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Features of pricing in construction and estimated cost of construction objects

Capital construction involves a number of strategic important aspects, Such as engineering, materials science,
energetics, transport, etc. In this regard, the development and renewal of the construction process is an im-
portant step in the country’s overall development and economy. Pricing in construction is based on general
principles, but also bears a number of specific aspects due to the characteristics of the industry and its prod-
ucts. The use of various methods can reduce the cost of construction and installation works. The price in con-
struction is a monetary expression of the unit cost of construction products and is determined by the amount
of socially necessary labor spent on its creation. Thepricing mechanism in construction has specific features.
First of all, this is due to the individual nature of:the buildings and structures under construction, especially
manifested in hydraulic engineering, a significant dependence of the cost of specific, often non-repeating
conditions of construction. Such circumstances do not allow to establish uniform selling prices for construc-
tion products, as it is done in other sectors of the economy: Therefore, the price of construction products in
the vast majority of cases is determined on an individual basis, on the basis of estimates in accordance with
the scope of work, methods of production technology and a single register for certain types of work. A special
pricing system has been developed to assess the cost of construction products. The analysis of existing esti-
mated standards allows to draw a conclusion that there is a problem of discrepancy of estimated and market
cost of construction. In this way, the research allowing to analyze the current estimated standards from differ-
ent positions, to identify-the positive and negative parameters, as well as to offer a solution to the identified
inconsistencies becomes relevant.

Keywords: major construction, construction, pricing, estimation, estimated cost, features of pricing, price in
construction, cost, construction products, buildings and structures.

Construction is one of the leading industries in Kazakhstan which significantly impacts the develop-
ment of a huge number of related sectors of the country’s economy.

Reforms, carried out in Kazakhstan, have allowed the country to take firm position with a stable eco-
nomic and social situation, to create favorable conditions for attracting capital and investment.

Construction is one of the actively developing economy sectors and has a significant impact on the so-
cio-economic development of the country and regions. The share of construction in the gross domestic prod-
uct (hereinafter referred to as GDP) of the Republic of Kazakhstan today is 6.2 %. Development of the hous-
ing sector, which accounts for 11 % of GDP in construction, is paid particular attention.

The relevance of the topic is determined by the fact that the effectiveness of the investment and con-
struction project of repair and construction works significantly depends on the quality of design and estimate
documentation and control of its execution.

The estimated cost is the basis for determining the amount of capital investments, construction financ-
ing, formation of contractual prices for construction products, calculations for the performed contract con-
struction and installation works (hereinafter CIW), payment of costs for the acquisition of equipment and its
delivery to the construction sites, as well as reimbursement of other costs at the expense of funds provided by
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the summary estimate. On the basis of estimate documentation, accounting and reporting, economic calcula-
tion and evaluation of construction organizations and customers are carried out.

On the basis of the estimated cost of objects is determined by the carrying value of the put into effect
fixed assets for built enterprises, buildings and structures. The estimated cost is the basis for the calculation
of technical and economic indicators of the designed object, justification and decision on the implementation
of its construction.

The entire amount of costs determined by the estimate for the construction of the object is called the to-
tal estimated cost, or capital investments. The total estimated cost is made up of costs:

— construction and installation work on the construction of buildings and structures;

— installation of technological equipment of process control automation systems;

— acquisition of main and auxiliary technological equipment;

— other expenses including design and survey and research works, preparation of theConstruction site,
maintenance of the Directorate, training of operational personnel.

In international construction practice, as well as in recent years and in Kazakhstan, the contractor for
the construction of the object is usually determined on a competitive basis by bidding. Under these condi-
tions, the structure of the estimates generated by the customer with the breakdown of the consolidated
budget calculation into separate parts with the selection of individual objects or types of construction, the
performance of which the customer has the intention to invite private contractors: This portion of work is
called a lot.

In accordance with the customer's task, the designer or the customer himself prepares the tender docu-
mentation, divides the project into separate parts — lots. The lot can be both the construction of individual
structures and the performance of certain types of work (land-rock; concrete, etc.). The cost of each of the
lots is determined either by a local estimate or object, or can be the sum of several object and local estimates.
The amount of estimated costs for all lots forms a summary estimate.

The design and estimate documentation compiled by the designer is the property of the customer.
Under these conditions, the cost of the construction project, defined in the project, is a trade secret of the
customer. The contractor or contractors who intend:to participate in the bidding, having bought the tender
documentation for a small amount, themselves determine the cost of construction of the object for which
they can build it.

The evaluation of tenders and the selection of the contractor are determined by a number of factors, the
most important of which are usually:

— the price offered by it and guarantees of performance of works according to requirements of the cus-
tomer;

— image of construction andinstallation company;

— technical and technological proposals;

— methods of technology of works;

— availability of infrastructure;

— financial conditions and financial guarantees.

After summarizing and/determining the contractor between the customer and the contractor is a contract
or contract forthe performance of a certain tender or individual lots of work at a price announced in the ap-
plication of the contractor.

The most important article of the contract for both the customer and the contractor is the contract price,
which is determined on the basis of mutually acceptable financial and economic conditions. By the begin-
ning of the contract price discussion, the customer has an estimate drawn up by the designer during the de-
velopment of the project. The contractor in the tender package presents to the customer its estimate of the
cost of construction, which shows the estimated cost of production and the planned profit. In extremely rare
cases, the customer and the contractor immediately find a mutually acceptable solution. In the vast majority
of cases, a compromise solution appears as a result of rather intense negotiations and the contractor's justifi-
cation of pricing issues and the formation of the estimated cost [1].

When studying the process of the ratio of the construction and installation works estimated cost to the
actual cost of construction, many parameters that vary in structure and quantity are revealed. A comparison
of processes and results of determining the estimated cost of construction and installation works with the ac-
tual working conditions, the work of the new state information system, problem areas eliminated with the use
of this system, and areas that remain imperfect in the implementation of this system is presented. The con-
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cept of a modern determination of the estimated cost of construction and installation works is defined. It is
established that in the current state information system of pricing, by managing the cost of resources in rela-
tion to each subject, the resource prices will draw near the market ones. However, the labor costs inherent in
the current rates of the estimated regulatory framework for the most part do not reflect the actual time spent
on the construction site. Having identified this problem, it should be noted that today we need mechanisms
that would bring labor costs closer to real costs, which means that the wages of workers included in the pric-
es will get closer to the market value.

Also, major construction involves a number of strategically important aspects such as engineering, ma-
terials science, energetics, transport, etc. In this regard, development and renewal of the construction process
is an important step in the overall development of the country and its economy. Construction itself is a spe-
cial, technically complete branch of material production, the task of which is to create new, and reconstruc-
tion and repair of existing production and non-production facilities (entities, houses, schools, hospitals, rail-
ways, highways, aqueducts, etc.).

The construction process includes the following stages:

1) preparation of construction;

2) construction;

3) sale of construction products.

At the initial stages, it is necessary to calculate the estimated cost that would be the basis for the calcu-
lation of technical and economic indicators of the project.

You can see the basic principles of determining the estimated cost of construction in the figure below.

The basic principles in determining the estimated
cost of construction

— / \ N

[ authenticity ] [ versatility ] [ efficiency ] [ transparency ]

Figure. Method of determining the estimated cost of construction products in the Republic of Kazakhstan [2]

Pricing in construction is based on common principles, but it has a number of specific aspects, due to
the peculiarities of the industry and its products.

1. Construction objects vary in size, area, number of floors, materials of structural elements. This also
applies to objects built on standard projects since each of them depends on local conditions to which they are
anchored, not to mention the objects being built on individual projects. Consequently, almost every building
and structure has its own individual price.

2. In construction (unlike industry), as a rule, prices are set not for a finished object or a separate struc-
ture, but mainly for individual types of construction and installation works or for finished structural ele-
ments. This isdue to the fact that a large number of highly specialized contracting and subcontracting enti-
ties, the products of which are not a ready-to-sell facility, but certain types of construction and installation
work performed by them can take part in the construction process of the facility. The price for a completed
object consisting of the value of the work performed or the value of individual structures is mainly important
for the customer, investor or developer.

3. Applied building technologies and equipment significantly influence the price of construction or in-
stallation works. Therefore, the price of the same type of construction and installation work may be different
for different construction companies. At the initial stages of the object design, when determining its value,
the averaged (most often normative) prices are included considering the prevailing price level for building
materials, the current wage level and the most common construction technologies.

4. Construction is characterized by a long production cycle. Consequently, the project price may not co-
incide with the actual one (especially in terms of inflation), which makes it necessary to consider the time
factor in the formation of prices in construction.

5. Construction products are distinguished by high material consumption and considerable labor costs.
Due to the fact that the price in construction is not formed from the actual cost, but from the estimated cost,
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the constituent elements of the price may not reflect the actual level of costs for the purchase of materials and
other resources. This makes it necessary to systematically monitor the prices of building materials and labor
resources and to determine the way their changes affect the cost of construction products.

6. Price in construction is formed by the designer, customer and contractor, each of whom pursues his
own commercial goals. Therefore, the final price for construction products is in fact a compromise price be-
tween all subjects of the construction.

In the construction, it is possible to say that it is not the prices themselves that are set, but mainly stand-
ards, on the basis of which the price of the construction object is determined. There are major factors that
influence the cost of construction in Table 1 below [3].

Table 1
Factors affecting the construction cost [3]

Type Factors % per year
increase i.n prices for resources used in 10-20
construction

Objective | change of legislation 5-10
construction start delay due to admin- 510
istrative barriers and late financing
opportunities for making subjective | redundant space planning solutions 1040
decisions affecting the construction | the use of inefficient design solutions 10-20
cost irrational object placement 5-10

inaccurate determination of volumes 10-20

Subjective inaccqracies .and errors in calculations | false use of estimated standards 10-30
associated with misuse errots_associated with the construc- 510

tion master plan
low innovation activity in construction
due to the lack of motivation to reduce
costs

In Kazakhstan, estimated cost of the object is determined, as a rule, in accordance with the «methodolo-
gy for determining the cost of construction products‘in the Republic of Kazakhstan», developed in 2011.

This methodology establishes the procedure for determining the cost of construction products. It is put
into effect instead of SN RK 8.02—02-2002 «The procedure for determining the estimated construction cost
in the Republic of Kazakhstany.

The purpose of the methodology is to create a unified methodological basis for all entities involved in
investment and construction process in determining the estimated cost of construction, the formation of con-
tractual prices for construction products and settlements for the work performed.

According to the methodology, the estimated cost of construction is the funds necessary for the imple-
mentation of construction, the amount of which is determined on the basis of project materials and estimated
standards in acecordance with the current legislation of the Republic of Kazakhstan. Estimated cost is the ba-
sis for determining the amount of investment funds for the construction of pricing for construction products
and serves as a guideline in the implementation of contractual construction services purchase by the custom-
er.and the conclusion of the contract, calculations for contract work performed according to the current legis-
lation [2].

Thus, the cost of construction refers to the funds for the creation of building products. Calculations of
this cost are made by drawing up special documents — the estimates, and the cash costs expressing the cost
are called the estimated cost.

Based on the estimated cost, the amount of capital investments is determined; construction financing
and settlements for the work performed are carried out. The estimate documentation is used in the process of
accounting and reporting, as well as in carrying out an economic analysis of the activities of construction and
installation entities.

The estimated cost of a construction object is divided into the following components: estimated cost of
construction and installation works; estimated cost of equipment, appliances, tools and manufacturing
equipment and other costs. The sum of these determines the estimated cost of the object or the amount of
capital investments in the object:
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Cl=Cew. *+Ciw + Cpurch. + Cother (D

where CI — capital investments in the facility; C.,, — the cost of construction works; C;,, — the cost of
installation works; Courch. — the cost of purchasing equipment, tools, furniture and appliances;
Cotner — other capital works and expenses.

In the estimates of the construction cost, funds are divided into the following chapters [2]:

— Costs of preparatory work for the construction site in terms of work performed by the contractor;

— Main construction objects;

— Objects for utility and service purposes;

— Power facilities;

— Objects of transport facilities and communication;

— External networks and facilities for water supply, sewage, heat and gas supply;

— Landscaping and gardening of the territory;

— Temporary buildings and facilities;

— Additional construction costs related to the contractor.

Table 2 below shows the technological structure of the estimated cost of construction of various facili-
ties [4].

Table 2
Technological structure of the estimated cost of construction of various facilities [4]
No. Cost groups Civil engineering, % | Industrial engineering, %
1 | The cost of construction and installation works 75-90 40-60
2 | The cost of the purchase of equipment, tools 15-5 50-25
3 | Other capital works and costs 10-5 10-15

The use of various methods can help achieve a reduction in the cost of construction and installation
works, i.e. the improvement of used items and means of labor, technical and technological solutions to in-
crease the degree of prefabricability of construction of facilities. This can make it possible to increase the
performance of production workers, which ultimately will reduce the cost of construction and installation
works [5]:

Ctw. =Stv. * Sw.(1 — Ry)/100), 2

where C;,, — estimated cost of temporary works; S;, — the share of construction and installation works at
facilities with a higher degree of construction prefabricability in the total volume of construction and installa-
tion works in the planning period; %; S,,, — the share of costs under the item «Basic wage» in the estimated
cost of works, %; Ri. —.a specific reduction in labor costs at the expense of the increase in construction
prefabricability as a result of the implementation of technical solutions that reduce the cost of construction
agreed with the customer and the control bodies and institutions, unit shares.

Reduction.of the cost of works as a result of reducing the construction duration in monetary terms is de-
termined by the following formula [5]:

Ccd. = Ceixea(1 = Re ), 3)

where C 4 = estimated cost of construction duration; Cgyxeq — the amount of fixed costs in the composition
of materials, the cost of operating construction machines and overhead costs, p.; R, 4 — a specific reduction
in the duration of construction, fractions of a unit.

The content and essence of a comprehensive program to reduce production costs of construction and in-
stallation works depend on the specifics of a construction entity, current state, development prospects, etc.
Each program should reflect the following activities:

— on the rational use of material resources (introduction of new machinery and waste-free technology
allowing to save material resources of different types; development of the entity’s regulatory framework;
introduction of advanced technologies for construction and installation works and building materials, parts
and structures; use of construction waste; improvement of the construction product quality, etc.);

— on defining and maintenance of the optimum size of the entity allowing to minimize the costs of con-
struction and installation works;
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— those related to effective management of fixed assets on the balance sheet of a construction company
(exemption from unnecessary machinery and equipment; leasing the company’s property; improving the
quality of maintenance and repair of fixed assets; advance training of the personnel maintaining the machines
and mechanisms, etc.);

— those related to personnel management (defining and maintaining the optimal number of personnel;
raising advance training and retraining of personnel; applying progressive norms and standards; choosing the
optimal system of labor motivation, etc.);

— on forming, functioning and development of the management system of a construction company (se-
lection of forms for organizing construction production, forms of relations with participants in the production
process, management structure, etc.) [5].

Currently, there are micro private decisions in the selection of a suitable composition of work rates and
the choice of the most optimal value for constrained working conditions, but they are not sufficiently objec-
tive. Examples of micro private decisions in managing the amount of labor inherent in a price are such cases
as: increasingly, when examining design estimates, there are disagreements between the customer and the
contractor about the validity of the rates and factors application, causing different conditions of works, etc.
Presence of inconsistencies in estimated norms of real costs that are present during the implementation of
any construction object leads to the distance of the estimated cost from the market. As a result, the procedure
for calculating the estimated cost of construction and installation works requires improved methods that are
in direct correlation with modern work technologies and working conditions.

The problems of inconsistencies in the scope of work and current prices with-modern technologies and,
in connection with scientific and technical progress, the identification of new complexity factors are im-
portant for pricing in general, because they reflect actual labor costs.in production, which means they affect
the real wages of construction workers. This resource is not regulated by GIS, but it, just like the cost of ma-
terials, influences the mapping in the estimated market prices.

Conclusions

In the article, the current estimated standards were analyzed, where inconsistencies with the current
costs of construction firms were revealed; the work of GIS pricing was described, namely the policy of
changing the procedure for calculating the estimated cost of construction and installation works, the maxi-
mum control of the cost of construction resources by the state. But if the cost of construction resources is
regulated by the state, while the time for performing specific work is regulated by the current estimated
costs, with technology of work that is inconsistent with modern working processes. In this connection, mod-
ern methods of «estimating» objects of construction and installation works require the development of new
subprocesses, the purpose of which will be to approximate labor costs in estimates to the actual hours of
work at facilities and, as a result, approximation of estimated costs to market. Such methods can be an inte-
grated assessment mechanism and the method of weighted coefficients. This solution, among other things,
will allow not only large entities to demand up-to-date information, since they purchase services from devel-
opment institutes and professional consulting agencies, but also small companies that simply cannot afford to
spend significant funds on such kind of information for each and every project.
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JI.B. Tpynkuna, 9.K. Ce3asixoBa, C.C. [llakees, I'.A. [llakeHoBa

KypbLibicTaFbl 0aFaKaJbINTACTHIPYAbIH €peKIIeJTiKTePi xKIHe
KYPbLIbIC HBICAH/IAPBIHBIH CMETAJIBIK KYHbI

Kypueni KypbUIbIC MallWHAKypay, MaTepuajTaHy, SHEPreTHKa, KOJIK, Tarbl 0acka CTPaTerHsUIbIK MaHBI3/IbI
acriekrizepai Kamtiabl. OcblFaH OailIaHBICTBI KYPBUIBIC YPAICIH AaMbITY JKOHE KaHAPTy — JKaJIbl eJIiH
JKOHE OHBIH JKOHOMHKACBIHBIH JaMybIHIaFbl MaHbI3Zbl KajaM. KypbuibicTa OarakalbIITACTBIPY Kb
KaFujanapra Herismenre, Oipak OHBIH Oipkartap OChl cajlaMeH J>KOHe caia OHiMmepiHe OaillaHbBICTHI
epekuernikrepi 6ap. Kypbutbicta 0ara KypbUIbIC ©HIMHIH OipiiriHiH aKmanaid KyHbIH KOPCETei KOHE OHBbI
KYpyFa O KYMCalaThlH, K&KETTi KOFaMIbIK JKYMBICTap  KeJeMiMeH aHbIKTanagsl.  KypbuibicTa
OarakaJIBIITAaCTHIPy MEXaHU3MIHIH ©31HAIK epekmeniri 6ap. Ex anapiMeH, OyJ1 cabIHBIN KaTKAH FUMaparTap
MEH KYpPBUIBIC JKailJapAblH epeKIIeNiriMeH, dcipece THAPOTEXHUKAIBIK KYpbUIbICTA OalKaslbIHATBIH, KHi
HAKThI )KOHE KailTajaychl3 KYpBUIBICTHIH HIapTTapblHA KYHHBIH aiTapiblKTail ToyeKeIiirine GaillaHbICThL.
MyHpait karmaiinap, Gacka canamap[arbl XajblK MIapyalIbUIBIFBIHAQ JKacalaThlHIaH, KYPHUIBIC ©HIMiHE
Gipmeit caTy OarachlH OpHaTyFa MYMKiHIIK Oepmeiini. COHABIKTaH KYpbUIBIC OHIMHIH Oarachl,. 6T€ KO
Kargaiinapaa, JKeKke TypAe CMeTalblK KyKaTTap HETi3iHZE JKYMbBIC ayKbIMbIHA, JKYMBIC OHAIPY
TEXHOJIOTUSCBIHBIH S/IICTEpiHE cail JKoHE KEKe KYMbIC TypuiepiHe GipbiHFail peecTp OOMBIHIIA aHBIKTAJIA/BI.
Kyppiibic eHIMHIH KyHBIH Oarajay YIINiH OarakaJbIITACTHIPYIBIH apHalbl xKyHeci o3ipiieHreH:. OPTYpii
onmictepai KONAaHy apKbUIbl KYPhUIBIC-MOHTAXIAY JKYMBICTAPBIHBIH ©31HAIK KYHBIH TOMEHJETYre 6onasbl.
JKys3ere achIpbUIbII XKYPreH 3aHHaMallap/Ibl TaJlay Kas3ipri yaKbITTa KYPBUIBICTHIH CMETAJBIK jKOHE HAPBIKTHIK,
KYHBI apachIHJarbl COMKEeCCI3MiKTIH OOIyBl Typasibl KOPBITBHIHABI jkacayra Heri3 Oap. OCbIFaH GaiIaHBICTHI
JKy3ere achIpbUIbII JKYPreH CMETaJblK 3aHHaMalap/bl dPTYPIi JKaKTapAaH TajldayAbiH ©3CKTiliri apTasl,
OHBIH OH JXOHE Tepic mapaMeTpiiepiH aHBIKTayFa, COHBIMEH Karap Oenrini CoWKecCI3MIKTepAl MISHIyAiH
HYCKaJIapbIH YChIHYFa MYMKIHIIK Gepei.

Kinm co30ep. xypueni KYpbUIbIC, KYPBUIBIC, GaFaKalbIITACTHIPY, CMETA, CMETAIbIK KYH, 0aFraKaiblITacThIPy
epeKIIeNiKTepi, 6ara, 31HIIK KyH, KYPbUIbIC OHIMI, FUMapaTTap MeH KypbUIbIC-Kaiinap.

JL.B. Tpynkuna, 3.K. Cezneikosa, C.C. lllakees, I'.A. lllakeHoBa

Oco0eHHOCTH IEHOOOPa30BAHNS B CTPOUTEILCTBE H CMETHAs
CTOMMOCTH 00BEKTOB CTPOUTEIbLCTBA

KanuranbHoe CTPOMTENBCTBO 3aJCHCTBYET DS CTPATErMYECKMX BAXKHBIX ACIEKTOB, TAaKUX KaK MaIlMHO-
CTpOCHUE, MaTepHaJIOBEICHIE, YJHePTeTHKA, TPAHCIIOPT | T.A. B CBsI3U ¢ 3THM pa3BuTHe ¥ OOHOBJIEHHE IPO-
Iecca CTPOUTENBCTBA SIBISIETCS BAYKHOM CTYNEHBIO B 00IIEM pa3BUTHU CTPAHbI U eT0 SKOHOMUKH. [leHooOpa-
30BaHUE B CTPOUTENLCTBE 0a3MpPyeTCs HAa OOIMX NMPHUHIUIIAX, OJHAKO OHO MMEET PsiJ CHelU(UIecKux cTo-
POH, 00YCIOBICHHBIX OCOOCHHOCTSIMHU JaHHOM OTpaciy M ee MpoayKiuu. [IpuMeHeHneM pa3iIHIHBIX METO-
JIOB MOXKHO JOOMTHCS (CHIKEHHSI Ce0ECTOMMOCTH CTPOMTEIBHO-MOHTaXHBIX padoT. LleHa B cTpouTenscT-
BE NPEACTaBIsIET COOOU ICHOKHOE BBIPKCHHE CTOMMOCTH €IMHHIIBI CTPOUTENIBHOI MPOAYKIMU U ONpEIesi-
€TCsl KOJIMYECTBOM OOIIECTBEHHO HEOOXOAMMOro TPy/a, 3aTpauBaeMOro Ha ee Co3laHue. MeXaHu3M IeHO-
00pa3oBaHus B/CTPOUTENBCTBE UMEET creluduueckue ocoOeHHOCTH. [Ipekie Bcero 3To CBA3aHO ¢ MHIMBHU-
JyaJIbHBIM XapaKTepOM CTPOSIINXCS 3[aHUH U COOpPYXKEHHH, 0COOCHHO MPOSBIIIONIIMCS B THAPOTEXHHUYE-
CKOM CTPOMTEIILCTBE, CYIIECTBEHHOH 3aBUCHMOCTEIO0 CTOMMOCTH OT KOHKPETHBIX, YaCTO HETIOBTOPSIOMINXCS
ycioBHH cTponTenbeTBa. [logo6HbIe 00CTOATENECTBA HE MO3BOJSIOT YCTAHOBUTH €AMHBIE OTIYCKHEIE IIEHBI
Ha TPOAYKIUIO CTPOHUTEIBCTBA, KAK ATO JIENaeTCs B IPYIHX OTpacisixX HapoJHOro xo3siicra. [TosTroMmy nmena
Ha CTPOMTENBHYIO TPOJIYKIHUIO B MOAABIAIOIIEM OOJIBIIMHCTBE CIyYaeB ONpPEASseTCs B MHIUBHIYaIbHOM
MOPAZIKE Ha OCHOBE CMETHOH JIOKyMEHTallid B COOTBETCTBUHM C 00bEMaMu pabOT, METOAaMU TEXHOJIOTHH
MPOM3BOACTBA PabOT M EAUHBIM PEECTPOM Ha OT/EIbHbIE BUABI PaboT. [/l OLIEHKH CTOMMOCTH CTPOUTEINIb-
HOW TPORYKUMH pa3paboTaHa CIeLHalbHas CHCTEMa LIEHOOOpa30oBaHUS. AHaIU3 ACHCTBYIOIIUX CMETHBIX
HOPMAaTHBOB TTO3BOJISET C/CNIATh BBIBOJ, YTO B HACTOSIEM CYILIECTBYET IMPOOIEMa HECOOTBETCTBHS CMETHOM
W PHIHOYHOM CTOMMOCTH CTPOHMTENbCTBA. B TakoM KIlloue aKkTyalbHOCTh HPHOOPETAIOT HCCIIEOBAHUS, I10-
3BOJIAIOIIME NPOAHATU3UPOBATH C PA3IUYHBIX MO3ULUH JEHCTBYIOIINE CMETHBIE HOPMATHBBI, Pa300paThCs B
paboTe TpaxJaHCKO-HHKEHEPHOTO CTPOUTENBCTBA, BBISIBHTH IOJOXKUTENIBHBIE M OTpHIATEIbHBIC €€ mapa-
METpBI, @ TAKXKE IPEJIOKUTh BAPHAHT PENICHHS BHIIBICHHBIX HECOOTBETCTBHIA.

Kniouesvie cnosa: xanutanbHOE CTPOUTEIBCTBO, CTPOUTEIBCTBO, LIEHOOOPAa30BaHKUE, CMETA, CMETHAs CTOH-
MOCTb, 0COOEHHOCTH LIEHOOOpPa30BaHus, I€Ha B CTPOUTENBCTBE, CE0ECTONMOCTh, CTPOUTENbHAS MPOIYKINS,
3/1aHUI U COOPYKEHU.
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