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AHIATIIA

OyeKalablH JKaHa JKOJAyIIbUIap TEPMHHAJBI-€JI aCTAHACBIHBIH JIOTUCTHKAJBIK QJICyeTiH
JaMmBITYIIBIH KaHa KOJIIApbIH anry MyMkiaairi. XKobGaga Kypraeni KypbUibimaap MEH FUMapaTThiH
YJIKeH apasibIKTapblHBIH OoNyblHA Kemn KeHin Oemineni. CoHmai-ak, TONBIPAKTHIH T'€OJOTHUSIIBIK
Kypleni KypbUIbImbIHA OailIaHBICTBl KaJalap[blH IpPreTachlH KAJIBINITACTHIPY KYMBICTAPHI
KapacThIpbULIBL.  O3ipiieHreH jk00aga FUMApaTThIH apXUTEKTypalblK  KeJOeTiH, Au3aiiH
€pEeKIIeNIKTEPiH, TEXHOJIOTUSAIIBIK TOCUII )KOHE CMETaJIBIK KYHBIH KapacThIPaThIH OapIibIK Oemimiaep
TOJIBIK YCHIHBLUIFaH.

AHHTOALMS

HoBblil maccaXupckuii TEpMHUHAI a’poropTa — 3TO BO3MOXKHOCTh OTKPBITh HOBBIE MYTH
pasBUTHUS JOTMCTHYECKOE MOTEHIMANa CTONHUIBI Hamled cTpaHbl. B mpoekre Oonblie BHUMaHHUE
YAETICHO HAJIWYHMIO CIOXKHBIX KOHCTPYKUMH W OONBIIMX IMPOJETOB 3AaHUs. TakkKe pacCMOTpPEHBI
paboTbl Mo (HOPMUPOBAHUIO CBAMHOTO (yHAAMEHTa, BBUAY T'C€OJOTMYECKH CIOXKHOH CTPYKTYpbI
rpyHra. B pazpaboTaHHOM IpOEKTE B MOJHON Mepe MPEACTABICHBI BCE Pa3IelIeHbl, 3aTParuBaroIye
KaK apXUTEKTYPHbII OONMK 37aHWs, KOHCTPYKTHUBHBIE OCOOCHHOCTH, TEXHOJIOTUYECKHNA TMOAXOI U
CMETHasi CTOUMOCTb.

ABSTRACT

The designed passenger terminal in the city of Almaty is a multifunctional complex, made
considering all modern design standards. Particular attention was paid to the creation of a comfortable
and safe environment for visitors and employees of the terminal. Separately, the project considers
issues of increasing energy efficiency and the most favorable ecological integration with the
environment. The presented diploma project contains a complex of all necessary documentation,
starting from the analysis of the prerequisites for construction in the architectural and analytical
section and ending with the conclusions of financial investments and benefits in the economic section.
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INTRODUCTION

The development of modern transport infrastructure is a key indicator of a country's
economic growth and its integration into the global network. In recent years, the city
of Astana, the capital of Kazakhstan, has experienced rapid urban and economic
development, resulting in an increased demand for high-quality public services,
including air transportation. The growing flow of domestic and international
passengers necessitates the creation of a new, advanced passenger terminal that meets
international standards and ensures maximum comfort, efficiency, and safety for
travelers.

This diploma project is focused on the architectural and functional design of a new
passenger terminal in Astana. The project aims not only to accommodate the projected
increase in passenger traffic but also to offer a comfortable and pleasant experience for
all users. Special attention is given to creating well-thought-out zoning solutions,
including waiting areas, commercial spaces, baggage handling systems, and passenger
service points, in line with current trends in airport terminal design.
The implementation of this project is expected to contribute significantly to the
modernization of Kazakhstan’s aviation infrastructure, promote tourism, and support
the socio-economic development of the region. Moreover, the design concept
emphasizes energy efficiency, accessibility, and adaptability to future expansion,
making the terminal a model of sustainable and user-oriented public architecture.

In addition, the project incorporates smart technologies for real-time passenger
flow monitoring, automated check-in and security systems, and digital information
panels to enhance user experience and operational efficiency.

Green infrastructure elements such as, rainwater harvesting systems, and the use of
renewable energy sources are also introduced to reduce the environmental impact of
the terminal.



1 Architectural and analytical section

In this section, the characteristics of the projected airport building in Astana will
be considered. They can be divided into two main subsections, including architectural
and constructive-analytical.

1.1 Architectural subsection
1.1.1 Characteristics of the construction area

Astana, which is a transport hub connecting the north with the south and the west
with the east, was chosen as the construction site. This location opens up great
opportunities and prospects for the development of the logistics industry, and therefore
this project has been developed. The layout of the object on the territory of the city is
shown in Figures 1 and 2.
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Figure 1 — Situational scheme 1
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Figure 2 — Situational scheme 2

First of all, we will deal with the climatic conditions. According to [1], the city
belongs to the climatic subdistrict IB. Based on this fact, it is possible to draw
conclusions about low temperatures in winter, as well as strong winds. The city is
located in the IV wind region with a base wind speed of 35 m/s. Figure 3 shows a
diagram of the wind rose at the construction site.
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Figure 3 — Wind rose in Astana

The next important aspect is to consider the engineering and geological
conditions for the selected construction site. Based on the visual field description,
confirmed by the results of laboratory soil studies, it was found that up to the studied
depth, the survey site consists of medium-quaternary-modern deposits represented by
loams with frequent layers of sand and sandy loam and eluvial formations of lower
carbon siltstones — dry soils. From above, these deposits are overlain by bulk soils.
According to drilling data, groundwater was uncovered at depths of 3.8-3.9m.

1.1.2 Architectural and planning solutions

The airport project includes a multi-stage design approach that combines beauty
and functionality. This facility is of high economic and strategic importance for the city
and its infrastructure.

Architectural solutions were dictated by modern quality standards, as well as the
project to create a single Astana city code. The object under development includes the
ideas of sustainable architecture development, as well as the government's goals to
reduce the carbon footprint.

The project is made in a non-linear composition, which can be briefly described
as a soft triangle. This shape is perfect both aesthetically and functionally. The building
itself is divided into four parts by expansion joints due to its size and the need to
increase safety measures during operation. The building has two floors, the movement
between which is organized using a system of escalators, as well as staircases and
elevator blocks.

11



The roof plays a leading role in the compositional picture of the object. It has a
domed structure, which adds volume to the shape and highlights this project with its
architectural idea. This form of roof is extremely effective against the winds, which are
frequent in the area of construction.

The dimensions of the building in terms of axes are 165x83 m. Such dimensions
are due to the need for high throughput, as well as the need to accommodate complex
technical equipment. The total area of the premises is more than 8000 m2. The height
of the floors of the building is determined by the peculiarities of movement and loading
of passengers on airliners. Thus, the height of the first floor is 4.2 m, while the lower
level of the trusses i1s 10.6 m, which makes the space more free and open. Due to its
size, the building is divided into 4 blocks by expansion joints to avoid rolling and
uneven precipitation.

1.1.3 Engineering subsection

The airport building has a large area and requires a special approach to the
selection of heating and ventilation systems due to the high number of people
interacting with the facility. A forced supply and exhaust ventilation system becomes
the solution for such a spacious environment. These systems are based on ceiling-
mounted air supply and extraction units, which do not interfere with the architectural
design concepts. The city's water-based heating system is not suitable for the building,
so to maintain a comfortable temperature level, it is necessary to use heat recovery
systems and electric air conditioners equipped with temperature sensors.

In addition, automated climate control systems play an important role in ensuring
the efficient operation of the airport’s engineering systems in Astana, allowing
regulation of microclimate parameters in different zones of the building, depending on
the time of day and passenger flow. Given the harsh climate conditions of the region,
external engineering communications are additionally insulated, and the equipment is
selected for its high resistance to temperature fluctuations. Power supply is organized
with the use of backup energy sources, which ensures the uninterrupted operation of
all critical systems, including lighting, navigation equipment, and security systems.
Water supply and drainage systems are also a key focus: the airport is equipped with
modern pumping stations, automated leak detection systems, and water filtration units.
All these measures are aimed at creating a safe, energy-efficient, and comfortable
environment for passengers and staff.
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1.1.4 Energy efficient solutions

To increase the profitability and efficiency of the project, various energy-
efficient solutions are implemented. One of the main features is the large number of
electric vehicle charging stations powered by solar panels. The project also includes a
system for collecting and reusing rainwater and snow, which reduces the demand for
water for technical needs.

The airport building is equipped with intelligent lighting control systems based
on motion and natural light sensors, which significantly reduce electricity
consumption. LED lighting is used throughout all terminal areas, including runways
and parking zones, ensuring long service life and low energy use. Additionally, the
building facade incorporates energy-efficient double-glazed windows with high
thermal insulation, which reduces heat loss during the winter season and minimizes
energy consumption for indoor heating. All engineering systems are integrated into a
centralized Building Management System (BMS), allowing real-time monitoring and
optimization of energy use based on current loads and weather conditions. These
comprehensive solutions make the airport in Astana a modern example of sustainable
and environmentally responsible infrastructure.

1.2 Analytical subsection

It was decided to choose a pile foundation as the foundation for the facility. This
is due to the geological composition of the selected area. Due to the large number of
compressible and subsident soils, which can lead to uneven precipitation when using
traditional foundation design methods. Piles, in turn, greatly reduce shrinkage, because
they work on the principle of friction and even in the presence of subsidence soils will
ensure the stability of the structure.

Based on the above facts, it is possible to decide on choosing the type of
foundation and the depth of its laying. Due to the high compressibility of soils, piles
will take over the main bearing capacity, which will be connected to bushes using a
columnar grillage. To begin with, we will determine the depth of the grillage using the
formula.

A = dg - [IM,| = 0.4+ [|-23] =191 m

13



where M; = —23°C - a dimensionless coefficient numerically equal to the
sum of the absolute values of monthly average negative temperatures;

dy - The value for loams is assumed to be 0.4 m.

The piles are selected in the top format from [3]. In cross-section, they represent
a square with sides 300x300 mm, and the length is 10 m. Due to the size of the grillage
and the bearing capacity of one pile, the arrangement of piles was chosen for bushes of
6 units per grillage with a 300 mm edge kit on each side, the preliminary dimensions
of the grillage are determined by the formulas.

agr =21+3d+2d=2-03+03-3+0.6=2.1m;

by =1+2d+2d=06+03-2+06=18m;

Thus, the depth of the bottom of the grillage will be 1.9 m, and its dimensions will
be 2.1 x 1.8 m.

1.3 Architectural technical and economic indicators

Table 1 - Architectural technical and economic indicators

Indicators Units of measurement Quantity
The area of the projected m? 125625
building

Building area m? 9555
Building coefficient m? 0,076
The area occupied by m? 48504
highways and paved areas

The length of above-ground m? 370
and underground utilities

Paving surface area m? 4038
Landscaping area m? 57741
The area of the used territory m? 62187
Territory utilization rate m? 0,49




1.4 Design and calculation subsection

1.4.1 Structural diagram of the building

An airport is a technically complex facility that has its own unique features. Such
a building has large dimensions, as well as wide, open spaces. To ensure these
characteristics, as well as the convenience of visitors' movement, the metal frame of
the building was chosen.

All structures will be based on metal columns and connecting trusses. Due to the
large spans, as well as ensuring rigidity, both straight belt and inclined trusses are used
in the project. Since the building's layout is a complex geometric shape, each span of
the farm is unique.

The project uses both support trusses and sub-trusses. These structures provide
the spatial volume of the building and allow you to cover large spans between the
columns. Figures 4 and 5 show analogues of the structures used in the project.

The coating structure plays a special role in the structural scheme of the building.
To ensure large spans, as well as a non-linear shape, it is necessary to use a shotcrete
surface with a complex concrete composite composition. This technology is applied
using a non-removable formwork, on which a composition is applied that hardens and
takes the necessary shape after a given time.

20140408 _ANALYTICAL _YURT 130

Figure 4 - Analog structures
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Figure 5 - Analog structures

1.4.2 Calculation of thermal engineering parameters of structures

Due to the absence of load-bearing and enclosing walls, the calculation of
thermal characteristics will be carried out to cover the zero level. It must meet the
requirements for thermal protection and prevent the surface of the finished floor from
freezing. The construction of the floors is shown in Figure 6, and is also presented in

Table 2.

Figure 6 — Floor designs
16



Table 2 — Floor construction elements

Layer name Layer thickness, m Coefficient of thermal
conductivity, W/(m-°C)

Cement-sand mixture 0,04 0,76
Vapor barrier 0,001 0,17
Extruded Polystyrene 0,02 0,0034
Foam
Reinforced concrete slab 0,2 1,92
Cement-sand mixture 0.04 0,76
Roll-up waterproofing 0,04 0,22
Concrete preparation 0,1 1,74

We will start checking the thermal characteristics by determining the degree-day
indicator of the heating season using the formula from [2].

[COIl = (t, — ty) " zor = (18 4+ 31.2) - 210 = 10332 °C - day/year

The data on climatic characteristics are taken from [1]. Based on the data
obtained, we will find the normalized value of the specific thermal protection of the
building. It is determined based on the volume of the heated building and the GSOP
indicator and is equal to 4.8 m?-°C/W.

Next, we will determine the thermal protection characteristics of the structure
based on the method of layer-by-layer summation of the thermal characteristics of the
material according to the formula from [2].

R—1+1+Z(Si (1.1)
_aB ay /11' .

where a; - heat transfer coefficient of the inner surface of the enclosing structure,
W/(m2°C)

a, - heat transfer coefficient of the outer surface of the enclosing structure,
W/(m2°C)

17



R=87"23 076 " 017 T 00032 T1o2 T

N 0.04 N 0.04 N 01 649m2 .oC
0.76 022 174 w

1 1 0.04 0.001 0.02 0.2

Based on the data obtained, it can be concluded that the selected floor design
satisfies the requirement for thermal protection of buildings.

1.4.3 Lighting engineering calculation

A waiting room with an area of 1,571 m2 will be selected for the calculation.
According to [3], the required illumination of this type of room is 500 lux. Let's find
the value of the total illumination requirement using the formula.

Equm = E+S = 1571-500 = 785 500 Ix

Next, we will calculate the required number of lamps from the conditions of
dustiness of space and refraction of light according to the formula. For the calculation,
we will take LGT-Prom-Solar lamps with a power of 200 watts as lighting devices.

N_Esum _ 785500
~ F-k  20000-0.7

Thus, 60 LGT-Prom-Solar lamps will be used in the waiting room to ensure a
comfortable stay for passengers.

18



2 Computational and constructive section

2.1 Creating a calculation scheme

As mentioned earlier, the structural scheme of the building is a metal frame. Thus,
columns and various types of farms will act as supporting elements for modeling. The
building was chosen for the calculation due to the presence of special equipment for
handling luggage there, as well as its location downwind, which maximizes the value
of the wind load. In addition, due to the location of the building in Astana, where there
are weak soils, the foundation is piled with a columnar grillage. Based on the
parameters of the construction site and preliminary calculations, the grillwork
measures 2.1 x 1.8 m. The piles were selected in the top format from [4]. In cross-
section, they represent a square with sides 300x300 mm, and the length is 10 m. Due
to the size of the grillage and the bearing capacity of one pile, the arrangement of piles
for bushes of 6 units per grillage with a 300 mm edge weight on each side was chosen.
Based on all the data obtained, the design scheme of the building will look like Figure
7.

Figure 7 — Building design scheme

The stiftness used in the scheme is shown in Table 3.

19



Table 3 — Stiffness of the elements

Characteristics, Modulus of elasticity (t/m2),
Ne Name . .
Dimensions (cm)

1 I-beam 40K 10S E=2.10*%107; H=48.4, Bf=37.4, Tw=4, Tf=7

2 Two corners 110x110x8 | E=2.10*107; H=11, Bf=11, Tw=0.8, Tf=0.8, R1=1.2, R2=0.4

3 Two corners 140x140x9 | E=2.10*107; H=14, Bf=14, Tw=0.9, Tf=0.9, R1=1.4, R2=0.46

4 Two corners 80x80x10 E=2.10*107; H=80, Bf=80, Tw=1, Tf=1, R1=0.9, R2=0.3

Channel 20a E=2.10¥107; H=20, Bf=8, Tw=0.52, Tf=0.97, R1=0,95,
5 _
R2=0.4
6 Plate H40 E=2.75%10% V=0.2; H=40, R=2.5
Two corners _ 107 e _ _ _ _ _
7 160x160x10 E=2.10*10"; H=160, Bf=160, Tw=1, Tf=1, R1=0.9, R2=0.3
8 Timber 30x30 E=3.06*10°% V=0.25; H=30, B=30, R=2.5

2.1.1 Creating loads

The loads acting on the building will be calculated in the formulas below and
presented in tabular format in Table 3.

The first load is the self-weight of the elements, which is created automatically
based on the material of the elements, as well as their cross-section. Next comes the
weight from the floor structure. Its design is shown in Figure 4. Based on them, we will
calculate the load on 1 m2 of the plate..

P= Z p;-8; =1.8-0.04+ 0.1-0.001 + 0.25- 0.02 +

t
+2.5-0.2 = 0.572—
m

where p; — specific gravity of the i-th layer of the slab structure, t/m2;

6; — thickness of the i-th layer of the plate structure, m.

20



The following load is normative and is accepted according to [7]. Since the
airport building accommodates a large number of people, C was chosen as the
category for temporary loads. Specifically, C3, based on the description of the
categories. Thus, based on [7], the temporary load on the floors will be 0.509 t/m?2.

Next, the snow load on the roof will be calculated in the project, which will be
set for girders on top of the trusses. The calculation is performed according to [7]. To
start the calculation, it is necessary to determine the basic parameters. The snow area
of the construction site is III, based on this, the value of the characteristic snow load
on the ground will be 1.2 kPa. Next, it is necessary to determine the coefficient of the
shape of the snow load, its choice is determined by the shape of the roof and the
magnitude of its slope. In the project, the roof is a two-pitched structure with a slope
of 15 degrees on each side. Thus, the coefficient value will be 0.8. It remains to
determine the value of the last two coefficients, their value will be taken according to
the tables from [7]. Thus, the value of the snow load can be calculated using the formula
from [7].

s=u-C,Ci s, =08-08-1-12=0.768 kPa

The last type of load is wind. Its calculation, as well as the snow one, is based
on [7]. For the calculation, it is necessary to determine the ratio of the building
dimensions. Due to the low number of floors and the latitude of the facility, it will be
insignificant, therefore, based on the diagram in Figure 6, the wind load will be created
by a single high-speed flow.
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Figure 8 — Wind load separation scheme
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The base value of the wind speed in the construction area is 35 m/s. According
to the type of terrain, the object can be classified into the second category due to its
openness on the ground. We will take 13 m for the estimated height. Based on this, we
will calculate the wind load according to [7].

Z
¢ (z) =k, -In (Z—) = 0.246 - 1.872 = 0.46;

0
vm(2) = ¢ (2) " c,(z1) vy, =0.59-1-25=16.1m/s;

k; 1
1,(2) = ' = = 0.534;

@ (@) 1m(a)

qp(2) = [14+7-1,(2)]- 0.5 p-v5(2) = 1.53 kPa

Having received the wind pressure value, it must be applied taking into account
the external pressure coefficients and based on the diagram in the figure 9.
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IKAeIa
b pag Mep XONCTPYRIOOL IO KOPMARN ¥ KAIPAZREIO00
REFCTE MX 2ETPA

Brx cBoxy anx e<d

|

Brx * B«m:

Figure 9 — The scheme of division into wind zones
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All loads have been calculated; we will enter all the values obtained in the table
4.

Table 4 — Loads

No Name Value, t/m2
1 Own weight -

) Floor designs 0.572

4 Temporary loads by category 0.509

5 Snow 0.078

6 Wind 0.156

2.1.2 Modeling of the soil base

For the full-fledged operation of the building, it needs to simulate an underground
foundation. It is formed on the basis of reports on the geological structure of the soils
of the construction area. It is also necessary to calculate the value of the distributed
load from the building on the ground and assign it to the slab on the ground. Calculated
from using the formula.

p_P_1211_ ot
785 1080 T Tm?

where P — total load from all structures, t;

S — base area, m2.
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2.2 Combination of loads

The combination of loads plays an important role in calculations using the LIRA
calculation complex. This function is organized through calculated combinations of
loads. The rules of combination are prescribed in [5] and take into account various
factors of interaction of loads with each other. The wind load plays a leading role in
the projected building, due to the large spans. Thus, combinations are made based on
this fact. A complete table of load combinations is provided in Appendix A.

2.3 Analysis of calculation results

After making calculations in the program, it is necessary to analyze them and
correctly interpret the results. All values obtained as a result of calculations are set out
in Appendix A. In this section, we will analyze them and draw the necessary
conclusions.

The first check will be the building's draft. According to the design standards, for
a frame-type building, the maximum allowable draft is 10 cm. Having analyzed the
maximum dangerous value shown in Figure A.7, we can conclude that favorable
conditions for the design of foundations by the chosen method.

Next, consider the deflection of structures. Due to the length of the spans and the
material of the supporting structures, this parameter has a high value. It is calculated
using the formula.

L 12000

H = — 48
max = 550 = 250 mm

Having studied the results shown in Figure A.8, we can conclude that the
selected sections satisfy this test and can be used for further calculations.
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2.4 Manual calculation of structures
Two elements have been selected for the manual calculation of structures — the

column and the truss parts. All necessary loads are selected from calculations obtained
from the LIRA-CAD calculation complex. All calculations of the elements are

performed according to [7].

6% 6%
141 404

2.4.1 Column calculation
Let's start the calculation with the column. To do this, it is necessary to determine
the values of internal forces in the structure. They are shown in Figures 10, 11 and 12.

208
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Figure 10 — The value of the longitudinal force
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Figure 11 — The significance of the moment
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Figure 12 — The value of the transverse force

For example, the following value is: N=56 t, M=89.8 t*m, Q=22.7 t. The speaker
set consists of two 50X 1 models with geometric dimensions: h=482 mm, B=300 mm,
s=110 mm, t=15 mm, A=145.52 cm2, Ix= 60371 cm4, Wx= 2505 cm3.

First, we determine the coefficient, which depends on the yield strength of the
steel according to the formula from [7].

_ [e3s_ s,
R I ¥ T

Now let's define the cross-section class of the [-beam parts. The section class is
determined for the shelves and walls of the I-beam separately. First, we define the class
of the section wall according to [7].

c__94 = 36.364 < 72¢ = 60.304
t, 0011 o oPr=7e8=00

First class is at the wall. Next, we define the shelf class by the formula [7].
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d 1185
tp 15

According to the data received, the regiment belongs to the second class. Thus,
the entire section will be classified according to the second class. Now it is necessary
to check the cross section for the action of external forces. Let's determine the bearing
capacity under the longitudinal compressive force. To do this, the condition must be

satisfied.

<1 (2.1)

The bearing capacity of the section is determined by the formula [7].

A .
Nopg = Iy _ 497.1 t;
Ymo
6 _ 0.113
4971

The condition is met, then we will check the bearing capacity at the bending
moment. Verification also consists in satisfying the condition.

M
B <1 (2.2)
Mpl,Rd

Let's determine the calculated value of the bearing capacity of the section using
the formula [7].

Wx-fy _ 2505-335
Ymo 1

Mpl,Rd = =9582t¢t- m,
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Mg, 898

= =0.93
My rq  95.82

The condition is met, then we will check the bearing capacity under the
condition.

Vea

<1 (2.3)
Vc,Rd

The shear bearing capacity of the section is determined by the formula [7].

f
A, * \/—yg
Vc Rd = =425t¢;
' Ymo
Vea _ 22.7 — 053
Vera 425 '

All the conditions have been met, now it is necessary to check the stability of
the column. First, let's define the value of critical strength and conditional flexibility.

[7].

m?-F -
Nepi = —7— = 7403.903 kN;
cr
A .
A = Iy _ 0.262
Ncr,i
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Next, we calculate the stability coefficient in accordance with the stability loss
curve using the formula from [7].

1
Xz = = 0.968

, +/OL— 22

The calculated value of the bearing capacity of the compressed element in terms
of stability is determined by the formula [7].

Nea 56
Npra * X, 497.1-0.968

=0.118<1

All checks have been passed, so the column section passes through the load-
bearing capacity and can be used in the project.

2.4.2 Calculation of the lower and upper farm belts

The calculation of the truss elements will be performed for the lower and upper
belts. First, let's look at the upper belt of the farm and the values of its internal forces
from Figures 13 and 14.

5! -0.167 0.167 255 509 764 102 127 153 16.7
Oriaroman MUHIMATEHEL SHAY: st (1)

Mosanxa N (pacuernbie ceuerma)
EXMHHIB HSMePRHIA - T

Figure 13 — The value of the longitudinal force
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Figure 14 — The value of the transverse moment

The section of the upper belt consists of two corners with a section of
140x140x9mm. Geometric characteristics of the section: =140 mm, t=9 mm, A=24.72
cm?, R=14 mm, [=465.72 cm* W=45.55 cm’.

Let's define the class of the cross section of the upper belt by [7].

_ f23s_ fe3s_
N I 7T

For corners, the class definition formula has the form:

h+b
—— = 15556 < 11.5¢ = 11.263

Therefore, the section belongs to the 3rd class. Next, it is necessary to determine
the critical force of the effective cross-section. This calculation is similar to the one in
the column and is performed according to the formula [7].

m%-E-1
N.; = ——— = 2103.568 kN

2
LCT
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Next, calculate the eccentricity of the stability loss curve using the formula.

L 3000

250 250 _ Lemm

e =

Having obtained the value of the eccentricity, we determine the value of the
effective moment from the longitudinal force according to the formula.

Mgy = Ngg-e=200-0.12=24kN-m

Next, the strength is checked for a Class 3 cross section under the action of
longitudinal force and moment according to the formula from [7].

NEd MEd + My
o= A + W = 76.914 MPa
14 14

This value is significantly less than the limit value for this steel grade, which
means that the test has been passed.

Further, to check the stability of the elements of the upper belt of the truss during
longitudinal bending, a general method is used in accordance with [7].

., (P (h—0)-t%)

I, =2 2 = 13.171 cm*;
mo =T B e Gl o me
o =T nZ-E-1 m
w-f
Arm = Y =0.386
LT Mcr
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Next, we define conditional flexibility in compression.

1
Xi =
D; + /CI)l2 —/11?

We check the overall stability of the elements using the formula [7].

NEd My MEd.y

+ = 0.395
X Ner  Xir Mygpx  Xir - My gi

The verification condition is passed, which means that the selected value is
suitable for the project.

Next, let's start calculating the lower belt. Its cross-section consists of two
corners with a cross-section of 110x110x8 mm. Geometric characteristics of the
section: 1=110 mm, t=8 mm, A=17.2 cm?, R=12 mm, [=198.17 cm*, W=24.77 cm’.

Figure 15 — The longitudinal force of the lower belt of the farm
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Figure 16 — Bending moment of the lower belt of the farm

Let's define the class of the cross section of the upper belt by [7].

_ f23s_ fe3s_
N I 7T

For corners, the class definition formula has the form:

h+b
> = 13.75 < 11.5¢ = 11.263

Therefore, the section belongs to the 3rd class. Next, it is necessary to determine
the critical force of the effective cross-section. This calculation is similar to the one in
the column and is performed according to the formula [7].

m?-E-1
Nepi = —Z = 228.18 kN
cr

Next, by calculating the eccentricity at the stability loss curve using the formula.

L 6000

250~ 250 _ 2rmm

e =
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Having obtained the value of the eccentricity, we determine the value of the
effective moment from the longitudinal force using the formula.

Mgy = Ngg-e = 137.29-0.24 = 329 kN - m

Next, the strength is checked for a class 3 cross section under the action of a
longitudinal force and a moment according to the formula from [7].

NEd MEd + My
A + W = 164.424 MPa
14 14

o =

This value is significantly less than the limit value for this steel grade, which
means that the test has been passed.

Further, to check the stability of the elements of the upper belt of the truss during
longitudinal bending, a general method is used in accordance with [7].

B _(h-t3+(h—t)-t3)

I, =2 3 = 7.24 cm*;
T E T & Gl N s
o =T nZ-E-1 g
W.
App = fy=0.407

cr

Next, we define conditional flexibility in compression.
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A f,
L= |7 Y = 1.922;

cr,i

1

Xi =
o; + fCIDL2 —/1%

We check the overall stability of the elements using the formula [7].

= 0.21

NEd My MEd.y

+ = 0.305
X Npr  Xir- My.Rk XLT* My.Rk

The verification condition is passed, which means that the selected value
is suitable for the project.

35



3 Organizational and technological section

This section includes two subsections that reveal the essence of construction work
and the formation of a construction site. The first subsection will identify the needs of
the construction site and the principles of its organization. Next, we will consider the
types of work required for the construction of the projected building, determine their
volumes and draw up a calendar schedule.

3.1 Technological subsection

In this subsection, the total amount of work for the construction of the project will
be calculated. We will also provide a detailed description of the work shown on the
technological map in Appendix C. It shows the work on the formation of pile
foundations using a columnar grillage.

3.1.1 Earthwork

To hammer piles, you first need to prepare the space and dig trenches. For this, an
excavator with a reverse shovel will be used, the brand of which must be selected based
on the scope of work. We will take the lower mark of the bottom based on the depth of
freezing of the soil according to [1]. For the design city, it will be 1.9m. The width of
the trench must be selected based on the dimensions of the pile-driving unit. Based on
the average size of the devices at 4 meters, we assume a trench width of 7 meters at the
bottom. The width of the trench at the top is determined based on the size of the slopes
according to the formula from [8].

L=lL+hm-2=7+19-1-2=108m

Next, we will determine the area of the trenches and their volume. The area is
calculated as the area of a trapezoid using the formula from [8].
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p_(ith)h_ (7+108)-19

_ 2
> > 16.91m

We calculate the volume, knowing that the length of the trenches is 430 meters
according to the formula from [8].

V= ZL +F =430-1691 =7271.3m3

Based on the obtained volumes and technological needs, it is necessary to use
an excavator with a bucket volume of 0.65 m3. After analyzing the existing models,
their technical and economic characteristics, presented in [8], an excavator of the E-
651 brand was chosen for the work. Its characteristics are presented in Appendix B.

Soil shortage is carried out manually due to the impossibility of forming an
even cut using excavators. The volume of manual finishing of the soil is determined
by formula [8].

V = Fy - Ahy = 2950 - 0.3 = 885 m3

3.1.2 Pile driving

We will select the mechanical means for the production of work on driving piles
into the ground. First, we will determine the technical means for driving piles. The
main parameters are the depth of pile driving, its cross section and weight. From the
above sections, we know that the piles are a rectangle with sides of 30 cm, and also
have a length of 10m. To perform the work, you need equipment with high efficiency
due to the large number of jobs, as well as with high movement speed due to the large
spread of pile fields. Thus, a Junttan PM-20 tracked pile driver was chosen for this type
of work. Its full characteristics are presented in Appendix B.

Next, we will select the lifting mechanism. This mechanism will be used
throughout the construction period, both for feeding piles and for mounting truss
elements and metal columns. Due to this and the low dimensions of the building, a
crane will be used to lift the piles. The crane brand is selected according to several
parameters. The first of them is the load capacity, then the boom reaches and lifts.
Having determined these parameters, it will be possible to select a crane of the
appropriate brand. Let's determine the required load capacity according to the formula

8].
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Qr=(q1+q) k=(2254+02)-11=2.69t

Next, we determine the required reach of the crane hook using the formula [8].

Lcr=l1+l2+l3=4‘+3+5=12m

Having received these parameters and based on the technical characteristics for
the supply of piles and other elements during the construction of the building, the
MKG-40 crawler crane was selected - a crane with a diesel-electric power plant on a
tracked track. Its full characteristics are presented in Appendix B..

3.1.3 Grillage installation works

Initially, we will determine the amount of necessary concrete preparation for
the foundation. Its thickness will be 200 mm, the total volume will be calculated
according to the formula [8].

V=n-v=42-0.756 = 31.75 m>

Now it is necessary to determine the required amount of concrete work using
the formula [8].

G=n-c=42-52=2184m3

Next, consider the amount of reinforcement required for each grillage. The
weight of the frame per foundation is assumed to be 1% of the concreting volume,
which will amount to 4.4 tons. The weight of the frames is determined by the formula

[8].

G=n-g=42-44=184.8t
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3.2 Organizational subsection

This subsection is necessary for the formation of a construction plan for the
organization of the workplace at the facility, as well as the optimal use of limited space,
taking into account safety standards, sanitary and technical requirements and fire
safety..

3.2.1 Construction of temporary roads

Based on the shape and dimensions of the building, the temporary roads will
have a ring shape with two lanes of traffic. Thus, following the regulations, the width
of the roadway will be 6 m with an extension for parking cars during unloading. Also,
the radius of the rounding will be 12 m due to the latitude of the construction site. Due
to unfavorable geological conditions, reinforced concrete slabs laid on a sandy
substrate will become the basis for roads. The dimensions of the plates will be 3x1.5
m.

3.2.2 Arrangement of storage facilities

Storage rooms exist for storing materials, structures, and other elements needed
on the construction site. In the project under consideration, metal frame elements will
be stored in warehouses. Materials for insulation and engineering systems. The
required area for warehouses is calculated based on the duration of construction
according to the formula [9].

_ % k—10000 11-3-1.2 = 70.7
Q=prank=—g1L AR

Next, we calculate the useful area of the warehouses, assuming that 1 ton of
materials can be placed on 1m2 of the warehouse. Thus, the usable area will be
calculated using the formula [9].
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Now let's calculate the total area of the warehouse, including the aisles using the
formula [9].

3.2.3 Construction of temporary structures

The household camp includes the following rooms per employee: dressing
room — 0.89 m2; washroom — 0.07 m2; shower room — 0.54 m2; heating room —
0.1 m2, with the minimum allowable area of such a room being 8 m2; drying room
for special clothes and shoes — 0.2 m2; toilet - 0.07 m2. If there are fewer than 100
women in the team, it is planned to install a cabin with an ascending shower area of
2.88 m2. Recreation and smoking areas are designed at the rate of 0.2 m2 per
employee.

To provide first aid, a health center is located on the territory of the household
town, the area of which, with a total number of employees up to 300 people, should
be 12 m2.

Catering is carried out by means of a canteen and buffet. The design of the
dining room is carried out at the rate of one seat for every four employees, with an
estimated attendance of 75% of the number of employees in the largest shift. The
installed area per seat is 1.02 m2. The buffet is designed to serve 25% of the shift
staff, also at the rate of one seat for four people, with an area of 0.7 m2 per seat. The
total area required to accommodate catering facilities is 15 m2.

Administrative buildings include facilities for engineering and technical
personnel, as well as maintenance personnel (offices of site managers and foremen).
The area of such premises is calculated according to the standard of 4 m2 per
employee, provided that 50% of the total number of these categories of employees is
taken into account. In addition to the calculated area, 10% is added for the
construction of corridors, passageways and vestibules.
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3.2.4 Communication device

Let's start the calculation of the communication connection by determining the
water needs of the construction site. Let's determine the maximum hourly water
consumption for production needs using the formula [10].

K 2
Q4 =S-A-z-1000=4-400-§-1000=4000000m3

Next, we calculate the maximum hourly water consumption for household and
drinking needs using the formula [10].

K 2
QZ=N-A-z-1000=20-20-§-1000=100000m3

The last one is to calculate the hourly water consumption for cooling internal
combustion engines..

Q;=W,-N-1.2=1-200-1.2 =240 m?

Now it is necessary to calculate the water consumption per second based on all
water needs.

_ 4000000 + 100000 + 240
B 3600

[
= 1138.9-
S

As a result, we will determine the size of the required pipe, in particular its
diameter.

o |4e _ |411389
—m-v_|200-12 ™
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Next, we will determine the required number of floodlights to illuminate the
construction site through specific power. Let's use a CCD-45 searchlight with a
power of 1,500 watts to calculate it. Then the number of spotlights will be calculated
using the formula.

_prE-S 025-20-20000
P 1500 B

Based on these calculations, 70 floodlights will be selected for illumination
around the perimeter of the construction site.
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4 Economic Section

4.1 Preparation of cost estimates

The cost estimate documentation for the construction of the facility is prepared
based on design data and the applicable regulatory framework.

When developing the design (design and estimate) documentation, priority is
given to selecting materials, products, structures, and equipment from domestic
manufacturers.

It is a mandatory requirement to use construction materials, structures, equipment,
furniture, and inventory produced in Kazakhstan and included in the database of goods,
works, and services and their suppliers, maintained in accordance with the relevant
regulatory procedures.

If applicable norms are missing from the current budget and regulatory framework
of the Republic of Kazakhstan, individual cost estimate standards are developed. These
individual standards must be approved and agreed upon as prescribed by law, in
accordance with SN RK 1.02-03-2011.

Individual cost estimates are developed considering the specific working
conditions and all complicating factors. No additional coefficients are applied when
using these individual standards.

Estimate norms are tailored to the conditions of a particular construction site and
region, with consideration for the requirements, conditions, and restrictions provided
in the technical parts of regulatory documents and approved collections of elemental
estimate norms.

These norms are based on technological maps, timekeeping studies, standard
labor norms (unified, intersectoral, industry-specific), adaptation of advanced
international standards, and analytical methods, which determine resource needs at the
level of elemental norms and define limited cost rates as a percentage of the accepted
base.

The estimate norms reflect the average level of equipment and technology used
and include the full range of operations needed for a particular type of work under
standard conditions. In special conditions (such as confined spaces, gas contamination,
or proximity to operating equipment), coefficients from the relevant technical
documentation are applied to the norms.

When preparing estimates, material prices are selected based on the nearest city
to the construction site, or from nearby quarries or manufacturers, regardless of
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administrative boundaries, to ensure efficient logistics. Transport schemes are
approved by the customer.

The names of materials include brand, key parameters, technical characteristics,
and standardized designations to ensure clear identification. The estimated cost of
construction at current prices is determined using applicable estimate norms, current
resource prices, and aggregated indicators for structures and types of work.

4.2 Object estimates

Object estimates are prepared for entire facilities by aggregating data from local
resource estimates, grouping work and associated costs under relevant categories such
as "construction and installation works," "equipment," "other expenses," and others.
These object-level estimates consolidate information from multiple local estimates and
serve as foundational documents for determining the total estimated cost of individual
construction projects.

In Kazakhstan, pricing in the construction sector is governed by regulatory documents
approved by the Committee for Construction and Housing and Communal Services
under the Ministry of Industry and Infrastructure Development. These documents
establish the methodologies and rules for calculating construction costs, including
those for object estimates.

While local estimates are developed for specific types and volumes of work based on
design documents and working drawings, object estimates (OEs) compile data from
several local estimates related to a particular construction site or project component.

If the cost of a project can be fully covered by a single local estimate, there is no need
to prepare a separate object estimate. In such cases, the local estimate itself assumes
the function of an object estimate, with provisions for limited costs added at the end in
the same manner as in a formal object estimate.

According to methodological guidelines, object estimates must reflect current market
prices. The grouping of work and expenditures in these estimates is typically
categorized as follows:

« Construction and repair work;
« Installation work;
o Equipment, furniture, and inventory costs;

« Miscellaneous expenses.
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At the conclusion of the estimate, additional costs are included to cover limited
(overhead) expenses at current price levels. These include:

1. Reserve funds allocated for unforeseen works or expenses, in accordance with
amounts agreed upon by the client and contractor to be included in the fixed
contract price;

2. Additional costs associated with performing work during the winter season;
3. Expenses for temporary facilities;

4. Other costs outlined in the corresponding chapter of the consolidated budget
estimate.

The object estimate is presented in full for the projected object in Appendix C.

4.3 Local estimates

Local estimates are developed in accordance with approved design solutions
outlined in the finalized design and estimate documentation. These estimates are
prepared separately by type of work, as well as by buildings and structures, following
the division by structural components, work types, and installations, in line with
guidelines provided in the normative document on the structural and technological
organization of estimate data.

During the preparation of local estimates, construction resources are selected
based on applicable estimate norms and project specifications. The standard resources
are analyzed and aligned with project-specific requirements, making adjustments
where necessary to replace any materials that do not conform to the design solutions.

A local estimate serves as a primary cost document, detailing specific types of
work or expenditures based on volumes determined during the development of working
documentation. These estimates form the basis for more comprehensive estimates such
as object-level or summary estimates. Local estimates are particularly important when
the final cost or work scope is not fully defined or cannot be accurately determined
during the design stage, requiring further refinement during construction.

Local estimates can either be created as standalone documents or incorporated
into the broader set of project estimate documentation. Each local estimate should
provide a detailed breakdown of the scope of work, the materials and equipment to be
used, associated costs, and expected timelines.
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In Kazakhstan, local estimates are prepared in compliance with national design
decisions and project documentation standards. They are subject to the pricing
regulations issued by the Committee for Construction and Housing and Communal
Services under the Ministry of Industry and Infrastructure Development of the
Republic of Kazakhstan.

A typical local estimate is structured as a table listing types of work, their codes,
and associated costs. It is based on:

1. Source data from the client;

2. Specifications and quantities of equipment or inventory derived from working
drawings;

3. Volume lists for construction and installation work (CMP), equipment,
materials, defect reports, and technical specifications;

4. Implementation details and installation plans based on design annotations;

5. Applicable estimate standards and current market prices, including transport and
handling costs.

Kazakhstan utilizes various software tools for estimate generation, such as
CMETA RK 2020. This software enables efficient and accurate preparation of all
estimate types—Ilocal, object-level, consolidated—along with lists of material
resources, equipment, completion certificates, and other financial documents.

CMETA RK 2020 applies the resource method for cost calculation in accordance
with national regulations. It includes a comprehensive database of the Republic of
Kazakhstan's base estimate norms (ESN RK 2015), current price collections, and
aggregated norms (USN, MAF), all regularly updated through cooperation with JSC
"KazNIISA".

Local estimates are typically compiled by qualified estimators or cost engineers,
who may be employed by the client, the contractor, specialized estimating firms, or
operate as independent professionals.

There are four main methods used for preparing local estimates, two of which
are most commonly applied:

1. Resource Method — This method involves calculating the estimated cost based
on current or projected prices of all required resources. It closely reflects actual
market conditions. It typically results in the preparation of two documents: a
local resource specification and a local resource estimate.

2. Base-Index Method — This involves applying updated index coefficients to base
prices to bring them to current levels. It is mainly used for investor
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documentation, pricing proposals, and budgeting for ongoing construction
projects.

. Resource-Index Method — A hybrid approach that combines the resource-based

calculation with indexation of resource costs.

Method Based on Aggregated Standards — This includes using data from similar
or analogous projects to estimate costs.

The local estimate is presented in full for the projected object in Appendix C.

4.4 General provisions on determining the cost of construction

The primary goals of cost estimation and pricing in the construction sector

include:

Strategic Financial Planning: Facilitating the effective planning, organization,
and financing of construction projects.

Accurate Cost Assessment: Ensuring the reliability of feasibility studies and
precise determination of the estimated costs for various construction activities,
including new builds, expansions, reconstructions, modernizations, technical
upgrades, and major renovations of existing facilities.

Regulatory Compliance: Utilizing a comprehensive system of regulatory
documents to standardize pricing and estimation practices, thereby ensuring
consistency and compliance across all construction projects.

Investment Efficiency: Enhancing the efficiency of investments by optimizing
the allocation and expenditure of financial resources.

These objectives are supported by a structured framework of estimation

standards and pricing regulations, forming an integrated system that guides the
determination of construction costs.

Prior to submitting a project for expert review, the estimated construction cost

must be approved by the client. This involves the client submitting an application,
including their details, for a comprehensive non-departmental examination. This
process is governed by the Rules for Conducting Comprehensive Non-Departmental
Examinations of Feasibility Studies and Design Estimates, as outlined in Order No.
299 of the Minister of National Economy of the Republic of Kazakhstan dated April 1,

2015.
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Upon receiving a positive conclusion from the comprehensive non-departmental
examination, the estimated construction cost is formally approved by the client in
accordance with the Rules for Approving Projects Financed by Budgetary Funds and
Other Forms of Public Investment, as specified in Order No. 304 of the Minister of
National Economy of the Republic of Kazakhstan dated April 2, 2015.

The contractual price for construction is established in line with procurement
legislation, based on the outcomes of contract work procurements. This price reflects
the contractor's winning bid, which must align with the client's approved estimate and
budgetary constraints.

Upon contract signing, a detailed statement of the contract price is prepared and
endorsed by both the client and the contractor. This document specifies the total
contract amount derived from the procurement process and constitutes an integral part
of the contractual agreement.

4.5 Technical and economic indicators

These indicators are a set of quantitative characteristics of construction in terms
of its architectural and construction solutions, costs, functionality and resource
efficiency.These indicators play an important role in assessing and justifying the
estimated cost and profitability of construction. Using the example of the facility under
development, it is possible to determine whether there is a need to build a new airport
or whether it is possible to limit the expansion of the old one with an increase in its
capacity. The indicators developed in the project are presented in tabular form with
indicators, their units of measurement and the number in the table.

Table 5 - Technical and economic indicators

Indicators Units of measurement Quantity
Total labor costs person/day 7025
Total cost tg 377.309.278
Average output tg 213531
The cost of 1 m2 of space tg 394884
Duration days 485
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CONCLUSION

During the graduation project, the task of designing a new airport terminal in
Astana that meets modern requirements for functionality, safety and comfort of
passengers was considered. The design was carried out considering current regulations,
climatic and urban conditions of the region, as well as the prospects for the
development of the aviation infrastructure of the capital.

The work included the development of four main sections:

— Architectural and analytical, in which the analysis of existing analogues is
carried out, the choice of design solutions is justified and the general concept of the
terminal 1s formed.;

— Structural and computational, where the modeling of load-bearing structures
is performed, the necessary calculations for strength and stability are performed, with
the choice of rational building materials;

— Technological, containing planning and logistical solutions that ensure
efficient movement of passenger traffic and baggage, using modern technical means
and engineering systems;

— An estimate, including a feasibility study of the project, calculation of
construction and operation costs, as well as an analysis of possible sources of financing.

The result of the thesis was a comprehensive project that can be used as a basis
for the further development of the airport infrastructure in Astana. The project
demonstrates a realistic and innovative approach to solving the challenges of modern
urban planning and transport logistics.
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Appendix A

100%

Figure A.1 - Net weight of the plates
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Figure A.2 - Net weight of rods
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Continuation of A

100%
0.36

Figure A.3 - Snow load

-1.87 -0.936

Figure A.4 - Wind load
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Continuation of A

100%
0.572

Figure A.5 - The load from the floor structure
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Figure A.6 - Temporary loads in category C
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Continuation of A

OMAR MUHIMANBHEED SHaqenit (1)
2 nepewemeni 10 Z(G)
P —

-1.02

Figure A.8 - Deflection of structures

Table A.1 - Calculated load combinations

-4.06

-1.09

Il m | v VI | v vIE | IX Xl
1,3 0.8 0.8
1 | Own weight 5 5 1. | 1. 1. |1. |5 1. 1.
1,5 0. 0. |O. 0.
2 | Snow load 0 05 |5 0. 5 5 05 |5 0.
1,5 0. 0. 0.
3 | Wind load 0 1. 1. |2 1. |6 1. 1. 2
Floor designs 1,3 0.8 0.8
4 5 5 1. | 1. 1. |1. |5 1. 1.
Temporary loads according to EN 1,5 0. |0 0. |O. 0. 0.
5|0 0 07 |7 6 7 7 07 |7 6
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Appendix B

Table B.1 - Calculation of labor costs

55

Time Labor costs
_ | =\ 5| 5| §
Justification Unit of | Scop g é e é
Ne Process name (ENiR, Ne, table, | measureme | e of i @2 E @
item) nt work | & & n -4
~ g 5 g
s < M =
= | 2 5 3
= = =
| | Devicetemporary | p\yp o 550123 10m 250 | 1,2 37,50
fence
2 | Cut vegetation layer | ENIR Ne. 2, 2-1-5 1000m2 100 038 85,00
3 Excavationin | p\p no 221211 | 100m3 | 727 | 2.8 | 1,5 | 25,45 | 109,07
trenches 1
Development of a 1,6 181,4
4 shortage of soil ENIR Ne. 2 2-1-46 m3 885 A 3
) . ENIR Ne. 12 12- 0,5
5 Pile driving 205 pcs 252 ) 131,04
o | Installationof ) pp e 4407| m2 so4 | 31 001 2068 | 30,24
formwork 6 6
7 | Installation of rebar t 118’ 2,2 40,92 | 0,00
] Laying of concrete ENIR Ne. 4, 4-1- m3 218, 12 0,4 3276 | 9828
mix 37 4 5
Disassembly of the | ENIR Ne. 4, 4-1- 148, | 0,3
? formwork 27 m2 8 1 377
1 Basement ENIR Ne. 11 11-
0 Waterproofing 29 100m2 22 | 10 2,75
} Backfilling FNIRI® 2201 100m3 | 70,5 066 46,53
I} Installationof g o 44127 | m2 [ 8400 | %1 | %0 18901 504 00
2 formwork 8 6 0
; Installation of rebar t 500 | 2,2 13g >
1 | Laying of concrete ENIR Ne. 4, 4-1- m3 4150 | 0.6 0,2 | 311,2 | 1079,0
4 mix 37 6 5 0
1 | Disassembly ofthe | ENIR Ne. 4, 4-1- 0,3 325.5
5 formwork 27 m2 | 8400 0
I | Installation of metal | p\yp no 55126 | pes £ 3 126,00
6 columns




Continuation of B

Continuation of the table B. 1

1 | Installation of metal ENIR Ne. 5, 5-1-6 pes 9 0,8 80,04
7 trusses 7
| | Installation of metal | g no 6,628 | 100m | 42 | %2 1,31
8 scaffolding 5
L Installationof ) pyyp o 441071 m2 | 2000 | %3] %0 | 90,00 | 120,00
9 formwork 6 6
3 Installation of rebar t 55 2,2 15,13
2 | Laying of concrete ENIR Ne. 4, 4-1- m3 420 0,0 | 0,2 3.15 | 121,80
1 mix 37 6 9
2 Dismantling of 0,1
5 metal scaffolding ENIR Ne. 6, 6-2-8 100 m 42 5 0,79
Watering the .

2 concrete surface ENIR Ne. 4, 4-3- 100 m2 20 | 5,8 14,50
3 ) . 11

with water at a time

Installation of

2| partitions witha | TR Ne-4,4-2- m2 | 3700 | %* 194,2
4 . 22 2 5

single metal frame
2 | Installation of door | ENIR Ne. 6, 6-3- 13,
5 blocks 17 100m2 25 4 2,7 | 41,88 | 36,18
°| Finishingworks | PN <8810 m2 | 2500 | 03 93,75

Figure B.2 - Excavator E-651
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Continuation of B

Table B.1 - Characteristics of the E-651 excavator

Parameter name Quantity
Bucket capacity 0,65 m’
Arrow length 5.5m
The largest radius of digging 7.9 m
Digging radius at the level of the parking 4.8 m
The greatest height of digging 6.6 m
The largest radius of unloading 7.2m
Power 80-100 kW
Mass of the excavator 205t

Figure B.3 - Pile driving unit Junttan PM 20

Table B.2 - Characteristics of the Junttan PM 20

Parameter name Quantity
Lots of equipment 57t
Engine power 243 h.p.
Load capacity 16t
Maximum pile length 16 m
Length Sm
Width 4.7m
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Appendix C

CMETA PK 2025 Ownnain 643 nc 2--
ECII PK 2024, ropon Acrana, 1. Kocusl BBegen ¢ 01.01.2024

SCH PK 2024 137 ppesen ¢ 01.01.2024 [Tpunoxenue I
CCII 2024, ropox Actana, . Kocmisl BBemer ¢ 01.01.2024 HIU_[C PK 8.01-08-2022
CCIJ Anpens 2025, ropon Acrasa, 1. Kocis BBenen ¢ 01.04.2025 q)opma 4

HammenoBanue ctpoiikn HoBbIN MacaXpucKuil TepmuHaJ ¢ KomGOPTHRIMM 30HAmMHU B ropoae AcTtaHa

HammenoBanne o0bekTa HOBBIN MaccaXUPCKUH TEpMUHAI a3ponopTa ¢ Kom@OpTHRIMY 30HAMM B Topojie AcraHa

JlokanpHas cmera Ne 2--
(JIoxanpHbI cmeTHBIN pacyer)

Ha
HoBblii maccaXupCKUii TepMUHAI a3pornopTa ¢ KomGOPTHRIMYU 30HAMU B Topoje AcTaHa.

(HammeHoBaHUE paboOT U 3aTpar)

OcHoBaHue:

CmeTHast CTOMMOCTD 320841,223 TBIC. TEHTE
CpeacTa Ha OILIaTy Tpyaa 229912,296 ThIC. TCHTE
TBIC. YCIL.-

HopmaruBHas TpygoemkocTh 50,27893 4

Cocrasnen(a) B TEKyIIMX LIEHAX MO COCTOsIHUIO Ha 20251,
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CMETA PK 2025 Omnnaitn 643 nc 2--
H Croumoct
ome
b Ob6mmas
P [Iudp no3uiuu H Ennnnna
anmeHOBaHUE KonuuecTB| eqUHHIBI | CTORMOCT
o HOPMATHBA, U3MepeHu
pabort u 3arpar 0 U3MepeHu b,
nopsii| Ko pecypca s ;1 Tenre
Ky TEHTe
1 2 3 4 5 6 7
BCET'O IO CMETE 320841223
U3 HUX
3aTpaThl Ha TPYH pabouux TEHTIe 205346394
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 102194766
MAaIIMHbl 1 MEXaHU3Mmbl TEHIe 92613949
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 24565902
marepualbl, U3eIUs U KOHCTPYKIUU TEHTe 22880880
obopynoBaHue TEHTe -
MIEPEBO3KU TEHTe -
Hopmarusnas TpynoemkocThb yen.-d. | 50278,93
Pazgea Ne1 |3emusinbie padoThI 77589085
U3 HUX
2
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CMETA PK 2025 Ownnaita

643 sic 2--

1 2 3 4 5 6 7
3aTpathl Ha TPy pabOInX TEHTe 51638400
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 25673755
MAaIIMHbl 1 MEXaHU3MbI TEHIre 14596004
B TOM YKCJIE OIIaTa TPy/la MaIIuHUCTOB TEHTe 3731655
marepuasbl, U31€a1sl U KOHCTPYKLUU TEHTIe 11354681
obopynoBaHue TEHTe -
MEPEBO3KHU TEHTe -
Hopmarusnas TpynoemxocTtb gen.-u. | 11452,07

1 6101-0101-0112 |Pa3pabotka rpyHTa B KomioBaHax oobemom cBbirie 1000 7o 3000 m3 B m3 7271 569 4137199
OTBaJI PKCKaBaropamu "oOpaTHasi jionara", BmecTHmocTh Koia 0,65 m3,
rpynna rpyHra 3
U3 HUX:
3arparbl Ha TPy pabodnx TEHTE - -
B TOM YHCJIE OIUIaTa Tpyaa padounx TEHTe - -
MAaIIMHbBl 1 MEeXaHU3MmbI TEHIe 569 4137199
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 125 908875
marepuabl, U3l U KOHCTPYKIIUU TEHTe - -
HopmarusHas Tpy1oemkocTb YeJL.-4. 212

2 | 6101-0301-1302 |Cpe3ka KycTapHHUKA U MEJKOJIEChs] KyCTOpe3amu Ha TPaKTOPEe, MOITHOCTh 79 ra 100 29153 2915300

KW (108 11.c.), TpyHTEI €CTECTBEHHOIO 3aJICTaHus, KyCTAPHUKHU 1 MEJIKOJICChS
cCpemHue
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CMETA PK 2025 Ownnaiin 643 nc 2--
1 2 3 4 5 6 7
U3 HUX:
3arparbl Ha TPy pabodnx TEHTIe - -
B TOM YHCJIE OIUIaTa Tpyaa padoumnx TEHTe - -
MAaIIMHbl 1 MEXaHU3Mbl TEHIre 29153 2915300
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 7599 759900
marepuabl, U3l U KOHCTPYKIIUU TEHTe - -
Hopmarusnas TpynoemkocThb Yyeo.-4. 212
3 | 6106-0304-0204 |YcraHOBKa OTpakIeHUS METAUTHYECKOTO 0e3 MOpyUHs m 2500 3450 8625000
U3 HUX:
3aTpathl Ha TPy pabOInX TEHTe 2715 6787500
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 1352 3380000
MAaIIMHbl 1 MEXaHU3MbI TEHIre 267 667500
B TOM YKCJIE OIIaTa TPy/la MaIIuHUCTOB TEHTe 85 212500
marepuabl, U31eausl U KOHCTPYKIUU TEHTIe 468 1170000
Hopmarusnas TpynoemkocThb Yyeo.-4. 1235
4 17101-0101-0502 |Cpe3ka HemoOOpa rpyHTa B BRIEMKax, Tpynmna rpyHTa 2 m3 885 3579 3167415
U3 HUX:
3aTpathl Ha TPy pabOInX TEHTe 2580 2283300
B TOM YHUCJIE OIJiaTa Tpyaa padbouanx TEHTe 1243 1100055
MAaIIMHbl 1 MEXaHU3Mmbl TEHIe 995 880575
4
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CMETA PK 2025 Owmnnaiin 643 nc 2--
1 2 3 4 5 6 7
B TOM YMCJIE OIUIaTa TPy/la MaIIuHUCTOB TEHTe 226 200010
marepuabl, U31eausl U KOHCTPYKIUU TEHTIe 4 3540
Hopmarusnast TpynoemkocThb Yyeo.-4. 523
5 6101-0106-0104 [3ackimka TpaHIel ¥ KOTIIOBAHOB C IIepemeIeHruem IrpyHTa 1o 5 m m3 7050 59 415950
Oynpao3epamu, momHoCcTh 79 kW (108 1 ¢), rpymnma rpysTa 1
U3 HUX:
3arparbl Ha TPy pabodnx TEHIe - -
B TOM YHCJIE OIUIaTa Tpyaa padodmx TEHIe - -
MAaIIMHbl 1 MEXaHU3MbI TEHIre 59 415950
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 15 105750
marepuabl, U3IEJHs U KOHCTPYKITUU TEHIe - -
Hopmarusnas TpynoemkocThb Yyeo.-4. 25
6 |6107-0201-0401 |YcTpoiicTBO TUIICOKAPTOHHOM MTEPEropoaKH Ha OAMHAPHOM KapKace U3 m2 3700 8350 30895000
ATFOMUHUEBBIX MPpoduIielt ¢ 0OMMBKOM TMIICOKAPTOHHBIMU JIUCTamu B 1
CJIOM C IBYX CTOPOH ToMIMHA 75-125 mm, rryxoit
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 6240 23088000
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 3107 11495900
MAaIIMHbl 1 MEXaHU3MbI TEHIre 88 325600
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 27 99900
5
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CMETA PK 2025 Omnnaitn 643 nc 2--
1 2 3 4 5 6 7
marepualbl, U3eIUs U KOHCTPYKIUU TEHTe 2022 7481400
Hopmarusnas TpynoemkocTsb YyeJ1.-4. 4191
7 16113-0101-0101 [IInanupoBKa yyacTka JUIsl O3€JI€HEHHs, MEXaHU3UPOBAHHBIM CIIOCOO0mM m?2 0 32 -
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe - -
B TOM YHCJIE OIUIaTa Tpyaa padounx TEHTe - -
MAaIIMHbl 1 MEXaHU3MbI TEHIre 32 -
B TOM YHCJIE OIUIaTa TPyJa MaIIuHICTOB TEHTIe 8 -
marepuabl, U31eIusl U KOHCTPYKIIUU TEHTe - -
Hopmarusnas Tpynoemxoctb YeJL.-4. -
8 16103-0501-0201 |MoHTaxX 1 IeMOHTaX OnaayOKu 00bEeMHO-TIEPECTaBHOM "TOHHEIBLHOM" m2 4200 6011 25246200
MEPEKPBITHS JKEJIe300€TOHHOTO
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 4638 19479600
B TOM YHCJIE OIJiaTa Tpyaa padbouanx TEHTe 2309 9697800
MAaIIMHbl 1 MEXaHU3Mbl TEHIe 811 3406200
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 234 982800
marepualbl, U3EIus U KOHCTPYKIUU TEHTe 562 2360400
Hopmarusnas TpynoemxocTtb Yel.-4. 4892
6
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CMETA PK 2025 Omnnaitn 643 nc 2--
1 2 3 4 5 6 7
9 222-529-0302 (I[Ipodwuns croeunsrii [IC mis runcokaprona, onuakoBaHHb CT PK 2621- m 1025,2 331 339341
2015 pazmepamu 75 mm x 50 mm, Tonmmuo# ctanu ot 0,4 10 0,45 mm
10 261-1050132 |IDImutel Temmonsonsanuonubie I OCT 16381-77 m2 515 - -
11 | 6113-0101-0101 |IInanupoBKa y4acTKa IJisi O3€JICHEHUS, MEXaHU3UPOBAHHBIM CIIOCOO0mM m?2 57740 32 1847680
U3 HUX:
3arparbl Ha TPy pabodmnx TEHTe - -
B TOM YHCJIE OIUIaTa Tpyaa padodmx TEHTe - -
MAaIIMHbl 1 MEXaHU3Mbl TEHIe 32 1847680
B TOM YKCJIE OIIaTa TPy/la MaIIuHUCTOB TEHTe 8 461920
marepuabl, U3IEHs U KOHCTPYKITUU TEHTe - -
HopmarusHas Tpy1oemkocTb YeJL.-4. 162
Pazgen Ne2 | @DyHapameHTbI 17528174
U3 HUX
3aTpaThl Ha TPYH pabouux TEHTIe 8203495
B TOM YHCJIE OIJiaTa Tpyaa padbouanx TEHTe 4083965
MAaIIMHbl 1 MEXaHU3Mbl TEHIe 7571844
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 1567477
marepualbl, U3EIus U KOHCTPYKIUU TEHTe 1752835
obopynoBaHue TEHTE -
IIEPEBO3KHU TEHTIe -
7
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CMETA PK 2025 Owmnnaiin 643 nc 2--
1 2 3 4 5 6 7
Hopmarusnas TpynoemkocThb Yyeo.-4. 1984,27
12 |6102-0101-0210 |[TorpykeHne au3eib-moja0oTom cBacOOMHBIMHU YCTAHOBKAMHM HAa I'yCEHHUYHOM m3 37,8 79292 2997238
X0y JKelIe300€TOHHBIX CBail KOJJOHHOTO TuIa JiauHa 10 10 m, riyOuna 1o 6
m, TPYHTBI TPYIIBI 2
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 18434 696805
B TOM YHCJIE OIUIaTa Tpyaa paboumnx TEHTIe 9177 346891
MAaIIMHbl 1 MEXaHU3Mbl TEHIre 45021 1701794
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 9687 366169
marepuasbl, U31€a1sl U KOHCTPYKLUU TEHTIe 15837 598639
Hopmarusnas TpynoemkocThb Yyeo.-4. 205
13 261-1010363 |COopHBIE KeTne300€ TOHHBIE U3/ICTUS M KOHCTPYKIIUU m3 38,556 - -
14 |6103-0201-0103 MoHTax onaayOKH KOJOHHBI KeJIe300€TOHHOM KBaAPaTHOTO HIIH m2 504 5470 2756880
MPSIMOYTOJIBHOTO CEYSHHsI, IEPUmMeTp 10 3 m
U3 HUX:
3aTpathl Ha TPy pabOINX TEHTe 2560 1290240
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 1275 642600
MAaIIMHbl 1 MEXaHU3Mmbl TEHIe 2057 1036728
B TOM YKUCJIE OIIaTa TPy/la MaIIuHUCTOB TEHTe 418 210672
marepuabl, U31eausl U KOHCTPYKIUU TEHTIe 853 429912
8
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CMETA PK 2025 Omnnaitn 643 nc 2--
1 2 3 4 5 6 7
Hopmarusnas TpynoemkocThb Yyeo.-4. 311
15 |6103-0201-0108 |ApmupoBaHHr€E KOJTOHHBI )KCHC306€TOHH9ﬁ KBaJIPaTHOTO WJIA T 148 41383 6124684
IPSMOYTOIBHOTO CEUYEHHSI C YCTAaHOBKOM FOTOBBIX MPOCTPAHCTBEHHBIX
apmarypHbIX KapKacoB, IEpUMETp 10 2 m
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 23963 3546524
B TOM YHCJIE OIUIaTa Tpyaa paboumnx TEHTIe 11929 1765492
MAaIIMHbl 1 MEXaHU3Mbl TEHIre 12809 1895732
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 2675 395900
maTepualIbl, U3AEJIUs U KOHCTPYKLIUU TEHIe 4611 682428
Hopmarusnas TpynoemkocThb Yyeo.-4. 781
16 |6103-0201-0114 |betoHMpoBaHKE KOJOHHEI 3Ke1€300€TOHHOM 1Mo cxeme «KpaH-0aabs» m3 218 20070 4375260
KBaJIPaTHOTO WJIM MPSAMOYTOJIbHOTO CEUYEHHUs, IepUumeTp 10 3 m
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 9695 2113510
B TOM YHUCJIE OIJiaTa Tpyaa padbouanx TEHTe 4827 1052286
MAaIIMHbl 1 MEXaHU3Mmbl TEHIe 10183 2219894
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 2060 449080
marepualbl, U3EIUs U KOHCTPYKIUU TEHTe 192 41856
Hopmarusnas TpynoemxocTtb Yel.-4. 531
9
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CMETA PK 2025 Owmnnaiin 643 nc 2--
1 2 3 4 5 6 7
17 261-1010210 |beton m3 221,27 - -
18 |6103-0201-0117 |[lemoHTa)x onaryOKH KOJIOHHBI JKeJI€300€TOHHOM KBaIpaTHOTO MU m2 504 2528 1274112
IPSMOYTOJIBHOTO CEUEHHsI, epumeTp 10 3 m
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 1104 556416
B TOM YHUCJIE OIJiaTa Tpyaa padbouanx TEHTe 549 276696
MAaIIMHbl 1 MEXaHU3Mbl TEHIe 1424 717696
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 289 145656
marepuabl, U3l U KOHCTPYKIIUU TEHTe - -
HopmarusHas Tpy1oemkocTb YeJL.-4. 157
Paznea Ne3  |IlepexpbiTHe 198312550
U3 HUX
3aTpathl Ha TPy pabOInX TEHTe 134055785
B TOM YHUCJIE OIJiaTa Tpyaa padbouanx TEHTe 66737720
MAaIIMHbl 1 MEXaHU3Mmbl TEHIe 59010105
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 16358190
marepualbl, U3EIUs U KOHCTPYKIUU TEHTe 5246660
obopynoBaHue TEHTE -
10
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CMETA PK 2025 Omnnaitn 643_ic 2--
1 2 3 4 5 6 7
MEePEBO3KHU TEHTe -
Hopmarusnas TpynoemxocTtb gyen.-d. | 34082,83
19 |6103-0501-0201 MoHTax 1 IEMOHTaX OnajayOKy 00bEMHO-TIEPECTAaBHOM ""TOHHEIBLHOM" m2 4200 6011 25246200
MEPEKPBITHS JKEJIe300€TOHHOTO
U3 HUX:
3aTpathl Ha TPy paboOInX TEHTe 4638 19479600
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 2309 9697800
MAaIIMHbl 1 MEXaHU3Mbl TEHTIe 811 3406200
B TOM YKCJIE OIIaTa TPy/la MaIIuHUCTOB TEHTe 234 982800
marepuasbl, U31€Isl U KOHCTPYKIUU TEHTIe 562 2360400
Hopmarusnas TpynoemxocTtb Yel.-4. 4892
20 |6103-0501-0116 |beTorMpOBaHKE MIEPEKPBITHS KEIC300€TOHHOTO 0AJTOYHOTO ¢ KAMUTEIIMU Ha m3 4150 21645 89826750
BBICOTE OT OIOPHOM IMOBEPXHOCTH 10 6 m OETOHOHACOCOM
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 11096 | 46048400
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 5524 22924600
MaIlrHbl U MEXaHU3MmBl TEHTe 10501 43579150
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 2955 12263250
marepuasbl, U31€a1sl U KOHCTPYKIUU TEHTIe 48 199200
Hopmarusnas TpynoemkocThb Yyeo.-4. 12695
11
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CMETA PK 2025 Owmnnaiin 643 nc 2--
1 2 3 4 5 6 7
21 |6103-0501-0202 |YcTaHOBKA KapKacoB 1 CETOK B ITEPEKPBITHH B 00bEMHO-TIEPECTaBHOM T 500 111940 | 55970000
"ToHHEBHOU" omayOKe, macca OaHOTro nementa 10 20 Kr
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 98363 | 49181500
B TOM YHCJIE OIUIaTa Tpyaa paboumnx TEHTIe 48968 | 24484000
MAaIIMHbl 1 MEXaHU3MbI TEHIre 10797 5398500
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 2528 1264000
marepuabl, U31€I1sl U KOHCTPYKIUU TEHTIe 2780 1390000
Hopmarusnast TpynoemkocThb Yyeo.-y. 11605
22 [6103-0501-0201 [MoHTaX ¥ IeMOHTaX ONaayOKu 00bEeMHO-TIEPECTaBHON "TOHHEIbHOI " m2 2000 6011 12022000
MEPEKPHITHS JKeJIe300€TOHHOTO
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 4638 9276000
B TOM YHUCJIE OIJiaTa Tpyaa padbouanx TEHTe 2309 4618000
MAaIIMHbBl 1 MEeXaHU3MmbI TEHIe 811 1622000
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 234 468000
marepualbl, U3eIUs U KOHCTPYKIUU TEHTe 562 1124000
Hopmarusnas TpynoemxocTtb Yel.-4. 2330
23 [6103-0501-0116 |berorupoBaHE MEPEKPHITUS KEIC300€TOHHOTO 0AJIOYHOTO C KAIUTEIIMK Ha m3 420 21645 9090900
BBICOTE OT OIOPHOM MOBEPXHOCTH 10 6 m OETOHOHacocOm
12
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CMETA PK 2025 Omnnaitn 643 nc 2--
1 2 3 4 5 6 7
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 11096 4660320
B TOM YHUCJIE OIJiaTa Tpyaa padbouanx TEHTe 5524 2320080
MAaIIMHbl 1 MEXaHU3Mbl TEHIre 10501 4410420
B TOM YUCJIE OILIaTa TPyJAa MAIIUHUCTOB TEHIe 2955 1241100
marepualbl, U3eIUs U KOHCTPYKIUU TEHTe 48 20160
Hopmarusnas TpynoemkocThb Yyeo.-4. 1285
24 1 6103-0501-0202 |YcTaHOBKa KapKacoB U CETOK B MEPEKPHITHH B 00BEMHO-TIEPECTaBHOM T 55 111940 6156700
"TOHHENBbHON" onay0Oke, macca ofHOro 3emenTa a0 20 Kr
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 98363 5409965
B TOM YHCJIE OIJiaTa Tpyaa padbouanx TEHTe 48968 2693240
MAaIIMHbl 1 MEXaHU3Mbl TEHTIe 10797 593835
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 2528 139040
marepualbl, U3EIus U KOHCTPYKIUU TEHTe 2780 152900
Hopmarusnas TpynoemxocTtb Yell.-4. 1277
Paznen Ne4 | MeTa/UIOKOHCTPYKIMH 27411414
U3 HUX
3arparbl Ha TPy pabodnx TEHTe 11448714
B TOM YHCJIE OIUIaTa Tpyaa padboumnx TEHTIe 5699326
13
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CMETA PK 2025 Omnaiin 643 nc 2--
1 2 3 4 5 6 7
MAaIIMHbl 1 MEXaHU3MbI TEHIre 11435996
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 2908580
marepualbl, U3eIus U KOHCTPYKIUU TEHTe 4526704
obopynoBaHue TEHTe -
IIEPEBO3KHU TEHTIe -
Hopmarusnas TpynoemkocThb Yyeo.-y. 2759,76
25 |6106-0302-0110 [MoHTaxx CTpOIHIIBHOM (hepmbl, MOACTPONUIBHON (pepmpbl: mpoaeT A0 48 m, T 150 142258 | 21338700
macca 1015 T, BeicoTa 70 25 m
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTIe 59431 8914650
B TOM YHCJIE OIUIaTa Tpyaa paboumnx TEHTIe 29585 4437750
MAaIIMHbl 1 MEXaHU3MbI TEHIre 56686 8502900
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 15499 2324850
maTepHalIbl, U3AEJIUs U KOHCTPYKLIUU TEHIe 26141 3921150
Hopmarusnast TpynoemkocThb Yyeo.-4. 2233
26 261-1020322 |KoHCTpyKLUU CTaJIbHbIE T 150 - -
27 261-1020322 |KoHCTpyKIUU CTaJIbHbIE T 150 - -
28 261-1020122 |Apmarypa I'OCT 10922-2012 T 150 - -
29 261-1010210 |beton m3 152,25 - -
14
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CMETA PK 2025 Owmnnaiin 643 nc 2--
1 2 3 4 5 6 7
30 | 6106-0301-0201 MoHTax KOJTOHHBI MHOTOATAXKHOTO 3JaHMS PA3IMIHOIO Ha3HAYCHUSI, T 62 97947 6072714
BBICOTA: IO 25 m
U3 HUX:
3aTpaThl Ha TPYH pabouux TEHTe 40872 2534064
B TOM YHCJIE OIUIaTa Tpyaa paboumnx TEHTe 20348 1261576
MAaIIMHbl 1 MEXaHU3MbI TEHIe 47308 2933096
B TOM YUCJIE OIUIaTa TPyJa MAIIMHUCTOB TEHTIe 9415 583730
marepuabl, U31€I1sl U KOHCTPYKIUU TEHTe 9767 605554
Hopmarusnast TpynoemkocThb Yes.-4. 527
CocraBui Jlesun JI.P
JOJKHOCTh, IOANMUCH (MHUIUABI, (hamuJius)
[IpoBepun
JOJKHOCTh, TOJMUCH (MHUIIAAIIBI, (hamusts)
15
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CMETA PK 2025 Ownnaita

ECIL] PK 2024, ropox Acrana, 1. Kocusl BBesieH ¢ 01.01.2024
OCH PK 2024 137 BBenen ¢ 01.01.2024

CCI1 2024, ropon Acrana, r. Kocuisl BBezien ¢ 01.01.2024

CCL Anpeuns 2025, ropon Acrana, 1. Kocuisl BBezien ¢ 01.04.2025

Oo0bexTHast cmera Ne 2-
(O0beKkTHBIN CMETHBIN pacyer)

Ha CTPOUTEIILCTBO HoBbIl maccaXupCKUi TEPMUHA a3ponopTa ¢ KomGOPTHRIMYU 30HAMU B Topoje AcTaHa

(HaumeHoBaHHUE 0OBEKTA)

CmeTHasg cTOMMOCTh padOT U 3aTpar

643 oc

[Tpunoxenune I'
HALIC PK 8.01-08-2022

320841,223 TBIC. TEHTE

HopmarusHas TpynoemkocThb

50,27893 TrIC. yem.-4

CpenctBa Ha oruiaty Tpyaa

229912,296 TEIC. TEHTE

PacuéTHelil m3mepuTeNnh CAMHUYHON CTOMMOCTH

®opma 3

TBIC. TEHTe / pacYCTHBII

ITokazarenb €TMHUYHONW CTOMMOCTH - I3MEPUTEIH
Cocrasien(a) B TEKyIIMX I[eHaX MO COCTOSHUIO Ha 2025T.
Homep {Homepa cmet u HanmenoBanue CmeTHas CTOMMOCTh, THIC. TSHIe Hopmarus-|Cpexnctra|llokazarens
o pacdeToB pabort u 3arpar 5 Has TPyAO- Ha EMHUIHON
MOpSIKY CTPOUTEIBLHO-[O Opy%OBaHI/IH, MPOYHX | BCETO | emyocTh, | OMIATY |CTOMMOCTH
MOHTAXKHBIX meo0enu, 3arpar THIC. YeN.-4| Tpy/a,
pabot MHBEHTaps TRIC
TEHTe
1 2 3 4 5 6 7 8 9 10
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CMETA PK 2025 Ownnaiin 643 oc
1 2 3 4 5 6 7 8 9 10
1 |2-- HoBplii maccaxxupckuii TepmuHai 320841,223 320841,223| 50,27893|229912,296
a’ponopTa ¢ kom@OPTHBIMYU 30HAMU B
ropozae AcTtaHa.
Hroro mo cmete 320841,223 320841,223| 50,27893|229912,296
CoctaBmi CryneHt Jlesun JI.P
JOJKHOCTh, IOAUCH (MHUIIUABI, (hamuius)
[Iposepun

JIOJDKHOCTD, TOJMUCH (MHUIIAAIIBI, (hammusts)
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CMETAPK 2025 OwnaiH -1-

ECII PK 2024, ropon Acrana, 1. Kocusl BBenen ¢ 01.01.2024
OCH PK 2024 137 BBenen ¢ 01.01.2024

643 ccp

MpunoxeHue I
HOLC PK 8.01-08-2022

CCII 2024, ropox Actana, . Kocmisl BBemen ¢ 01.01.2024 dopma 1
CCIJ Anpens 2025, ropon Acrana, 1. Kocisl BBenen ¢ 01.04.2025
HaumeHoBanne HHBECTHIIMOHHOTO TIPOCKTA HoBblil macakpUCKUi TepmUHaN ¢ KOm(OPTHEIMK 30HaMHK B ropozie Acrana
3aka3uuk Satbayev University
(HammeHoBaHWe opraHusaLum)
YTBepxaeHa
o01asi cmeTHasi CToUmMocTh o CBOAHOMY CMETHOMY pacyeTy
B cymme 377309,278 ThIC. TEHIe
B TOM YHUCJIC:
BO3BPATHBIX Cymm - TBIC. TEHTE
HAJIOT Ha J00aBJICHHYIO CTOMMOCTh 40425,994 ThIC. TEHTE
(ccbinka Ha AOKYmMeHT 06 yTBEpPXKAEHNM)
" " 20 TO/I.
CBOAHbIﬁ CMeTHbIN pac4yeT CTOMMOCTU CTpoUTenbCTBa
HoBbIii macaKpUCKHii TepmMUHAI ¢ KOm(OPTHEIMHU 30HAMHU B Topojic AcTaHa
(HaumeHoBaHWe CTPOWKN)
CocraBiieH B TEKYIIHX LIEHAX 10 COCTOsHMIO Ha 20251
CmeTHast CTOMMOCTD, ThIC. TEHI'e
Homep Homepa cmet n & CTPOUTEIBHO- 000pyI0BaHUS IPOYUX Obmas
o ACUETOB. HHBIE HaumenoBanwe gacteii, 11as, p PyX s p cmeTHast
oD p OKVIMOHTL 00BEKTOB, paboT U 3aTpar MOHT&KHBIX mebesn u sarpar CTOHMMOCTD,
PpAAKY JOKY’ pabor HMHBEHTaps TBIC. TEHTE
1 2 3 4 5 6 7

Yacrs 1. IlpoekTupoBanune
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HALC PK 8.01-08-2022
m.8.2.65

Hamorossiit Konexkc PK
oT 25.12.2017 Ne 120-VI,
cr.422

HUroro mo yactu I
Yacrs II. CTrpoutenncrso
I'naBa 2. OcHOBHbIE 00bEKTHI CTPOUTENBCTBA

HoBerii maccaxupckuii TepmuHa a3pornopTa ¢
KOMQOPTHHIMH 30HAMHU B Topozie AcTaHa

Htoro mo rmase Ne 2
Hroro no rimaam Ne 1 -7

CmetHast npubsUIE - 5 %

Hroro co cmeTHO# NpUOLLILIO
Hroro no yacru I1

Yacrs I11. UH:KMHUPHHTOBBIE YCJIYTH
Hroro nmo yactu I11

Hroro no yacrsim I-111

HaJor na no6assennyto croumocts (HIAC) -12 %

76

320841,223

320841,223
320841,223
16042,061

336883,284
336883,284

336883,284

40425,994

320841,223

320841,223]
320841,223
16042,061

336883,284
336883,284

336883,284
40425,994
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Explication of rooms on the 1st floor
Ne Name Area

1 initial inspection 143 m?

2 check-in waiting | 1089 m?
zone

3 cafe 102 m?

4 baggage loading |42 m?
e §

5 lkichen (57w

6 mother and child |31 m?
room

7 luggage storage |8 m?

8 |storageroom |51 w*

9 check-in desks | 248 m*

10 service space ‘.E-B.'i'Jﬂ_l\a’A

11 |salesregisters |10 w*

12 béggégé' o 414w
unloading area

13 police 31 m?

14 Aviation Security |50 m?
Service

15 security screening | 150 m?
area

16 VIP zone 125 m?

17 toilet 116 m?

18 medical service |22 m?

19 duty free 158 m?

20 departure lounge |1571 m?

21 children room 18 m?

22 baggage claim 677 m?
hall

23 baggage 289 m?
unloading area

24 |infoftaxi_ 15w

25 info desk 18 m?

26 service 32 m?

? checkpoint |
27 VIP arrival 37 m?
e e
6195 m? |
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The plan is at the level +4.200 (M 1:300)

Explication of rooms on the 2nd floor

Na Name Area
16  |high-comfort lounge | 209 m?
10 |service space 86 M2
10 |service space 104 w2
10 |service space 77 M2
10 |service space 195 m?
10 |service space 153 m?
20 |departure lounge 407 m?
20 |departure lounge 438 m?
5 kitchen 40 m?
20 |departure lounge |67 M2
29 |arrival area (597 m?
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General instructions on how to perform the work

Before the excavation begins, it is necessary to break up the site, remove the axes, and clear the area of debris, vegetation, and unnecessary
structures. If necessary, lower the groundwater level.

Excavation work must be carried out in accordance with the design documentation, in compliance with safety regulations and occupational safety
regulations. The work should be carried out in layers, with the control of marks and compliance with the design slopes.

The development of the soil is carried out by a mechanized method (excavators, bulldozers, etc), taking into account its category. When working near
existing communications, use manual engineering. Excavation should be carried out with minimal disruption of the natural structure of the soil being left.
The soil is removed to specially designated areas or used for backfilling. Temporary dumps should be placed outside the area of movement of machinery
and works.

Backfilling should be carried out in layers (20-30 cm each), with mandatory compaction of each layer in a mechanized manner. Use suitable soil for filling,
without organic inclusions and construction debris,

The control includes checking the depths and marks of the recesses, the degree of compaction, and compliance with design solutions. If necessary-
laboratory tests of the soil.
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HEKOMMEPYECKOE /\Klull IOHEPHOE OBHECTBO «KA3AXCKHIT HALIMOHAJIbHBIA
UCCNEJOBATEJILCKHI TEXHHUYECKHIA YHUBEPCHTET inmenn KM .CATITAEBA»

PELHEH3USI
Ha Jlnnuomustit [poexrt
JleBuna Jlanumia Pomanosuua
6B07302 — CTpouTeIbHAS HHKCHEDUS

Ha temy: HoBblit maccaXkupckuit TEpMHHAI a9pornopTa ¢ KOM(POPTHLIMH 30HAMH B FOPOJC
Acrana.
BrInosHeHo:

a) rpauueckas yacTh Ha 11 sucrax

©) 1nosicHUTCIIbHAS 3aMMCcKa Ha 77 cTpaHuuax

3AMEYAHUSI K PABOTE

- TexcT He onMHAKOBOTO pa3Mepa
- Kanenjgapublii 1u1aH 1ioxo yutaem
- IllTamme! Ha yepTekax OTIMYAIOTCS

OueHka padoThl

JIMTUTOMHBII MPOEKT BKJIoYaeT 77 JIMCTa pacyeTHO-MOSICHUTEILHON 3anucku U 11 nuctoB
rpa)MuecKoro MaTepuaa.

Jurnomuast paboTa npeicTaBisieT coO00H KOMIIIEKCHOE apXUTEKTYPHO-CTPOUTEILHOE

NPOEKTHPOBAHHE COBPEMEHHOTO a3POIIOPTOBOTO TEPMHHAJIA, B KOTOPOM 0c000€ BHUMAHHE
YHEJIEHO CO3AaHMI0 KOM(OPTHOIT Cpebl AJist TacCaKUPOB. ApPXHTEKTYpPHO-ITAHHPOBOUHBIH
paszen AeMOHCTPUPYET yBEpEHHOE BilaileH)e NpUHLIHNAMU (QyHKIHOHAILHOTO 30HHPOBaHHs 1
PALMOHATIBHOTO MCIIONIB30BAHMS IPOCTPAHCTBA. PacueTHO-KOHCTPYKTHBHAS YacTh BBINOJIHEHA Ha
BLICOKOM H[)O(I)CCCHOIII]JlbllOM YpOBHC. Hcnons3oBanme AKTYaJIbHOTO NMPOrpaMMHOTO KOMIUJIEKCA
JIMPA-CALTIP 2024, a taxke CATTOHP 2024 noxreepkaaeT TEXHHYECKYIO KOMIIETCHTHOCTh
aBTOpa, a ICMOHCTPALHs HABBIKOB PYYHOI0 paciue€Ta KOHCTPYKTHBHBIX 2JIEMEHTOB — €ro
HIDKCHEPHYIO MMOATOTOBKY. Pa3zesn 1o TEXHOIOTHH CTPOUTENHCTBA OTIIHUACTCSI CHCTEMHBIM
roaxonom. ITpuBesénnas TeXxHOJNIOrHYECKast KapTa, 000CHOBAHHBII BBIOOP TEXHHUKH, a TAKKE
MOCJIEIOBATENLHOCTD M KOOPAHHAIMS paboT — BCE ATO YKa3bIBACT Ha XOPOUIEE IOHUMAHKE
NPOM3BOACTBEHHOTO Mporecca. DKOHOMUYECKAst YaCTh MPOEKTA TAKKE 3aCIyKHBAET BbICOKOI
ouenku. [Ipumenenne nporpammuoro odecnedernss CMETA PK u ucnons3oBanue
JICACTBYIOLIMX HOPMATHBOB 00ECICUHBAIOT AKTYaJIbHOCTh M TOYHOCTH PACUETOB, YTO OCOOEHHO
Ba’KHO B YCJIOBHSIX [TOCTOSIHHO MEHSIOIIETOCS! CTPOUTENBLHOTO PHIHKA.
Padora coOoTBETCTBYCT TPEOOBAHMSAM TMPCABABIAEMBIM K NHIUIOMHBIM MPOCKTaM, 3aCly’KUBACT
OLIEHKH «OTIHYHOY», a ero aBTop JleBun Jlannun PoMaHOBHY — NpHCBOEHMS aKaleMHUECKOIT
cTencHu «0akajiaBpa TEXHUKHM M TexHonorui» mo OBpasosarenbHoil mporpamme 6B07302 —
«CrpouTenpHast HHIKEHEPHS».

Peuenzent
MarucTp TeXHUUCCKHX HayK,
[JIaBHBII NHXKEHEP apXUTEKTYPHO-CTPOUTENBLHOM
gacti AO «Mega Center Management»

(% Pynuses P.T.
(noarnues) K » € 2025

@ KasHUTY 7006-17. Peuensus




NON-PROFIT JOINT STOCK COMPANY «KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY
NAMED AFTER K. I. SATPAEV»

REVIEW
for a Graduation Project of
Levin Daniil Romanovich
6B07302 - Civil Engineering

On the topic: New passenger terminal of the airport with comfortable areas in Astana.
Completed:
a) graphic part on |1 sheets
b) explanatory note on 77 pages

COMMENTS ON THE WORK

- Text has inconsistent font sizes
- Calendar schedule is hard to read
- Title blocks on the drawings are inconsistent

Job evaluation

The diploma project includes 77 pages of explanatory calculations and 11 sheets of
graphic material.

The graduation project represents a comprehensive architectural and structural design of a
modern airport terminal, with particular attention paid to creating a comfortable environment for
passengers. The architectural and planning section demonstrates confident command of the
principles of functional zoning and rational use of space. The structural design section is
completed at a high professional level. The use of up-to-date software such as LIRA-SAPR 2024
and SAPFIR 2024 confirms the author's technical competence, and the demonstration of manual
calculation skills for structural elements reflects solid engincering training. The construction
technology section shows a systematic approach. The technological chart, the justified choice of
machinery, and the sequence and coordination of works all indicate a good understanding of the
production process. The economic part of the project is also worthy of high praise. The use of
SMETA RK software and adherence to current standards ensure the relevance and accuracy of
the calculations, which is especially important in the context of a constantly changing
construction market.

The work meets the requirements for graduation projects, deserves an “Excellent” grade, and its
author, Levin Daniil Romanovich, is recommended for the academic degree of "Bachelor of
Engineering and Technology" in the educational program 6B07302 — "Civil Engineering".

Reviewer

Master of technical sciences, Chief Engineer of
the Architectural and Construction Section
JSC "Mega Center Management"

%/j// Rudnyayev R.G.
171

(signature)

ox' 06 - . ..2025V:

® KasHUTY 706-17. Penenzus




HEKOMMEPYECKOE AKLIMOHEPHOE OBLLECTBO «KA3BAXCKHI1 HALIMOHAJIbHBII
HCCIEJOBATEJIbCKUH TEXHUYECKUI YHUBEPCHUTET nmenn K.M.CATIIAEBA»

FEEDBACK OF

SCIENTIFIC SUPERVISOR

For a graduation project of

(HanMmeHoBaHHe BHaa paboT)

Levin Daniil Romanovich
(®.1.0. obyuaromerocs)

6B07302 — Civil Engineering

(wndp 1 Haumenosanne OIT)

Topic: New passenger terminal of the airport with comfortable areas in Astana

Levin Daniil Romanovich's graduation project is completed in full and
includes an explanatory note on 77 pages with appendices and 11 sheets of graphic
part. All sections of the project have been developed in accordance with current
regulations and design assignments.

In the course of the work, a preliminary analysis was carried out, an
architectural, planning and constructive concept was worked out. Calculations of a
steel truss and a columnar foundation have been performed in the computational
and structural part. The economic section contains calculations of the cost,
profitability and feasibility study of construction.

The tasks have been completed in full. The information sources used
correspond to the regulatory and technical documentation.

In the process of working on the project, he showed a high level of
independence, demonstrated analytical abilities, engineering erudition and a
creative approach. His decisions are distinguished by their validity, accuracy and
attentive attitude to the quality of graphic and text materials, which indicates a
good command of professional skills.

The graduation project was completed at a high professional level and
deserves an «excellent» grade.

Scientific supervisor
Master of Technical Sciences

( MOMAHGPTH, YU. CTENCHB, 3BAHHE)
y 47, Sakhi A K.

(nmoanuce)

<:_17>§>> 0é 2025 r.

@ KasHHUTY 706-16. OT3bIB Hay4YHOTO PYKOBOAHTE]IS




Supervisor's confirmation form on the completion of the graphic part of
the thesis project

Student: Levin Daniil Romanovich
Group: CDBS-21-4er

The topic of the graduation project:
« New passenger terminal of the airport with comfortable areas in Astana »

I confirm that the graphic part of the student's thesis project (drawings) has
been fully finalized in accordance with the comments given at the pre-defense.

The drawings have been checked, corrections have been made, and further
control is allowed.

Date: « 29» Of 2025 y.

Supervisor's signature:

Full name of the supervisor: fax ¥/ /é :




ITporoxon i
0 POBEPKE HA HNTHYHC HEABTOPHIOBANNLIX 3AHMCTBOBAIMI (IJIarHaTa)
Antop: Jlesun Jdaunn Pomanosny
CoasTop (ecam nyeercest):
Tun padorer: J(nmiomuas padora

Hazpanue padorst: HoBblil 1acCaKHPCKHIT TEPMHUHAI a2PONOPTA ¢ KOM(DOPTHBIMH 30HAMH B FOPOIC

Actana.

Hayunbiii pykoBoauTen:

Koygpuunenr IMogodus 1: 3.6

Kooy dpuument Mogodus 2: 0.3

Muxponpodéesrt: 0

3uaKku U3 3apyrux aagasuTos: 2

Hnrepnansi: 0

Beavlie 3naxn: 0

ITocsie nposepkn OTuera [Togodus OBLI0 caeIaHO caeayIoLee 3aKTI0MeHHe:

%UHMCTBOBZUHM. BBISIBJICHHBIC B puGore, SIBJISICTCSI 3AKOHHBIM H HE SIBJISICTCS TJIArHaToOM. Ypoeenb
110J100Ms1 He MPEBLIIIACT AOIYCTHMOrO npeaelia. Takum 06[)11301\1 pa60Ta HE3aBHCHUMA U IIPHHUMACTCA.

[J 3anmcTBoBanNeE He ABASETCS LIArHATOM, HO NPEBBIIIEHO OPOrOBOE 3HAUCHHE YPOBHS 0100MS.
Takum 06pa3om paboTa BO3BpALLACTCsl HA J0PabOTKY.

I:] BrisiBiieHbl 3aMMCTBOBAHUS M TIATHAT WIIH NPEHAMEPEHHBIE TEKCTOBBIC HCKAKCHMSI

(MaHUMTYJIAUMI), KaK TPEAIoaraeMbIe MOMBITKH YKPBITHS MIarnarta, KOTophble 1eaioT
padoTy npoTHBOpevalLeii TpeboBanusM npunokenus 5 npukaza 595 MOH PK, 3akony 06 aBTOPCKHX 1
cMekHBIX npaBax PK, a Takke KOJEKCY STHKH 1 npoueypam. Takim o6pasom paboTa He TPHHUMAETCS.

O O6ocHoBanmue:

Jama o

coalle B

— npoeepsowull Ikcnepm




ITporoxoa
0 NPOBCPKE HA HAJIMYHE HEABTOPH3IOBANILIX 3AHMCTBOBAHMIT (MJIaruaTa)
Aptop: Jlesun Janunn Pomanosuy
CoasTop (ec nmeeTcst):

Tun padorer: Auniaomuas pabota

Hassanue padorsi: HoBblii maccasknpckuii TepMHHAI adporopTa ¢ KOMGOPTHLIMH 30HAMH B FOPOJIC

Actana.

Hayunblii pykoBoanTelib:

Kosdpdpuument IMogodus 1: 3.6

Koo dummenT Mogodus 2: 0.3

Mukponpodensi: 0

3uaxu 13 3Apyrux aapaBuTos: 2

HurepBaibi: 0

Beanie 3naxu: 0

Iocsie mpoepkn OTuera Iogodust GbLT0 caeano cieaylouee 3aKJII0YeHne:

[:] 3ilHMCTBOB'dHH§I, BBISIBJICHHLIC B p'd60T€, SIBJIACTCA 3aKOHHBIM H HE SABJISACTCSA IJIArHATOM. YPOBeHb
o00MsI He NPEBLIIACT AONYCTHMOrO Mnpeaeia. Taxkum 06p830M pa60TZl HE3aBHCHMA U NIPUHHUMACTCS.

[ 3anmcrBoBanue He spnsercs IJIarHaTOM, HO MPEBBIIICHO NOPOrOBOE 3HAYEHHE YPOBHS MOI00M.
Taxum obpazom pabora Bo3Bpalaercs Ha 10paboTKY.

] BeisiBiens 3anMcTBOBaNNS M MIATHAT HAH npeJHaMEPEHHbIE TEKCTOBbBIE HCKAKEHUS
(MaHUMYJISAUHK), KaK TIPEnoiaraeMble MOMBITKH YKPBITHS TIArHaTa, KOTOphIE AeNaloT
padoty npoTHBopeyauiei TpeGoBanuAM npuiokerus S mpukasa 595 MOH PK, 3akony 06 aBTOpCKHX 1
cMexHbIX rpasax PK, a Taxike kofiekCy 9THKH 1 mpouenypam. Takum o6pazom paGoTa He MPUHHMAETCH.

O O6ocHoBaHue:

Jama 3asedyiowuit kaghedpot

TN Y
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