mechanism of their
joint activities through transparency, financing
(including long-term lending, investment
lending, leasing), insurance and other tools to
control the behavior of subjects other than
legally issued change of ownership [Butrin and
Vikulov 2012].

Butrin A. [2012] in his work "Methodical
bases chain costs management in integrated
enterprise" notes that the participation in the
integration process provides participants with
the following features:

- higher access to different types of resources
(material, financial, labor),

- the opportunity to operate on a broader
integration space,

— to create efficiencies,

- to create privileged conditions for
integrating subjects and protect them from
the competition of other non-interest in the
structure of grace,

— an agreed solution.

Modern integration  processes were
reflected in the risk management. Today, risk
management in some industries is carried out
on the level of the whole company, and begins
to go beyond a single enterprise, taking the
form of an integrated process, accompanying
the transition of companies to the concept of
supply chain management (SCM). In this
regard, we note the emergence of scientific
papers on supply chain risk management
(SCRM). This concept covers all aspects of the
activity and serves as a strategically tool of risk
management in the integration process
[Tsaplin 2011, Vikulov 2011].

In recent years, many papers covering this
field have been published by Russian
scientists. This work can be structured in the
following areas: risk management in integrated
structures,  strategic risk  management,
development of risk management system at the
enterprise, risk management of certain areas of
the company.

The main weaknesses of the current stage
of risk management are as folllows:

- lack of theoretical and methodological
framework for identifying risks and losses
of their intensification,

- no methodology of risk management in the

context of growing integration in the
industry,
- local management of interacting

participants functional without including
risk component. It does not permit to
achieve the desired synergies and reduces
efficiency,

- the pricing based on the classical approach,
does not fully take into account the risk of
losses in the logistics chain.

Accordingly, the actual tasks are:

— disclosure of organizational and economic
nature of the risks and characteristics of
industrial enterprises in the context of
integration with suppliers and customers,

— development of risk optimization method in
industrial  enterprises  current  assets
management,

- development of economic and mathematical
model for determining the optimal level of
risk in logistic chain.

We consider the developed method of risk
management in current assets management of
industrial enterprises in the context of
integration. In contrast to existing methods,
authors propose method, firstly, based on
fixing of sources of risk at their location in the
circulation of current assets, which eliminates
duplication, secondly, considering various
schemes of logistic chain, taking into account
the specifics of interaction with contractors,
each of which has its influence on the
occurrence and size of the risk, and thirdly,
based on the intersystem approach and aims to
choose the optimal parameters of current assets
with the risk component in the quasi-
integration.
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We offer the following composition of the
risks listed in Table 1, in order to fix the source
of the risk at their location in the supply chain.
It corresponds to the placement of the main
sources of risk in the various links of the
supply chain [Butrin and Vikulov 2012].

This approach to the risk classification
allows to fix the places of risks appearing in
specific links of supply chain and identify

"weak links" of the supply chain that may
occur in the future, in contrast to most existing
approaches, where the "weak links" are already
determined after the fact. The systematic
picture of the potential "weak links" in the
chain is a useful management tool not only for
the risks and risk situations management, but
also for improving of the overall efficiency of
management company.

Table 1. The composition of the various risks ia difi logistic chain links
Tabela 1. Poszczegdlne ryzyka wellie ogniw ta@icucha logistycznego

Group of risks

Composition of risks

Risk of "care" supplier

Risk of penalties to the supplier for violationscohtract

Risk of violating the delivery schedule resources

Risks associated with supplier

Risk of buying poor quality resources

Risk of non-delivery / short delivery resources

Risk of changes in resource prices

Risk of leaving the consumer reasons associatddsujplier

Risk of failure in transport

Risks of the "Procurement”

Risk of damage or loss transported values

Risk of leaving the consumer for reasons, that faaieen in «Procurement»

Risks of the "Warehousing, storage, internal

Risk of improper storage resources

transportation resources"

Risk of loss of resources for internal transport

Risk of rhythm disorders of manufacturing

Risk of producing unwanted products (overprodugtion

Risk of downtime production capacity for technizdsons

Risks of the "Production”

Risk of failure in IT-systems of production managern

Risk of downtime for other reasons

Risk of increase the marriage finished products

The risk of poor control quality of products

Risk of environmental losses

Risks of the "Warehousing, storage, internal

Risk of improper storage products

transportation products”

Risk of loss of products for internal transport

Risk of changes in the planned volume of sales

Risk of failure of networking sales

Risks of the "Sales and Marketing"

Risks choosing the wrong promotion strategy

Risk of reduce market prices for finished products

Risks of the "Transportation of finished products"

Risk of failure in transport

Risk of damage or loss transported values

Risk of loss due to the binding of the capitaltie functional "Procurement"

Risk of the “Finance”

Risk of loss due to the binding of the capitaliie form of stock

buyers

Risk of loss due to the binding of capital in thenfi accounts receivable from

Risk of bad debt

Risks associated with the buyer

Risk of "care" buyer

Risk of losses (gains) of default by the buyer

We have to go through several steps in
order to solve the optimization problem of
finding of the optimal value of the delay
(timing) flows.

In the first stage it is necessary to
accumulate all the necessary statistical and
operational information in order to determine

the magnitude of the losses and the probability
of their occurrence. This bank of information is

easier to form than in the disintegration as
under the conditions of quasi-integration in the
presence of open information space and its
transparency, it is entirely possible to do.
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Table 2. The formula for calculating the integrahponents of the expectation of losses

Tabela 2. Wzor wyliczania sktadowych przewidywamgtrat

Integr.R= R(S)+R(P)+R(SR)+R(PR)+R(FS)+R(M)+R(D)+R(R(C)

R(S): m in (Bp*Qneposp.relsNracx*T proizw *(1+TAX ss) + Tzap*M R Sztr.pr.pos{Prealiz*Q nepon.reJNrash' Rutz*Pzakyp*Q nepos?R srocz +(Pdr.post'
(Otreb. res. — Qzwab)

Pzaku;:)*Qnepos)*P(S.l)"'(M Rszt.prosr.opT Cneopr(T oc'Toctsr)"'(onerson*PzakuﬁkM R szt.prosr.prin* Fwvaw )*P(Sz)"'

min (sz*Qnepost,reJNrash*T proizw *(1+TAX ss)+ +Tzap*M R sztr.pr.port‘fPreaIiZ*Qnesw.post.rzg\lrash - Tzap*R sztr.pr.rost{cpzakup*Qnesw,post.re's,

Rutz*Pzaku;;kQ nesw. post.re*ﬁ srocz (Pdrp.posf Pzaku;)*Q nesw.post.re§ Tzap*R sztr. pr.pos{Pzaku;Q nesw.post. re)?kp (&)"‘ m in (sz*Q nepost.reg\lrash*T proizw

*(1+TAX ss)+ Tzap*M R sztr‘pr,post’.cprealiz* Qnekacz.reJNrash +min(RJtz*Pzakup*Qnekacz.re's (Pzaku;fpzakup,g)*Q nekacz,re}' Rsztr‘nekaczfpzakuﬁkQnekacz,res"
Rutz*Pzakuﬁk Qnekacz,regR srocz +(Pdr,posr Pzaku;)* Qnekacz.res+ min(RJtz*Pzakup*Qnekacz,re's (Pzaku;fPzakup.g)*Qnekacz.re)' Rsztr‘nekacZPzakuﬁkQnekacz.reg.*P(Sfl)"'
m in (sz*Qnepost.reg\lrasr;kT proizw *(1+TAX ss)+ Tzap*M R sztr.pr.pos{’fprealiz* Qnekomp.post.re!Nrash - Tzap*R sztr.pr.*Pzakup* Qnekomp.posl.rés Rulz*Pzakup*
Qnekomp.post.re;cRsrocz +(Pdr,posr Pzaku;:)*Q nekommp.post.res Tzap*R sztr.pr?szakuﬁk Qnekomp.post,rggcp(&)*' (Pnow' Pzaku;:)*Q post *P(SG)"' (PreaIiZ'
Pcp\an)*Qnepost,reg\lrash *P(S71)+ (Prealiz'nglan)*Q nesw,nost.rJJ\lrash *P(S72)+ (Prealifpgglan)* Qnekomp.post.relNrash *P(S73)

R(P): m in (Bp*Qnenpost.relsN rasr;kT proizw *(1+TAX ss)+ Tzap*M R sztr.pr.pos{PreaIiz* Qnesw.post.res.{rNrash - Tzap*R sztr.pr.pos{’fpzaku;;k Qnesw.post.res.'ir
Rutz*Pzakuﬁk Qnesw. post.res,t’FR srocz (Pdr.posr Pzaku;:)* Q nesw.post.res.f, Tzap*R sztr.pr. posf’.{Pzakup* Qnesw,post. res)r*P (Pl) +min ( sz*Q nepost.reéNrash*T proizw
*(1+TAX ss)+ Tzap*M R sztr.pr.pos{PreaIiz* onwrerzd.res.t/.Nrash + Pzaku;;k onwrerzd.res.tr. Rsztr.pow.post.gfpzaku;;‘ onwrerzd.res.t;. Rulz*Pzaku;;k onwrerzd.res.tr.R srocz
+(Pdr.post' Pzaku;)* onwrerzd.res.tF!' Pzakup* onwrerzd.res.tr. Rsztr.pow.posl.ITPzakup* onwrerzd.res.t).*P(PZ)"' (Prealiz‘PCp\an)*Q powrerzd.res.tl.Nrash *P(P31)+ (Prealiz'
Pcp\an)*Qnesw.nost.res,{rNrash *P(PBZ)

R(SR): (Bp*Qnepost.reg\lrasr;kT proizw *(1+TAX 59"’ Rulz*Pzaku;;k Qnekacz.hr.res’?Rsrocz + Tzap*M R sztr.pr.pos{’fprealiz* Qnekacz.hr.res{NraSh + Pzakup*
Qn.h.reg*P(S R1)+ (sz*Qneposl.reg\lrash*T proizw *(1+TAX ss)+ Rulr*Pzaku;;k Qnakcz.tran.res.*R sroczt Tzap*M R sztr.pr.pos{’fprealiz* Qnekacz.tran.re!.Nrash+ Pzakup*
Qnekacz,tran.rekp(s RZ)

R(PR): min(Bp*Qnepost.reg\lrasr:‘T proizw *(1+TAX Ss)+ Rutz*Pzaku;;k Qnekomp.posl.re,;.R sroca sz*Qnepost.reg\lrasr;kT proizw *(1+TAX 59"’
Tzap*M R sztr.pr.posf’fPreaIiz* Qnekomp.post.re!.Nrasr)*P(PR1)+ +(Thran* ChranTkaerreproizvﬂ' KobesceﬁprealiZ*Q pereproizv)*P(P%)*' min(Z*sz *Tpros(l"'TAng
+ Tzap‘kMR sztr.pr,posf’fPreaIiz* Qprost‘" 3pr\ob.zap.cz;. 2*sz *Tpros(1+TAxss)+ 3serw.obs1" 3pr\ob.zap.ca*P(PR3)+ min(sz *Tpros(l"'TAXss);
Tzap*M R sztr.pr.pos{’fprealiz* QprosD*P(PRcl)'*' min(sz *T pros(1+TAXss); Tzap*M R sztr.pr.pos{PreaIiz* Qprost)*P(PRS)+ (sz*(Q braka+ Quraka.ohor'.*'
Qbraka,t.pr)*T proizw +
+ sz*(Q brakat Qbraka.obor'." Qbraka.t.pr)*T proizv‘/‘kTA)< ss+Tzap*M R sztr‘pr,post’.cprealiz*(Q brakah Qbraka,obor'." Qbraka.t.pr))*(P(PPG3)+ P(PRLI)"'P(P RS))"'
Ccplan*Qbraka..k P(PR33)+ Ccplan* Qbrakaoobor.*P(PR64)+ Ccplan* Qbraka.t.p:P(PR65)+ (Rulz.p.+ MRsztr.nekac)*PreaIiz* Qnekcz.posllNrash* P(PR)+ 3ekol.*
P(PR)

R(FS)= (-EaJ:*MRsztr‘pr,post’.cprealiz* Qnekacz,hr.gﬁ!’ CCplan* Qn,h,gp)* P(FS_[)"' TzaJ:*MRsztr.pr.posf’fPreaIiz* Qnekacz,tran,gg, P(F&)

R(M):(Preal_ CCp\an)*(Qp\an_ Qakt)*P(M 1)+(3form - (Heal_ Ccp\an)*Qfakt )*P(M2)+
+( 3prog_ (Preal_ Ccplan)*Qfakt)*P(M3) +(Pn0w_ Preal)*Qfakt *P(M4),

R(D): (Tzap*M R sztr.pr.pos{Prealiz* Qnesw.post.gp.fr*.'Tzap*Rsztr.pr.poszfprealiz* Qnesw.post.gp.t).*P(Dl)+ +(Tzap*M R sztr.pr.pos{PreaIiz* onwrerzd.gp.tr‘." CCpIan*
onwrerzd.gp.tr’. Rsztr.pow.post.zfpreal* onwrerzd.res.t).*P(DZ)y

post

R(F)=H3posfk goJ r.z:"p /365*P(F.l)+( Pzaku;;cQres*Rgod*(thr.res"'tproizw"'thr,gp+toc)/365+
pok

+PreaI*Qgp*Rgod*( thr.gp+toc)/365)*P(E)+ (Preal*Qgp' Preal*Qgp/(l'*'Ralt* r‘zg'-& /365))*P(5)

R(C)= PreaI*QgD *s *P(O.l)"' L o* Hpr *P(CZ)"' Preal*Qnepr,g;MR sztr.neg?tnepr.*P(Cm)"' +Preal*Qgp*MR sz'tr.Eros?(t Erosr?kP(CSZ)

where B, - rate for an additional charge of basic sal@postes— quantity of undelivered resourcessN- flow rate of the
resource per unit of production,dw— time per unit of output, TAX— fixed rate of social security contributions,,R share of transpo
costs in the total amount of the purchase of ressR.p—cost of purchased resourceseQ— quantity of undelivered resources,;R—
increased rate for urgencya Rs—cost of resources from another supplieg, Tduration of the delay of delivery, due to thdagein the
search for raw materials (days), MR post- Value of the contract penalty for each day ofgléh the form of interest rate.R,- price of
product,Cyeqpi— @mount of non-payment.c- quantity of days equal to the difference betwdenoperating cycle (from the receipt of ra
materials to the receipt of the money from custenfier manufactured product),.Q—volume of purchased resources.d— free storage
space, Qu.res— quantity of required resourcesad—cost of purchased resources, MRosp.prin- @mount of the fine in the form of interest p
day of delay in taking delivery, Wsw - average (speed) of the release of a warehoustdi@ge which can be time-ship their power t@él
the resources could be takeneQpostres- quantity of untimely set of resources,.@:.es quantity assigned resources inadequate qud
P.akup.g.— Price of the resource, taking into account tisealint, R, nekac—value of the fine supplier under the contracttifier supply of low-
quality resources, Qomppostres— quantity of undelivered resources, ,RG- planned the cost price of product$ofizdrese— quantity of
damaged / lost resources, transportation compagydRposti—value of the fine (sum insured) for damage resssitransportation compar)
under contract as a percentage rate of the valugpodls, Qeacz.ranres— quantity of improperly transported in resourceduction and
unsuitable for the productiond,— time of storageChan, - cost of storage per unit per day.e&Qroi-w- quantity of over-produced product
Kosecren — rate of depreciation of products on the markgt..— downtime due to technical reasons,.Q—quantity of units that may mak
during the down time3ser.oos— Maintenance cost3urion.zap.cc— COSt Of Spare parts,,ga. — quantity of defective products because of the
skilled personnel, Rua.coor— quantity of defective products due to poor ctiadiof the equipment, «a.or— quantity of defective product
associated with the processoilw— time per unit of outpuCCyan— cost of routine, Rp. - specific transport costs per 1 ruble of saleg
inadequate quality3ero.— cost of the environment, . range— quantity of improperly transported in the produoetof finished products
and unsuitable for implementation, Q- planned sales,£d— actual saleSm — cost of creation / organization of the salesvoet, 3p0q—
cost of product promotion, . — new price realization, fQuerzagpa— amount of damaged / lost finished goods transpompany,
Rsztr.pow.post.ti— Value of the fine (sum insured) for damage ®otthnsport company resources under the agreemenparcentage rate of tf
value of goods/i3pest— advanced payment provider for raw materialgq R annual interest rate on the loan for financing,p cost
resources, & — cost of the finished productgQ- quantity of stocks of finished products.Q quantity of resource stocksyR- annual
interest rate on the loan for financing,&— time of storage resourcegaeit,— production time,nt.q,— time of storage of finished productg,

ak
— value of the operating cycle Q- quantity of finished products,aR- alternative rate investment of resourc‘ls'gp —duration of the
period of collection of receivables, S —proportmbad debts (debt to the value of the delay ofartban 2 months) in the structure

receivables, | —average cost of shipment per custom— quantity of buyers once freed, shih unserviaedtfe analyzed period,, — rate
of profit enterprises,.4poc— lag time of shipment of products buyerse,— quantity of delayed introduction of products, MRepr—

value of fines for non-timely,&. — duration of the breach, MR x.s— Size of the penalty for late paymenist— duration of the breach g
the obligation to pay

W

lity,

<

B o oo
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In the second stage, we calculate and group
losses in the supply chain that are possible
when operating the focus of each of the types
of risks identified in Table 1.

In the third stage, we calculate the
probability of loss, based on the availability of
statistical information.

In the fourth stage, we calculate the
intermediate indicators of the expectation of
losses for each type of risk by the equations
given in Table 2.

The fundamental equation (1) of calculation
of these indicators, which is the sum of the
product of the probability of loss is shown
below.

R(N)=2 N*P(N), (1)

where R(N) is the mathematical expectation
of loss of the circuit of specific stage of current
assets, N is group of risk type; i loss value
of specific type of risk, P()\ is probability of
loss of specific type of risk.

In the fifth stage, we calculate to the
integral expectation of loss of focus company,
which is calculated as the sum of pairwise
products of the value of losses in each of the
links in the supply chain for their probability.
It is as follows:

Integr.R=R(S)+R(P)+R(SR)+R(PR)+R(FS)+R

(M)+R(D)+R(F)+R(C), (2)

where:

Integr.R - integral expectation of losses on all
stages,

(S) - expectation losses caused supplier,

R(P) - the expectation stage loss "Supply”,

R (SR) - expectation loss in " Warehousing,
storage and internal transport
resources”,

R(PR) - the expectation of loss under
"Production”,

R(FS) - the expectation of losses in the
process of "Warehousing, storage and

internal transportation of finished
products”,

R(M) - the expectation of the loss of the
"Sales. Sale. Marketing",

R(D) - the expectation of losses on the stage
of "The transportation of finished
products”,

R(F) - the expectation of loss of the
"Financing"”,

R(C) - the expectation of losses caused by
the buyer.

In the sixth stage, we define the values
toetoe that provide the minimum value of
the integral of the expectation of losses.

Table 3. The sample values in the search areaisttbrt term decisions
Tabela 3. Wartéi probek uzyskanych w badanych obszarze datgdecyzji krotkoterminowych

Duration of the Du‘r)zt;%ryszthe The expectation of losses in the stages of theentassets circuit, rubles.
period of collection of Integr.R,
repayment of the|  accounts rubles. Ker
debt, days receivable, S P SR PR M D F c
days
-5 10 12760.24 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76 6597.71 35.42 40517.04] 0.842
-5 11 12784.0f 2247.78| 71.44| 434831 105.78| 15349.12| -998.76 6655.21 35.42 40598.30 0.841
-5 12 12807.7! 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76 6712.67, 35.42| 40679.52] 0.839
-5 13 12831.57 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76 6770.10) 35.42| 40760.71] 0.837
-5 14 12855.24 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76 6827.49 35.42| 40841.87| 0.836
-5 15 12879.04 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76 6884.86 35.42 40922.99 0.834
-4 10 12736.41 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76 34444.53 35.42 68340.11] 0.499
-4 11 12760.24 2247.78| 71.44| 434831 105.78| 15349.12| -998.76 36823.91 35.42 70743.24 0.483
-4 12 12784.01 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76| 39133.68 35.42| 73076.77| 0.467
-4 13 12807.7! 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76| 41376.86 35.42| 75343.71 0.453
-4 14 12831.57 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76|  43556.29 35.42|  77546.90] 0.440
-4 15 12855.2: 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76 45674.65| 35.42 79689.02] 0.428
-3 10 12712.72 2247.78| 71.44| 4348.31 105.78| 15349.12] -998.76| 177932.03 35.42| 211803.84 0.161
-3 11 12736.41 2247.78| 71.44| 434831 105.78| 15349.12] -998.76| 179330.53 35.42| 213226.10 0.160
-3 12 12760.24 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76| 180513.44 35.42| 214432.77 0.159
-3 13 12784.01 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76| 181527.05 35.42| 215470.15 0.158
-3 14 12807.7! 2247.78| 71.44| 4348.31 105.78| 15349.12| -998.76| 182405.28 35.42| 216372.13 0.158
-3 15 12831.57 2247.78| 71.44| 4348.31 105.78| 15349.12] -998.76| 183173.55 35.42| 217164.16 0.157

a7
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For example, consider the distribution of
the integral of the expectation of losses in
a manufacturing enterprise JSC "Clean Ural",
which are engaged in the production of
detergents and is closely associated with its
suppliers and customers. The selection of
calculations results in performed expectation

of losses on the basis of statistical and expert

enterprise data presented in Table 3.

Thus, we see that the best solution to
optimize the level of risk is the duration of the
period of repayment of the debt equal to -5
days, and the period of collection of

receivables is 10 days. Under these conditions,

the interaction in quasi-integration: supplier of
material resources and the buyer of finished
products manufacturer is to reach lower values
of the expectation of losses up to 40,517.04
rubles, which will reduce the rate to 83.55%
from the current one. In this case, the data
values can be effectively achieved in the short

term, as the decision has been selected, subject

to certain limits.

CONCLUSIONS

The proposed method allows us to fix risk
origin places in various links of the supply
chain and to identify "weak links" of logistic
chain that may occur in the future. The method
is a useful tool for managing not only risks and
risk situations, but also as a tool to improve the
efficiency of current assets management by
providing the ability to optimize the level of
risk in the industrial enterprise current assets
management.
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ZARZ ADZANIE RYZYKIEM | tA  NCUCHAMI DOSTAW

STRESZCZENIE. Wstep: Wobec narastagej globalizacji gospodarki oraz wzrostu zadsci i kompleksowgci
wzajemnych powizah gospodarczych przedsiorstw, konieczne jest wypracowanie nowych metddchnik w celu
poprawy i utrzymania pozycji rynkowej. Procesy grexji stwarzaj nowe maliwosci, ale jednoczaie stwarzaj nowe
wyzwania dla zargzagcych, w tym rownie w obrebie zaradzania ryzykiem.

Metody: Na podstawie analizy znanych ngizi (zaradzania tacuchem dostaw, zagdzania ryzykiem w olgbie
tancucha dostaw, zastosowanie teorii prawdopodsiiea, metod zagrizania ryzykiem oraz metod statystycznych)
autorzy zaproponowali nawmetod zaradzania ryzykiem oraz meteadaradzania tacuchem dostaw. Zaproponowane
narz:dzie jest specyficznym hybrydowym rozmaniem stworzonym na podstawie r@z dostpnych w literaturze.
Wyniki : Prezentowana metoda zostata z powodzeniem zasiosow ramach ekonomiczno-matematycznych model
przedsgbiorstwa przemystowego. Uwzglniono wskaniki zwigzane z ryzykiem f&cucha dostaw, w tym powodowane
przez dostawg Autorzy sformutowali metogd optymalizacji poziomu ryzyka f@ucha dostaw we wspotpracy
z dostawcami i klientami.

Whioski: Kazda organizacji, ktéra rozpoczyna proces integracjdostawami i klientami, potrzebuje nedlzi,
metodologii oraz technik do identyfikacji "stabyobniw" w obgbie taicucha dostaw. Zaproponowana metoda pozwala
na opanowanie ryzyka wadych miejscach ¥ecucha dostaw oraz zidentyfikowanie zagrg ktére mog sie pojawic w
przyszigci. Metoda ta jest dobra nie tylko do zgizania ryzykiem, ale rowniedla poprawy efektywrizi obecnych
metod zarzdzania poprzez optymalizagpoziomu ryzyka w przedgiiorstwie.

Stowa kluczowe:zarzdzanie ryzykiem, ryzyka fwucha dostaw, optymalizacja ryzyka, integracja kgzy

MANAGEMENT VON RISIKEN UND LIEFERKETTEN

ZUSAMMENFASSUNG. Einleitung: Angesichts der wachsenden Globalisierung der Wiet& und der Zunahme von
Kompliziertheit und Komplexitat der gegenseitigeirtschaftlichen Zusammenhange zwischen Unternehisiers
unentbehrlich, neue Methoden und Techniken zweeks/érbesserung und der Aufrechterhaltung der Npaditionen
auszuarbeiten. Die Integrationsprozesse schaff@rsdits neue Mdglichkeiten, andererseits generigredie Manager
neue Herausforderungen, darunter auch im BereicMdesgements von Risiken.

Methoden: Auf Grund der Analyse der bekannten Tools (Managender Lieferkette, Management des Risikos
innerhalb der Lieferkette, Anwendung von Wahrschaikeitstheorie, von Methoden des Risk Managennoeiakt von
statistischen Methoden) haben die Autoren eine ndethode des Managements von Risiken und Liefenkette
vorgeschlagen. Das vorgeschlagene Instrument ngt gpezifische Hybriden-Lésung, die anhand derein Ldteratur
vorhandenen Werkzeuge geschaffen wurde.

Ergebnisse: Die prasentierte Methode wurde mit Erfolg im Beheer 6konomisch-mathematischen Modelle eines
Industrieunternehmens in Anspruch genommen. Dasieitan die mit dem Risiko der Lieferkette, darurtem vom
Lieferanten verursachten Risiko, verbundenen Indiieat berticksichtigt. Die Autoren haben danach déthidde fir die
Optimalisierung des Niveaus des Lieferkette-RisikmsRahmen einer Kooperation zwischen den Liefemanind
Kunden formuliert.

Fazit: Jede Wirtschaftsorganisation, die den Integrafimmess mit den Lieferanten und Kunden anbahntarbetbr
Werkzeuge, Methodologie und Techniken fiir die Bitomg von "schwachen Gliedern" innerhalb der Likétte. Die
vorgeschlagene Methode erlaubt eine weitgehenderehang des Risikos an verschiedenen Stellen dderkette
sowie eine Ermittlung von Gefahren, die in Zukuadiftauchen kénnen. Die Methode ist brauchbar nicintfir das
Risiko-Management, sondern auch fir die Verbessedend:ffektivitat der gegenwartigen Verwaltungsnoelin durch
Optimalisierung des Niveaus des Lieferkette-Risiko&Jnternehmen.

Codewdrter: Risk Management, Risiken der Lieferkette, Optimatisng des Risikos, Integration des Risikos.
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