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The Hungarian method is a well-known method for solv-
ing the assignment problem. This method was developed and
published in 1955. It was named the Hungarian method because
two theorems from two Hungarian mathematicians were used.
In 1957, it was noticed that this algorithm is strongly polyno-
mial and has a complexity of order O(n?) This is the reason why
the Hungarian method is also known as the Kuhn-Munkres
algorithm. Later on, in 1971 the complexity of the method was
improved to order O(n?) A smallest uncovered element is se-
lected to create a single zero at every iteration. This is a weakness
and is alleviated by selecting more than one smallest uncovered
element thus creating more than one zero at every iteration to
come up with what we now call the Accelerating Hungarian
(AH) method.

From the numerical illustration of the Hungarian method
given in this paper, we require 6 iterations to reach optimality.
It can also be shown that selecting a single smallest uncovered
element (eg) makes the Hungarian method inefficient when cre-
ating zeros. From the same numerical illustration of the proposed
algorithm (AH) also given in this paper, it can be noted that only
one iteration is required to reach optimality and that a total of
six zeros are created in one iteration.

Assignment model and the Hungarian method have applica-
tion in addressing the Weapon Target Assignment (WTA) prob-
lem. This is the problem of assigning weapons to targets while
considering the maximum probability of kill. The assignment
problem is also used in the scheduling problem of physicians and
medical staff in the outpatient department of large hospitals with
multi-branches. The mathematical modelling of this assignment
problem results in complex problems. A hybrid meta-heuristic al-
gorithm SCA—VNS combining a Sine Cosine Algorithm (SCA)
and Variable Neighbourhood Search (VNS) based on the Iter-
ated Hungarian algorithm is normally used.
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The need to improve the adequacy of conventional models of
the source data uncertainty in order to undertake research using
fuzzy mathematics methods has led to the development of natu-
ral improvement in the analytical description of the fuzzy num-
bers’ membership functions. Given this, in particular, in order to
describe the membership functions of the three-parametric fuzzy
numbers of the (L-R)-type, the modification implies the fol-
lowing. Tt is accepted that these functions’ parameters (a modal
value, the left and right fuzzy factors) are not set clearly by their
membership functions. The numbers obtained in this way are
termed the second-order fuzzy numbers (bi-fuzzy). The issue, in
this case, is that there are no rules for operating on such fuzzy



numbers. This paper has proposed and substantiated a system of
operating rules for a widely used and effective class of fuzzy num-
bers of the (L-R)-type whose membership functions’ parameters
are not clearly defined. These rules have been built as a result of
the generalization of known rules for operating on regular fuzzy
numbers. We have derived analytical ratios to compute the nu-
merical values of the membership functions of the fuzzy results
from executing arithmetic operations (addition, subtraction,
multiplication, division) over the second-order fuzzy numbers.
It is noted that the resulting system of rules is generalized for
the case when the numbers-operands’ fuzziness order exceeds
the second order. The examples of operations execution over the
second-order fuzzy numbers of the (L-R)-type have been given.

Keywords: fuzzy numbers of (L-R)-type, second-order
fuzziness, algebra of operations, arithmetic operations, execu-
tion rules.
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The study considers the possibilities of using latent semantic
analysis for the tasks of identifying scientific subject spaces and
evaluating the completeness of covering the results of disserta-
tion research by science degree seekers.

A probabilistic thematic model was built to make it possible
to cluster the publications of scholars in scientific areas, taking
into account the citation network, which was an important step
for solving the problem of identifying scientific subject spaces.
As a result of constructing the model, the problem of increasing
instability of clustering the citation graph in connection with
a decrease in the number of clusters was solved. This problem
would arise when combining clusters built on the basis of cita-
tion graph clustering, taking into account the similarity of ab-
stracts of scientific publications.

In the article, the presentation of text documents is described
based on a probabilistic thematic model using n-grams. A proba-



bilistic thematic model was built for the task of determining the
completeness of covering the materials of an author’s disserta-
tion research in scientific publications. The approximate values
of the threshold coefficients were calculated to evaluate whether
the articles of an author included the research provisions that
were reflected in the text of the author’s abstract of the disserta-
tion. The probabilistic thematic model for an author’s publica-
tions was practised on the basis of the BigARTM tool. Using the
constructed model and with the help of a special regularizer, a
matrix was found to evaluate the relevance of topics specified by
the segments of an author’s dissertation abstracts to documents
that are produced by the author’s publications.

Important aspects of the possibilities of using latent seman-
tic analysis were studied to identify tasks of scientific subject
spaces and to reveal the completeness of covering the results of
dissertation research science degree seekers.

Keywords: probabilistic latent semantic analysis, clustering,
scientific subject space, thematic model.
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A significant growth in the volume of high-rise construction
gives special relevance and urgency to the problem of safety of
such facilities. Scientifically grounded plans of people’s evacua-
tion, including all sorts of scenarios for people’s evacuation from
buildings are developed for such structures. Scenarios include
simulations of the motion of human flows along corridors, stairs,
using elevators and mobile evacuation vehicles. An unresolved
part of the problem is the problem of the rational choice and
accommodation of people in stationary and mobile evacuation
vehicles.

The MIP model of the rational choice and accommodation
of people in mobile vehicles of evacuation from buildings was
developed. A particular case of the model — optimization of ac-
commodation of people in the emergency evacuation vehicles
according to the sequence of people’s arrival from the flow —
was explored. The basic features of the model were analyzed:
the model of the problem of mixed integer programming with
piecewise continuous objective function. The specific features
of the model allowed reasonable boiling down the problem to
a sequence of sub-problems of accommodation the first objects
(people) according to the sequence of their arrival and adapt
each of them to the solution employing the multistart method
with the application of artificial basis.

A three-component model is considered as objects (of hu-
man bodies). The model is subject to restrictions that ensure
the conditions for “gluing” the model’s components into a single
complex object. Continuous rotations of the model components
with limitations to the turning angles are allowed.

The proposed models and the solution methods modified in
the present research make it possible to find both the configura-
tions of the optimal-local accommodation of complex objects and
the spatial shapes of objects.

Keywords: mobile evacuation vehicles, accommodation
configuration, locally optimal solutions, three-component model
of an object, quasi-phi-functions.
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This paper addresses the task of identifying the param-
eters of a linear object in the presence of non-Gaussian inter-
ference. The identification algorithm is a gradient procedure
for minimizing the combined functional. The combined func-
tional, in turn, consists of the fourth-degree functional and
a modular functional, whose weights are set using a mixing
parameter. Such a combination of functionals makes it pos-
sible to obtain estimates that demonstrate robust properties.
We have determined the conditions for the convergence of
the applied procedure in the mean and root-mean-square
measurements in the presence of non-Gaussian interference.
In addition, expressions have been obtained to determine the
optimal values of the algorithm’s parameters, which ensure its
maximum convergence rate. Based on the estimates obtained,
the asymptomatic and non-asymptotic values of errors in esti-
mating the parameters and identification errors. Because the
resulting expressions contain a series of unknown parameters
(the values of signal and interference variances), their practi-
cal application requires that the estimates of these parameters
should be used.

We have investigated the issue of stability of the steady
identification process and determined the conditions for this
stability. It has been shown that determining these conditions
necessitates solving the third-degree equations, whose coeffi-
cients depend on the specificity of the problem to be solved. The
resulting ratios are rather cumbersome but their simplification
allows for a qualitative analysis of stability issues. It should be
noted that all the estimates reported in this work depend on



the choice of a mixing parameter, the task of determining which
remains to be explored.

The estimates obtained in this paper allow the researcher to
pre-evaluate the capabilities of the identification algorithm and
the effectiveness of its use in solving practical problems.
Keywords: combined functional, gradient algorithm, weigh-
ing parameter, asymptomatic assessment, identification accuracy.
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Informatization is considered an integral part of the func-
tioning of the present-day society, which changes the nature
of human-computer interaction and interface. It was substan-
tiated that the interface quality determines the success of
software marketing. It was shown that quality is estimated by
both quantitative and qualitative indicators. Their calculation
is complicated because of the lack of an analytical model of
usability. Two Euclidean norms in the form of the root mean
square value and the largest value of the modulus of the set of
attribute values were proposed for continuous factor attributes.
The problem was reduced to a geometric inequality by apply-
ing development into the Maclaurin series and a three-level
comparator. Expressions of the upper and lower boundaries of
the generalized index of interface quality represented through
a set of attribute estimates were obtained. Expressions of the
maximum possible absolute and relative errors represented
by the method of recurrent approximation through the first
and second derivative of the trend were substantiated. Rep-
resentation of data in a plane with one common axis turned
by a certain angle was applied which enabled fast viewing of all
planes. It was shown that when all attributes have a quantita-
tive dimension, it is sufficient to apply one norm to estimate
the generalized index. However, in the case of quantitative and
qualitative estimations, consecutive application of norms for the
root mean square and the maximum possible value of the module
solves the problem of comprehensive generalized estimation of
interface quality. Experimental study of estimation of the gen-
eralized quality of the user interfaces for the MedInfoService
medical information system which covers automation of cura-

tive treatment processes in outpatient clinics and hospitals was
presented.

Keywords: software interface, generalized estimation, Eu-
clidean norms, quantitative and qualitative attributes, spatial-
planar trend.
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Two classes of models for describing production flow lines
are analyzed. The use of models of these classes for the design of
highly efficient control systems of production lines, the techno-
logical route of which consists of a large number of technological
operations, is analyzed. The division of the technological route
into a large number of operations is caused by the development
trend of modern production lines. Synchronization of produc-
tion line equipment performance is provided by an accumulating
buffer. A formalized description of the production line was used
as a foundation for constructing equations for each models class.
The common features of using each models class in the descrip-
tion of production systems, as well as the conditions for their
application are shown. The form of the system dynamics model
and PDE model equations is substantiated. The assumption

about a deterministic rate of processing parts and the absence of
a time delay and feedback between the parameters of technologi-
cal operations was made when deriving the equations. The use
of generalized technological operations in the system dynamics
model as a way to reduce the number of model equations is dis-
cussed. Two limiting transitions from the PDE model equations
to the system dynamics equations are demonstrated. It is shown
that the system dynamics equations are a special case of the
PDE model equations, the result of aggregation of production
line parameters within the technological operation. The method
for constructing level equations for the system dynamics model
is substantiated. For production lines with a different number of
operations, the solution to the problem of processing parts along
a production line is presented. The comparative analysis of the
solutions obtained using the system dynamics and PDE model
equations is obtained.

Keywords: production line, technological route, system
dynamics, PDE production model.
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DEVELOPMENT OF AN ACCELERATING HUNGARIAN METHOD FOR ASSIGNMENT PROBLEMS (p. 6-13)

Elias Munapo

Vropebkuil MeTo] € 100pe BiIOMUM METOI0M BUPIiIIeHHs 3a1a4 npo npusHadenis. [leit meron 6yB pospobienwuii i ony6aikosanuii 8 1955
porti. Bin 6yB HazBaHWI yTOPCHKMM METOOM, TaK SIK OyJIM BUKOPUCTaHI JBI TEOPEeMU ABOX YrOpChbKUX MatemMatukis. Y 1957 poui 6ymo Bin-
MiueHo, 110 Leil a/ITOPUTM € CUIILHO II0JIiHOMiaIbHUM i Ma€ ckaaanicts nopsaaky O(n?) Tomy yropebkuil METos Takosk BiZloMUil SIK alrOpUTM
Kyna-Manxkpeca. Ilisnime, 5 1971 porti, cknaanicts Metoxy 6yna nosinmiena o nopsaky O(n?). Jlns cTBopeHHs 0HOTO HYJS B KOKHiil
iTepaitii BUOHpAEThCs HAWMEHIITUI HEMOKPUTHI esieMenT. 1le € HeomikoM, SIKUil yeyBa€eThest MUISIXOM BHOOPY OiJIbIle O[HOr0 HAMEHIIOTro
HETMIOKPHUTOTO €JIEMEHTA, CTBOPIOIOYN TAKMM YHHOM O1JIbIIIe OJIHOTO HYJIsl HAa KOJKHIH iTepallii, 1106 0OTprMaTH Te, 110 MU Telep Ha3UBAEMO MPH-
ckopioiounM yropesknM (I1Y) metozom.

3 uncesbHOT LIIoCTpallii yropehbKOro MeTojLy, HaBeeHol B I1iii cTaTTi, moTpibGHo 6 iTeparttiil st Jocarnents onTuMaibHocTi. Takosk mokasa-
HO, 1110 BUGIP OTHOTO HAIIMEHIIIOTO HEIIOKPHUTOTO €IeMEHTa POOUTH YTOPChKUIT MeTO/ HeeeKTUBHUM IIPY CTBOPEHHI HyJIiB. 3 Ti€l 5K YnucenbHOT
imoctpartii 3arporonoBanoro anroputmy (1Y), Takox HaBemenoi B 1iif cTaTTi, MOKHA BiIBHAYNTH, IO JJIsT JOCATHEHHST OMTUMATBHOCTI TO-
TpiGHa TiIbKK O/Ha iTepallis, i 1o B LIJIOMY 32 O/IHY iTepallilo CTBOPIOETHCS LIICTD HYJIIB.

Mogesb Tp3HAUEHHS i YTOPCHKUN METOJ 3ACTOCOBYIOTBCS TIPH BUPilenHi 3a/1a4i mpo npusnadenus mizeit (I1111). Ile 3agaga mpo mpu-
3HAYEHHS 30DOT IJISIM 3 ypaxyBaHHSM MaKCUMAIbHOI IMOBIPHOCTI ypakeHHs. 3ajiaya mpo IPpU3HAYEHHsT TAKOK BUKOPUCTOBYETHCS B 3a/a4i
[JIAHYBaHHsT POOOTH JIKAPiB i MEIMYHOTO TIEPCOHANY B aMOYJIATOPHUX Bi/UIIIEHHSAX BEJIMKUX JIKapeHb 3 JeKiabkoMa (iisimu. Maremarudre
MOJIETIOBAHHSI THi€l 3a/1a4i MPO MPU3HAYEHHST TIPU3BONTD /10 CKIAMHUX 3aBIaHb. 3a3BUYail BUKOPHCTOBYETHCS TIOPUAHIN METAEBPUCTIHIHII
anroputm CKA-TTYO, mo noeanye B cobi cunyc-kocunyc anroput™ (CKA) i nouryk 3 nouepexkaumu okosmismu (ITI1O), sacHoBanuii Ha
iTepariifioMy yropcbKOMY aJTOPUTMi.

KmoyoBi cioBa: yropchbkuii MeTos, 3a/1ada 11po npusHaudeHHs, teopema Kenira, Teopema Erepsapi, anropurm Kyna-Manxkpeca.
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EXECUTION OF ARITHMETIC OPERATIONS INVOLVING THE SECOND-ORDER FUZZY
NUMBERS (p. 14-20)

L. Raskin, O. Sira

TTorpeba MO0 MiABUIIIEHHST aIEKBATHOCTI TPaANIIHHIX MOeIel HEBUSHAYEHOCTI BUXIIHUX [MaHUX IS POBEIECHHS JOCTIPKEHb 3 BUKO-
PHCTAHHSAM METOIB HEYITKOI MaTeMaTHKU MPUBEJIA 0 PO3POOKH MPUPOIHOTO YAOCKOHAIEHHS aHATITHYHOTO ONMKCY (DYHKINH TPUHANIEKHOCTI
HeviTKUX uncest. BifnosinHo /10 116010, 30KpeMa, 171t onucy GyHKILii HaeKHOCT] TprapameTpiyHnX Heditkux duces (L-R)-tumny momudikaris
noJisirac B Hactynaomy. lpuiinsro, mo mapamerpu X QyHKILI (MoIabie 3HAYEHHS, JTiBUii i paBuii KoedillieHTH HEYiTKOCTI) 3a1a10ThCS He-
YiTKO CBOIMU (DYHKIIAMU HasteskHOCTL. OTpUMYyBaHi TAKUM YMHOM YMCJIa Ha3BaHi HEUITKUMU YrcIaME APyroro nopsaky (Gineditkumn). Ipu
IBOMY TIPOGIEMA TIOJIATAE Y BiZICYTHOCTI TIPABMJT BUKOHAHHS OTIEPaIliil Ha/l TAKUMH HEYiTKUMU ynciaMu. B po6oTi 3arponoHoBaHo i 06rpyHTOBaHO
cUCTeMy TIPaBIJI BUKOHAHTS OTIEPAITiil /IJIs MIMPOKO BUKOPUCTOBYBAHOTO i eheKTUBHOTO Kiacy Hewitkux uncen (L-R)-tumy, mapamerpu dynkitiit
IIPUHAJIESKHOCTI SIKNX 3a/1aHi HeuiTKo. L1 mpaBusa oTpuMani B pe3yJibTati ysaraJbHEHHS BiZIOMUX TIPaBUJI BUKOHAHHS OIlepalliil Hajl 3BUYaiiHIMN
HeuiTkMU yrcaaMi. OTPUMaHO aHAITUYHI CITiBBIHONIEHHS /TSI PO3PAXyHKY YHICIOBUX 3HAUYEHb TTapaMeTpiB (DYHKIIH HATEKHOCTI HETiTKUX
pe3yJIbTaTiB BUKOHAHHS apu(MeTHYHNX orepailiil (Jo/aBaHHs, Bi/IHIMAHHS, MHOXEHHS, JJIEHHS) Hajl HEUiTKUMK YNCJIAME JPYTOTO ITOPS/IKY.
Binznaueno, 1o orprMana crcTeMa MpaBnIT y3araabHIOETHCS HAa BUMAJIOK, KOJIH TIOPSZIOK HEYiTKOCTI 9ncest — orepan/is Buie apyroro. Haseneri
IIPUKJIA/IN BUKOHAHHS oriepaltiil Ha/t Hewitkimy ynciaamu (L-R)-Tumy apyroro nopszaky.

Kmouosi caosa: sewitTki uncaa (L-R)-Tuiry, apyruii mopsiok, anreGpa onepartiif, apudMeTaHi onepartii, TpaBuia BAKOHAHHS.

DOI: 10.15587,/1729-4061.2020.209886

THE USE OF PROBABILISTIC LATENT SEMANTIC ANALYSIS TO IDENTIFY SCIENTIFIC SUBJECT
SPACES AND TO EVALUATE THE COMPLETENESS OF COVERING THE RESULTS OF DISSERTATION
STUDIES (p. 21-28)

P. Lizunov, A. Biloshchytskyi, A. Kuchansky, Yu. Andrashko, S. Biloshchytska

PosriisigaeTbest 10CTiPKeHHST MOKIMBOCTEH 3aCTOCYBaHH JIATEHTHOTO CEMaHTUYHOTO aHAIi3Y IS 33/1a4 iieHTrdikalii npeiMeTHIX Ha-
YKOBUX IIPOCTOPIB Ta BUSIBJIEHHS TOBHOTH BUCBITJIEHHS PE3Y/IBTATIB IMCEPTAIIHIX AOCIIKEHD 3100yBayaMi HAYKOBOTO CTYTIEHSI.

[To6yn0BaHO HMOBIPHICHY TEMATHYHY MOJIEJIb, SIKA JI03BOJIsIE BUKOHATH KJIAacTepusatito mybJriKaIiil HAyKOBIIiB 32 HAYKOBUME HAIIPSIMAMU
3 BPaXyBaHHSIM MepesKi IIUTYBaHHS, [0 € BAsKJIMBUM KPOKOM JIJIsl PO3B’sI3yBaHHs 3a/1a4i ienTrdikarii mpeiMeTHIX HAYKOBHUX IIpocTopiB. B
pesyabrati mo6yoBr Mojiesli Bupiliena mpobjaeMa 3pocTaHHs HecTabiibHOCTI KiaacTepusailii rpady MUTYBaHHS Y 3B'A3KY 31 3MEHIICHHIM
Kizbkocti kaacrepis. [l npobiema BuHUKae npu 06 €[HAHHI KJIacTepiB, MOOYM0BAaHUX Ha OCHOBI KiacTepusallii rpady UTYBaHHS 3 Bpaxy-
BaHHAM MOAIOHOCTI aHOTAIliT HAYKOBUX MyOJIiKaIriii.

Onucano HpeACTaBICHHA TeKCTOBUX JOKYMEHTIB Ha OCHOBI MMOBIPHICHOI TeMaTH4YHOI MoJesi 3 BUKOPUCTaHHSM Nn-rpamis. [To0ynoBaHo
WMOBIPHICHY TeMaTHYHY MOJIeJIb JIJIST 33/1aui BCTAHOBJIEHHS TOBHOTH BHCBITJIEHHS MaTepiasiB ANCEPTAIIITHNAX JOCTI/UKeHb aBTopa B HOro Ha-



YKOBUX IyOuikaiisx. Po3paxoBaHo HaOIMKEHI 3HAYEHHS TIOPOTOBUX KOCMIIIIEHTIB, SIKi BUSHAYAIOTD Ul BPAXOBAHI B CTATTAX aBTOPA MOJIOKEHHS,
SIKi BioOpaskeni B TekcTi aBropedepary aucepraitii. Bysio nipoBejiere HaByanst HMOBIPHICHOT TeMaTHIHOT MO 3a MyOJiKalisiMiu aBTopa Ha
ocHoBi incTpymenty BigARTM. BUKOpUCTOBYIOUN HABYEHY MOJIE/Ib Ta 3 BUKOPUCTAHHSIM CIELIalIbHOTO peryspusaropa 0y10 3HallleHO MaTpu-
110 HAJIEKHOCTI TEM, SIKi BUBHAYAIOTHCSI CerMEHTaMU aBTopedepaTiB ncepTaiiii aBTopa 10 I0KyMEHTIB, SIKi BU3HAYAIOTHCS Ty OJIKAI[IsIMI aBTOPA.
PosrisHyTi BakJIMBI acIIeKTH MOKIMBOCTel 3aCTOCYBAHHS JTATEHTHOTO CeMAaHTUYHOTO aHAJII3Y /T4 33j1a4 ijenTrdikanii mpeiMeTHIX Ha-
YKOBHX [IPOCTOPIB Ta BUSBJIEHHS TIOBHOTH BUCBITJIEHHST PE3YJIbTATIB IMCEPTAIliHHNUX JIOCII/KEHb 3/100yBaYaMu HAYKOBOTO CTYIIEHSI.
KmouoBi coBa: iiMOBipHiCHWIT JIATEHTHUI CEMAHTUIHIIT aHaJi3, KJIacTepu3aitis, TpeIMeTHHIT HAYKOBUI TIPOCTIipP, TEMATUIHA MOJIEITb.
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DEVELOPMENT OF MODELS FOR THE RATIONAL CHOICE AND ACCOMMODATION OF PEOPLE IN
MOBILE TECHNICAL VEHICLES WHEN EVACUATING FROM BUILDINGS (p. 29-36)

A. Pankratov, V. Komyak, K. Kyazimov, V. Komyak, A. Naydysh, A. Danilin, A. Kosse, G. Virchenko, V. Martynov

3HauHe 3pOCTaHHs 06CATIB BUCOTHOTO GYAIBHUIITBA Halae 0COOIMBOI aKTYaIbHOCTI Ta TOCTPOTH TIPOGJIeMi Ge3Iieku MOAIOHUX CIIOPYL.
Jlng Takux OyiBesb po3poOISAIOThCS HayKOBO-0OTPYHTOBAHI MJIaHN eBaKyarlii Jio/iell, o BKII0YA0Th PIsHOMaHITHI CIleHapii eBakyartii Jmo-
neit 3 6yznisesn. CrieHapii BKIIOYAOTh MOJAETIOBAHHS PYXY JIOACHKUX MOTOKIB KOPUAOPAMHU, CXOAaMH, 3a JOIIOMOTOIO JI(TIB, 3a Z0MOMOTOI0
MOGiTbHIX 3ac00iB aBapiliHOI eBaKyallii.

Hepo3p’si3aHo10 9acTHHOIO MPOGIEMH € 3aiada ParioHATbHOTO BHOOPY Ta PO3MIIIEHHST IO/ TI0 CTAIIOHAPHUM i MOGLIBHIIM 3aco6am
eBaKyarii.

Pospobieria MIP Mozesb parfioHaibHOTO BHOOPY Ta PO3MIIIEHHs JII0JIEH 10 MOOIIbHUM TeXHIYHUM 3ac00aM Mpu eBakyaitii 3 Oy/iBeJb.
PosrisgiyTo okpeMuii BUIIaI0K MOJIEJI — ONTUMI3AIlio pO3MillleHHs Jiojieil B 3acobi aBapiiiHol eBaKyallii 3TifiHO OCII0BHOCTI HAXOKEHHS
Jozieit 3 pyxomoro oToky. IIpoanasizoBano BIacTHBOCTI MO/IesTi, OCHOBHI 3 SIKUX: MOJIEJTb 3a/[a4i 3MIIMIAHOTO 1iJIOYICETBHOTO IPOTPaMyBaH-
11, GYHKITST MeTH K01 KycKoBo-TiocTiiina. [lepesiueni BacTuBOCTI Mo/eTi T03BOIUIIN 3BECTHU 33149y IO TTOCJIiIOBHOCTI Mi3a1a4 PO3MITIeH-
Hs JI0J1eii 3TiIHO MOCIiI0OBHOCTI IX HA/[XOJIPKeHHs, a MaTeMaTH4Ha MOJleJIb KOKHOI 3 11i/13a/1a4 aJialToBaHa ITi/ pillleHHsA MeTOIOM MYJIBTicTapTy
i3 3aCTOCYBAHHSIM IITYYHOTO HABIICY.

STk 00’eKT po3MilieHHst (TiJIO JIFOAMHI) PO3IIISIAETHCSA TPHOXKOMIIOHEHTHA MOJieIb. Ha Mojesib HaKJIa/aoThest 0OMEKEeHH s, 110 3a6e3-
MeYyI0Th YMOBHI "CKJIEIOBaHHSA" KOMITOHEHT MOJIEJT B €AMHMUIT CKIQIHIN 00’€KT, I PO3IIIAIAI0TECS HelepepBHi 00epTaHHs KOMIIOHEHT MOJIEJTI
3 0OMEKEHHSIMK Ha KyTH 1X HOBOPOTY. 3alporionoBani Mozesi Ta MoaudikoBati B po6boTi METOAN PO3B’s3aHHs J03BOJISAIOTH 3HAXOAUTH SK
KOH(Irypaltii OnTHMaIbHO-JTOKAIBHIX PO3MIIEHb CKIAIHUX 00 €KTIB, TaK i IPOCTOPOBI (hOpME caMuX 00’ €KTIB PO3MITIIEHHSI.

Kiouosi cioBa: MoOGisbHI 3aco0u eBakyailil, KOH(Irypaltist po3MillleHHsT, JOKaJIbHO-ONTUMATbHI PillleHHsI, TPHKOMIIOHEHTHa MOJEJb
06’ekTa, kBasi-phi-hyHKILI.
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STUDYING THE PROPERTIES OF A ROBUST ALGORITHM FOR IDENTIFYING LINEAR OBJECTS, WHICH
MINIMIZES A COMBINED FUNCTIONAL (p. 37-46)

0. Rudenko, O. Bezsonov, O. Lebediev, V. Lebediev, K. Oliinyk

PosrisimaeTsest 3aava ientidikarii mapaMeTpis JiHiHOTO 06’€KTa 32 HASIBHICTIO HErayCiBChbKIX 3aBaj1. AITopuT™ ifeHTHdIKAI € Tpaji-
EHTHOIO TIPOIEYPOIo MiHimizallii komGinoBaroro dymkiionary. KomGinosanuii (pyHKIOHA, B CBOIO Yepry, CKIJAeThest 3 GyHKIOHALY YeT-
BEPTOTO CTYIIEHST Ta MOJLYJIBHOTO, BATH SIKUX BCTAHOBJIIOIOTHCST 32 IOIIOMOTOI0 TTapaMeTpa 3minryBarHs. Taka koMGiHatlist (hyHKIIOHATIB JI03BOJISIE
OTPHUMATH OIiHKH, TII0 BOJOMIIOTh POOACTHIUMI BIACTHBOCTSIMIL. Br3HaueHO yMOBH 361:KHOCTI TIPOIIE/YPH, IO 3aCTOCOBYETHCSI, B CEPETHBOMY i
CepeIHbOKBA/[PATUYHOMY 32 HAsBHICTIO HErayCiBChbKHX 3aBaji BUMIpiB. KpiM TOro, oTpuMaHo BUpasyu /i BU3HAYCHHS ONTHMAJIbHUX 3HAUCHDb
MapamMeTpiB aJITOPUTMY, 10 3a0e31eyI0Th HOr0 MAKCHMaJIbHY IBUAKICTH 30iskHOCTI. Ha OCHOBI OTPMAHKX OIIHOK BU3HAYEHO aCHMIITOTHYHI Ta
He aCUMIITOTHYHI 3HAaUeHHsT TOXUOOK OIIHIOBAHHST apaMeTpiB 1 MOXMOOK igeHTudIKallii. Y 3B’3Ky 3 TUM, 1110 OTPUMAHI BUPa3U MIiCTSATH Psi/| He-
BIJIOMIX ITapaMeTpiB (3HAUCHHS JUCTIEPCiil CUTHAIIB i 3aBajt), /17T IX IPAKTHYHOTO 3aCTOCYBAHHS CJIi/l BUKOPHUCTOBYBATH OLIIHKH X ITapaMeTPiB.

JlocikeHo TUTaHHST CTATOCTI yCTAJIEHOTO TIpollecy ienTudikarii Ta BU3HaueHo yMOBH Ii€i ctayocTi. [lokazano, 1o aas Bu3HaveHHs
X YMOB HEOOXIJIHO BUPIIIYBATH PIBHSAHHS TPETHOTO CTYIEHs, KOeDIIIEHTH SIKOTO 3aJeKaTh Bil 0COOIUBOCTEIT 3a1aui, IKa BUPIIIYEThC.
OtpuMari CHiBBIAHOIIEHHS € IOCUTb I'POMi3/IKIIMH, OHAK iX CITPOTIEHHS 03BOJISIE TPOBECTHU SKICHUH anasti3 mutanb ctagocTi. Cri 3a3Haun-
TH, 110 BCi OTpUMaHi B po6OTI OIIHKY 3aJIeKath B BLOOPY TapaMeTpa 3MilllyBaHHsI, MpobieMa BUSHAYEHHSI SIKOTO 3aJIUIIIAETHCS BIIKPUTOIO.

Orpumani B famiit po6oTi OIIHKN J03BOISTIOTH OCTIAHUKY MOTIEPEIHBO OIIHITH MOKIMBOCTI aJITOPUTMY ifeHTndiKaIii Ta eeKTHBHICTh
110T0 BUKOPUCTAHHS IIPH BUPIIIEHH] IIPAKTUYHNX 33/1a4.

Kmouosi cioBa: koMGiHOBaHUiT (DyHKIIOHAT, TPAJIEHTHUI aJrOPUTM, TTapaMeTp 3BaKyBaHHsI, ACUMIITOTUYHA OIliHKa, TOYHICTh i1eHTH-
ikarii.
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FORMING A METHOD FOR THE INTEGRAL ESTIMATION OF INTERFACE QUALITY IN AUTOMATED
SYSTEMS BASED ON THE QUANTITATIVE AND QUALITATIVE INDICATORS (p. 47-33)

A. Trunov, V. Koshovyi

Posrusinaerses indopmarusanis Sk HeBij'eMHa 4acTUHA (DYHKI[OHYBaHHS CYy4acHOTO CYCIIJIBCTBA, IO 3MIHIOE XapaKTep JIIOAMHO-Ma-
MIMHHOT B3aeMoil Ta inrepdeiicy. OOrpyHTOBAHO, 110 SKICTh iHTepdeiicy BUSHAYAE YCIiX MPocyBaHHs mporpamuoro 3abesmnedenss (I13) na



punok. ITokasaHo, 1110 oLiHKa SKOCTI AA€THCS SIK KIIbKICHUMU TaK 1 IKICHUMU IOKa3HIKAMH, PO3PAXyHOK SKOI YCKJIQJIHEHO BiZICYTHICTIO aHa-
JHTHYHOT MOJIes 11 «103a6i1iTi». 3aIPOIIOHOBAHO [IJIsT HElePEPBHUX 03HAK (DAKTOPIB ABI €BKIIIZ0BI HOPMU Y BUTJISI/I CePEHBO KBAJAPATUYHOTO
Ta HaliGIIBIIOro 3HAYEHHST MOJLYJIsI MHOKUHI 3HAYEHb O3HAK. 3aCTOCYBAHHSIM PO3BUHEHHS Y psii MakjiopeHa Ta TPUPIBHEBOTO KOMIIapaTopa
3a/1a4y 3BEJIEHO /[0 TeOMEeTPHYHOI HepiBHOCTI. OTpUMaHOo BIPa3y BEPXHBOI Ta HUKHBOI TPAHUII y3araJlbHEHOTO TIOKa3HNUKa SIKOCTI iHTepdeiicy,
1110 TIPEJICTABJIEHO YePe3 CYKYITHICTh OIiHOK 03HaK. OGIPYHTOBAHO BUPA3H MAKCHMATbHO MOKJINBIX abCOMIOTHIX Ta BIIHOCHUX MOXUGOK, 1110
3a JIONIOMOT0I0 METO/Ty PEKYPEHTHOI allpOKCUMAILI] IIPe/ICTABIEHO Yepes MepIly Ta APYTY HOXiJAHY TPEH/LY. 3aCTOCOBAHO IIPE/ICTABIEHHS TaHUX
Ha TITONIIHI 32 OHI€IO CIITBHOIO BiCCIO, sTKa 00EPTAETHCS HA BI3HAYEHMUIT KYT, TOMI BCI ITONIHIT IOMYCKAIOTh MBUAKUIT Teperasiz. [lokasaro,
KOJIU BCI O3HAKK MalOTh KiIbKiCHUII BUMIp, TO 10CTaTHBO 3aCTOCOBYBATH 110 1106yu0314 OLIIHKM y3araJIbHEHOTO II0Ka3HuKa ofiHy Hopmy. OjiHak
TIPYU HASBHOCTI KITBbKICHUX Ta SKICHUX OI[IHOK MOCJIZI0BHE 3aCTOCYBAHHS HOPM: CEPEIHE KBAJPATHUYHOTO Ta MAKCUMaJIbHO MOJKJIHBOTO 3HA-
YEHHSI MOJLYJIs, PO3B’s13y€ MPOOIIEMy KOMILIEKCHOI y3arajbHEeHO OI[IHKH siKocTi inTepdeiicy. [IpencraBieHo ekcriepiMeHTaxbHe T0CIIIKEHHS
OIlIHKM y3araJibHEHOTO TOKa3HUKa SIKOCTi inTepdeiicy xopucTyBaya meandnoi indopmariiinoi cucremun "MenludoCepsic”, mo oxoroe
aBTOMATHU3AIIIIO JIIKYBaJIbHIX IPOIIECiB aMOyIaTOPHO-TOMIKTIHIYHUX 3aKIa/(iB i cTallioHapis.
Kmiouosi cioBa: intepdeiic 113, ysaraipHeHna oriHka, €BKJII/[0BI HOPMH, KiJIbKICHO-SIKICHI 03HAKH, IIPOCTOPOBO-TJIOIINHHUIT TPEHI.
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Bukonano anasis BOX KJIaciB Mojiesieil onucy BUPOOHUYHUX MOTOKOBUX JiHiil. [TpoananizoBaHo BUKOPUCTAHHS MOJEEH JaHuX KJIaciB
JUISI TIPOEKTYBAHHSI BUCOKOE(EKTHBHUX CHCTEM YIIPABJIIHHS BUPOOHIMIUMU IIOTOYHUMU JIHISIMU, TEXHOJOTTYHIN MAPIIPYT SIKMX CKIATAETHCS
3 BEJTIMKO] KiJTBKOCTI TeXHOJIOTIYHNX oTlepariiil. Po3/ileHHs TeXHOJIOTIYHOTO MapIIPYTy Ha BEJINKY KiJIbKICTD ONlepalliii BUKJIMKAHE TeH/ICHITIEI0
POBBUTKY CyYacHUX BUPOOHWYMX JiHiit. CHHXPOHI3allis POAYKTHBHOCTI 0OJIa[HAHHS OTOYHOI JIiHii 3a6e3medyeThest akyMyTioiounM 6yde-
pom. B skocti dhyHmamenTy At moGy0BY PIBHSAHB KOKHOTO KJIAcy MoJesell BUKOpUCTaHO (hopMasi3oBaHuii onuc BUPOOHUUOI TOTOKOBOT
minii. TTokasani 3arajibii pucH i 0COOJMBOCTI BUKOPUCTAHHS KOKHOTO KJIACy MOJesieil Tpy Omuci BUPOOHUYKMX CUCTEM, a TaKOK YMOBH iX
3acrocyBanisa. OOIPYHTOBAHO BUTJISA PIBHAHB MOJIeIi cucteMHoi quHaMiku i pisasub PDE-mozeni. [Ipu BuBeseHHi piBHAHD BUKOPUCTAHO
NPUITYIEHHS PO JIeTePMiHOBaHUI TeMIT 00poOKY JeTaseil i BiCy THICTh THMYACOBOI 3aTPUMKH | 3BOPOTHUX 3B'SI3KIB Mi’K TapaMeTpaMu Tex-
HoJIOTIYHUX orepaiiil. OOTOBOPIOETHCA BUKOPUCTAHHSI y3arajlbHEHIX TEXHOJIOMTYHIX Olepalliii B Mojiesli CHCTEMHOT IMHaMiKK B IKOCTI CITO-
€o0y CKOPOUYEHHS KIJIBKOCTI PiBHsIHB MOjiesi. IIpoIeMOHCTPOBAHO IBa TPAaHNYHUX TI€PeX0u Bi piBHssHb PDE-Mozesni 10 piBHSAHb CHCTEMHOT
nmuHaMiky. [Tokasamo, 1o piBHSHHS CHCTEMHOI IUHAMIKN € OKpeMHUM BUTIAIKOM piBHAHL PDE-Moesni, pe3yisratoM arperyBaHms napaMeTpiB
BUPOOHMYOIL JIiHIT B MEsKaX TEXHOJIOTTYHOT onepartii. O6fpyHTOBaH0 MeTOJL 1106yu0314 PIBHSIHD PiBHA /14 MOJieJii cucteMHol quHamiku. PDE-
Mozei. {71 MOTOYHMX JIiHil 3 Pi3HOIO KiTBKICTIO OMepartiil mpoIeMOHCTPOBAHO PIllIeHHS 33/1a4i PO PyX JeTasiel 1o MOTouHil Jtinii. Bukona-
HO MOPIBHSIbHUI aHAJII3 PillleHb, OTPUMAHUX 3 BUKOPUCTAHHSIM PiBHIHB cucTeMHoi aunamiku i PDE-monenri.
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