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N Ny N . . . Kuis VYkpaina
VYkpainu BiliCbKOBOI TexHikH 30poitHux Cun Ykpainu
IOxHOYKpanHCKHIT HAITMOHAJILHBIN MeTarornueCKui
IOHITY YKP A a Onecca Ykpaunna

yHuepcuteT uM. K./[. Yimmnackoro




3MICT

ROMANYUK S.0., ROMANYUK O.N., PAVLOV S.V., PYVOVAR M.A. USAGE OF 3D
IMAGES FOR GENETIC DISEASES DIAGNOSIS (VNTU, Ukraing). . . ...............

KUPRIYANOV A.B., XU SHANSHAN. CONVOLUTIONAL NEURAL NETWORK AND
LIDAR IMAGES IN FOREST INVENTORY (BNTU, Belarus) .. ....................

CEMEHIOK B.0. MATEMATUYHI MOJEJII TIPOI'HO3YBAHHS PE3VJIbTATIB
OYTBOJIbBHUX MATYIB (BHTY, YKpaina) « « « e« e v oo vviiiinn ..

10

KERESELIDZE N.G. MATHEMATICAL AND COMPUTER MODELS OF
INFORMATION WARFARE (SSU, GEOTGIA) . . . . ettt et e e

13

KOMLEVA N.O., HEKHT H.I. WEB SERVICE FOR AUTOMATED BUILDING OF THE
SEMANTIC CORE OF ASITE (ONPU, UKraing) . .. ...ttt aas

16

KYJbUUIBKHA O.C., JAAUITHA O.A. OCOBJIMBOCTI HAHIﬁHOCTI TA
3AXUCTY IH®OPMAIII B KOMIT'IOTEPHUX CHUCTEMAX 1 MEPEXAX (I[HTY,
VKPAIHQ) . . . i

19

IIBELb B.T. IHOOPMAILIIMHA EHTPOIILS | CBOBOJA BUBOPY (OHAXT, Ykpaina)

22

VYATKIN S.I., ROMANYUK A.N., NECHYPORUK M.L. A NUMERICAL METHOD
FOR ANIMATING THREE-DIMENSIONAL OBJECTS (VNTU, Ukraine, IAEI SB RAS,
RUSSIA ). . ottt e e

26

YAIUIIHCBKUM 0.1, CYBBOTIHA O.B. BHKOPUCTAHHS OHTOJIOI'O-
KEPOBAHOI TEXHOJIOTTI CUCTEMHOI OIITUMI3ALII B CUCTEMI VIIPABJIHHS
BEINIEYHICTIO IMTPOAYKTIB XAPUYYBAHHS (IK HAH Ykpainw) .. ...................

29

FAINZILBERG L.S. INTELLECTUAL INFORMATION TECHNOLOGIES ON
SMARTPHONE (IRTC IT&S NASAND MES, UKraing) . . ... ..ot

31

BOJIOLINHA B.A., )KYKOB C.O. BIOMETPUYHA ITEHTUOIKALLST KOPUCTYBAYIB
[HOOPMALIMHO-KOMIT'IOTEPHUX CUCTEM (BHTY, Ykpaina) . . . .« covovvnvnn...

34

HA3APOBA 1.A. MOAEJIFOBAHHSA TTAPAJIEJIBHUX TIPOLIECIB I1IPU PO3B’A3AHHI
BATTATOBUMIPHUX )KOPCTKUX 3AMAY KOWII (AonHTY, Ykpaina). . . ...........

36

CUPEHKO A.M. AHAJIN3 MMPOU3BOAUTEJIIBHOCTHU BUPTYAJIBHBIX MAIIVMH B
CUCTEME BUPTYAJIM3ALNU CITRIX XENSERVER (OHAXT, Ykpaina) .. .........

38

NYUJAEHKO B.O. CMHTE3 MOZYJS HOCTOBIPHOCTI/LRU KEUII-TIAM’ATI TA
ACOLIATMBHOI'O KEIOI - BY®EPY CTOPIHKOBOI'O IIEPETBOPEHHAA
[MTPOLIECOPHOTI'O AJIPA APXITEKTYPU IA-32 (XPTK, Ykpaina) . . .. ..............

39

LEVINSKYIl M.V., LEVINSKYIl V.M. AUTOMATIC CONTROL SYSTEMS STEADY
STATE PROCESSES ANALYSIS IMPLEMENTATIONS IN MATLAB (NU «OMA»,
ONAFT, VKPATHA) . . ottt et ettt et et

42

MOPO30B /1.0., 3IHOBATHA C.J1. ABTOMATU3ALILSA PO3PAXVHKY 3AJIUIIKIB
TOBAPIB 3 YPAXYBAHHSM IEPETBOPEHHSI OCHOBHOI'O TTPOJIYKTY Y HOBHI1
BUJL IPOJIYKTY (OHITY, YKPaina) ). . . . ... ..o\l

43

MA3YPOK T.JI. HEYITKA MOJIEJIb IHTETPOBAHOI'O HABUAHHS (ITHI1Y, Ykpaina)

46

KPUBYEHKO [10.B., KPHUBYEHKO A.A. KOMITIOTEPHA  PEAJIIBALLA
ATPAKTOPHUX CUCTEM V BATATOBUMIPHUX ®A30BUX ITPOCTOPAX (OHAXT,
OTK OHAXT, YKPATHA)). . . . . oottt ettt et e e e et et et

49

KO3AK LP. KOMITIOTEPUSOBAHA CHUCTEMA  3bOPY  BIOMEJWYHUX
[NOKA3HUKIB JIKOJAVHU (BHTY, Ykpaina) ). .

51

HAHJHLOHOB O.10., 3IHOBATHA C.JL. AHFOPI/ITM KOHTPOH}O OHJ'[ATI/I 3
YPAXYBAHHAM ®IKCOBAHOI'O ITAKETY CEPBICIB (OHI1Y, Ykpaina)

53

I'YCSATIH B.M., JIEBEJEB B.O. APXITEKTYPA HATIBIIAPAJIEJILHOI [JIMBOKOI
HEUPOHHOI MEPEXKI (XHYPE, YKPAIHA). . . . . oottt

55

KOTJ/IUK C.B., COKOJIOBA O.Il., KOPHIEHKO I0.K. OT'JIs1]] 3ACTOCOBYBAHA
[MTPOI'PAMHOI'O 3ABE3IEYEHHS JUIA 3D MOJAEJIIOBAHHS (OHAXT, Ykpaina). . .

58

OTNOSHENNYI 1.0. DESIGNING THE SOFTWARE SYSTEM FOR RECOGNITION OF
A HANDWRITTEN TEXT USING A NEURAL NETWORK (ONPU, Ukraine)..........

61

CJIYHIHA H.B. ITEPCIIEKTUBU PO3BUTKY I BUKOPUCTAHHSA CUCTEM OObJ
(OHAXT, YKPAIHA ). . . . . oottt ettt ettt ettt

64

KOMLEVA N.O, SHYDER M.O. OUTSOURCING PLANNING PROGRAM OF

65




65

UDC 004.021:004.041
KOMLEVA N. O., SHYDER M. O.
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OUTSOURCING PLANNING PROGRAM OF TRANSPORTATION PROBLEM SOLVING
METHOD
THE PAPER PROPOSES TO FORMALIZE THE APPROACH TO OUTSOURCING PLANNING. TO
OPTIMIZE SUCH WORK ACCORDING TO THE COST CRITERION, IT IS PROPOSED TO USE
METHODS FOR SOLVING THE TRANSPORTATION PROBLEM. BASED ON THIS APPROACH, A
SOFTWARE TOOL HAS BEEN DEVELOPED. IT ALLOWS OPTIMAL PLANNING OF OUTSOURCING
WORK BY THE NORTHWEST CORNER METHOD AND THE MINIMUM ELEMENT METHOD.

Introduction. Outsourcing refers to the involvement of external specialists in order to carry out any
work or provide services. In modern realities, almost no type of business can do without the involvement of
third-party companies in order to transfer a certain set of functions. Outsourcing is always associated with
the transfer of not primary, but secondary functions to another company. The main principles of outsourcing:
services/work are provided by a third-party company under a contract; for the provision of services you pay
an outsourcing company a fee; you outsource only secondary functions; outsourcing companies perform their
work more efficiently than hired specialists, because have extensive experience in this field.

There are various types of outsourcing, each of which has many directions. For example, outsourcing
in the IT sector, the most common type in practice is the subscription service of computers. With this type of
service, the customer is offered a comprehensive set of services that allows him to do without his own
system administrator or to significantly reduce his load. Subscription service for computers, as a rule,
includes the following types of services: setting up and updating the hardware of the equipment; setting up
and updating software; creation of protection against hacking and penetration into the network; antivirus
prevention; operational repair and replacement of equipment; preventive measures to prevent breakdowns
and wear of equipment; backing up information; staff counseling and training.

There are many outsourcing companies whose use of services leads to the release of additional time,
reduction of tax burden, reduction of staff. Each such company has its own set of services and their cost, and
the cost of services may be varied for different companies. Therefore, the task of optimal planning of
outsourcing work for an enterprise that wants to attract outside specialists is relevant.

The aim of work. The aim of the work is optimization of the distribution of typed outsourcing work
using software based on algorithms for solving the transportation problem.

Research methods. The aim of optimization is to improve a certain indicator of the simulated system
or process by selecting the conditions for the process or selecting some parameters of the system. The
optimality criterion is a certain function F(x), called the target function. The target function analytically
expresses the dependence of the optimized indicator on some parameters X, the values of which can be
changed, called controlled parameters. The controlled parameters are independent of each other and during
the optimization process can vary within certain limits. In general, the mathematical optimization problem
can be formulated as follows: minimize (maximize) the target function, taking into account restrictions on
managed variables. By minimizing (maximizing) the function of n variables F(x) = F(x1, ..., xn) on a given
set Dx, we mean the definition of the global minimum (maximum) of this function on a given set Dx [1].

A striking example of the problem of finding the optimal result is the transportation problem. The
essence of the transportation problem is to compile a transportation plan for a homogeneous product from a
certain number of production points to a certain number of destinations, if volumes for each production
point, volumes for each consumption point and the cost of transporting a unit of product from each
production point to each destination are known.

Results and discussion. Let there is a company that wants to use outsourcing services. In the typing
process, in most cases it is possible to distinguish certain types of work as a set of functional-applied
categories (Fig. 1). Outsourcing services are provided by different companies, for each such company it is
also possible to formalize the types of services they provide. In the general case, different firms provide
different spectra of services (overlapping of these spectra can be from an empty set to a complete match).
The number of outsourcing services provided by firms is different, the cost of the same services in different
firms can also be different.

We propose an approach in which the optimization of the distribution of outsourcing work is obtained
as a solution to the transportation problem. The company formalizes its needs, forming the types and
volumes of work. Outsourcing companies provide their potential proposals for each type of work. Of all the
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types of work that outsourcing companies provide, we leave only those types that are required by the
enterprise. For each type of work, we present the data in the form of a table. Rows of the table correspond to
the proposed outsourcing services, columns — the needs of the enterprise in these services for various
projects. Cells contain the cost of the corresponding work of certain outsourcing companies (Table 1).

Consolidated volume
enterprise works

[ I
Type of work 1 Type of work 2 Type of work P

Planning of the distribution of works by the method of transport task

Type of work 1| |Type of work 2 Type of work K

Type of work 1| Type of WOrIE ‘Type of work T
| | I 1 ]

I
Outsourcing firm 1 Outsourcing firm L

Figure 1 — Outsourcing Planning Scheme

Table 1 — Outsourcing Planning by the solution of the transportation problem

2 3 Potential offers of
outsourcing firms
1 Xu X2 X3 el Offersl
2 Xo1 X2 X3 ... Offers;
3 Xa1 Xz Xa3 ... Offers;
Enterprise needs Needs; Needs; Needss

A necessary and sufficient condition for the solvability of the problem is the observance of the balance
condition, that is, the volume of all the needs of the enterprise for a certain type of work should be equal to
the volume of outsourcing services for the same type of work. At the same time, the model of the
transportation problem is closed and there is no need to add/remove outsourcing resources.

The transportation problem is a special type of linear programming problem and can be solved by
many methods: the northwest angle method, the minimum element method, the Vogel approximation
method, the potential method, and the differential rent method. The implementation of the developed
scheduler program supports the solution of the transportation problem by the northwest corner method and
the minimum element method. Development methods are based on Java, JavaScript, Spring, AngularJS,
HTML, CSS technologies.

Conclusion. The paper proposes to use the methods of solving the transportation problem as a tool for
optimal planning of the distribution of outsourcing work at the enterprise. It is shown that this requires
preliminary forming the types of works and the proposed approach works only under the condition that
forming the types of works is possible. Using the proposed approach, a scheduler program has been
developed that runs under OS Windows.
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