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Analysis of known methods and modern equipment for printing and publishing (sheet rotary machines,
roll machines, flat-printing and platen machines for flat impression block, relief, intaglio and digital printing)
is conducted in this article. In a result of the analysis article authors have to make a conclusion, that most
prospective equipment for automated printing and publishing complexes are: high-performance sheet and roll
machines, in that number crucible, flatbed and rotary three-cylinder machines and also single-layer and multi-
layer sectional machines, digital laser and inkjet machines. Authors propose a mathematical model of an
automated optimization system of functioning of modern printing and publishing companies. In the model are
used databases with information about orders (quantity, volumes, content, terms of orders fulfiliment,
admissible prime value and characteristics of quality of finished products), production capacities of printing
and publishing enterprises of the region (destination, quantity and productivity of equipment, its technological
capabilities, loading with other orders, service life), as well as additional data about value of transportation
and storage of ready products, the possibility and feasibility of transferring orders to other enterprises and
more. The elaborated model can be used as a basis for creation of a computer program for automated synthesis
and analysis of functioning optimization of modern printing and publishing companies in the region to improve
their efficiency, as well as for help customers of printing products in selection of optimal variants of orders
fulfillment. The modeling results will allow to rationalize the utilization of enterprises capacity, to reduce the
value of finished products, to ensure their proper quality, to avoid of disruptions during of peak periods of
enterprises loading, to reduce the value of repair and maintenance of the complex equipment.

Key words: mathematical model, computerized system, optimal fulfillment, printing, publishing
complex, databases, efficiency characteristics.

F. 5. Fig. 2. Ref. 9.

1. Problem formulation

The printing and publishing industry plays an very important role in the activities of enterprises, which
produce books, magazines, newspapers, advertising, labels, as well as in general in business and everyday life.
Demand for printed products is constant, but in some periods it can increase sharply. This happens, for
example, during the preparation and conduct of election campaigns, promotions and holiday sales (New Year,
Christmas, March 8, "Black Friday"). It is likely in such situations that prices for printing services will rise.
Besides in these periods can take place some disrupts of timely execution of some orders. To prevent this, it is
advisable to use automated systems for optimal distribution of orders between printing and publishing
companies in the region to ensure timely and quality orders fulfillment, with material expenses, which do not
exceed of average market values for the region, without equipment overloading and without of any work
failures [1, 2].

For reliable operation of automated systems there is necessary to collect and process vast amounts of
information about orders to be executed in the near future (number, scope, content and timing of each order,
admissible value and quality of finished products), information about capacities of printing and publishing
enterprises of the region (destination, quantity and productivity of equipment, its technological capabilities,
loading with other orders, service life), as well as additional data about value of transportation and storage of
finished products, possibility and feasibility of orders transferring to other enterprises, optimal time reserve)

3.
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2. Analysis of last researches and publications
At the Fig. 1 is presented a classification of printing machines, which reflects the basic principles of
their construction [3].

Printing machines

Sheet machines Roll machines

Crucible machines Flatbed machines Rotary machines
D 8 8 & ¢

One-layer machines Multi-layer machines;

Sectional machines Planetary machines

8888 &

Fig. 1. Classification of printing machines

Depending from kind of the material for printing and from method of its feeding (ribbons, unrolled
from coil or sheets, which are fed from a bundle) the printing equipment is divided at rolled and sheet machines.

The next feature classification is form of their printing surface. Executive elements of the rotary
printing machines have form of a cylinder. Executive surfaces of printing form of the flatbed machines are
located in a plane and an pressing effort creates by a cylindrical surface. Both printing surfaces of the crucible
machines are flat.

Depending from the number of ink colors for printing, distinguish multi-layer and single-layer
machines. Almost all modern flat-bed and crucible machines are related to the single-layer automatic machines
or to the semi-automatic machines for processing of sheet materials. Rotary machines provide automatic
printing on sheet or on tape materials. At the same time, both single-layer and multi-layer machines are widely
used. Double-sided rotary machines have also wide distribution. Material in these machines is printed
simultaneously or sequentially from both sides.

Multilayer sectional machines make up from standard single-layer printing units. Planetary multi-color
machines contain one main printing cylinder and several more additional cylinders, located around of main
cylinder (Fig. 1).

Flat bed and crucible machines realize relief printing method, rotary machines can work in accordance
with relief, offset or intaglio printing methods [4]. Roll-fed rotary machines have the highest operating speed
since most of their mechanisms provide continuous unidirectional movement of material with a constant speed.
Crucible and flat-bed machines are equipped with a cycle mechanism and with massive printing apparatuses.
That leads to significant inertial loads, to decrease of their speed capabilities and courses the lowest speed of
printing of this equipment. Sheet-fed rotary presses occupy an intermediate position between web rotary and
flat-bed presses in terms of their speed capabilities.
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The printing machines can be compared with each other in terms of utilization rates of a cycle — K¢
and of utilization of the surface of the printing cylinder — Kq, which can calculate with help of the formulas

[3]:

tp _ eyl s Lmae
K. = TI'F—’ et Doy N R'DE}'[’

where tp,— sheet printing time; T — duration of a kinematic cycle; Lc,— length of a working part of the
cylinder surface; D¢y — diameter of the printing cylinder; Lmax— largest sheet size in the direction of its feeding.

For roll-fed machines K¢ = Ky = 1.0; for sheet machines K¢ = K¢y = 0.60-0.85; for flat-bed machines
Kc=0.2 - 0.3 and K¢y = 0.3-0.6; for crucible machines K.<0.1.

Last time digital printing machines become widespread. This equipment is based on various physical
and chemical processes. The vast majority of the digital printers designed for high-performance printing are
based on electro-photographic and related technologies. The main types of the digital printing equipment are
laser and inkjet printing machines.

In recent years, manufacturers of an electro-photographic dry toner equipment (laser machines) have
made significant progress in expanding of the range of printing materials by developing printing mechanisms
with transfer of toner through intermediate surfaces. The differences lie in the methods of forming of a latent
image, principles of development, technological modes, and the like.

The second group is formed by inkjet technologies, which are realized mainly in large-format printers
and in web digital machines. Inkjet printing technologies are divided into two groups: with continuous ink
supply and with intermittent ink supply (drop-on-demand).

Based on the results of the fulfilled analysis, it can be concluded, that the regional automated printing
and publishing complexes should include as a main equipment the modern high-performance sheet and roll
machines (crucible, flatbed and rotary three-cylinder presses, single-layer and multi-layer sectional presses for
high-volume printing), as well as laser and inkjet printing machines provide high-performance and high-quality
low-volume printing. For such complexes can be developed a mathematical model (presented lower in the
article) and a computer program of optimal functioning. At the same time, the use in the complexes of the
planetary machines is impractical due to their high complexity and value.

In most cases the production of printed products includes the following three or four separate, but
interrelated processes [4]:

1. Processing of a textual and graphic information, preparation of so called originals and artworks,
which must be reproduced with help of polygraphic methods. A result of this process are negatives or
transparencies, which contained information from printing plates.

2. Manufacturing from the negatives or the transparencies of a set of printing forms necessary for the
reproduction of the information.

3. Printing of a circulation (reproduction of the information), that is, obtaining from the printed forms
of a certain number of identical printed sheets, notebooks or other printed products.

4. Realization of finishing (varnishing of prints, etc.), stitching or stitching and pallet processes
(making brochures, books from separate elements).

The first two processes are often referred to as preparatory stages, the third and fourth processes can
be fulfilled as a single process at automated lines.

In the printing industry are used three main (classic) types of printing: flat impression block, relief
printing and intaglio. According to the generally accepted classification, they differ from each other by
principle of separation on printed forms of printed and blank elements [4].

A flexographic printing is a type of the relief printing, which uses spring-elastic printing plates and
quickly set low-viscosity inks. A flexographic printing plate is a one-, two- or multi-layer elastic form of the
relief printing, made from elastomers (for example, rubber) or from photopolymers.

The transfer of the ink image from various printing plates to the printing material (paper) is usually
carried out as a result of the generated pressure. In this case, the printing plate is fixed on one cylinder, and the
other connecting cylinder creates the necessary pressure on paper (Fig. 2, a). In the process of printing, ink can
be transferred to printed material through an intermediate spring-elastic plate (Fig. 2, b) [4].

In the first case (Fig. 2, a), the paper 1 is directly in contact with the printing form 2 and the ink, as a
result of the generated pressure, passes from the printing elements of the form directly to the paper, forming
an imprint. In this case, the image on the form must be reversed (mirrored). This ink transfer is widely used in
relief printing and in intaglio printing techniques and much less frequently - in flat impression block printing.
These printing methods have full names "straight relief printing”, "straight intaglio™ and "straight flat
impression block". But in practice, the word "straight" as usually does not used.
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In the second case (Fig. 2, b), the printing form 2 in the process of printing collides with the spring-
elastic (rubber-fabric) plate 3, which takes on the ink from the printing elements of the form, and then transfers
it to the printing paper 1. In this case, the image on the printing form should be straight (on the rubber-fabric
plate - reverse, on paper - straight). This indirect printing is called offset method. It is used primarily for flat
impression block, less often for relief printing and even less often for intaglio printing.

Fig. 2. Schemes of ink transfer from the printing plate to the paper:
a — straight printing; b — offset printing;
1 — paper; 2 - printing form; 3 - spring-elastic (rubber-fabric) plate

If the indirect method of ink transfer is used in relief printing, then such printing is called relief offset,
in intaglio - intaglio offset, in flat impression block - offset.

Necessity of use of the offset ink transfer method, primarily in course of flat impression block printing,
is due to the fact that in the process of its realization, hydrophilic and oleophilic films of the printing plate
collide not with a relatively stiff paper, but with an elastic rubber-fabric plate.

Due to this, the pressure required for printing and the wear of the printing and blank elements of the
form are reduced, while circulation life of the printing plate is increased. Other advantages of the offset printing
[1 - 4] are: the possibility of using of paper of any density, high productivity of printing devices for realization
of the method. The disadvantages of this method are: the use of a limited set of inks, the need to adjust printing
machines individually for each order, low profitability in the case of small orders, long terms of orders
fulfillment, the impossibility of correcting errors in course of the printing process.

In this regard, last time digital printing becomes more and more wide spread. It is realized directly on
paper, without of the use of intermediate forms and stamps. In the case of the digital printing, it becomes
possible to obtain high-quality and inexpensive printed products in small or in large volumes and in a short
time. In this case, a customer can correct the detected errors even at the printing stage. Disadvantages of the
digital printing are: restrictions for the use of gold and silver inks, restrictions for the format of products. But
these disadvantages are not so significant, therefore, this particular printing method is, in our opinion, the most
promising for modern automated printing publishing complexes with a computerized system of distribution
and fulfillment of orders.

At the first stage of elaboration of a mathematical model of an automated system of optimization
functioning of printing and publishing complexes is created databases of the automated system.

The databases are the initial information for further automated synthesis and analysis of options for
order fulfillment and for selection of the optimal option with the consideration of main efficiency indicators
and additional conditions of product customers. There is proposed to divide the entire volume of this
information into five databases [5].

Database 1 (DB1) - parameters of orders received on the date ty

- date of orders completion - t; (must be the same for all of group orders);

- volumes of orders - ny, n, ..., nm(where 1, 2, ..., m - serial numbers of orders), pcs;

- orders formats (there can be several different formats) - 41, Ao, ..., Am;

- admissible value of manufacturing products for each order - C4, Cy, ..., Cn, UAH;

- availability or absence of an artwork (in a flowchart of the algorithm and in a computer program for
the automated synthesis and analysis of the order execution options, there is proposed to use for designation
this quality an abbreviation: AW + - if there is the artwork and AW- - in case of the artwork absence).
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Database 2 (DB2) - parameters of quality of finished products [6] are indicated for each part of each

order.

Parameters of a printing and publishing design are:

- format of the set strip (quantity, pcs - nc, width of columns, mm - bei, bea, ..., bew);

- size and typeface (for example, Times New Roman - 12);

- type of a cover and a binder cover: HG - hard glossy; HM - hard matte; SG - soft glossy; SM - soft
matte;

- specific part of illustrations in each product - SPI, %;

- type and weight of printing paper: PM - matte paper; PG - glossy paper; paper weight, for example
Pw=80 g/sq.m.;

Parameters of printing performance:

- color combination, maximum deviation — C4, mm;

- tone rendition of single-color illustrations — T, points;

- color rendering of multi-color illustrations — T, m, points;

- text contrast - C;, points;

- maximum deviation of sizes of fields in the edition - Dy, mm;

- dimensions of binding cover edges — D¢, mm;

- deviation from rectangularity of the edition - Dy, mm.

Reliability parameters:

- specific force of tearing out of a sheet under utilization of adhesive binding method of fastening — F, N/mm;

- specific breaking force of tearing of a block at a notebooks junction — F,, N/ mm;

- specific effort of tearing out of the block from the cover - Fie, N/ mm;

- the maximum permissible load for the block (stacked) or for the rack (multi-tiered) storage — Fi, t/m.;

Parameters of economical use of raw materials:

- coefficient of use of a paper area, Kup,%.

Aesthetic parameters:

- number of colors - ng;

- absence of defects of rejected product - Aq, points;

- aesthetic perception of the publication - E,, points.

Unification and standardization parameters:

- parameter of the use of standardized design elements in the publication - K.

Database 3 (DB3) - parameters of an equipment of an automated polygraphic publishing complex.

- the number of the equipment of the complex separately by types of the machines (see Fig. 1), pcs: Ni
- the number of the crucible machines; N2 - the number of the flatbed printing machines; N3 - the number of the
sheet rotary single-layer machines; N4 - the number of the sheet rotary multilayer machines; Ns- the number
of the roll-fed rotary single-layer machines; Ng - the number of the roll-fed rotary multi-layer machines; N- -
the number of the laser digital machines; Ns- the number of the inkjet digital machines;

- the number of machines of the complex, separately according to the printing methods, they are
realized, pcs: Nin - the number of the machines for the flat impression block printing; Nam - the number of the
machines for the relief printing; Nam - the number of the intaglio printing machines; Nam - the number of the
machines for the digital printing;

- total productivity of the complex equipment separately for each type of machines, pcs / h: Q: - the
productivity of the sheet crucible machines; Q: - the productivity of the sheet-fed flat-printing machines; Qs -
the productivity of the sheet rotary single-layer machines; Q.- the productivity of the sheet rotary multi-layer
machines; Qs - the productivity of the roll-fed rotary single-layer machines; Qs - the productivity of the roll-
fed rotary multi-layer machines; Q- - the productivity of the laser digital machines; Qs - the productivity of the
inkjet digital machines;

- total productivity of the machines of the complex separately by printing methods, they are realized,
pcs / h: Qim - the productivity of the machines for the flat impression block printing; Qam - the productivity of
the machines for the relief printing; Qsm - the productivity of the intaglio printing machines; Qam - the
productivity of the machines for the digital printing;

- formats of the orders printed on the machines of each type, for example, the formats of the sheet
crucible machines - F1: Ag, Ay, ..., Ai; the formats of the sheet-fed flat-bed printing machines - Fz: Ag, Ay, ..., Aj
and so on for all other types;
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- formats of the orders that are printed by each of the methods, for example, the formats of the flat
impression block printing - Fim: A1, Ao, ..., Ax; the relief formats - Fon: Az, A2, ..., Ai; the intaglio printing
formats - Fam: A1, 42, ..., Am; the digital printing formats - Fam: A1, A2, ..., An;

- operating and overhead expenses per unit of production (electricity value, salaries of operators and
management personnel, depreciation and social deductions, taxes) in case of using of each of the types of the
complex machines, UAH / piece : Vi — the expenses for the sheet crucible machines; V- - the expenses for the
sheet-fed flat-printing machines; Vs - the expenses for the sheet rotary single-layer machines; Vs - the expenses
for the sheet rotary multilayer machines; Vs - the expenses for the roll-fed rotary single-layer machines; Vs -
the expenses for the roll-fed rotary multilayer machines; V7 - the expenses for the laser digital machines; Vg-
the expenses for the inkjet digital machines;

- the workload of the machines of each type of complex in the period t;- tyin % from the total operating
time of the equipment in this period, taking into account the preparatory-final time and downtime, associated
with equipment maintenance and with organizational and technical reasons [7]: L1 - the workload for the sheet
crucible machines; L. - the workload for the sheet-fed flat-printing machines; Ls - the workload for the sheet
rotary single-layer machines; L4- the workload for the sheet rotary multi-layer machines; Ls- the workload for
the roll-fed rotary single-layer machines; Lg - the workload for the roll-fed rotary multilayer machines; L7 - the
workload for the laser digital machines; Ls - the workload for the inkjet digital machines.

Database 4 (DB4) - the parameters of previous orders, which were carried out efficiently and on time,
with using of the equipment of the automated printing and publishing complex.

The list of the parameters of the DB1 are recorded for the each preliminary order, with indication of
the order number in the index of each parameter and of its point. In this database is pointed out an actual value
of products manufacturing for each order - Ci, Cos, ..., Cir, UAH. So the database 4 consists an information
about:

- the workload of machines of each type of the complex during of the order fulfillment in % from the
total operating time [8, 9], for example, for order No. 1: Li.; - the workload of the sheet crucible machines; L,-
1 - the workload of the sheet-fed flat-printing machines; Ls.1 - the workload of the sheet rotary single-layer
machines; La.1 - the workload of the sheet rotary multi-layer machines; Ls.; - the workload of the roll-fed rotary
single-layer machines; Le.1 - the workload of the roll-fed rotary multi-layer machines; Ly.1 - the workload of the
laser digital machines; Ls.1 - the workload of the inkjet digital machines;

- the number of machines of each type, which were involved in the order fulfillment, for example, for
the order No. 1, pcs: Ni.1 - the number of the sheet crucible machines; Na.; - the number of the sheet-fed flat-
printing machines; Ns., - the number of the sheet rotary single-layer machines; Na.1 - the number of the sheet
rotary multilayer machines; Ns.; - the number of the roll-to-roll rotary single-layer machines; Ne-1 - the number
of the roll-fed rotary multilayer machines; N-.1 - the number of the laser digital machines; Nsg.1 - the number of
the inkjet digital machines;

- the number of the machines of the complex separately by printing methods, they are realized, for
example, for the order No. 1, pcs: Nin-1- the number of the machines for flat impression block printing; Nom -
1- the number of the relief machines; Nan .1 - the number of the intaglio printing machines; Nam-1 - the number
of the machines for digital printing;

Database 5 (DB5) data about additional conditions and circumstances:

- the value of paper and consumables (paints, toners, etc.) for manufacture of the all parts the orders
Vi, Vinp2, +eey Vinpt, UAH;

- the value of storage and delivery of the products to the customer, UAH - Vg1, Vsa, ..., Vsdm;

- data about preparation orders artworks in case of their absence: if the artwork will be prepared by the
customer or by a third company, there is need to point out the time of its preparation tomi, tomz, ..., tomt, h; if the
artwork will be prepared by workers of the complex, then point out the time toms, toma, ..., tomt, h OF its preparation
and the value of work Vpm1, Vpmz, ..., Vpmt, UAH;

- time reserve ti, tr, ..., tn, h for cases of failures and disruptions in order fulfillment (equipment
failure, disruptions in the supply of materials and paper, absence of an operator due to him or her illness, lack
of electricity, etc.).

After the databases formation there is need to elaborate a mathematical model for determining of
efficiency parameters, synthesis and analysis of functioning options of the printing and publishing complexes.

At the first stage of the automated synthesis and analysis of the functioning options for the printing
publishing complex is determined a possibility of fulfilling one or more of the orders, which were received
simultaneously on the date t, according to the options that were used in the system earlier [9].
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To do this, after the completion of databases formation is analyzed in an interactive mode or with using
of a special computer program the correspondence of the parameters DB1 and DB4 in with help of the formulas

ny —* {nlf,nzf, ...,n,pf}; Ay = Aif; n, — {nlf,nzf, ...,npf}; A,y — A}-f 1)

M, —* {nif,nzf,...,nw}; A _:'Akf,
where nis, Nar, ..., Npr - Volumes of the 1st, 2nd, ..., p-th orders, which were previously realized with
using of the system;
Ait, Ay, ..., Ak - print formats of i-th, j-th, ..., k-th orders from DB4, which should be similar in
format and in volume to the orders n1, nz, ..., Nm, Which were received.
For similar orders, which were selected from the DB4, according to formulas (1) is checked up the
fulfillment of the conditions
Ci=Cip; Gy =Gy, .., €, = G, )

where Cq, Cy, ..., Cn - the value of the 1-st, 2-nd, ..., m-th received order;

Cit, Cit, ..., Cx, - the value of the i-th, j-th, ..., k-th order from the DB4.

If conditions (2) are fulfilled, then for each part of the received orders if for them were pre-selected
variants from DB4 are checked availability of the artwork: AW +.

In case of availability for orders from DB1 of the artwork of corresponding variants in the DB4, there
is checked up the possibility of their timely fulfillment with using of the equipment specified for the similar
orders from the DB4. At this stage there is need to take into consideration availability of this equipment in
course of time of order fulfillment. In this case, the conditions are used

< N,Q,(100 - L,); > ng < N;Q;(100 —L;); .

':rf_ th :ITa_t;:m'_ “try —th :ITa_r;:m: “lrg
T
l:tf_ th:ITa._tme —trm = Nk Qk (1':":. B ijj
where T, — the actual operating time of the equipment of the printing publishing complex during the
day, h.

The verification is carried out with using of formulas (3), for each part of each order if for their
implementation are used machines of different types. In this case, the durations tom1, tom2, ..., tomm are took into
calculations only for orders, which for the moment have not the artworks.

For the other orders, without of corresponding variants from the DB4, select a suitable equipment for
printing after completion of development of the artworks and with consideration of the quality parameters from
DB2 and of the order formats Ai, Ao, ..., Amor. FOr each unit of the selected equipment is realized productivity
and availability check with using of the formulas (3). In cases when these conditions are not met, another
variant of the machine or of printing method is checked (see database DB3). In course of the selection by

printing method in the formulas (3) instead of N:'r'?z'; N}.,Q}.; Nier Qe set Nims Qz‘m; Nim. Q}'m; Niems Qiem.,
Then, after the selection of the suitable printing method (fulfiliment of the condition (3)) in the same way select
the type of a suitable machine for printing.

The value check is performed according to the formulas

(3)

Cl = Vmpl + I{uml + TrJrs'n'1+T';1'-ﬁ'ﬂ:|_5 CZ = Vm*p! + T’{um! + Vsd! +V2ﬂ2,.“, (4)
Cm E Vm',‘!:lm + Ir{,t:l:vn:".rl + Vsdm+anm_
The components V;,ml, anﬂ, Vomm in the formulas (4) are taken into account only if there are

no artworks for the corresponding orders at the time t = ts.

In cases of non-fulfillment of the conditions (4) for one or for several orders, an attempt is made to
select an another variant of their fulfillment, first by the condition (3), and then with the help of the condition
(4). Before this check, as before, an analysis is carried out according to the data from DB2 and with
consideration of the order formats Az, Az, ..., Am.

If, after the checks, there are several acceptable options for some order fulfillment, an optimal option
is selected in terms of productivity (conditions (3)) or of implementation value (conditions (4)).

The proposed model can use as a basis for creation of a computer program for automated analysis and
synthesis of possible options of fulfillment of printing products orders and for choosing of an optimal variant
both for the customer and for the contractor. In addition, optimization of complex equipment operation will
reduce operating expenses. The DB4 data can be used for rationalization and planning of maintenance and
repair works for the complex machines.
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5. Conclusions

1. An urgent task for printing and publishing enterprises of Ukraine and of other countries is to create
on their basis production complexes with automated optimization of operation, which will allow to rationalize
the utilization of enterprises capacity, to reduce the value of finished products, to ensure their proper quality,
to avoid of disruptions during of peak periods of enterprises loading, to reduce the value of repair and
maintenance of the complexes equipment.

2. To perform this task in the work was analyzed a classification and basic technological parameters
of a modern printing and publishing equipment. This information allows to determine types of the machines,
which should be included in the complex. Most prospective equipment for the complex are: high-performance
sheet and roll machines, in that number crucible, flatbed and rotary three-cylinder machines, single-layer and
multi-layer sectional machines, digital laser and inkjet machines.

3. Main printing methods, which can be used during of complex operation, are analyzed. As a result
was made a conclusion about of expediency of using of offset printing for fulfillment of large orders, at the
same time, digital printing is more effective for small orders fulfillment.

4. There is developed a databases structure, which contain an initial information for the automated
synthesis and analysis of variants of orders fulfillment with help of the printing and publishing complexes and
with selection of an optimal variant.

5. The authors offered a mathematical model for definition of main efficiency parameters of orders
performance with help of an automated printing and publishing complex. These parameters are: work
productivity and value of finished products, with provision of proper quality characteristics and with
consideration of additional conditions and circumstances. The developed mathematical model can be used as
a basis for creation of a computer program for automated synthesis and analysis of functioning variants of
modern printing and publishing complexes and for selection of the optimal variant.
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MOJIEJIb OIITUMIBAIIL ®YHKIIIOHYBAHHSA CYYACHUX MOJITPA®IUYHO-
BUJABHUYUX KOMIIJIEKCIB

Y cmammi nposooumucs ananiz eidomux memodie ma Cy4acHo2o 00IA0HAHHS O NOiepagiunoi ma
BUOABHUYOT OISLTLHOCII (TUCMOBUX POMAYTUHUX MAWUH, PYIOHHUX MAWUH, NIOCKOOPYKAPCOKUX | MUSETbHUX
Mawiun 071 NIOCKO20, BUCOKO20, 2IUOO0K020 ma Yyu@posoz2o Opyky). B pezyremami ananizy asmopu cmammi
npuiuLIU 00 UCHOBKY, WO HAUOLIbUW NEPCNEKMUSHUM OOJAOHAHHAM OISl AGMOMAMUZ08AHUX NOAICPADIUHO-
BUOABHUYUX KOMNICKCI6 €. GUCOKONPOOYKIMUGHI TUCTOGI MA PYIOHHI MAUWIUHU, 8 MOMY YUCHI MUSETbHI,
NGHWEmHI | POMOPHI MPbOXYULIHOPOSI, 4 MAKON’C OOHOYUTIHOPOBI OOHOUAPOBT Ma 6a2amouiaposi cexyitii
Mawuny, YuPposi nazepri ma cmpymeHesi MAawluHu. A8mopu NpoOnoHYHmMb MAMEMAMUYHY MOOeilb
agmMoMamu308aHoi  cucmemu — onmumizayii  OYHKYIOHYBAHHA — CYUACHUX — NOAIZPAPIUHO-8UOABHUYUX
nionpuemcms. Y mMooeni GUKopucmosyiomscs 6a3u 0aHux 3 inQopmayicio npo 3amosients (KinbKicmo, 06csuU,
3Micm, MepMiHU GUKOHAHHA 3AMOB/IeHb, OONYCIMUMY cODIGapmicms ma XapaKxmepucmuky AKoCmi 20mogoi
npoOYKYiL), GUPOOHUYI NOMYNCHOCMI NONIPAPIUHO-BUOABHUYUX NIONPUEMCME De2iOHY  (NPUSHAYEHHS,
KIbKICMb | NPOOYKMUBHICIb  0ONAOHAHHS, U020 MEXHOLO2IYHI MONCIUBOCTI, 3A6AHMANCEHHS THUUMU
3AMOBIEHHAMU, MEPMIH CAYHCOU), A MaAKoNHC 000amKo8i OAHI NPO 6APMICMb MPAHCNOPMYGAHHA MdA
30epieannsi 20Moeoi NPOOYKYIL, MONCIUBOCHI [ OOYLIbHICINb Nepedayi 3aMO6IeHb THUUM NIONPUEMCIBAM
mowo. Po3pobiena moodens modce 6ymu UKOpUCMAana ik OCHO8A OJisi CMEOPEHHS KOMR tomepHoi npoepamu
Ol A8MOMAMU308AHO20 CUHME3Y MdA AHANIZY ONMUMI3AYii QYHKYIOHYBAHHA CYHACHUX NONiepaiuHO-
BUOABHUYUX NIONPUEMCIE Pe2iony 3 Memoio NiOGUWEHHs IX e@ekmueHocmi, a maxodc 0l 0onomocu
3AMOBHUKAM NONE2PAPIUHOL nPOOYKYIL Y 6UOOPI ONMUMATBHUX 8APIAHMIE BUKOHAHHS 3aMO61eHb. Pesyismamu
MOOeN08aHHsL 00360JIAMb PAYIOHANIZYEAMU BUKOPUCTIAHHS NOMYICHOCIEU NIONPUEMCING, SHUSUMU 8APMICND
20mo6oi npodykyii, 3abe3neyumu ii HANEIHCHY AKICMb, YHUKHYMU 300i8 6 NiKo8i nepiodu 3a8aHmMaiCeHHs
niONpueEMcme, 3HUZUMU 8apmicms peMormy i 00Cy208y8anHs 00AAOHAHHA KOMNILEKCY.

Knwuosi cnoea: mamemamuyna Mmodenvb, KOMR'IOmepu3oéaHa  cucmemd, ONMUMALbHE
Qyukyionysanns, noniepais, UOAGHUYUL KOMNAEKE, OA3U OAHUX, NOKAZHUKY eheKMUBHOCTII.

@. 5. Puc. 2. Jlim. 9.

MOJEJIb OITUMU3AIIUU @YHKIHIUOHUPOBAHUA COBPEMEHHbBIX
MNOJUTPA®GUYECKUX U U3JATEJbCKUX KOMIIJIEKCOB
B cmamve nposooumca awanus uzeecmHblX Memoodo8 U COBPEMEHHO20 000py008aHus O
noauepaguueckol u u30AmenbeKol 0eamenbHOCmU (TUCMOBbIX POMAYUOHHBIX MAWUH, DYIOHHLIX MAWUH,
NIOCKONEUAMHBIX U MUSETbHLIX MAWUH OJisl NJIOCKOU, 8bICOKOU, 2nybokol u yugposol neyamu). B
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pesyrvmame aHAIU3Ad ABMOPbL CMAMbU NPUULTU K 861600, YMO HauboIee nepcnekmubviM 000py008anuem
0Nl ABMOMAMUBUPOBAHHLIX — NOAuSpaguueckux U U30AMENbCKUX — KOMWAEKCO8  SGIAIOMCA!
BbICOKONPOU3BOOUMENbHbLE TUCTNOGble U PYIOHHbIE MAUUHbL, 6 MOM YUCLe Mu2eibible, NIAHUEmHble U
POMOpHbBIE MPEXYUIUHOPOBble, d MAKICe OOHOYUTUHOPOBLIE OOHOCIOUHbIE U MHO2OCTIOUHbIE CeKYUOHHbIE
Mawiunsl, Yupposvie nazeprvle U cmpyliHble MAWUHbL. ABMOpbl NPeoaazarom MameMamuieckyro Mooedb
ABMOMAMUZUPOBAHHOU CUCMEMbL ONMUMU3AYUU QYHKYUOHUPOBAHUSL COBPEMEHHBIX HONUSPAPUUECKUX U
uzoamenvbCekux npeonpusmui. B modenu ucnonvzyromcs 06azvl OaHMbIX € UHDOpMayuel o0 3aKa3ax
(konuuecmeo, 00veMvl, coOepicanue, CPOKU BbLINOIHEHUS 3AKA308, OONYCUMAs CebecmouMocms U
Xapaxmepucmuky Kavecmeda 20mogou NpoOyKyuu), NpousBo0CMEeHHbIX MOWHOCMAX NOauepapuieckux u
U30amenbCKux npeOnpusmuLl pecuoHa (HasHaverue, KOauuecmso u npou3e00umebHoCms 0060pPy008aHUS, €20
MEXHOI02UYECKUe BO3MONCHOCIU, 3A2PY3KA OPYUMU 3AKA3AMU, CPOK CIYIHCObl), a makce OONOIHUMENbHbIE
Oanuble O CMOUMOCMU MPAHCHOPMUPOBKU U XPAHEHUs 20MOB0U HPOOVKYUU, BO3ZMONCHOCHU U
yenecooopasHocmu nepeoayll 3aKazos opyeum npeOnpusmusm u mmozoe opyeoe. Paspabomannas mooenw
Modcem  Oblmb  UCNOAL306AHA KAK  OCHOBA OAs  CO30AHUs  KOMHBIOMEPHOU  npozpammvl  OJis
ABMOMAMUZUPOBAHHO20 — CUHME3d U  AHAIU3A — ONMUMUZAYUU  (DYHKYUOHUPOBAHUSL  COBPEMEHHBIX
NOAUSPAPUHECKUX U U30AMETbCKUX NPEONPUSMULL PeCUOHA C Yelblo NOSbluleHUs: Ux dppexmusnocmu, a
makoice 0N NOMOWU 3AKAZYUKAM NOIUSPAPDUUECKOU NPOOYKYUU 8 6blO0pe ONMUMANLHBIX 6APUAHIMO8
BLINONHEHUSL  3aKA308. Pe3yromamvl  MOOeIUposanusi NO360AAM  PAYUOHATUIUPOBAMb  UCHOIb308AHUE
MowHocmell npeOnpusimul, CHU3UMb CHOUMOCHb 20MOGOU HPOOYKYUlU, obecneyums ee Haodaexcauee
Kauecmeso, uzbesicams cO0es 8 NUKOGbLe NEPUOOLL 3a2PY3KU NPEONPUSIMULL, CHUZUMb CHOUMOCHb DEMOHIMA U
obcayscu8anust 060py008aHUs KOMNIEKCA.

Knwouesvie cnosa: mamemamuueckas Mooenb, KOMRbIOMEPUIUPOSAHHASL CUCTNEMA, ONMUMATbHOE
@yHKyuonuposanue,  noaucpaua,  U30AMeNbCKUll  KOMNAEKC, 0a3bl  OAHHBIX,  XAPAKMepUucmuKu
aghgpexmusrocmu.

@. 5. Puc. 2. JIum. 9.
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