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METHODS OF NETWORKPLANNING IN THE MANAGEMENT OF 

PRODUCTION POTENTIAL OF ENTERPRISE 

 

Technological preparation of production is an important stage in the 

management of production potential of the company such as the development of 

quality process based on operational and scheduling, which provides analysis of the 

characteristics of the production process, establishing important connections between 

circuit quality, volume output and production factors. This enables management 

personnel quickly identify deviations from the planned production process, identify 

their causes and develop measures to address them. 

Scheduling production implements operational management major, reversible 

and human resources in time and cost, in the manufacturing and strategic 

management can be implemented as a classic problem of network planning and 

management (NPM) with the optimization of the criterion "time – costs". 

Theory and practice of network planning and management studied in scientific 

works of scholars such as Breslavtsev O.V., Bushuev S.D., King William, 

Morozov P.I., Pospelov G.S., Ruban V., Samokhin Y.N. and others. But there is need 

for further study on the use of network management and operational scheduling in 

shaping the productive capacity of enterprises. 

Operational scheduling methods in the NPM is implemented as a graphical 

model as network graph. The set of operations model is divided into separate, clearly 

defined work. The relationship of works and events is displayed on the graph network 

arrows that connect the top, meaning the event. 

As network graph vertices can be events that determine the beginning and end 

of individual works, and arcs correspond with the duration of work. Constructed, so 

called lattice model network is model of labor for arcs (Activities on Arrows, Ao). If 

the vertices of the graph is work, and arcs reflect the relationship between the end of 

one job and the beginning of another, and constructed so called lattice model network 

is model with works in knots (Activities on Nodes, Ao) [1]. 

Thus, the structure network graph includes three types of elements: 

- events - the points in time when there is the beginning or completion of any 

work (works); 
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- work - indivisible parts of the range of actions necessary to perform a certain 

task; 

- bogus work - conventional network structure elements graphics used only to 

indicate the logical connection of individual events. 

The specified range of activities is ordered in a logical sequence of their release 

certain groups of works that can and should be performed in parallel. For these 

groups may include individual work mesh graphics (MG), which are then sewn into 

one consolidated MG. 

For each of audited possibility of transferring there is its beginning near the 

entrance, and end - closer to the final events of MG, and where possible reconstructed 

MG. To build an optimal model of the NPM packet used Microsoft Project [2]. 

Construction schedule is only the first step towards achieving this goal. The 

second step is to calculate the network model, do it right on schedule network using 

simple rules [1]. 

To optimize the criterion "time – costs" is to reduce the execution time of the 

project. Optimizing graphics network based on the redistribution of resources in 

critical areas in the reserve so that the performance of all the work became minimal. 

Moving resources is only possible between jobs in which the execution of all or the 

most part covered. Taking off the resources of the backup and sending them to the 

critical work of the first extended duration of work and reduce the duration of the 

second. 

Suppose we have a set critical paths as a plurality Gкр. subgraphs, Gкр.1, Gкр.2, 

… , Gкр.n graphGN given mains network. Moving on each arc (i, j)  as critical and 

backup path put certain costs in line d,j. Knowing the time duration of the particular 

type of work, denote it by moving from vertex i to vertex j, and the discount rate - 

because of . Within its appointed exists an optimal stationary strategy: 

))((min)(
,

ijii
ji

ii dtStS ,     (1) 

where 0 < <1, and dij - Integrated discounted costs. 

By Theorem on stationary strategy (1 - "there are always clearly defined finite

)( ii tS
, ki ,1 , and, accordingly, stationary optimal strategy" - define the conditions of 

existence of clearly defined finite iY , ki ,1 : 

1) for all values iy , ki ,1 on the branches backup path there is a clear and finite 

solution
*
iS , pi ,1 . 

2) the ratio of tension to find work in the interval (0.5…0.8), then the 

stationary strategy *
iS to optimal. 

Consider the case when criterion (1) is the average cost per time interval. Let 
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within the implementation of a development strategy set minimum D value costs. 

Then the equivalent average costs for each vertex oriented critical path is advisable to 

tie ratio: 

,10,)1()1( Dy ii   (2) 

where βi - "quota" in the sense of value i peak, i.e.a percentage: 

.
100

ijd
 

Then: 

10,
1

D
y ci , 

and functional equation is written as: 

),(min
),(

Ddiji
ji

i     (3) 

or the equivalent form for all peaks and backup path: 

).(min
),(

iji
ji

i dD     (4) 

To solve the functional equation (4) used the method of iterations on strategies 

[1]. Optimization of the schedule can be implemented in the environment of the 

software package MS Project [2]. 

The analysis schedule is made by technology: PERT (Program, Evaluation and 

Review Technique), which is based pessimistic study (with a maximum duration and 

cost problems), optimism (with a minimum duration and cost) and expected, most 

realistic scenarios. Investigated in the modification of the classical model of 

scheduling production processes towards optimizing the criterion "time - cost" allows 

to solve practical problems scheduling big size. 
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