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The object of research is the process of forming an IT project
team, in which the development technology is based on the techno-
logy of creating a minimum viable product (MVP) and design think-
ing (DT) technology. Such IT projects usually have a high content
of innovation and require a special management technique, as well as
a special approach to the properties of the project team.

The application of design thinking technology will require project
team members to master the property of empathy for the customer’s
problems. Empathy is a property of the human representational system
and cannot be acquired through education or training. If it exists, then
this property can be developed thanks to special training. Therefore,
there is a problem regarding the formation of the IT project team. The
manager who is responsible for forming the team needs to make a deci-
sion to choose between the availability of technical competencies of the
applicants, the ability to work in a team, and the presence of empathy.
In addition to the outlined requirements for applicants, such a team
must be self-managed and self-organized. This also adds a whole series of
requirements to applicants for the IT project team. Usually, applicants
possessing all the necessary properties in full do not exist. Therefore,
the manager (expert) will need to make decisions about compromises
in meeting all the project’s requirements. In addition, the need for labor
resources will change during the project life cycle (PLC). It is for this
purpose that it is proposed to use a genetic algorithm (GA), which will
allow finding a local extremum that will be optimal under the current
conditions of the project to solve a multi-criteria problem. This will
reduce the subjective component in the process of making project deci-
sions, which in turn will increase the probability of successful comple-
tion of IT projects in conditions of uncertainty and dynamic changes.

The proposed method of forming an IT project team can be ap-
plied in practice in the form of information technology, to which in
the form of a template it will be necessary to enter information about
project requirements and the competency map of applicants. As
a result, the GA will propose a decision regarding the quantitative
and competent composition of the project team.

Keywords: I T project, minimal viable product creation technology,
design thinking technology, minimal viable team, empathy, genetic
algorithm.
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The object of study of this research paper is the processes of
changing the properties of three-dimensional surfaces of a user avatar
in real time. In the course of this work, the research addressed the
limitations of existing solutions for synthesizing three-dimensional
user avatars, particularly in terms of realism and personalization
on mobile devices. Furthermore, the study tackled the challenge
of efficiently adjusting color attributes without compromising the
underlying texture information, ultimately enhancing user experi-
ence across various applications such as gaming, virtual reality, and
social media platforms. A method consisting of three key components
is proposed: pre-designed 3D models, multi-layer texturing, and
software and hardware implementation. The multilayer texturing ap-
proach includes different texture maps, such as diffuse and occlusion
maps, which contributes to the smooth integration of texture attri-
butes and the overall realism of 3D avatars. The real-time change of
surface properties is achieved by mixing the diffusion map with other
texture maps using the Metal hardware accelerator, allowing users
to efficiently adjust the color attributes of their 3D avatars while
preserving the underlying texture information. The paper presents
a software algorithm that uses the SceneKit game engine and the
Metal framework for rendering 3D avatars on iOS devices. The result
of the developed method and tool is a mobile application for the iOS
platform that allows users to modify a digital 3D avatar by changing
the model’s colors. The paper presents the results of testing the pro-
posed methods, means and developed application and compares them
with existing solutions in the industry. The developed method can be
implemented in areas such as gaming, virtual reality, video conferenc-
ing, and social media platforms, offering greater personalization and
a more immersive user experience.

Keywords: digital face, game engine, three-dimensional face mo-
delling, digital avatar, semi-realistic avatar.
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An analysis of the experience of the Russian-Ukrainian war
shows that the issue of collecting trophy samples of weapons and
military equipment has not been investigated. This determines the
relevance of conducting research on the specified issue. The object
of research is the system of collecting trophy samples of weapons
and military equipment. The subject of the research is the effec-
tiveness of the system of collecting trophy samples of weapons and
military equipment. Inconsistencies in approaches to the collection
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of trophy samples of weapons and military equipment have been
identified, which must be resolved. Decomposition of the existing
system of collection of trophy samples of weapons and military
equipment of groups of troops (forces) was carried out, functional
connections between the elements of the system were studied,
which made it possible to substantiate the indicators and develop
a method for evaluating the effectiveness of the system of collect-
ing trophy samples of weapons and military equipment of a group
of troops (forces). In the course of the research, the authors used
general scientific methods of analysis and synthesis. The analysis
method was applied during the decomposition of the existing sys-
tem of collection of trophy samples of weapons and military equip-
ment of groups of troops (forces). The methods of synthesis and
evaluation of complex hierarchical systems were used in the course
of developing the method for evaluating the effectiveness of the
system of collecting trophy samples of weapons and military equip-
ment of a group of troops (forces). The proposed method is based
on analytical dependencies that allow to evaluate the effectiveness
of the system of collecting trophy samples of weapons and military
equipment and is universal.

Tt is advisable to use the proposed method in the course of as-
sessing the capabilities of the system for collecting trophy samples of
weapons and military equipment of groups of troops (forces).

Keywords: trophy collection system, trophy samples of weapons
and military equipment, performance evaluation, indicators and
criteria.
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The object of research is the processes of automatic optimal
passing of ships in the field of risks. ARPA (automatic radar plotting
aid) is used on modern ships to track targets and pass from them.
ARPA is an automated system that assumes the presence of an opera-
tor in the loop of information processing and management. Today,
operator interventions in control processes are quite significant and
often lead to an increase in the number of accidents and disasters.
Recently, specialists have been paying more and more attention
to the automation of ship control processes. The most promising
direction of automation is the use of automatic control modules in
automated systems. In this case, the shipmaster only decides to use
the automatic module and observes its operation. An example of an
automatic module in an automated system is autosteering, which has
been used on ships for over 100 years.

The paper considers the method of automatic optimal passing of
ships in the field of risks. The method allows to minimize the path of
passing, provided that the given collision risk is not exceeded. The
obtained results are explained by the use of an on-board computer
for the calculation of controls. In the on-board computer, at each
step of the calculation, a field of risks is built. For the position point
of the ship in the field of risks, there is a field gradient and a direc-
tion of movement of the ship perpendicular to the gradient. The
direction of movement of the ship at each point is tangent to the
trajectory of passing — an ellipse of equal risk. The ellipse of equal
risks is used as a motion program for the formation of controls that
ensure the movement of the ship along the ellipse of a given risk
during the passing process.

The developed method can be used for the development of
automatic modules for managing the passing of ships in the field
of risks.

Keywords: risk field, optimal passing, gradient procedure, mini-
mization of passing path, given risk ellipse, automatic module.
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As a result of Russian aggression against Ukraine, some funda-
mental theses regarding the nature of hybrid military operations will
require clarification and even revision. First of all, this refers to the
widespread perception of the asymmetric nature of hybrid threats as
those used by a weaker opponent against a party with significantly
greater military, technological and human potential. This, in turn,
requires the use of modern and proven mathematical apparatus,
which is capable of processing a large array of various types of data in
a short period of time with a given reliability of making management
decisions. The object of research is the system of strategic manage-
ment of national security. The subject of the research is the method
of detection and identification of hybrid challenges and threats in the
national security management system. In the research, the method of
detection and identification of hybrid challenges and threats in the
national security management system was developed. The novelty of
the research:

— a destructive effect on the system of national security manage-
ment by adding an appropriate correction factor;

—the use of an improved procedure of deep learning of the
database of the system of detection and identification of hybrid chal-
lenges and threats to the national security of the state;

—a mechanism for resolving conflicting cases of classification is
used due to additional training, adaptation of detectors to the type
and intensity of the hybrid challenge and threat to the national se-
curity of the state;

—the procedure for automatically calculating the detector
activation threshold and the universality of the structure of their
representation due to the hierarchy and flexibility for the available
hardware resources of the detection and identification system.

Tt is advisable to implement the specified method in algorith-
mic and software while studying the state of the national secu-
rity system.
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Hierarchical construction of the human resources system, con-
stant change in the forms and methods of armed struggle requires
taking into account a large number of factors. At the same time, each
of the factors is described by evaluation indicators of different origin
and measurement units. This, in turn, requires the use of modern
and proven mathematical apparatus, which is capable of processing
a large array of various types of data with a given reliability of man-
agement decision making in a short period of time. In the course of
the conducted research, classical methods of analysis were used to
solve the problem of analyzing the conditions and factors affecting
the effectiveness of the human resources staffing system. The theory
of artificial intelligence was also used to process various types of data
in the course of evaluating the effectiveness of the human resources
staffing system. The object of the research is the system of staffing
with human resources. The subject of the research is the effectiveness
of the system of staffing with human resources. In the research, the
development of a complex method for evaluating the effectiveness of
staffing the organizational and state structures with human resources
was carried out. The novelties of the research are:

— evaluation of the possible risks of disruption of the task of staff-
ing with human resources in the responsibility area;

— determination of influence of indicators of the effectiveness of
the human resource recruitment system on each other;

— determination of influence of a group of indicators for evalu-
ating the efficiency of the human resources system on a separate
indicator.

It is expedient to implement the specified method in algorithmic
and program software while researching the state of the system of
staffing with human resources during the formation of new or addi-
tional staffing of existing organizational and state structures.

Keywords: system of staffing with human resources, research
methods, intelligent management methods, organizational and state
structures.
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The object of this research is transport provision of supplies
using sea transport. The problem of increasing the efficiency of
transportation of bulk cargo by bulk carriers or universal destination
by optimizing the option and parameters of transport equipment is
considered.

For categories of goods that are exported using sea transport, it is
possible to use not only different options for transport equipment —
own or leased (for vessels — time charter), but also different options
from the point of view of the parameters of the vehicles. In this paper,
the parameters are understood as the characteristics of sea vessels, on
which the main economic indicators depend — deadweight, which re-
flects the size of the vessel and its carrying capacity for bulk carriers;
as well as the age of the courts, which determines the cost of their
rent and the level of operational costs.

The result of the research is an optimization model that allows
to determine for each market a variant of transport equipment and
its parameters. Model not only distributes deliveries according to
transport options, but also determines which vessels of what size
and age (for time charter) should carry out transportation. These
results are focused on the exporter’s decision-making process about
sales markets in combination with decisions on transport provision
before concluding contracts. Varying the size and age of the vessels
makes it possible to consider a wider range of options from the point
of view of parameters.

The practical use of the model allows the exporter at the stage
of preparation (before the conclusion of contracts) depending on the
volume of supplies and the market situation, including the freight
one, to make decisions about options for transport support, which
is taken into account when formulating transport conditions of con-
tracts. Integral consideration of commercial (volumes of deliveries,
transport terms of contracts), economic (price levels, freight rates,
costs) and technological (size of vessels and their age) factors within
the framework of the model allows taking into account the multifac-
eted nature of the problem of transport provision.

Keywords: vessel deadweight, sea transportation, transport sup-
port, export production, sales logistics.
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©0PMYBAHHA MIHIMANLHO-¥UTTE3AATHOI KOMAHJH IT-MPOEKTY 3A JOMOMOrold rEHETHYHOIO
ANMTOPUTMY  cropinku 6-10

Bnuamoxosa 1. 0., Tecnenxo I1. 0.

OG6’exTOM JIOCIIKEH ST € Tporieck (hopMyBanHs KoManau [ T-poeKTy, B IKOMY TEXHOJIOTISI po3poOKK 6a3yeThCst Ha TEXHOJIOTIi CTBO-
penns MiniManmbHO-)KkuTTE3HaTHOMY TIpoAyKTy (MIKII) Ta Texunomorii ausaitn-mucienns ([IM). Taki [T-npoexTn 3a3Buyaii MaloTh BUCOKUI
BMICT IHHOBaIiHOCTI Ta MOTPEOYI0Th 0COOMMBOI TEXHIKU YIPABJIIHHS, @ Bifl TOTO, i 0COGIMBOTO MIAXOLY 0 BIACTUBOCTEI KOMAH/IN MPOEKTY.

3acTocyBaHHsI TEXHOJIOTIT IU3aiiH-MUCTEHHST BUMAaraTuMe Bijl YWieHiB KOMAH/I MTPOEKTY OMAHYBaHHS BIACTUBOCTI eMIartii 10 mpobiem
3aMOBHMKA. EMIIATist € BAACTUBICTIO PEMPE3EHTATUBHOI CUCTEMU JIIOJIMHU Ta He MOKe OyTH HaOyTa B Pe3yJibTaTi HaBUaHHST 200 TPEHYBAHHSL.
SIKIII0 BOHA €, TO IO BITACTHBICTD MOKHA PO3BUBATHU 3aBSKNI CIEIIaTbHOMY HaBYaHHO. ToMy BUHHKA€E TTpobieMa moa0 hOpMyBaHHS CKIa-
ny Komanzan IT-nipoexty. Meneskepy, kil Binosigac 3a hopMyBaHHsS KOMaH/IM, HeOOXiAHO NpuiiMaTy pilieHHs BUGOPY MiK HasgBHICTIO
TEXHIYHUX KOMIIETEHIIIll TIPETEH/IEHTIB, BMIHHSIM HPAIOBATH B KOMAaH i, HasiBHIiCTIO eMiatii. KpiM oKpeceHIX BUMOT /10 TIPETEH/IEHTIB, Taka
KOMaH/1a Mae OyTH caMOKepoBaHa Ta camoopranizoBana. Lle 1ie oae iy HU3Ky BUMOT /10 TIpeTeHeHTiB B KoMmanay IT-npoekry. 3azsuyai,
MIPETEH/ICHTIB, 10 BOJOAIIOTh yciMa HEOOXIIHMME BJIACTUBOCTAMU Yy TOBHOMY 00cssi He ichye. Tomy menemkepy (ekcrepry) HeOOXiTHO
Oy/ie ipriiMaTH PIlleHHs MO0 KOMIIPOMICY y 3a0e3nederHi BCiX BUMOT MpoekTy. Kpim Toro, BIPOAOBIK KUTTEBOTO 1Ky Tipoekty (YKITIT)
norpeba y TpyAOBUX pecypcax Oyze aminoBarucst. Came JUIst 11bOTO, 3aIIPOIOHOBAHO BUKOPUCTOBYBaTU reHetidHuil anroputm (TA), skt
JIO3BOJIMTD JI7IsT BUPIIIEHHST GaraTOKPUTEPIialbHOI 3a1aui 3HAXOANTH JIOKATbHUIT eKCTPEMYM, AKui Gyie ONTUMAIbHUM 32 MOTOYHUX YMOB
mpoekty. Tum camum Gyiie 3HIDKeHa Cy6'EKTHBHA CKIAI0BA B TIPOIIECT TPUIAHSITTSI TPOEKTHHX PillleHb, 110 B CBOIO Y€PTY A03BOJIUTD 301TbIINTH
IMOBIpHICTB ycminuoro 3asepiuieHHs I'T-1IpoekTiB B yMOBax HEBU3HAUEHOCTI Ta IMHAMIYHIX 3MiH.

3anpornionoBanuii MeTo GopmyBaHis KomMauau [T-MpoekTiB Moxke OYTH 3aCTOCOBaHUIT HA TPAKTHIL Y BUTJIS/L iHbOpMaIiiiHoi Tex-
Houtorii, 710 sikoi B dhopmi mabnony Tpeba Oyne 3aHecTH 1HGOPMAIIIIO MO0 TPOEKTHUX BUMOL Ta KOMIIETEHTHOCTHOI KapTH TIPETEH/ICHTIB.
B pesyasrari I'A 3amporionye pimmenns Mmoo KiJTbKiCHOTO Ta KOMITETEHTHICTHOTO CKJIaLy TIPOEKTHOI KOMaH/IH.

Kmouosi cmoBa: [T-11poekT, TEXHOJIOTISI CTBOPEHHS MiHIMATBHO-KUTTE3/ATHOTO MPOIYKTY, TEXHOJOTIS JIM3ANH-MUCTEHHS, MiHIMAJTh-
HO-’KUTTE3/1aTHA KOMAH/[a, eMIIaTisl, TeHeTUYHUI aJITOPITM.

DOI: 10.15587/2706-5448.2023.277333
PO3POEKA METO/IY 3MIHH BNACTHBOCTE#H NOBEPXOHb TPHBMMIPHOr'O ABATAPY KOPHCTYBAYA cropinxu 10-15

OcTpoeka [I. B, Tecmox B. M.

O06’eKTOM JOCITIKEHHS € TIPOIeC 3MIHU BJACTUBOCTEN TPUBUMIPHUX IOBEPXOHb aBaTapa KOPUCTyBaya B peaqbHOMY Yaci. B xoui pobotn
GyJIi PO3TJISTHYTi 0OMEKEHHSI ICHYI0YNX PIillleHb /I7TsT CHHTE3Y TPUBIMIPHIX KOPHCTYBAI[BKIX aBaTapiB, 30KPEMa, 3 TOUKH 30pPY PeaTiCTUIHOCTI
Ta nepcoHasizanii Ha MOOLIbHUX TPUCTPOsAX. KpiM Toro, aane A0CHIKEHHS CIPAMOBaHE Ha BUPIIIEHHs 1poOaeMu eheKTUBHOTO HaJIAIITY-
BaHHS KOJIpHUX arprOyTiB aBaTapa 6e3 BTpaTn 6a30B0i indopmartii Ipo TeKCcTypHi AaHi, M0 B KIHIIEBOMY MIJCYMKY Ma€ Ha MeTi TOKPAINTH
KOPUCTYBAIbKWii I0CBI/I TPOYKTOBUX 3aCTOCYHKIB. B X0/1i poOOTH 1IPOBEIEHO peTesIbHUI aHasli3 iCHYIOUMX PillleHb /i CHHTE3Y TPUBUMIP-
HUX KOPUCTYBAIbKUX aBaTapiB 3 METOIO BUSIBJICHHsT OOMEKeHb Ta HAIPSIMKIB /ISl BAOCKOHAJIEHHS. 3allPOIIOHOBAHO METO, 110 CKJIAACTHCS
3 TPHOX KJIIOYOBUX KOMIIOHEHTIB: TIOTIepeIHbO po3pobiieri 3D-moei, 6araTomapoBro TeKCTypyBaHHs Ta MPOrpaMHO-arapaTHol peaisartii.
Bararomraposuii miaxiz 10 TeKCTypyBaHHs BKJIIOYAE Pi3HI TEKCTYPHI KapTH, SK-0T Andy3Hi Ta KapTu OKJI03ii, 1110 cIIpus€ IIaBHill iHTerpa-
il arpubyTiB TEKCTYpH Ta 3arajibHiil peasictiuanocti 3D-aBaTapiB. 3MiHa BIACTUBOCTEH MOBEPXHI B PEAbHOMY Yaci JOCATAETHCS TIISIXOM
3MminryBanHs KapTu Andysaii 3 iIHIINMI TEKCTYPHUMU KapTaMu 3a J0IIOMOTOI0 anapaTHOro nprckoproBaya Metal, 110 103B0J1st€ KopucTyBayam
edEeKTUBHO HATAIITOBYBATH KOMpHI arpubyTu cBoix 3D-aBatapis, 36epiratoun mpu 1bOMY OCHOBHY TeKCTypHY iH(opmartio. IIpeacTaBieno
AJITOPUTM TIPOTPAMHOTO 3abe3neder s, o0 BUKOpUCTOBYE irposuii pymriii SceneKit ta dpeitmBopk Metal s pergepunry 3D-aBarapis Ha
npuctpostx i0S. Pesysbratom po3pobseHOro MeToy Ta 3aco0y € MoGiibHuiT 3acToCyHOK uist miatdopmu 10S, 110 Ja€ 3MOry KOpUCTyBayam
Mozudikysaru udposuit 3D-aBarap, 3MiHIOIOYN KOJIbOPH MoJei. B po6oTi npejictaBieHi pe3yibraTi TeCTyBaHHsI 3aPOMOHOBAHIX METO/IIB,
3ac006iB Ta PO3POOIEHOTO 3aCTOCYHKY, a TAKOK MPOBEIEHO TIOPIBHSIHHSI 3 ICHYIOUNMU pillleHHsIME B Taury3i. Po3pobienuii MeTon Moske 6yTu
BIIPOBA/UKEHIH B TAKUX HAIPSIMKAX, SIK irpH, BipTyalbHa PeaTbHICTh, BiflcOKOHMEpeHTIii Ta corfianphi Meaia-maTtdopMit, IPOTIOHy04Yn 6ib-
Iy TIePCOHAI3aIi0 Ta GiIbII 3aX0IUIIOI0YNIT KOPUCTYBAILKUI OCBI/L.

Kmouoei cnosa: ndpose 06muyst, irpoBuii pyiii, TpUBMMIpHE MOZIEIOBaHHS 00muyst, InBPOBUI aBaTap, HamiBpeasicTUUHUIT aBaTap.

SYSTEMS AND CONTROL PROCESSES
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PO3POEKA METOJMKH OLTHIOBAHHA EPEKTHBHOCTI PYHKLIOHYBAHHA CHCTEMH 3E0PY TPOPEHHHUX 3PABKIB
03EPOEHHA TA BIACHKOBOI TEXHIKM  cropinxm 16-20

3aiiues M. M., Yynakos P. B, Paucesnu P L.
Amnasis 1ocBigy pociicbKo-yKpaiHChbKOI BIfiHN CBIIYUTH PO HEAOCI/PKEHICTD TIUTAHHS M0/0 300py TpodeiiHnX 3paskiB 030pOEHHsI

Ta BilicbKoBOI TexHiku. [le 060yMOBIIIOE aKTYa bHICTh IPOBEACHHS HOCAIKEHb 3 3a3HadeHoro nutanis. O6’€KTOM JOCHiKEHHS € ChucTe-
Ma 360py TpodeiiHnX 3paskiB 030POEHHS Ta BilicbKOBOI TexHiku. IIpeaMeToM A0CaiKeH s € eheKTUBHICTh cuctemu 360py TpodeitHnx
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3paskiB 030pOEHHS Ta BilicbKOBOI TexHiKM. BU3HAUEHO HEY3TOKEHICTD TAXO/IB 11010 360py TPOhEHHUX 3pasKiB 030POEHHS Ta BIHCHKO-
BOT TeXHIKH, sIKi HeoOXiano BupimuTi. [IpoBegena IeKOMIIO3HILIsI iCHYI090T crucTeMu 360py TpodeiiHnx 3paskiB 030pOEHHs Ta BIliCbKOBOT
TEXHIKU yrPyIOBaHb BiliChK (CHJI), BUBYEHO (DYHKIIIOHAIbHI 3B'I3KM MiK €JIEeMEHTaMU CHCTEMHU, 110 JO3BOJIIIO OOTPYHTYBATH OKAa3HUKU
Ta pO3pOOMTH METOAMKY OIIHIOBaHHS e(EeKTUBHOCTI (QYHKIIOHYBaHHS cHCTeMH 300py Tpo(delHNX 3paskiB 030POECHHS Ta BiliCbKOBOI
TEeXHIKH yTpymoBanus Bilicbk (cui). B xo/i 3a3Ha4eHOro 10oCmiKeH s aBTOPAaMI BUKOPHICTaHI 3arajJbHOHAYKOBI METO/IM aHAJI3Y Ta CHH-
Te3y. MeTos aHali3y 3aCTOCOBAHO TIi/l Yac IEKOMIIO3UIIiT iCHYI04O01 cucTeMu 360py TpodeiiHNX 3pasKiB 030POEHHS Ta BiiiCbKOBOI TeXHIKN
yrpynoBanb Bilicbk (cu). MeToan cMHTE3y Ta OMIHKKM CKJIAJHUX i€papXivHUX CUCTEM BUKOPUCTAHO B XO/i PO3POOKH METOAMKH OIiHIO-
BaHHs e(heKTUBHOCTI (DYHKIIOHYBaHHS cucTeMu 360py TpodelHIX 3pasKiB 036POEHHS Ta BiliChKOBOI TEXHIKH YIPYNOBaHHS BIHCHK (CUIT).
3anporonoBaHa METOIMKA TPYHTYEThCS Ha AHATITHYHUX 3aJEKHOCTSIX, 110 [03BOJISIIOTH OMIHUTH e(heKTUBHICTH cucteMu 300py Tpodeii-
HUX 3pa3KiB 030pOEHHs Ta BiiicbKOBOI TEXHIKM Ta € YHIBEPCAIbHOIO, @ TAKOK MOsKe OyTH ajlaliToBaHa I/l OpraHisaliifHo-1mraTHy CTpyK-
TYpy yTPyHoBaHb Bilicbk (cnm).

3amporoHoBaHy METOIMKY JOTIFHO BUKOPUCTOBYBATH B X0/ OIIHIOBAHHST CIIPOMOKHOCTEl crcTeMu 360py TpodeliHnX 3paskiB 036po-
€HHs Ta BilICbKOBOI TEXHIKN yrpyIOBaHb BiiiCbK (CuJI).

Kmeouosi crosa: crictema 360py Tpodeis, Tpodeiiti 3pa3kn 036POEHHST Ta BIHCHKOBOT TEXHIKHM, OIliHKa e(heKTHBHOCTI, MOKA3HUKK Ta KPUTEPil.
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MIHIMI3AUIA WAAXY PO3X0AMEHHA CYAEH Y MOMI PU3KKIB cropinxku 21-25

O0’eKTOM JOCIIPKEHHS € TIPOIeCH ABTOMATHYHOTO ONTHMAIBHOTO PO3XO/KEHHS Cy/IeH y 1ol pusuKiB. Ha cyJacHuX cyaHax, 715 Cymnpo-
BOJIKEHHSI 11iJIeil Ta pO3XOKEHH s 3 HUMU, BUKOpUcTOBYeThest ARPA (automatic radar plotting aid). ARPA € aBroMatnsoBaHoio CHCTEMOIO,
sIKa Tependayae HassBHICTh OnepaTopa y KOHTYpPi 06pobku indopmaitii Ta yipasainas. Ha cborogHiimHiil 1eHb BTpyYaHHs omeparopa y mpo-
1ecH KepyBaHHsI JI0OCHTh 3HAYHI Ta 4acTO BEAYTh /10 30LIBbIIEHHS KiIbKOCTI aBapiii Ta Katactpod. OcranHiM yacoMm creniamicTy Bee Gibiie
yBaru 3BepPTalOTh HA ABTOMATHU3AIIIIO [IPOTIECIB KEPYBaHHs CyHOM. HallbLbI1 IIepCHeKTUBHUM HAIPSIMKOM aBTOMATU3AIl] € 3aCTOCYBAHHS aB-
TOMATUYHUX MOJLYJIiB KEPYBAHHSI Y aBTOMATH30BAHUX CHCTEMaX. Y 1[bOMY BUIIQ/IKY CYAHOBO/III JIHIITE TIPUITMAE PITIEHHST PO BUKOPUCTAHHST
ABTOMATUYHOTO MOJLYJISI Ta CIOCTEPIrae 3a iHoro po6oToro. [IprKIazoM aBTOMATHYHOTO MOJIYJIsl Y aBTOMATU30BaHiil CHCTEMI € aBTOPYJIbOBUI,
SKMI BAKOPUCTOBYEThCS Ha CynHax Bike Oisbure 100 pokis.

VY po6oTi posIiIsiHyTO METO/| aBTOMATHYHOTO ONTHMATLHOTO PO3XO/KEHHS CY/IeH Y TI0JI PU3KKiB. MeToz 103BoJIsi€ MiHIMI3yBaTH IIJISIX
DO3XOJIPKEHHSI, 32 YMOBHU He MEPEBUIIECHHS 3a[IaHOT0 PU3KKY 3iTKHeHHs1. OTpUMaHi Pe3yJIbTaTi MOSICHIOITHCSA BUKOPUCTAHHAM GOPTOBOTO
obuncmoBaya JI7ist pO3paxyHKy KepyBaib. Y 60PTOBOMY 00UICIIOBaYl, HA KOKHOMY KPOIli 06UnCIeH s, Oyay€eThCs TToJie pusnKiB. [i1st Toukn
MI0JIOKEHHS CY/IHA Y TOJIi PU3NKIB 3HAXO/NTHCS TPALIEHT 110 Ta HAPSAMOK PYXY CY/HA, IeplIeH UKy IApHuil rpajaienty. Hanpsamky pyxy
CyaHa y KOXKHIN TOYIl € JOTHYHUMHI JI0 TPAEKTOPii PO3XO/PKEHHs — eJIiIcy PiBHOrO pusuKy. Eminc piBHUX PU3NKIB BUKOPHCTOBYETBCA AK
mporpamMa pyxy /st hopMyBaHHS KepyBaHb, 110 3a0€3IeUy0Th PyX CY/IHA 110 eIICY 3a[aHOTO PUBHKY Y MPOIIECi PO3XOIKEHHSI.

PospobuieHnii MeTo/ MOKe BUKOPUCTOBYBATUCS /ISl PO3POOKH aBTOMATHYHUX MOJLYJIiB KEPYBAHHSI PO3XOJUKEHHSAM Cy/IeH Y I10JIi PUBHKIB.

Kmouosi cnoBa: noste PU3NKiB, ONTUMaTbHE PO3XO/PKEHHS, TPaZi€eHTHA TIPOIEypa, MiHIMI3allis NITAXY PO3XO/PKEHHS, eJIIC 3a7aHoTOo
PU3UKY, AaBTOMATUYHUIT MOLYJIb.
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PO3POBKA METOAWKH BUABNEHHA TA IREHTHSIKALILT MIEPHAHUX BUKIHMKIB TA 3ATPO3 B CHCTEMI YNPABMIHHA
HAUIOHANBbHON BE3MEKOK  cropinxu 26-29

Whnuauskwit A. B., F'ypcekuit T. I, Baosuuskuii E. A., Boanax P. M., Hananxo 0. 1, Auppiiwena I' B., Ia6anosa-Kywxapenxo /1. B.,
MpoTac H. M., Baxynenxo 10. B, lusosapuyx C. A.

Buacainok pociiicbkol arpecii mpotn Ykpainu jesiki 3acajHudi Te3u Moo Xapakrepy TIOPUAHUX BOEHHUX il IOTPeOYBaTUMYTh YTOU-
HEHHSI Ta HaBiTh nepersisiy. HacaMiiepes e cTocyeThesi MOMUPEHOTO YSIBJICHHS TIPO ACUMETPUYHUIT XapakTep riOpUIHNX 3arpo3 K TAKuX,
1110 3aCTOCOBYIOTHCS CIAGIINM MTPOTUBHUKOM TIPOTH CTOPOHH 3 BIIyTHO OLIBITNM BifiCBKOBUM, TEXHOJOTIYHNM, JTIOACHKUM TTOTEHINATOM.
ILe B cBOWO yepry noTpedye BUKOPHUCTaHHSI CY4aCHOTO Ta alipoOOBAHOIO MATEMATIYHOTO allapary, 10 3AaTHUIl 32 KOPOTKUIT IPOMIZKOK Yacy
nposecTr 06pOOKY BEIMKOr0 MACHBY PI3HOTUIIHUX JAaHUX 3 3a/@HOI0 JOCTOBIPHICTIO TPUHHATTS YIPABIIHCHKUX pimieHb. O6’eKT pocii-
JUKEHHSI — CHCTEeMa CTPATEerivHoOro yIpaBIiHHs HallioHAIbHOIO 6e3nekoro. TIpeaMer A0CHiKeHHs — MeTO/IMKa BUABJICHHS Ta i1eHTugikaiii
riGpUHUX BUKJIUKIB Ta 3arPO3 B CUCTEMI YIIPABJIIHHS HAIIOHAIBHOW O€31eK010. B 10C/IIZKEHH] IPOBEAEHO PO3POOKY METOAUKY BUSBJICHHS
Ta izenTrdikarii TiOpUAHUX BUKJIUKIB Ta 3arpo3 B CHCTEMI YIIPaBJIiHHS HallioHaIbHOIO Ge3nexoto. HoBu3Ha ocIi ke s

— JIECTPYKTUBHUIT BIUIMB HA CUCTEMY YIPABJiHHS HAI[IOHAIBHOW GE3MEKOI0 32 PAXYHOK [OMAaBAHHS BiIIOBIHOTO KOPETYBAIBLHOTO KOe-
dimienty;

— BUKOPHUCTOBYETHCST YAOCKOHAJIEHA TIPOIIEypa IIMOOKOT0 HaBYaHHs 6a3u IAHMX CUCTEMU BHSIBJIEHHS Ta ifeHTudiKaIli riopuaHx Bi-
KJIMKIB Ta 3arpo3 HalliOHAJIbHIIT Ge3Iieli 1epkasu;

— BUKOPHCTOBYETHCS MEXaHi3M PO3B’SI3aHHs KOHPIIKTHIX BUTIAIKIB Kracudikaiii 3a paxXyHOK 0aTKOBOTO HABUAHHS, aIallTallii eTeK-
TOPIB T/l TUII Ta IHTEHCUBHICTD MiOPUAHOTO BUKJIMKY Ta 3arPO3U HalliOHAJIBHII Gesrelli gepKasH;

— MPOIIeypa aBTOMATUIHOTO OOUNCIIEHHST TOPOTA aKTUBAITT IETEKTOPIB, & TAKOJK YHIBEPCATBHICTD CTPYKTYPH IXHBOTO MPEICTABIEHHS 32
PaXyHOK i€papXiuHOCTi Ta THYYKOCTI I1i/] HASIBHI anapaTHi pecypcu CUCTEMU BUSIBIEHHS Ta ienTudikari.

3azHaveny MEeTOIVKY JOIIJIbHO peaisyBaTi B aJITOPUTMIYHOMY Ta IPOrpaMHOMY 3abe3IeueH i P AOCITIKEHHI CTaHy CUCTEMH HaI[io-
HaJIbHOI OEe3MeKH.

Kmowvoei cnosa: riGpuiHi BOEHHI 1il, CCTeMa HAIOHANBHOT GE3TEKU, METO/M IOCTIKEHHSI, IHTEJICKTYalbHI METOU YIIPaBJIiHHSL.
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PO3POBKA KOMNNEKCHO! METOAMKM OLIHKH E®EKTHBHOCTI KOMNNEKTYBAHHA NMOACLKHMU PECYPCAMU
OPTAHI3ALTAHO-WITATHUX CTPYKTYP  cropinku 30-33

Hynyux B. I, Tixonos I' M., Pygexxo [l M.

IepapxiunicTh 1MOOY/0BH CHCTEMH KOMILJIEKTYBAHHS JIOACBKUMK pecypcami, TocTiiiHa 3Mita (opm Ta crocobiB 36poiiHoi 60poThou
BHIMAara€ BpaxyBaHHs BEJIUKOI KiIbKOCTI YMHHUKIB. Pa3oM 3 TUM, KOKHUIL 3 YNHHUKIB OIUCYETHCS PI3HUMU 32 IOXO/KEHHAM Ta OJAUHUISIMU
BUMIpY MOKa3HUKaMu oIliHKH. Ile B ¢BOT0 yepry nmorpebye BUKOPUCTAHHSIM CY4acHOTO Ta alfpoOOBAHOTO MATEMATHYHOTO arlapary, Mo 3/aTHIH
3a KOPOTKUIi TPOMIZKOK 4acy npoBecT 00poOKy BEJIMKOTO MACHBY PI3HOTUITHUX JaHUX 3 3a[aHOI0 JOCTOBIPHICTIO IPUIHATTS YIIPABJIiHCHKUX
pintens. B xo/1i ipoBeieHOT0 0CIi/KEHHST BUKOPUCTOBYBAJINCS KITACHYHI METO/IN aHAJII3Y /ISl BUPINIeHHs 3a/1a4i aHai3y yMoB Ta (hakTopis,
110 BIUTMBAIOTH Ha €(DeKTUBHICTh (DYHKITIOHYBAHHS CUCTEMI KOMILJIEKTYBAHHS JIIOJCBKUMI PeCYypcaMi. A TaKOK BUKOPHCTOBYBAJIACS TEOPist
LITYYHOTO IHTEJIEeKTY /IS 00pOOKHU PI3HOTUITHUX JaHUX B XO/I OIiHIOBaHHS e)eKTUBHOCTI (yHKITIOHYBaHHS CHCTEMU KOMILJIEKTYBAaHHS JIIO/I-
chkrME pecypcamu. OO’ €KTOM JOCTIIFKEHHsI € CHCTeMa KOMIUIEKTYBaHHsT JIOJACEKUMU pecypcamu. [Ipeaver JocipKeHHs € e(eKTHBHICTD
(pyHKIIOHYBaHHS CHCTEMU KOMILIEKTYBaHHsI JIOJACBKUMU pecypcaMu. B oc/iipkenti mposeeHo po3poOKy KOMILIEKCHOT METOAMKN OIIHKI
e(eKTUBHOCTI KOMIIJIEKTYBAHHST JTIOJICBKUMI PECYPCAMU OpraHisaiiiHo-TaTHUX cTpyKTyp. HoBU3HA fMOCTiKeHHS:

— OIIHIOIOTHCST MOJKJIMBI PUBUKY 3PUBY 3ABIAHHS 3 KOMILIEKTYBAHHS JIIOJCHKIMI PECypCaMy Ha TEPUTOPIl BiIMOBIAIbHOCTI;

— BU3HAYAETHCS BIUIMB MOKA3HUKIB OI[HKK e(heKTHUBHOCTI CHCTEMN KOMILIEKTYBAHHS JIIOJICBKUX PECypCiB OJINH HA O/[HOTO;

— BU3HAYAETHCS BIUIUB TPYTIN TIOKA3HUKIB OIMIHKN e(PeKTUBHOCTI CHCTEMHU KOMIIJIEKTYBAHHS JTIOJICBKUMH PecypcamMy Ha OKPeMUIl TOKa3HUK.

3aszHayeHy METOAMKY JOIIIbHO pealisyBaTi B alTOPUTMIYHOMY Ta IIPOrpaMHOMY 3a0e3IedeHHI IPU JOCIIIIZKEHHI CTaHy CUCTEMU KOMII-
JIEKTYBAHHSI JIOJICBKIIMI pecypcaMul Tpu popMyBaHHI HOBUX a00 TOYKOMILTIEKTYBAHHI ICHYIOUNX OpPraHi3aliiiHO-IITATHIX CTPYKTYDP.

Kmovosi cnoBa: cricTeMa KOMILIEKTYBAHHS JIIOACHKIMI PECYPCAMU, METOH JIOCIi/IPKEH s, IHTeJIeKTyalbHi METOAN YIIPABJIiHHS, OpraHi-
3allifHO-1ITaTHI CTPYKTYPHU.
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OBI'PYHTYBAHHA ONMTHMANLHOI'O BAPIAHTY TA MAPAMETPIB TPAHCIOPTHOr'0 3ABE3NEYEHHA EKCIIOPTHHUX NOCTABOK
3 BHKOPHCTAHHAM MOPCBKOr'0 TPAHCIOPTY  cropinku 34-39

Ownuenxo C. 1T, Buxescska 0. JI., Binunescuxwii [ 0.

OO6’€KTOM I[HOTO JOCII/PKEHHST € TPAHCIIOPTHE 3a0€3MEYEHHST TIOCTABOK 3 BUKOPUCTAHHSIM MOPCHKOTO TPAHCIIOPTY. Po3riiszaeTsest mpo-
Gsiema TiBuIEHHsT eEKTUBHOCTI TPAHCIIOPTYBAHHS MACOBHMX BaHTAXIB CyAHAMU OaJKepaMil i YHIBEPCAJILHOTO MPU3HAYEHHS MLISXOM
ornrTuMisanii BapianTa Ta mapamMeTpiB TPAHCIOPTHOTO 3a0€3MeUeHHSI.

[l xkareropiii ToBapiB, 110 €KCIOPTYIOTHCS 3 BUKOPUCTAHHAM MOPCBKOTO TPAHCIIOPTY, MOKJINBE BUKOPUCTAHHS HE JIMIIe Pi3HUX Bapia-
HTIB TPAHCIOPTHOTO 3a0€3MEYCHHS — BJACHUN YU OPEHAOBaHUN (JJIst Cy/leH — TaiiM-uaprep), a i Pi3HUX BapiaHTIB 3 TOIJISALY TapaMeTPiB
TPAHCIOPTHUX 3ac006iB. Y 11iit pobOTi Ml mapaMeTpaMu PO3yMIiIOThCST MOKA3HUKM MOPCHKUX CYJIiB, Bi/l IKUX 3aJIe;KaTh OCHOBHI €KOHOMIYHI
MOKA3HUKK — JICIBEIAT, 110 TI0Ka3y€e o6csr cyAHa Ta il BaHTa)KOIiAHOMHICTD /1S cyeH-0alKepiB; a TaKOXK BIK Cy/IeH, AKUI BU3HAYAE BapTiCTh
iXHDBOI OPEH/IN Ta PiBeHb eKCILTyaTaIlilTHIX BUTPAT.

PesynbraToM IOCTIKEHHS € ONTUMisaliiiHa MOJeNb, siKa J03BOJIsIE BU3HAYUTH JUISI KOKHOTO PUHKY 30yTy BapiaHT TPaHCIOPTHOTO
3abesredeHs Ta oro mapameTpu. Mojiesib He TiJIbKU PO3IO/IJISIE TIOCTABKU 32 BapiaHTaM1 TPAHCIIOPTHOTO 3abe3redeH s, a it BU3HaYae, Cy-
JTAMT STKOTO PO3Mipy Ta BiKy (1 TaliM-yapTepy) MaioTh 3[iliCHIOBATHCH TTepeBe3enHs. /[ani pe3yabraTil CIIpsIMOBaHi Ha TIPOIleC TTPUITHSATTS
PillleHHsT eKCTIOPTEPOM TIPO PUHKHU 30yTY PAa3oM i3 PIllIeHHSIMU 1I0/I0 TPAHCIIOPTHOTO 3abe3MeueH sl 10 MiNNCaH st KOHTPaKkTiB. BapioBaHHs
PO3MipOM Ta BiKOM Cy/IeH A€ MOXKIUBICTh PO3TJITHYTH MIUPIINH CIIEKTP BapiaHTiB 3 MOTJISLY TapaMeTpiB.

TIpakTuHe BUKOPUCTAHHS MOJIEJI I03BOJISIE EKCIIOPTEPY Ha eTalli MiAroToBKY (10 yKIaaHHs KOHTPAKTIB) 3aJ1€KHO BiJl 00CATY MOCTABOK
Ta PUHKOBOI KOH'IOHKTYPH, Y TOMY YHCJI (hpaxTOBOI, yXBAJTUTH PIlIEHHST TIPO BAPiaHTH TPAHCIIOPTHOTO 3a0€3TEUEHHS, TI0 BPAXOBYEThCS TIi/T
gac (hopPMyTIOBAHHS TPAHCIIOPTHUX YMOB KOHTPAKTIB. [HTErpabHIil pO3TJisti KoMepIiitHux (06CATH MOCTaBOK, TPAHCTIOPTHI YMOBH KOHTPaK-
TiB), eKOHOMIYHUX (PiBHI 11iH, (PPAXTOBUX CTABOK, BUTPAT) Ta TEXHOJIOTIUHUX (PO3Mip cyiB Ta iX Bik) (akTOpiB y paMKax MOJIeJi J103BOJISIE
BpaxyBaTH 6aratoacmeKTHiCTh MPOOIEMH TPAHCIIOPTHOTO 3a0e3MedeHHs.

Kmow4osi cnoBa: cyjiHa [e/[BEIT, MOPCBKI TIePeBE3EHHS, TPAHCIIOPTHE 3a0e3MeYeHHs, €KCIIOPTHA TIPOLYKIList, JIOTiCTHKA 30yTY.
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