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Purpose. Development and justification of the methodology for setting the boundary contours of
the quarry and the payback period of capital investments for the development of the deposit in an
open way, taking into account the parameters of transport, certainly the distance of transporting the
rock mass and the production cost of 1 ton-kilometer.

Methods. The developed methodology was tested on a model of a mold-shaped deposit, built
using the AutoCAD software. The model parameters were adopted close to bedding conditions of
Novo-Dmytrivsk brown coal deposit. The data on geological cross-sectional area, area of mineral
contacts with overburden rocks, rock and mineral volumes by stages and in horizontal layers are
recorded in an Excel electronic data table, which is the base for calculation economic and mathemat-
ical model for a deposit open-cast mining. The model takes into account the volume of mining rocks,
their excavation cost, production cost and transportation distance.

Results. Based on the constructed economic and mathematical model, the dependences of mining
volumes, its cost and overburden coefficients for different mining stages and depending on the year
of mining production operation were built. By analyzing the data obtained, a significant influence of
the transport parameters on the mining cost has been established, which is not observed in the over-
burden coefficient dynamic figures by stages and years.

Scientific novelty. The relevancy of designing and planning of open-cast mining works by compar-
ison of “geological” overburden coefficients with “economical” ones was simplified, the possibility and
feasibility of comparison the actual and acceptable costs for deposit development was confirmed.

Practical value. The developed the calculating method for setting the boundary contours of the
quarry and the payback period of capital investment allows to design and plan the open-cast mining
of minerals with higher accuracy and, in the near future, allows to create on its base a software com-
plex for automated mining design.

Key words: overburden coefficient, transport parameters, quarry boundary contours, mining pro-
duction cost.

Introduction. The decision to create an industrial enterprise is made depending on
the economic feasibility of its existence. In case of insufficient profit margins or too high
risks, the investments for organization of production process are not allocated. In addi-
tion, industrial production, particularly, mining works, requires significant capital in-
vestment, which is payable in 3-5 years or more, depending on the size of an enterprise.

The size of a mining complex depends on the amount of the balance reserves of a
deposit being developed and the rock mass that is extracted along with a mineral and is
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not commodity raw material. Their development, transportation and storage are reflected
in the cost of a mineral mining and the environment state [1-3]. Therefore, the effective
deposit exploitation is determined by an optimum ratio of the cost of mining overburden
rock mass and cost of mining minerals.

Main part. In the mineral open-cast mining design practice, the quarry sizes, its
period of operation and the deposit development efficiency depend on its limit mining
depth and the parameters of the end quarry contours. Optimal parameters of the open-
cast mining are established by comparing actual indicators with acceptable ones.

Nowadays, the task of setting the boundary (end) contours of a quarry is solved by
comparing the limit overburden coefficient with the contour, average, and / or current
overburden coefficients. This measure was introduced in the middle of the XX century
due to the complexity of calculations associated with establishing an economically via-
ble depth of open-cast mining by calculating the cost of mining. At that time, the deposit
open-cast mining was carried out in quarries with the depth of about 100 m.

The introduction of these coefficients was aimed at simplifying the calculation of
the limit depth of the open-cast mining. It was assumed that the overburden coefficient
Is the constant value. As an exception, various coefficients were adopted for the devel-
opment of sediments and rocks. With this in mind, it should be emphasized that the
value of the limit overburden coefficient depends on the actual production cost of the
mineral extraction, the overburden rocks and the allowable cost of the mineral extrac-
tion (for example, the cost of extraction in underground way).

Acad. Rzhevsky V.V. emphasized that the rock mass transportation expenses in-
fluence the cost of extraction rocks with increasing of mining depth [4]. He noted that
with the change in depth of mining operations the error in calculations of a deposit de-
velopment cost makes 3-15% and may not be taken into account. However, with the
increase of the depth of a deposit open-cast mining to 500 m or more, the share of trans-
portation expenses in the rock mass production increases and now makes 50-70% [5-7].

Therefore, the assumption that the limit overburden coefficient is the constant
value is erroneous and cannot be further used to establish the boundary quarry contours.
And the attempts to apply correction coefficients to this value contradict the idea of
introducing an overburden coefficient - simplification of the procedure for setting the
boundary quarry contours.

Therefore, with increasing of accessibility and simplifying the electronic compu-
ting means, when setting the boundary position of the quarries’ contours, it is more
appropriate to comply with the conditions proposed by prof. Blyznyukov V.G. [8] that
the actual costs for the development of a deposit for a certain period of its operation
(Cs, USD) should not exceed the eligible costs (Ce, USD):

C,>C,, (1)
C.=P.AT, (2)

where: Pc. — eligible production cost of 1 ton of a mineral, USD; 4, — annual mineral
productivity of a quarry, t; 7— deposit exploitation period, years
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The value of eligible costs should be calculated taking into account the market situ-
ation and the rate of return from the deposit development. The actual costs should take
Into account the cost of open-cast mining in certain career contours. Moreover, in view of
the above, it is recommended that the cost of all processes except transportation be condi-
tionally accepted as a constant value (Cyq = const, USD), while to accept the rock mass
transportation costs (C;, USD/t-km) as increasing value depending on mining depth.

C.=Cy(V,+P)+ Zc L(V,,+Py), USD, 3)

m'i

Ii:f( s M, (4)

where: n —the number of horizons inside a quarry space; V,;, Px; —overburden rock and
mineral volumes on the horizon number “i”’, m?; |;, — distance of transportation of rock
mass from the i-horizon to the surface, km, H,- — i-horizon bedding depth, m.

It is recommended to determine the position of the quarry contours in space pro-
vided the maximal deposit development efficiency. It is known that the operation of
steep-sloping deep-bedding deposits uses a combined transport scheme, which requires
the operation of at least one board placed in projected position. Therefore, prof.
Dryzhenko A.Yu. proposed to form a non-working board at the end of the deposit for
the possibility of creating permanent transport communications, achieving the lowest
current volumes of overburden works and the possibility, under certain conditions, of
internal dumping [6, 9, 10].

However, the formation of a working board at the end of the deposit in projected
position determines the location of the quarry contours inexhaustibly. Therefore, it is
suggested to use the parameter by — the distance from the upper edge of the quarry
board in projected position to the point of intersection of the mineral contour line in
the lying side and surface.

For the equal deposit development depth, the board design is assumed to be un-
changed, regardless of its position in space. Therefore, the volume of rocks in the career
contours is identical. Therefore, the greater share of a mineral in this volume, the more
efficient the deposit exploitation is.

Based on the above, it can be argued that the position of the quarry projected
contours in plane at its equal depth is determined by the parameter by, the value of
which should be such that the volume of the border zone of a deposit is minimal. The
marginal zone of the deposit is a part of the mineral deposit not prepared for extraction,
for the disclosure of which it is necessary to disperse the side of the quarry and is above
the bottom of the quarry [11].

After setting an optimal bx parameter for the depths of a deposit open-cast mining
with the step of 100 m, the cost of a deposit development at these depths is calculated and
compared with the eligible cost. Further calculations and comparisons are specified for
depths with a step equal to the height of the ledge (10, 12, 15 m). The depth of develop-
ment at which the cost of open-cast mining is close to the eligible is considered as ending.

Thus, in determining the position of the project contours of a quarry is advisable to
set by optimizing the parameter by, and to take the depth of development taking into
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account the cost of extracting and transportation of the entire volume of rocks and com-
pare it with the eligible cost, determined by the market conditions and rate of return.

Method description. An important issue in the design of a mining enterprise is to
determine its payback period. To do this, it is necessary to build a model of open-cast
mining, close to the real one by its geometric parameters. To divide the model into j hori-
zontal layers, which in turn are divided into i stages of development based on the principle
of interconnection of deepening of mining operations and the displacement of working
ledges [12]. The vertical power of a horizontal layer should be equal to the difference of
the elevation marks of adjacent horizons, and the horizontal stage power should not exceed
the bottom width of the trench (when opening a new horizon) or the value of displacement
of the working board to open the horizon below the current altitude.

0<lI, < (ctgap +ctg,8)+b, m (5)

where: h, — the vertical power of the horizontal layer, m; o, — the slope angle of the
working ledge, degrees; f — the slope angle of non-working ledge, degrees; b — width
of non-operational safety berm, m.

Further, it is necessary to calculate the volumes of rocks (separately to determine
the volume of minerals) in stages and determine in them the average distance of rock
transportation to the surface. To calculate the distance of transport of the rock mass
volume at the i-"" stage in the j- horizontal layer by this formula:

1000H K = 1 il
Imp.i.j = i . +E|i.j.e + leli.j.e , M (6)

j

where: H; — the difference of elevation marks of the surface and the foot of the j-™ hori-

zontal layer, m; K, ,,; —the coefficient of the route development for the vehicle operating

in the j-™ horizontal layer; i; —the control slope of the vehicle route, operating in the j-"

horizontal layer,%o; lije —horizontal power of the i-" stage in the j-" horizontal layer, m.
The cost of mining in the stage is calculated by these formulas:

Crpis =V (lemp.i.j + CO)’ (7)

CPK.i.j - PK.i-j (lemp-i-j + CO)’ (8)
CV i + C K.i.j

Ciiij = p”J|:>—P”J’ ©

K.i.j

ae: Cv,,,i,,- —the cost of overburden rocks at the i-" stage in the j-" horizontal layer USD;

V,p.ij —the volume of the overburden rocks at the i-™" stage in the j-" horizontal layer,
m®; Cp, , —the cost of mining at the i-" stage in the j-" horizontal layer USD; Px.ij —

the amount of mineral at the i-™ stage in the j-™" horizontal layer, t; Cxx.; —cost of ex-
traction of 1 ton of mineral at the i-" stage in the j-" horizontal layer, USD/t.
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The stage duration is then calculated taking into account the accepted annual produc-
tivity of a mineral mining quarry and overburden equipment capacity during commission-
ing of a quarry. Then we get the dynamics of mining productivity and its cost. We deter-
mine the amount of capital investment and, taking into account the received charts and the
cost of selling the mineral, we calculate the payback period of the investments.

The nature of the influence of transport parameters will be considered on the
example of the model of development of a typical mold-like deposit of brown coal in
Western Donbass (Fig. 1). In the first and second horizontal layers, the work of a rotary
excavator in combination with a belt conveyor is assumed, in the following sequence -
a cyclic excavator in combination with motor transport [13].

i=16 i=15 i=14 i=13 i=12 i=11 i=10 i=9 i=8 i=7 i=6 i=5 1i=4 i=3 i=2 i=1

Bzzzzzz22072277754477774487777777 4757775477774 427772 77727 ”"’W :
i=17
Fig. 1. The model of development of moldy-like deposit, divided into horizontal

layers (j = 7) and stages (i = 17)
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The amount of mining works in each of the horizontal layers and stages of a de-
posit development is calculated, and according to formulas (5-9) its cost is calculated
in the stage of a deposit development (Fig. 2-5).
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Fig. 2. Mining works distribution by stages
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Fig. 3. Cost of mining stages
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Figures 2 and 3 show the volume of mining works in stages and the cost of their
deposit developing , respectively. Both charts show their growth from the first to the
seventh stage. This is due to the deepening of mining operations and, consequently, the
increase in the amount of diversity of the working board with the opening of deep
quarry horizons. However, the volume of mining is increasing by 407.9% and their
value cost by 2144%.

Further, the stages from the seventh to the sixteenth have the same volume of
mining works, while their cost increases by 51.4%. At the seventeenth stage, mining
operations are completed, the volume of which is 45% larger than at the opening of the
deposit at the first stage of the development. While the cost of mining works in the
seventeenth stage is 1213% higher than in the first one. In comparison with the first
stage, the volume of mining works is increasing by 407.9% and its cost by 3297.6%.

Figure 4 shows the phased distribution of minerals in an open-cast mining model.
The mineral mining volume increases by 19.6 times from the second to the eighth stage,
it is associated with opening the deep quarry horizons and the output to the maximum
deposit capacity. From the eighth to the fifteenth stage, the volume of minerals is al-
most unchanged, due to the horizontal deposit bedding in this part of the rock array.
While their number decreases at the sixteenth and seventeenth stages due to fading out
of mining operations.
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Fig. 5. Cost of mining 1 ton of mineral in stage
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Fig. 6. Contour overburden coefficient at the deposit development stage

Figures 5 and 6 show the dynamics of change according to the cost of extraction of
1 ton of mineral resources and contour overburden coefficient. The first stage is not
shown in charts, as the mining works are associated mainly with removal of overburden
rocks. The contour overburden coefficient from the second to the eighth stage decreases
by 767.8% as the volume of the overburden works increases by 158.8% and extraction
works — by 1860%. Further, at steps 8-15, the overburden coefficient is almost un-
changed 4.2-4.4, on the sixteenth stage it increases to 6 and at the completion of the
mining operations it drops to 1.2.

However, the cost at the stages 2-4 and 8-15 increases, unlike the overburden coef-
ficient, due to an increase in the cost of transporting the rock mass by increasing the
distance of its transportation from the bottom to the surface. Thus, it is obvious that for
the considered conditions of the deposit, on the example of the constructed model, the
value of the contour overburden coefficient cannot be fully taken into account when
designing a quarry and justifying its boundary contours.

The projected capacity of the mining quarry is 9 million tons / year. Then, in the
deposit development, taking into account the need to prepare the pioneer mining front,
the required productivity will be reached in the fourth year of mining operations (Fig.
7). Taking into account the data of the Figure 4, we determine the duration of each
stage and calculate the productivity of the quarry with extraction rock mass (Fig. 8)
and its annual cost (Fig. 9).
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Fig. 7. Mineral mining quarry productivity for years
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Fig. 8. Rock mass extraction quarry productivity for years
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Fig. 11. Dynamics of the current overburden coefficient change for years

The dynamics of decrease and increase in the unit mining cost (Fig. 10) and the
current overburden coefficient (Fig. 11) are similar to those shown in the Figures 5 and
6, respectively. It should be noted that the current overburden coefficient has been taken
into account as planned one for calculation of the unit mineral mining cost for a certain
period of the deposit development. However, based on the above, for the conditions of
development of a typical moldy-like deposit, it is inappropriate to consider the current
overburden coefficient during planning its development.

The payback period for capital investments for industrial production is calcu-
lated by this formula:

ne: Cl —capital costs (investments) for creation an object, USD; P — profit gained from
selling finished products, USD/year.
The profit is determined by this formula:

P =Is— Cp, USDlyear, (11)

where |s — income from the finished products sales, USD/year. C, — cost of production,
USDlyear.
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Fig. 12. Cumulative chart of the profit accumulation function for calculation pay-back
period of capital investments
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Since the specifics of a mining enterprise lies in the variability of production vol-
umes and production costs, the payback period for capital construction for a quarry
should be calculated by comparing the cumulative function of the accumulation of
profit from selling each mineral with the value of capital costs (Fig. 12).

Figure 12 shows that the first year the company operates with loss, during its con-
struction period, the next 6 years it covers it capital costs. Thus, if the conditional cost
of the mineral sale is 30 USD / t and capital expenditures of 680.7 million USD [13],
their payback period will be 7 years, after which the company will give 133.5-215.1
million USD depending on the deposit bedding conditions and the distance of trans-
portation of the rock mass.

Conclusions. The efficiency of the proposed methodology for design and planning
of open-cast mining for the development of moldy-like deposits has been proved. In
addition, the analysis of the nature of the impact of transport parameters on the cost of
mineral extraction allows to confirm the justice of the proposed methodology for condi-
tions of open deposit development of other bedding conditions.

It is obviously, the application of the developed methodology involves much more
effort than the comparison of the coefficients of overlap. However, the availability of the
modern computing equipment eliminates labor costs and provides high accuracy of cal-
culations.

As a mining enterprise is a complex system consisting of a large number of pro-
cesses which parameters and cost change, the improvement of its economic efficiency
calculating method should be aimed at taking into account more processes and the nature
of their change over time. This will allow in the near future to create an effective system
for automatic design and planning of open-cast mining works.
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AHOTANIA
Meta. Po3po6iieHHs i 0OOTpyHTYBaHHSI METOIMKH BCTAHOBIICHHS TPAHUYHUX KOHTYPIB Kap’epa i Tep-
MiHY OKYITHOCTI KalliTalbHUX 1HBECTULIA Ha pO3POOJICHHS POJIOBUINA BIAKPUTUM CIIOCOOOM 13 ypa-
XYBaHHSIM IIapaMeTPiB TPAHCHOPTY, a caMe BiZICTaH1 TPAHCIIOPTYBAHH T1PHIUYOI MacH i coOiBapTOCTI
1 TOHHO-KUTOMETpY.

Metoauka. Po3pobiena meroauka anpoboBaHa Ha MOZEII POJOBHINA MYJIbIOMOAIOHOT (hopMH, TTO-
Oya0oBaHOI i3 3acTocyBaHHAM Iporpamuoro 3ade3nedenus AUtOCAD. [Tapamerpu Mojem mpuiHATI
HaOIKeHUMH 10 yMOB 3ansaraHHs Hoso-JImutpiBcbkoro pomoBuia Oyporo Byruwis. Jlani mpo
TUTOIIII TEOJIOTIYHOTO Tepepi3y, IUIONI KOHTAKTIB KOPUCHOI KOMAJIUHM i3 MOPOJaMH PO3KPHUBY Ta
00’eMH T1pCHKUX TOPiJ 1 KOPUCHUX KOTAIHH 32 €TalaMy 1 B TOPU30HTAIBHUX IIapax 3aHECEHi B elle-
KTpoHHY Tabuiro Excel, Ha 6a3i skoi moOy0BaHAa EKOHOMIKO-MaTeMaTHYHA MOJIENIb PO3POOIICHHS
POJIOBHIIIA BIIKPUTUM criocoboM. B Mozieni BpaxoBaHi 00’ €My BU0OYBaHHS MOPiJ, iX BapTICTh €KC-
KaBallii, co01BapTICTh Ta BIICTaHb TPAHCIIOPTYBaHHS.

PesyabTaTn. Ha 6a3i moOynoBaHOT €KOHOMIKO-MaTeMaTH4HOI MoJeli MoOyJoBaHI 3alieKHOCTI
00’eMiB BUJI00yBaHHS, HOTO BapTOCTI Ta KOEPIIIEHTIB PO3KPUBY JJIsl PI3HUX €TaIliB po3poOKU Ta B
3aJIeKHOCTI BiJl POKY iICHYBaHHs TipHMYOBU00YBHOr0 BUpoOHUITBA. LIInsX0M aHai3y oTpuMaHuX
JaHUX, BCTAHOBJIEHO 3HAUHUM BIUIMB MapaMeTpiB TPAHCIOPTY Ha BapTICTh FpHUYUX poOIT, IKUM Ha
rpadikax TMHaMIKH KOe(ilieHTIB PO3KPUBY B €Tallax Ta 3a pOKaMU He CIIOCTEPIraeThesl.

HayxoBa HoBu3Ha. ClIpOCTOBaHA aKTyallbHICTh IPOEKTYBAHHSI Ta IJIaHYBAaHHA BIAKPUTUX TPHUYUX PO-
OIT IUISIXOM MOPIBHSIHHS «T€0JIOTTYHUX» KOE(IIIEHTIB PO3KPUBY 13 «EKOHOMIYHUMUY, MiITBEpIKEHA
MOKJTMBICTD 1 AOLIIBbHICTD MOPIBHAHHS (DAKTHYHUX 1 IPUITYCTUMUX BUTPAT Ha pO3pOOJIEHHS POJIOBHUILA.

IIpakTtuyna 3HauMmicTb. Po3pobrieHa MeToauKka po3paxyHKy BCTAHOBJICHHsS TPAaHUMYHUX KOHTYPIB
Kap’epa 1 TepMiHY OKYITHOCTI KaIliTATbHUX IHBECTHUIIIH JTO3BOJISIE BECTH MTPOSKTYBAHHS 1 TUIAHYBAaHHS BiJIK-
pHUTOI pO3pOOKH POJOBHII KOPUCHUX KOMATIHH 3 OUIBII BUCOKOI TOUHICTIO 1, B HAWOMIKIY TIEPCTIIEKTUBRY,
JI03BOJIsSIE CTBOPUTH Ha il 6a31 MporpaMHUii KOMITJIEKC aBTOMaTU30BAHOTO MPOEKTYBAHHSI TIPHUYMX POOIT.
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Knruoei cnosa: xoegiyienm po3kpugy, napamempu mpancnopmy, 2paHuyHi KOHmMypu Kap 'epy, co-
bieapmicmu ipHuyUx pooim.

AHHOTALNUA
Heab. PazpaboTka u 000CHOBaHHE METOIAMKU YCTAHOBICHHS IpPEICIbHBIX KOHTYPOB Kapbepa U
CpOKa OKYNaeMOCTH KalUTaJIbHBIX UHBECTUIIMN Ha Pa3pabOTKy MECTOPOKIACHHS OTKPBITHIM CIIOCO-
OOM ¢ y4eTOM MapamMeTpoB TPAHCIIOPTA, & UMEHHO PACCTOSIHHS TPAHCIIOPTUPOBKU TOPHOU MACChl U
cebecToMMOCTH 1 TOHHO-KUJIOMETpA.

Metoauka. PazpaboTanHas MeToMKa arpoOUpoBaHa Ha MOJIETH MECTOPOXKACHUS MYJIbI000pa3HOTO
(hopMBI, TOCTPOCHHOH ¢ MpUMeHeHueM nporpammuoro obecnieuenuss AutoCAD. ITapamerpsr Mmoaenu
MIPUHATHI PUOIMKEHHBIMU K YCIIOBHSIM 3asieranus HoBo-JIMUTpHEBCKOTO MECTOpOKIeHHS Oyporo
yrias. JlaHHbIE O IUIOLIAAN FE0JIOTUYECKOIO CEUEHUS], IO KOHTAKTOB I10JIE3HOT0 HCKOIIAEMOTO C
MOPOJIaMH BCKPBIIIH U 00bEMbI TOPHBIX MOPOJI U MOJIE3HBIX NCKOMAEMBIX I10 3TaraM U B TOPU30HTAIIb-
HBIX CIIOSIX 3aHECEHBI B 3JICKTPOHHYIO Tabimiry Excel, Ha 6a3e koTopoii mocTpoeHa SKOHOMUKO-MaTe-
MaTHYeCcKasi MOJIENb pa3paboTKU MECTOPOXKICHHSI OTKPBITBIM cioco0oM. B Monenu yuareHsl 00beMbl
JOOBIYU TIOPO/T, UX CTOUMOCTH 9KCKaBaIluHU, CEOECTOUMOCTh U PACCTOSIHUE TPAHCIIOPTUPOBKH.

Pesyabrarbel. Ha ocHOBaHHMM MOCTPOEHHON 3KOHOMHUKO-MAaT€MaTHYECKOW MOJIENH MOJIy4YE€HbI 3aBUCMO-
CTH 00BEMOB JIOOBIYH, €€ CTOMMOCTH M KOA(P(PHUIIMEHTOB BCKPBIIIH IS PA3IMYHBIX ATAIIOB Pa3pabOTKU U
B 3aBHCHUMOCTH OT TroOf[a CYIIIECTBOBAaHUSI TOPHOA00BIBAOIIETO Tporu3BoACcTBa. [IyreM ananm3a momydeH-
HBIX JAHHBIX YCTAHOBJICHO 3HAYUTEIHHOE BIIUSHHE TapaMeTPOB TPAHCIIOPTa Ha CTOMMOCTh TOPHBIX padoT,
KOTOpOE Ha TpadHKax TMHAMUKH KOA((HUIIMEHTOB BCKPHIIIH B 3TAlax U MO rojiaM He HaOJTF01aeTCs.

Hayunas HoBu3Ha. OnpoBeprayTa akTyajabHOCTb IPOEKTUPOBAHUS U IUTAHUPOBAHUSI OTKPBITBIX I'0-
PHBIX PadOT MyTEM CPABHEHUS «T€0JIOTHUYECKUX» KOI(D(OUIIMEHTOB BCKPBILIH € «IKOHOMUUECKUMUY,
MOJITBEPK/IEHA BOSMOXKHOCTD U 11€7IECO00Pa3HOCTh CPaBHEHUS (PaKTUUECKUX U JOMYCTHMBIX PacXxo-
JIOB Ha pa3pabOTKy MECTOPOXKICHUS.

IIpakTHyeckas 3HAYUMOCTb. PazpaboTaHast MEeTOIMKa pacyeTa yCTaHOBIICHHS IPEEIbHBIX KOHTY-
POB Kapbepa 1 CpoKa OKYIaeMOCTH KalUTaIbHbIX NHBECTULIUI TIO3BOJISIET BECTH MPOECKTUPOBAHUE U
IUTAHUPOBAHHUE OTKPBITOM pa3pabOTKM MECTOPOXKIEHUH MOJIE3HBIX MCKOMAEMbIX ¢ 0oJiee BBICOKON
TOYHOCTBIO U B OJIbKaliel nepcrnekTruBe, MO3BOJISIET CO31aTh Ha ee 0a3e MpOorpaMMHBINA KOMILJIEKC
aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHMS TOPHBIX padoOT.

Knroueewie cnosa: xosgpguyuenm ckpuluiu, napamempuvl mpancnopma, npeoenvhbie KOHMypol Ka-
pbepa, cebecmoumocms 2OpHLIX pabom.
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