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The Porter stemmer algorithm is a broadly used, however, an es-
sential tool for natural language processing in the area of information
access. Stemming is used to remove words that add the final morpho-
logical and diacritical endings of words in English words to their root
form to extract the word root, i.e. called stem/root in the primary text
processing stage. In other words, it is a linguistic process that simply
extracts the main part that may be close to the relative and related
root. Text classification is a major task in extracting relevant informa-
tion from a large volume of data. In this paper, we suggest ways to
improve a version of the Porter algorithm with the aim of processing
and overcome its limitations and to save time and memory by reducing
the size of the words. The system uses the improved Porter derivation
technique for word pruning. Whereas performs cognitive-inspired
computing to discover morphologically related words from the corpus
without any human intervention or language-specific knowledge. The
improved Porter algorithm is compared to the original stemmer. The
improved Porter algorithm has better performance and enables more
accurate information retrieval (IR).
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One of the pressing areas that is developing in the field of in-
formation security is associated with the use of Honeypots (virtual
decoys, online traps), and the selection of criteria for determining the
most effective Honeypots and their further classification is an urgent
task. The main products that implement virtual decoy technologies
are presented. They are often used to study the behavior, approaches
and methods that an unauthorized party uses to gain unauthorized
access to information system resources. Online hooks can simulate
any resource, but more often they look like real production servers
and workstations. A number of fairly effective developments are
known that are used to solve the problems of detecting attacks on
information system resources, which are based on the apparatus of
fuzzy sets. They showed the effectiveness of the appropriate math-
ematical apparatus, the use of which, for example, to formalize the
approach to the formation of a set of reference values that will im-
prove the process of determining the most effective Honeypots. For
this purpose, many characteristics have been formed (installation
and configuration process, usage and support process, data collec-
tion, logging level, simulation level, interaction level) that determine
the properties of online traps. These characteristics became the basis
for developing a method for the formation of standards of linguistic
variables for further selection of the most effective Honeypots. The
method is based on the formation of a Honeypots set, subsets of char-
acteristics and identifier values of linguistic estimates of the Honey-
pot characteristics, a base and derived frequency matrix, as well as
on the construction of fuzzy terms and reference fuzzy numbers with
their visualization. This will allow classifying and selecting the most
effective virtual baits in the future.

Keywords: honeypot classification, virtual decoys, fuzzy stan-
dards, method of forming linguistic standards.
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In order to identify ways used to collect data from user com-
munication devices, an analysis of the interaction between DNS
customers and the Internet name domain space has been carried out.
It has been established that the communication device’s DNS traffic

is logged by the DNS servers of the provider, which poses a threat
to the privacy of users. A comprehensive algorithm of protection
against the collection of user data, consisting of two modules, has
been developed and tested. The first module makes it possible to re-
direct the communication device’s DNS traffic through DNS proxy
servers with a predefined anonymity class based on the proposed
multitest. To ensure a smooth and sustainable connection, the mod-
ule automatically connects to a DNS proxy server that has minimal
response time from those available in the compiled list. The second
module blocks the acquisition of data collected by the developers
of the software installed on the user’s communication device, as
well as by specialized Internet services owned by IT companies.
The proposed algorithm makes it possible for users to choose their
preferred level of privacy when communicating with the Internet
space, thereby providing them with a choice of privacy level and, as
a result, limiting the possibility of information manipulation over
their owners. The DNS traffic of various fixed and mobile com-
munication devices has been audited. The analysis of DNS traffic
has enabled to identify and structure the DNS requests responsible
for collecting data from users by the Internet services owned by
IT companies. The identified DNS queries have been blocked; it
has been experimentally confirmed that the performance of the
basic and application software on communication devices was not
compromised.

Keywords: DNS query, DNS server, DNS leaks, DNS traffic,
DNS proxy server, data collection.
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A significant problem in the control field is the adjustment of
PID controller parameters. Because of its high nonlinearity prop-
erty, control of the DC motor system is difficult and mathemati-
cally repetitive. The particle swarm optimization PSO solution is a
great optimization technique and a promising approach to address
the problem of optimum PID controller results. In this paper,
a modified particle swarm optimization PSO method with four
inertia weight functions is suggested to find the global optimum
parameters of the PID controller for speed and position control of
the DC motor. Benchmark studies of inertia weight functions are
described. Two scenarios have been suggested in order to modify
PSO including the first scenario called M1-PSO and the second
scenario called M2-PSO, as well as classical PSO algorithms. For
the first scenario, the modification of the PSO was done based on
changing the four inertia weight functions, social and personal
acceleration coefficient, while in the second scenario, the four
inertia weight functions have been changed but the social and per-
sonal acceleration coefficient stayed constant during the algorithm
implementation. The comparison between the presented scenarios
and traditional PID was carried out and satisfied simulation results
have shown that the first scenario has rapid search speeds, and very



effective and fast implementation compared to the second scenario

and classical PSO and even improved PSO technique. Moreover, the
proposed approach has a fast searching speed compared to classical
PSO. However, it has been found that the classical PSO algorithm has
a premature, inaccurate and local convergence process when solving
complex optimization issues. The presented algorithm is proposed to
increase the search speed of the original PSO.

Keywords: tuning of PID, particle swarm optimization, DC mo-
tor, inertia weight functions.
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This paper considers the construction of principles and the
synthesis of a system of effective control over the processes of syn-
chronization of generator sets (GSs) that form a part of the distrib-
uted MP-control systems for complex ship technical systems and
complexes (STS and C). The tasks of synchronization have been set,
the process and database models have been built, the system configu-
rations have been defined. Based on the use of resultant functions,
we have determined stages in solving the tasks of control over the
frequency adjustment synchronization in a hierarchical sequence.
The performance analysis of the STS and C control elements has
been carried out; the use of the integrated optimization criteria and
dual management principles has been proposed. Practical techniques
to manage the GS synchronization have been given. We have solved
the problem of high-speed control over the frequency of synchro-
nized objects based on the principles of adjustment. That has made it
possible to determine in advance the moments of GS enabling under
the deterministic and stochastic statement of the synchronization
task. The results of the experimental study into the GS synchro-
nization processes are given; the effectiveness of the proposed GS
control has been proven. The principles underlying the construc-
tion of procedures to control the GS composition when using the
methods of “rigid” and “flexible” thresholds have made it possible
to define the optimization criteria and implement a control law that
satisfied the condition for an extremum, which is an indicator of the
feasibility of the set goal and takes into consideration the limitations
of control influences. We managed to design a system in the class of
adaptive control systems by the appropriate decomposition of the
system’s elements by splitting a synchronization task into the task on
performance and the task on control under the required conditions.
The given examples of the processes where the synchronization failed
while using standard synchronizer control algorithms, as well as pro-
cesses of successful GS synchronization when applying the proposed
synchronizer dual control algorithms, have confirmed the reliability
of the main scientific results reported here.

Keywords: technical operation, synchronization, quality, con-
trol system, mathematical modeling.
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YAOCKOHAJIEHHS AJITOPUTMY CTEMMEP IIOPTEPA (c. 6-13)

Manhal Elias Polus, Thekra Abbas

Asroput™ ctemmep TToprepa € IMPOKO BUKOPUCTOBYBAHUM 1 BAsKJIUBUM IHCTPYMEHTOM /It OGPOOKH IPUPOAHOI MOBH B 00JIACTI IOCTYIIY
1o ingopmartii. CTeMMiHT BUKOPUCTOBYETHCS /7T BUAAJICHHS CJTiB, SIKi I0AAI0Th MOP(QOJIOTIYHI Ta JIaKpUTUIHI 3aKiHIeHHSI CJIiB B AHTJIIHCHKI
MOBI /10 iX KOpeHeBoi (hopMU /IS BIUIYYEHHST KOPEHS CJI0BA, TaK 3BAHOTO CTEMa, Ha eTalli MePBIUHHOI 06pOOKH TeKCTy. [HIMI ctoBamu, 1ie
JHHTBICTUYHUIT IPOTIEC, SIKMI TPOCTO BUTSATYE OCHOBHY YACTHHY, sika MOKe OyTU GJIM3BKOIO /10 BIIHOCHOTO Ta CIIOPiZHEHOro KopeHst. Kiacu-
(hikailis TEKCTIB € OZIHMM 3 OCHOBHUIX 3aBJIaHb IIPH A00YBaHHI BiANOBIAHOI iH(bOpMAIiil 3 Besmkoro obcary nanux. Y gaiil po6oTi Mu mporo-
Hy€eMo criocobu moatinuients Bepeii anropurmy IToprepa 3 MeToio 00po6KH i HogoIan s Horo 0OMeskeHb, a TAKOK eKOHOMIT Yacy i mam'sti 3a
PaxyHOK 3MeHIIeHHs po3Mipy cJiB. CrcTeMa BUKOPUCTOBYE BJOCKOHAJIeHy TeXHiky BuBegenHs [loprepa /7151 ckopodeHH: CIIiB B TOIT 4ac Sk
BUKOHYE KOTHITHBHI OGUMCIIEHHST /7SI BUSIBJIEHHS] MOP(OJIOTIYHO MOB'SI3aHUX CJIIB 3 KOPITycy 6e3 Oy/b-sIKOT0 BTPYYaHHs JIIOAUHN abo CIielti-
aJIbHUX MOBHUX 3HaHb. Brockonasnenuii anroput™ [loprepa nopiBHIoeTbes 3 BUXifHUM cTeMMepoM. Brockonanenuii anroputm Iloprepa mae
GiTBIIT BIICOKY MPOAYKTUBHICTB 1 3a0e3meuye Gimbir Tounnii mormyk indopmarii (I1I).

KiouoBi cioBa: ajroput™ cremminra, 06pobka npupoHoi Moy, nomyk indopmarii, BACII, anroputm IToprepa.
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PO3POBKA METOY IIOBYIOBU JIIHI'BICTUYHUX ETAJIOHIB /11 MYJIbTUKPUTEPIAJIbHOTI'O
OITHIOBAHHS E®OEKTHBHOCTI HONEYPOT (c. 14-23)

A. O. Kopuenko, B. O. Bpecnascbkuii, C. II. €scees, H. K. JKymanraniesa, A. O. 3apuy, C. B. Kaamipuyk, O. A. Kypuenko,
0. A. Jlantes, O. B. Cegepinos, C. C. Tkauyk

Opui 3 akTyaJ bHUX HANIPSMKIB, IKUI po3BUBaeThes B cdepi indopmartiiinoi 6esnexu, nos’ssanuii 3 BukopucranisM Honeypot (Bipry-
QJIbHIUX TIPUMAHOK, OHJIAITHOBYX TIACTOK), a BUOIP KPUTEPIiB Uit BU3HAYeHHs HaliOiibin edexTusrux Honeypot i mogasbira ix kaacudikaiis
€ aKTyaJIbHNIM 3aB/laHHsAM. HaBezieHo OCHOBHI NPOIYKTH, B IKUX Peai30BaHi TEXHOJIOTI BipTyalbHUX IpuMaHok. Haffuacrinie Bonn BuKo-
PHCTOBYIOTHCS JI/IST BUBUEHHS MOBEIIHKH, i/IXO/IIB i METOZIB, SIKi BAKOPUCTOBYE HeaBTOPH30BaHa CTOPOHA /TSI HECAHKI[IOHOBAHOTO JIOCTYITY
110 pecypciB indopmaniiiaux cucreM. OHIARHOBI TACTKU MOXKYTh iMITYBaTH Oy/Ab-SIKMH pecypc, ajie yactille 3a BCe BOHU BUIJISAAIOTH K
crpaBsKHi BUpOOHIYI cepBepu i poboui craniii. Bigomuii psax gocuts eeKTUBHUX PO3POOOK, sIKi BUKOPUCTOBYIOTHCS JJIsI BUPINIEHHS 3aBIaHb
BUSIBJIEHHSI aTak Ha pecypcu iH(hOPMAIIITHUX CHCTEM, B OCHOBY SIKMX 3aKJIAJIEHO arapaT He4iTKNX MHOXWH. BoHN nokasann edekTusHicTh
3aCTOCYBAHHSI Bi/[TOBITHOTO MATEMATHYHOTO alIAPATy, BHKOPUCTAHHST SIKOTO, HATTPUKJIA, A7TsT (hopMastisarii miaxoay 10 hbopMyBanis HaGopy
€TaJIOHHIX BEJIMYUH, 1[0 J03BOJISATH YAOCKOHAJIUTHU MPOIleC BU3HadeHHs Hailbinbir edexkririx Honeypot. 3 1i€io MeToto chopMoBaHa MHO-
JKMHA XapaKTepUcTHK (IIPOIeC YCTAHOBKY Ta HANANITYBAHHS, [IPOIEC BUKOPUCTAHHS Ta MiATPUMKH, 301D JaHUX, PIBEHb MPOTOKOJIOBAHHS,
piBeHb iMiTanii, piBeHb B3acMO1 ), 1[0 BU3HAYAE BIACTHBOCTI OHJIAHOBUX MACTOK. 3a3HAYCHI XapaKTEPUCTUKHU CTAIN OCHOBOIO IS PO3POOKN
MeToy (hOPMYBaHHsI €TAJIOHIB JIHIBICTUYHUX 3MIHHUX s OAQIBIIOr0 BUGopy HailGiibi epexrnsranx Honeypot. Merton 6azyerbest Ha
dopmysanni muoxkunu Honeypot, miMHOKITH XapaKTepPUCTHK i 3HAYEHD i/IeHTI(hIKATOPIB JTIHIBICTUYHHX OIIHOK Xapakrepuctuk Honeypot,
6a30B0i 1 MOXIIHOI0 MATPUILI YACTOT, a TAKOK Ha MOOYA0BI HEUITKIX TEPMIB 1 eTaIOHHIX HEYITKIX Ynce 3 iX Bigyanisamuiero. [le 103B0auTh B
MO/IJIBIIIOMY KJTacudikyBaTH i 3iicHUTH BUGIp HAHOI/IbIT eheKTHBHUX BIPTYaJIbHUX TIPUMAHOK.

Kiouosi cioBa: kiacudikaitist honeypot, BipryasnbHi IpUMaHKH, HEYiTKI €TaTOHU, METOZ (POPMYBAHHSI JIIHTBICTHYHNX €TAJOHIB.
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PO3POBKA AJITOPUTMY 3AXHUCTY IIPUCTPOIB KOMYHIKAIIIE KOPUCTYBAUIB BIJI BUTOKIB JIAHUX (c. 24-34)

0. B. 3aznepeiixo, 10. B. IIpokomn, O. I'. Tpodpumenko, H. 1. Jlorinosa, O. €. [Inaunnaa

3 MeTO BUSIBJEHHS MUBAXIB 300py JaHUX 3 TPUCTPOIB KOMYHIKallii KopuctyBsadis OyJi0 mpoBeieHo aHami3 B3aemoii kiaientis DNS 3
JTOMEHHIM TIpocTopoM iMeH [HTepHeT. Beranosieno, mo DNS tpadik nmpuctpoio komyHikarii skypramoetscst DNS cepBepamu nposaiiznepa,
10 caMe TI0 cobi Hece 3arpo3y MPUBATHOCTI KOPHCTYBaviB. Po3po6reno Ta anmpo60BaHO KOMILTIEKCHUH aJITOPHTM 3aXHCTY Bift 360py TaHUX KO-
PUCTYBaYiB, SIKHI1 CKJIANAETHCS 3 IBOX MOyJIiB. [lepmruit Momxysb no3BoJsie nepenanpasut DNS Tpadik npuctpoio komynikariii uepe3 DNS
IPOKCi-CepBEpH 3 3a/[aHNM KJIACOM aHOHIMHOCTI, BU3HAYEHNM Ha OCHOBI 3alIpOIIOHOBAHOTO MyJisTuTecty. [l 3abesnedents 6esnepebiiiHoro
i crasoro 3'€HaHHA MOAYJIb 3/iHCHIOE aBTOMaTndHe MijgKaodeHHsa 10 DNS mpokci-cepsepa 3 MiHiMaJbHIM 4acOM BiATYKY 3 JOCTYTIHUX Y
cdopmoBaromy crticky. JIpyruit Moy b 6J0Ky€ 36ip TAHUX, SIKHI 31 HICHIOETCSI PO3POGHUKAMIT ITPOTPAMHOTO 3a0e3TeYeH s, BCTAHOBIEHOTO
Ha [IPUCTPOI KOMYHIKaIlii KOpUCTYBaya, Ta CHeliali30BaHMU iHTepHeT-cepBicamMu, siki Hasexath [ T-kommanism. 3apornoHoBaHuil aJIropuT™
JI03BOJISIE KOPUCTYBaYaM BUOMpPaTH GaskaHUil PiBEHb NPUBATHOCTI IPY 3/[1iCHEHHI KOMYHIKaIi 3 iHTepHeT-1ipocTopom. Ile 103B0J1s1€ 3HU3UTH
HMOBIpHICTH 111(POBOro MPOMIMIOBAHHS TIPUCTPOIB KOMYHIKAIL i, SIK HACIIOK, 1030aBUTH MOKIANBOCTI iH(OpMAIiiiHnX MaHimy i Hazx ix
piacuukamu. [Tposeaeno kommiekcauii ayut DNS Tpadika pisHux crarionapuux i MOGLIBHUX TPUCTPOIB KomyHiKarttii. Ananiz DNS tpagika



J03BOJIUB igenTudikysarn i crpykrypysati DNS sanuTu, SKi BiAnOBiza0Th 3a 30ip JaHUX KOPUCTYBAUiB iHTEPHET-CEpPBicaMH, 1110 HAJI€KaTh
IT-kommanisim. Bukonano 6oxkyBanust inentugdikoBannx DNS 3anuTiB i eKcriepiMeHTaIbHO THATBEP/IKEHO BiICYTHICTD BTPAT Mpares/ar-
HOCTI 6a30BOTO i IPUKIAIHOTO TPOTPAMHOTO 3a0€3MEYEHHST Ha TTPUCTPOSIX KOMYHIKAIli KOPICTyBava.

Kimouosi ciosa: DNS sanut, DNS cepsep, Butokn DNS, DNS tpacdik, DNS npokci-cepsep, 36ip Janux.
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ONTUMAJIbHI 3HAUEHHS ITAPAMETPIB MII-PETYJISATOPA JIJII ABUT'YHA IIOCTIAHOTO CTPYMY HA
OCHOBI MOJITUDIKOBAHOT'O METOZIY POIO YACTUHOK 3 ATATITUBHOIO BATOIO THEPIIII (c. 35-45)

Mohammed Obaid Mustafa

CyrreBoio mpobaemMoro B o6acTi yrpas/iHus € HacTpoiika mapamerpis ITI/[-perymsropa. Yepes iioro BUCOKY HeNHIHHICTD yIIPpaBIiHHs
CHCTEMOIO JIBUTYHA IOCTIITHOTO CTPYMY € CKJIQJHUM i MaTeMaTnyHo 1oropioBaHuM. Merox poto yactuaok (MPY) e BiaMiHHIM MeTO/I0M
onTuMisamii i MepCIeKTUBHIM TXOI0M 0 BUpiieHHs mpobaemu ontumisaiii IIT/[-perynstopa. ¥ aauiii po6oti 3anpornorosano Mmoaudi-
koBauuit Mmeton MPU 3 wotnpma (GyHKIiAMI Baru iHepIii A/ 3HAXOKEHHs TIOOATBHUX ONTUMATbHIX mapametpis [T1/[-peryssaropa ams
VIIPaBJIiHHS MBUIKICTIO 1 TIOJTOKEHHSM JIBUTYHA TTOCTIHHOTO cTpyMy. ONHCYIOThCS TOPIBHAIBHI HOCTiKeHHs DyHKIiN Bary imeprrii. [l
Mozudikanii MPY Gyau anpononosani asa ciienapii, M1-MPY i M2-MPY, a takosx kiaacuuni anropurmu MPY. [l nepinoro ciienapiio
moaudikanis MPY 3piiicHioBasacst Ha OCHOBI 3MiHM YOTHPBOX (DYHKILIIT Baru iHepliii, coniaabHOro i epcoHanbHOro KoedillieHTa IIPUCKOPEeH-
Hsl, TOJI SIK y Apyromy ciieHapii yotupu (yukiiii Baru inepiiii Oy 3miHeni, aje corianbuuii i iepcoHatbHuii KoedillieHT IPUCKOPeHHs 3a-
JINTIABCS TIOCTIHUM i/l Yac peastizailii aaropuT™y. bysio mpoBeieno MopiBHAHHS MTPe/CTABIEHNX clleHapiiB 3 Tpamutiitnumu [11/], 3agoBinbhi
Pe3yJIbTaTH MOJIE/IIOBAHHS MOKA3aJIH, 110 MepIINil clieHapiil BOJIOJi€ BUCOKOIO MIBUKICTIO TONIYKY, & TAKOXK /y’Ke e(eKTUBHOIO i IIBH/IKOI0
peasisalli€lo B MOPIBHAHHI 3 APYrUM clieHapieM i kiacuyaum MPUY i naBiTh nosimnmenum merogom MPY. Kpim Toro, 3anpornonoBanuii mij-
Xi/t Ma€ GisIblll BUCOKY HIBUJKICTD TONIYKY B MOPiBHsHHI 3 kiaacnynum MPY. Oanak GyJ10 BCTAHOBJIEHO, 0 Kaacuunuii anroputm MPY mae
nepeYacHuii, HeTOYHUIT i JJOKAMBHUIT TTporiec 301KHOCTI TP BUPITIEHHI CKIQJHUX 3aiad onTuMisartii. [IpegcraBienuii aroputM 3amporo-
HOBaHUI 1151 301JIBIITEHHST IBYUKOCTI MONITYKY BUXiaHoro MPY.

Kmouosi cioBa: nanamrysanns I11/[-peryssitopa, MeToz polo 4aCTUHOK, IBUTYH IIOCTIHOTO cTpyMy, DyHKILT Baru inepuiii.
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CHHTE3 CUCTEMU YIIPABJIIIHHSI CHHXPOHI3AIIEIO CYTHOBUX TEHEPATOPHIX ATPETATIB (c. 45-63)

B.B. Bynamiko, B. A. IlleBuenko

CrarTio TIpUCBAYEHO TOOYAOBI NPUHIMINB 1 CHHTE3y chucTeMH e(eKTUBHOTO YIPaBJIIHHA IpoIlecaMy CHHXPOHI3alil TeHepaToOpHuX
arperatis (I'A), 1o 3uaxonsaTbhes y ckiazi posnojisennx MII-cuctem ynpaBiiHHS CKIQHUMHU CY/IHOBUMM TEXHIYHMMHU CHCTEMaMHU i KOMII-
nexcamu (CTC i K). Tlocrasieni 3aBaanus CMHXPOHi3allil, moOyaoBaHi Mozesi npotecis, 6a3 nanux i BusHaueHi koHgirypamii cucrem. Ha
OCHOBI BUKOPUCTAHHS Pe3yJIbTaTHUX (DYHKITIH BU3HAUYEH] eTan PO3B’sI3Ky 3aB/IaHb YIPABJIiHHSI CHHXPOHI3AIIEIO TPUITACYBAHHIM YaCTOTH Y
iepapxiuniit nocigosnocrti. [IpoBeseno anamnis dpynkmionysanus esementiB ynpasiinas CTC i K, 3anporonoBano BUKOpUCTAHHS iHTErpab-
HUX KPUTEPIiB onTUMisalii i IPUHIMIIE AyaabHOTO yrpasiinis. [lokazani mpakTudni criocodu yrpas/iinis cunxponisaiieto TA. Poss’ssano
3a/1a4y UBUAKOAIIOUOTO YIPABJIIHHS YaCTOTOK CHHXPOHI30BAaHNX 00 €KTIB HA OCHOBI IPUHIIUIIIB MIPUIIACYBaHHsA. [[e 103BOINIO BUSHAUNTH 3
yIepeKeHHsIM Yacy MOMEHTH BKJIIoYeHHs A Tipy eTepMiHOBaHIl i CTOXaCTHYHII TOCTAHOBII 3aBAaHHs cuHxponisanii. HaBezneni pesys-
TaTU eKCIePUMEHTATbHUX JIOCTIKeHb TpolieciB cunxponisaiiii ['A i qoBesiena edexTuBHICTD 3arpornonoBanoro ynpasiainus [A. [Tpuwmmnm
noGyI0BU TIPOLEYP YIPABAIHHS CKJIaoM [A METOAOM «KOPCTKUX» 1 «PHYYKHUX» MOPOTIB JI03BOJIMIM BUSHAYMTH KPUTEPIii onTuMizallii Ta
peasizyBaTi 3aKOH YNPABJIiHHS, sIKUil 33/[0BIIbHIB YMOBI €KCTPEMYMY, IO € MOKa3HUKOM JIOCSDKHOCTI MOCTaBJIEHOT METH i BPaXOBYE 00-
MesKeHHsI KepylounX BILUIMBIB. Po3pobiiena cucreMa y KJIaci aflallTHBHUX CHCTEM YIPaBJIiHHs BiOYIaCs 3aB/IsIKK BiMOBIAHOT IEKOMIIO3i1TiT
€JIEMEHTIB CUCTEeMH TIOIIEHHAM 3aB/IaH st CHHXPOHI3aIlii Ha 3aBJaHHs MIBUAKO/II i 3aBIaHHsI yIIPaBJIiHHs y 3arpedyBannx ymoBax. Hasemeni
MPUKJIAAN TIPOIECIB HeB/laI0l CUHXPOHIi3allii 3 BUKOPUCTAHHAM CTaHAAPTHUX aJTOPUTMIB YIIPABJIIHHS CUHXPOHI3aTOPOM 1 IIPOIECiB BaIOL
cuHxponizarii ['A — 3 BUKOPUCTaHHSIM 3aIIPOIIOHOBAHHUX aJTOPUTMIB JIyaJIbHOTO YIPABJIiHHS CHHXPOHI3aTOPOM IiITBEP/IJIN JIOCTOBIPHICTD
OCHOBHHUX OTPHMAHNX HAYKOBUX PE3YJIBTATiB.

KmiouoBi cioBa: TexHiuHa eKcILTyarallis, CHHXPOHI3aIlis, AKiCTh, CHCTeMa YIIPaBIiHHs, MaTeMaTHyHe MOZETIOBAHHS.



