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DEVELOPMENT OF THE APPLICATION FOR THE INFORMATION SUPPORT OF
LOGISTIC BUSINESS PROCESSES OF THE CONSTRUCTION SERVICES ON
BUILDINGS INSULATION

The subject of the research is the methods and technologies of information support of logistic business processes of buildings facades
insulation. The goal of the paper is to provide the information support to the companies that provide services for the buildings facades
insulation. The following problems were solved: analysis of functionality the sites of the companies providing insulation services;
formation of business process diagrams; database development; web application development for business processes informational
support for buildings facades insulation. To solve these problems, methods of system analysis, set theory, database and web
applications development technologies were used. The following results were obtained. Sites of companies providing the facades
insulation services were analyzed and identified as for their advantages and disadvantages. The advantages of developing web
applications compared to sites are considered. The model of logistic business processes for facade insulation is formed, which consists
of three stages: preparatory, main and final. The set-theoretical description of the business process model components is given, which
allows to determine the main components of the insulation process logistic support and to apply the calculation formulas for the
corresponding information support module. The information support architecture for insulation business processes is developed,
which consists of a database, a calculation module and a web application interface. The database structure is developed, which
contains information about the company, the contractors for insulation, the necessary materials in stock, order and customer
parameters. The web application development allows automating the information processing for the organization of work and
providing the user with the ability to quickly place an order. Conclusions: information support of insulation logistic business
processes ensures their maintenance at all stages of work through the timely preparation of an individual services list and checking the
availability of necessary materials. The main result of the web application is the ability to automatically calculate the warming area
and the order cost, taking into account the availability or purchase of the necessary materials, and the formation of an agreement
between the customer and the company-performer on the basis of the selected parameters of the insulation service.

Keywords: business processes; building insulation; set-theoretical description; precedent diagram; system architecture;
database; web application.

Introduction

The issue of insulation of facades becomes an
important in connection with the increase in the
cost of heating houses in winter. This reduces
heat loss and therefore reduces heating costs. Today there
are  many companies providing such  services
that do not always meet all requirements for the execution
of orders: no preliminary work to eliminate
defects in the walls is carried out, cheap low-quality
materials are used, etc. These disadvantages
lead to the gradual destruction and deformation of the
structure, as well as contribute to the appearance
of fungal formations, which ultimately can cause
collapse. To avoid such situations, it is necessary
to form an individual list of works and materials
that will be used for work in a timely manner, which
requires considerable time. Information automated support
of this process will reduce the time for material
support [1].

Analysis of recent research and publications

When performing works on construction services,
special attention should be paid to their timely
implementation [2], which is impossible without logistic
control methods [3]. This requires the development of an
information support system using modern
technology [3, 4].

Today, each company has its own website from
which the user can obtain the information he needs. But

the growing popularity of using web applications is due to
their benefits, the main of which are the following [5-7]:

- flexible data access;

- the guarantee of a safe user registration;

- support for all devices;

- faster user access to the necessary data in
comparison with the site;

- quick user registration;

- applications run through the URL,;

- support for all devices;

- web application development is more simple than
website.

Thus, for convenient use, it is proposed to develop a
mobile application that supports the logistics process of
insulation of the facades of buildings.

Table 1 shows the comparative characteristics of the
sites of firms providing services for insulation of houses
exclusively in the city of Kharkov [8 — 11].

Based on the analysis, functional requirements for
the web application were developed [1]:

1) review information about:

- list of materials necessary for performance of
installation works;

- additional ~ services  (with
demonstration of finished objects);

- general information about the crew of climbers and
their tolerances to high-altitude works;

2) the choice of the working components of
insulation of the facade of the building;

3) the calculation of the cost of the order for the
selected parameters.

possibility  of

© A. Popov, A. Yelizyeva, S. Gubka, S. Kryivulia, 2019



ISSN 2522-9818 (print)

ISSN 2524-2296 (online) Innovative technologies and scientific solutions for industries. 2019. No. 1 (7)

Table 1. Comparative analysis of the sites of companies for insulation of walls

Name of the Company Possibilities

Disadvantages

"VESTA" - the price is set per square meter;
- the choice of material;

- drawing up a contract with a representative of | - the length of the order processing;

- absence of the choice of auxiliary material and
coating;

insulation of walls;

the firm;

- insulation of walls by the standard
technology;

machine.

the firm; - exceeding the time of execution of works;
- insulation of walls by the standard - lack of access to the material;
technology. - the contract is not complete.

"Albatros" - the possibility of choosing the technology of - no billing;

- drawing up a contract with a representative of

- the possibility of performing work on a lifting

- lack of insulation of individual apartments.

the firm;
- insulation of walls by standard tech

foamed insulating plates.

"W-teple" - drawing up a contract with a representative of | - lack of the choice of material;

- provision of services for the purchase of - the contract is not complete.

- no tariffs set;
nology; - lack of access to the material.

work;
- insulation of walls by standard tech
- fixed price for services;

shown.

"TeploHata" - the possibility of ordering different types of - absence of the choice of auxiliary material;

- the scheme of work with the customer is

- absence of review of the performed works;
nology; - the lack of the ability to calculate the price of the
order.

Materials and methods

Fig. 1 shows the scheme of logistics business
processes providing services for the insulation of facades
of houses in the form of a sequence of works, which can
be divided into three stages:

- stage of preparation, that is, discussion of the
details of the order, which begins with the receipt of the
order;

- the main stage, that is, carrying out the necessary
calculations;

- the final stage, that is, the conclusion of the
contract and the conduct of insulation.

g g
25 2
£8
FE g
<53 "78
@ o
CDQ
. . =
Re\_/lew of the Cc_)mpl Igtlon qf Calculation of 8
fulfilled works an individual list . <
service cost
catalogue of works
Signing a
; ¢ ? contract
_Chmce_ of Calculation of the Use .Of the
insulation . . available
insulation area - a
components materials
Availability of Determine the Purchase of Execution of
necessa number of necessa works
ary materials to be ary according to
materials materials
purchased the contract

Stage of preparation

The main stage The final stage

Fig. 1. Scheme of logistic business processes providing insulation services to the facade of the building

We give the set-theoretic representation of the model
of business processes of providing the insulation services
[1, 3, 4]:

Posl = (Pidgot, Osn, Zakl) , (1)

where Pidgot — preparation stage;
Osn — main stage;
Zakl — final stage.
We will decompose the processes of these stages into
sub processes and separate works.
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After receiving the order, the representative of the
company goes to the object and agrees with the customer
the details that correspond to the stage of preparation.
Let's imagine this process as a set of sub processes:

Pidgot = (per _rob, vib_komp, per _inf),  (2)

where per_rob — preparation of an individual list of works;

vib_komp — selection of insulation components;

per_inf — the ability to view information about the
work done, the brigade of masters, etc.

In turn, the choice of insulation components provides
for the definition [12, 13]:

- type of insulation;

- type of dowels for mounting, which corresponds to
the selected type of insulation;

- adhesive for reinforcing layer;

- facade mesh (fiberglass);

- reinforcing primer;

- decorative plaster;

- facade paint.

Thus we have the third level — the decomposition of
the sub process into separate work of the selection of
materials:

vib_komp =(V;, V,,...V,, ). (3)

The main stage can be represented as a set of
calculated sub processes:

Osn=(rozr _ pl, rozr _ob_komp, rozr _zam, nayav), (4)

where rozr_pl — calculation of the square of the insulated
aream pl;

rozr_ob_komp - calculation of the volume of
components required for insulation;

rozr_zam — calculation of the cost of the order zam;

nayav — checking the availability of material in
stock.

The sub process of calculating the components for
insulation, in its turn, consists of the calculation of three
components:

rozr _ob_komp = (rozr _ob_mat,rozr _ob_ut,rozr _ob_dm), (5)

where rozr_ob_mat — determination of the materials
amount mat to be purchased to complete the order;

rozr_ob_ut — determination of insulation material
volume;

rozr_ob_dm - determination of the volume of
additional materials (dowels, paint, etc.).

The result of the sub process of calculating
components is a set of volumes of materials:

rozr _ob_ komp := mat =(m,,m,,..m,,). (6)

The result of the sub process of calculating the cost
of the order is the price, which contains the cost of all the
necessary components and the costs of performing the
volumes of the corresponding high-rise and installation
works by the team. Thus,

N3

rozr _zam:= zam=(pl+S,)-(var_mat + var_ut + var_rob) - (var_mat + var_ut) + Zvari -ob_dm; , @)

where var_mat — the cost of the selected material for
insulation;

var_ut — the cost of the selected insulation;

vari — cost of the i-st additional material,

n, — quantity of additional materials;

kil_dmi — quantity of the i-st additional material;

var_rob — the cost of carrying out the work by a
team of climbers;

pl — square of the insulated area;

S, — square of zones that are insulated by other
materials (window slopes).

The sub process of checking the presence of material
is decomposed into a set of such works:

nayav = (vik, viz_ob_komp _ zak), (8)

where vik — determination of materials that are present in
the warehouse in full;

ob_mat_ zak;, =ob_mat, —ob_mat _skl,i=1n,.,n, +n,.=n,.

Thus, the result of the process of determining the
required materials is the value:

np' n"
nayav:=>ob_mat =) ob_mat,+» ob_mat_zak. (11)

i=1 i=1

i=1

viz_ob_komp_zak — determination of the amount of
components that must be purchased to complete
the order.

Determining the availability of necessary materials is
as follows. If the condition is fulfilled

ob_mat_skl, >ob_mat,,i=1n, (9)

where ob_mat, _skl — the amount of the i-th material at

the firm’s warehouse;

ob_mati — the amount of the i-th material for
insulation,

than for insulation the material from the warehouse
is used.

If the condition (10) is not met, the volume of the i-
th material for purchase ob_mati_zak is determined in the
following way:

(10)

The final stage will be presented in the form of three
sub processes:

Zakl = (ukl _dogov, zak, prov _rab), (12)
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where ukl _dogov — conclusion of the contract between

the customer and the contractor;

zak
components,

purchase of necessary materials and

catalog of completed orders.

Let's form a hierarchical

processes according to the given sets (fig. 2.).

prov_rob —work on the facade insulation.

After the work is finished, the result is saved in the

structure of business
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Fig. 2. Hierarchical structure of business processes providing services of insulation of the facade of the house
The presentation of these elements in the form of a the storage of these wvalues in the database.

set-theoretic description allows us to determine the main

components of the

logistics business processes of

Research results
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functional
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web application. The formalized representation of the
calculated values allows to develop an algorithm
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Fig. 3. Generalized architecture of web application for information support of logistics business processes

So, the architecture consists of such modules as:

Data base

For automated maintenance of logistic business
processes of insulation, information support is required for
each of the steps, set out in fig. 2. Based on this, we will
form the architecture of the web application [14] (fig. 3).
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- web application interface for automating the work
of the company's employees;

- data base;

- calculation module for basic calculations and the
formation of the invoice and the contract.

To develop a web application for information
support, a client-server architecture was chosen, that is, a
separate, sufficiently powerful and reliable server is
allocated for the database (DB), network access to which
is carried out by several users (employees and clients)
[15]. This gives you the quick access to viewing the
necessary data thanks to the user interface, which speeds
up the work of the employee of the company and
eliminates the need to return to the office with the
necessary documents

Due to the simple architecture of the web
application, the representative of the company without
much effort is able to obtain information about the list of
items stored in the DB, as well as to analyze and calculate
the necessary costs for insulation, as well as to arrange a
contract for the implementation of installation work by the
team of climbers [14].

Fig. 4 shows the structure of the DB, which consists
of nine tables that contain information about the
following:

- general information about the firm providing
services (table Firma);

- membership of the teams of craftsmen (table
Brigada);

,PK ID

list of the main material (sheets for insulation) (table
List);

- basic materials for insulation (table Material);

- list of additional materials for insulation (table
Dop.Material);

- contracts (table Dogovor);

- the presence of materials in the warehouse (table
Katalog);

- customer data (table Regestracia);

- financial statements of the company (table Finans)-
contracts (table Dogovor).

Microsoft SQL Server DBMS was chosen to
implement the database because it provides high
performance, productivity and sufficient functionality, and
is compatible with the Windows operating system and
web application development technologies [16, 17].

To calculate the cost of materials in the application
interface provides a special dialog form in the form of a
table. The table shows all the necessary components for
the insulation of the facade of the building, their units of
measurement, the necessary volumes and cost. The
required fields indicate the insulated facade area and the
cost of the insulation chosen by the customer. After that,
the total cost of all necessary materials for insulation is
calculated. It should be noted that the table plays
the role of an invoice, that is, on its basis will be
purchased all the necessary material, and the result of the
calculations is stored in the financial statements of the
company and serves as the basis for the conclusion of the
contract between the company and the customer.

,PK D ,PK ID ,PK ID A
Name Name Name Type Name
|
| Cost Depth
Category Density
'PK ID
Manufacturer Cost
,PK ID Name
Manufacturer
Post ’PK D Manufacturer
’PK ID
Taken Orders Date
Name
Completed Orders Additional Works
Address
Guaranty
Phone Number
Order Price "
Additional Works
Fig. 4. Database structure
Fig. 5 shows a precedent diagram that reflects the and view information about company, its
basic functionality of the web application for the three news and events; the administrator can view
categories of wusers: administrator, employee and information in the database edit it, i.e.
customer. to make changes about the company and
The application includes the separation of contribute data to the catalog of available materials for

powers: the customer has the opportunity to register

insulation.
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Employee

Information review

Administrator

Fig. 5. Diagram of precedents

The employee has the ability to:

-carry out the calculations of the area of the
insulation;

- carry out calculations of the order value;

- demonstrate to the customer the following
information: list of insulation sheets available in the
warehouse, using the built-in catalog; about the company,
its news and events; about the team of climbers; about the
catalog of finished projects.

To support the calculation function, a web-based
application "Calculation of the cost of insulation" menu
has been developed in which the company representative
has the opportunity (fig. 6):

-to enter the output to calculate the area of
insulation;

- to select the parameters of the base material (sheets
for insulation of a certain thickness);

Calculation of the insulation area

Order cost calculation

Registration of the contact

Information editing 4

Customer

Registration

Entering data into the catalog

«extends» Changing company information

«extendsy»

Changing employee information

- to choose the additional services, i.e. order specific
coating parameters (antifungal, anti-corrosion and water
repellent).

The interface of the web application also provides
the ability to select from a list of additional services for
the better execution of the order.

After calculating the cost and approval by both
parties, the representative of the company draws up a
contract in which all the parameters are recorded:
the list of individual works, the amount of the pre-
payment, the cost of the order, taking into account the
price of materials and performance of work, the
term of execution of works, contact details of the
customer, etc.

Web application development was carried out using
HTML technologies (HyperText Markup Language), CSS
(Cascading Style Sheets) i Java Script [18].
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Fig. 6. Web application menu "Calculation of the insulation cost"

It should be noted that this application reduces the
cost of storing paper documents, since the main contract is
stored electronically. In case of contradictory moments,
the employee can open the necessary agreement on the
surname of the customer on his number, together to
review and clarify the details of the contract. Each object
is attached to a certain climber team, which bears material
liability for it, and must fulfill all the terms of the contract
and finish the work in the assigned term.

Conclusions

In the article the scheme of logistic business
processes of insulation of facades of buildings is formed.
According to this scheme, the technology of information
support of processes at all stages of the work is developed
by timely drawing up an individual list of services and
providing the necessary materials. Automatically
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PO3POBKA JIOJATKY 3 IHOOPMAIIMHOI MIATPUMKH JOT'ICTUYHUX
BIBHEC-ITPOLECIB BYAIBEJIBHUX ITOCJYT YTEIIVIEHHA BY INHKIB

IMpeaMeToM [OCHTIDKEHHS € METOAM W TEXHOJOrIl iH(pOpMaIiiHOT MATPUMKH JIOTICTHYHHX Oi3HEC-TIPOIIeCiB yTeIUIeHHs (acaiB
OynuHKiB. MeTor0 po0oTH € 3a0e3redeHHs iHGOpMaIiiHOT MATPUMKH TISUTBHOCTI (ipM, 10 HAJIAIOTh MOCIYTH 3 YTEIUICHHS (acaliB
OyniBenb. B po6oTi BHpillieHi HACTYMHI 3a4a4i: MPOBEICHHS aHaNi3y (YHKI[IOHATBHOCTI CalTiB KOMIAHIM, 110 HAAAIOTh MOCIYTH 3
yTeIIeHHs; (hOpMyBaHHS CXeMH Oi3HEC-IIPOIECIB; PO3pOOJIEHHS 0a3u JaHHUX; PO3pOOIEHHS BeO-101aTKy 1H(OPMAIIIHOT TiATPHUMKH
Gi3Hec-miporieciB yTemieHHs ¢dacaiB Oymisenb. s BUpIlIeHHsS BKa3aHUX 3a1ad OyJaM BHKOPHUCTaHI METOAM CHCTEMHOTO aHaTi3y,
Teopii MHOXHMH, TEXHOJIOTil po3poOku 0a3 maHux Ta BeO-momaTkiB. OTpumani Taki pedyawbraTtm. [IpoanamizoBani caiitu ¢ipm 3
HaJaHHs [IOCIYT YTeIUIeHHs (pacaziB Ta BUSBIICHI IX IepeBard ¥ HeJomiku. Po3msiHyTO nepeBaru po3poOku BeO-10JaTKIB IOPIBHIHO
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3 caiftamu. ChopmMoBaHa MOJIENb JIOTICTUYHNX Oi3HEC-TIPOIECiB YTEIUICHHS (acafiB, sika CKIATAa€ThC 3 TPHOX €TalliB: MirOTOBYOTO,
OCHOBHOTO 1 3aKII0YHOTr0. HaBeeHo TeopeTHKko-MHOKHHHHI ONHIC KOMIIOHEHTIB MoJeni Oi3Hec-IIpoIeciB, 0 03BOJISIE BUSHAYNTH
OCHOBHI CKJIaJI0BI JIOTICTHYHOTO 3a0e3MeUYeHHs MPOIeCy YTEeIUIEHHs, a TAKOX 3aCTOCYBaTH (OPMYIIH PO3paxyHKiB JUIs BiAIOBITHOTO
Moy iH(popMmamiiiHoi miaTpuMmku. PospobieHa apxiTekrypa iH(OpMamiiHOI MATPUMKH Oi3HEC-TIPOIIECIB YTCIJICHHS, sKa
CKJIaa€Thes 3 0a3M JTaHHX, PO3PaxyHKOBOTO MOIYIIO Ta iHTepdeiicy BeO-noaatky. Po3pobieHa cTpykTypa 0a3u JaHUX, KA MICTUTh
iHpopmariro mpo ¢GipMy, BUKOHABIIB POOIT 3 yTCIUICHHS, HEOOXiaHI Marepiaad Ha CKIadi, apaMeTpH 3aMOBJICHHS i 3aMOBHHKA.
Po3poOka BeO-10AaTKy 103BOJISIE AaBTOMATH3yBaTH 00poOKyY iH(opMalii 1 opraHizamii BUKOHaHHS POOIT W HaJaTH KOPUCTYBAa4YeBi
MOXJIMBICTH MIBHIKOTO O(OPMIIEHHS 3aMOBJIEHHS. BHCHOBKH: iH(opMamiliHa MiATPUMKA JIOTICTHIHHX Oi3HEC-NIPOLECiB yTEeIUICHHS
3abe3medye X CyNpoBiJ Ha BCIX eTamax IMpoBeJeHHs PoOiT 3a paXyHOK CBO€YACHOTO CKIIJaHHS 1HANBIIyaIbHOTO HEepetiKy HOCIyT Ta
TepeBipli HasBHOCTI HeoOXimHMX MaTepianiB. OCHOBHHM pe3yslbTaTOM pOOOTH BeG-IOIATKYy € MOJJIMBICTH aBTOMATHYHOTO
PO3paxyHKy IUIONII yTEIUIEHHS i BapTOCTi 3aMOBJICHHS 3 ypaxXyBaHHSIM HasBHOCTI a0 3aKyIiBii HEOOXiTHHX MaTepialiB, a TaKOX
(hopMyBaHHS IOTOBOPY MiK 3aMOBHHKOM 1 (hipMOIO-BUKOHABIIEM Ha OCHOBI BUOPAHUX MapaMeTpiB MOCIYTH yTEIICHHS.

KnrouoBi ciioBa: 6i3Hec-miporiecy; yTemIeHHs OyAUHKIB; TEOPETUKO-MHOKMHHE MOJAHHS, Alarpama MpeLeieHTIB; apXiTeKTypa
cucTeMy; 6a3a JaHUX; BeO-10JaTOK.

PA3PABOTKA ITPUJIOXKEHHU S 11O HH®OPMAIIMOHHOM MO JJIEPXKKE
JOT'HCTHYECKHUX BUSHEC-TIPOHECCOB CTPOUTEJ/IBHBIX YCJAYT
YTEIVIEHUA 3JAHUU

IIpeameToM wuccieqOBaHUs SBISIOTCS METOABI M TEXHOJOTMH WH()OPMAIIMOHHOW MOIICPKKU JIOTUCTUYCCKUX OHM3HEC-TPOLIECCOB
yremieHus (acagoB 3manuii. Ileablo padoTel sBIsSETCS oOecmeueHne HHMDOPMAIMOHHONW MOAAECPKKH OEATEILHOCTH (UPM,
MPEIOCTABISIONINX YCIyTH IO yTeIUieHuio ¢acanoB 3manuii. B paboTe pemieHsl ciieAyolide 3aJa4yd: MPOBEICHHE aHaIHn3a
(YHKUHMOHATIBHOCTH CAaHTOB KOMIIAHUIA, MPEIOCTABILSIIOUIMX YCIYyrH MO YTEIUICHHIO; (DOPMUPOBAHHE CXEMbI OH3HEC-MPOLECCOB;
pa3paboTka 0a3pl JaHHBIX; pa3pabOTKa BEO-MPUIOKEHUS HHGOPMALMOHHON IMOAAEPKKA OM3HEC-IIPOLIECCOB YyTEIUICHUS (acamaoB
3paHuid. Js pelieHust yKa3aHHBIX 3afad ObUIM HCIOJIb30BAHBI METOAbI CHCTEMHOTO aHaln3a, TEOPUH MHOMECTB, TEXHOJIOTHH
pa3paboTku 0a3 MaHHBIX M BeO-pWiIokeHHH. [lomydeHbl clieayronpe pe3yJbTaThl. [IpoaHanmu3upoBaHbl caiiThl (GUPM 1O
MPEJOCTABICHUIO YCIIYyT yTEIUIeHHs (acaloB W BBIIBJICHBI WX MPEUMYINECTBA W HENOCTAaTKH. PacCMOTPEHBI MPEUMYIIECTBA
pa3paboTKH BEO-TIPUIIOKEHUN TI0 CpaBHEHUIO ¢ caiitamu. ChopMHpOBaHa MOJCTb JOTHMCTHYCCKHX OH3HEC-TPOLIECCOB YTCIIICHUS
(dacanoB, KOTOpas COCTOMT M3 TPEX OTAlOB: IOATOTOBUTEIHHOTO, OCHOBHOTO M 3aKITIOYHTEIHHOTO. [IpUBEICHO TEOPETHKO-
MHOXKECTBEHHOE OITMCAHHE KOMIIOHCHTOB MOJENH OH3HEC-POLECCOB, MO3BOJSIONICE OMPEACIUTh OCHOBHBIC COCTaBIISIOLIME
JIOTUCTUYECKOTO OOECIICUCHHsI MPOIecca YTEIICHHs, a TaKKe MPUMEHHTh (HOPMYJIbI PAcdeToB UISi COOTBETCTBYIOIIETO MOIYIIS
HH(OPMAITMOHHOW ToAepKKH. Pa3paboTaHa apXxuTekTypa WHGOPMAIMOHHONW MOICP)KKH OM3HEC-TIPOLIECCOB YTEIUICHUS, KOTOpast
COCTOUT M3 0a3bl JaHHBIX, PACIETHOTO MOIYIIS 1 HHTEepdelica BeO-npuioxeHus. PazpaboTana cTpykTypa 0a3bl JaHHBIX, COJEpIKaIIeit
“HPOPMAIHIO O (UpMe, UCTIOTHHUTENAX pabOT MO YTEIUICHHIO, HEOOXOMMMBIX MaTepuanax Ha CKialae, mapaMeTpax 3akasa |
3aka3urka. Pa3paboTka BeO-MPHUIIOKEHHs MO3BOJSICT aBTOMATH3MPOBaTh 00pabOTKY WH(OPMAIMU JJisi OpTaHWU3allMH BBITIOJTHCHHUS
paboT M TPENOCTAaBUTH MOJB30BATEII0 BO3MOXHOCTH OBICTPOro odopmiicHHs 3aka3a. BbIBOABI: MHGOPMAIHOHHAS MOICPIKKA
JIOTHCTHYECKUX OU3HEC-TIPOLIECCOB YTEIJICHUs] 00eCreyrBaeT MX COMPOBOXKICHHE Ha BCEX I3Talax MPOBeACHHS paboT 3a cuer
CBOEBPEMEHHOTO COCTABIICHHUSI MHAWBHIYAIbHOTO IEPEUYHs YCIyT W MPOBEPKH HAIMYUs HEOOXOAMMBIX MarepuaioB. OCHOBHBIM
pe3ynbTaToM paboThl BeO-TPHUIIOKESHHUS SIBISIETCS BO3MOXHOCTh ABTOMATHYECKOTO PAacyeTa IUIOIAai YTEILUICH S i CTOMMOCTH 3aKa3a
C y4eTOM HAIIMYHS WIM 3aKy[KH HEOOXOAMMBIX MAaTepHajoB, a Takke (OPMHPOBAHHE IOTOBOPA MEXIY 3aKa3dHMKOM U (HHPMOii-
HCITIOJIHUTENIEM Ha OCHOBE BHIOPAHHBIX TAPAMETPOB YCIIYTH YTETUICHNUSI.

KnwoueBble ciioBa: Ou3HEC-TPOIIECCHI; YTEIUICHHE 3[aHUi; TEOPETUKO-MHOXXECTBEHHOE TMPEICTABICHUE; aUarpamma
MPEIEICHTOB; apXUTEKTYpa CHCTEMBI; 0a3a JaHHBIX; BeO-TIPUIIOKEHHE.




