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The objects of the study are unmanned vehicles and branches of
the bridge of the city of Kyiv (Ukraine), which connects the Great
Ring Road, Zhytomyr Highway and Peremogy Avenue. The built
routes were analyzed using the technology of recognition of road
signs, people and vehicles. The important problem of this research is
to analyze the possibilities of detecting obstacles by an unmanned ve-
hicle using pattern recognition, which combines the methods of ma-
chine communication, navigation and real-time video surveillance.

Based on the study, the results of detecting and avoiding ob-
stacles on the road, where a study was conducted to investigate
the main reasons that can cause time delays (traffic jams, weather
conditions, accidents). The results of planning and navigation are
obtained to determine the appropriate road route, which allows
detecting and eliminating obstacles on the road, as well as building
a map plan of the route in advance using online map services (Google
Maps). It is shown that recognition of road signs (based on the clas-
sification using a road sign map consisting of 7 categories), people
and vehicles minimizes the occurrence of road accidents, traffic
jams and time delays. To recognize the images of road signs, people
and vehicles, we studied the road sections connecting to the
branched bridge.

Thus, the authors have reviewed and analyzed the digital ca-
pabilities of pattern identification and recognition using machine
learning methods, navigation and video surveillance systems, where
the safety of vehicles with detection of road signs and obstacles on
the way is of great importance. The results obtained can complement
the possibilities of using unmanned vehicles to avoid obstacles and
road accidents based on a trained pattern recognition system. This
system, using convolutional neural networks and video surveillance
navigation systems, will be able to provide the driver and the people
around it with safe driving conditions.

Keywords: unmanned vehicle, convolutional neural networks,
pattern recognition, machine learning, navigation, planning, video
surveillance.
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The object of the research is the line segmentation task. To re-
cognize the handwritten text from the documents in image format
offline handwriting recognition technology is used. The text recog-
nizer module accepts input as separate lines, so one of the important
preprocessing steps is the detection and splitting of all handwritten
text into distinct lines.

In this paper, the handwritten text line segmentation task, its
requirements, problems, and challenges are examined. Two main ap-
proaches for this task that are used in modern recognition systems are
reviewed. These approaches are statistical projection-based methods
and neural-based methods. Multiple works and research papers for
each type of approach are reviewed analyzing their strengths and
weaknesses considering the described tasks, constraints, and input
data peculiarities. Overall acquired results are formed in a single
table for comparison.

Based on the latest works that utilize deep neural networks the
new possibilities of using these methods in recognition systems are
described that were unavailable with traditional statistical segmen-
tation approaches.

The constructive conclusions are made based on the review, de-
scribing the main pros and cons of these two approaches for the line seg-
mentation task. These results can be further used for the correct selec-
tion of suitable methods in handwriting recognition systems to improve
their performance and quality, and for further research in this area.

Keywords: handwriting text line segmentation, line splitting, text
detection, recognition algorithms, deep neural networks.
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The object of research is the processes of effective search for
information in a set of textual data. The subject of the research is the
fuzzy search method, which will allow to effectively solve the prob-
lem of searching for information in a set of textual data. The paper
considers the process of developing a fuzzy search method, which
consists of 9 consecutive steps and is required for a quick search for
matches in a large set of text data. Based on this method, it is pro-
posed to create a fuzzy search system that will solve the problem of
finding the most relevant documents from a set of such documents.

The proposed fuzzy search method combines the advantages of
algorithms based on deterministic finite automata and algorithms
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based on dynamic programming for calculating the Damerau-Leven-
shtein distance. Such a combination allows to implement the symbol
similarity table in an optimal way. As part of the work, an approach
for creating a symbol similarity table was proposed and an example
of such a table was created for symbols from the English alphabet,
which allows to find the degree of similarity between two symbols
with constant asymptotics and to convert the current symbol into its
basic counterpart. For document filtering, a metric was developed to
evaluate the correspondence of text data to a search phrase, which si-
multaneously takes into account the number of found and not found
characters and the number of found and not found words.

The Damerau-Levenstein algorithm allows to find the edit dis-
tance between two words, taking into account the following types
of errors: substitution, addition, deletion, and transposition of char-
acters. The work proposed a modification of this algorithm by using
a similarity table to more accurately estimate the editing distance
between two words.

The developed method makes it possible to create a fuzzy search
system that will help find the desired results faster and increase the
relevance of the obtained results by sorting them according to the
values of the proposed test data similarity metric.

Keywords: fuzzy search, Damerau-Levenstein distance, editing
distance, character similarity table, text data processing.
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The object of the study is the process of increasing the ac-
curacy of measuring the vessel’s course and course orientation by
using the mathematical model of the gyrocompass in the on-board
computer. On modern vessels, the gyrocompass is the main course
measuring device. Its advantages lie in measuring the current
course relative to the geographic meridian, its readings are not af-

fected by magnetic anomalies, as was the case when using magnetic
compasses, which led to a partial or complete loss of orientation of
control objects. At the same time, gyrocompasses also have their
drawbacks. The most significant of them is the inertial deviation
of the sensitive element caused by the curvature of the Earth’s sur-
face, a change in course, acceleration or deceleration of the vessel.
With the appearance of the moments of these forces, the axis of
the gyrocompass leaves the equilibrium position and begins to
make precessional movements. To reduce the inertial deviation,
constructive solutions and recommendations to shipmasters re-
garding the consideration of deviational errors are used. Structural
solutions lead to an increase in weight, complexity of the design,
a decrease in reliability, and an increase in cost. The recommenda-
tions of regulatory documents regarding the consideration of the
inertial deviation of the sensitive element of the gyrocompass are
difficult to implement in practice, but they can be implemented
in the on-board computer of the vessel control system by using
a mathematical model of the sensitive element. The paper deve-
loped a method of increasing the accuracy of gyrocompass course
measurement and the accuracy of course orientation by using an
observation device built on the basis of a mathematical model of
the gyrocompass in the on-board computer of the course control
system. This makes it possible to estimate the useful component of
course measurement and deviational errors from changes in speed
and course, the curvature of the earth’s surface. The useful com-
ponent, without deviational errors, is used in the vessel’s course
control channel. The developed method can be used on vessels,
provided it is integrated into the existing automated system of the
on-board computer to solve the problem of monitoring the compo-
nents of the gyrocompass measurement.
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The modern stage of the development of intelligent robotic
systems is characterized by the expansion of fields of application,
which is due to autonomous work and decision-making in condi-
tions of uncertainty. The object of research is the system of remote
control of robotic systems. During the remote control of robotic
systems, problems arise that are associated with the use of wire-
less communication in real time. The article analyzes software
and hardware implementations of various remote control systems
suitable for use as part of autonomous robotic systems and analyzes
promising microcontroller platforms for implementing a remote
control device for a robotic system. A brief review of existing pro-
tocols for transmitting control signals using radio communication
equipment and microprocessor platforms for the development of
embedded systems is performed, among which a solution is se-
lected for research. Several approaches to the control of a robotic
system are highlighted — control using a wired connection and cor-
responding protocols, control via wireless communication or via
the Internet, control via general-purpose network protocols. The
target platform is chosen and justified, and the S.BUS protocol is
analyzed with the provision of an algorithm for obtaining the val-
ues of the control channels from the S.BUS package. The structure
and algorithm of functioning of the microprocessor remote control
system based on the ESP32 microcontroller and the FreeRTOS OS
are given. A study of the operation process of the proposed remote
control system is carried out, for which it is placed on the chassis
of a ground autonomous robotic system with four-wheel drive,
and the delay time of the control signal from the receiver to the
engine control modules is determined. According to the conducted
analysis, the expediency of using specialized radio communication
equipment with the S.BUS protocol for controlling executive de-
vices as part of a robotic system, for precise movement control in
real time, is shown.

Keywords: robotic systems, IoT, microcontrollers, wireless com-
munication channels, remote control, S.BUS, ESP32, FreeRTOS.
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The object of research is an automated system for controlling the
bending mechanisms of the folding-gluing line for cardboard packag-
ing products. In the work, the ways of optimization and the develop-
ment of an automated control system for the bending mechanisms of
the folding and gluing line, which makes it possible to fold various
structures and standard sizes of cardboard boxes using modern auto-
mation tools based on programmable logic controllers, were carried
out in the work.

A mathematical model has been proposed to describe operations
on the folding-gluing line. Based on the model, a methodology has
been developed for calculating the parameters of the automated
control system for the box folding production line, depending on the
technical parameters of the line and the parameters of the boxes to
be bent. This will make it possible to choose optimal technological
modes of the production process and obtain high quality parameters
of cardboard packaging products. To verify the mathematical model
of the production line, software has been developed in the Delphi
development environment, which was applied with the developed au-
tomated production process control system based on a programmable
logic controller (PLC) and an operator panel. This produced a num-
ber of results, in particular, controlling the speed of the hook bend in
proportion to the speed of the line. And also provided an opportu-
nity to increase line speed and, accordingly, production productivity.
It has been possible to change the mutual location of system ele-
ments, which made it possible to reduce the distance between work-
pieces and increase the capacity of the line tape by 30 %.

The obtained research results were implemented at the produc-
tion enterprise of typographic products «Dinas» (Zaporizhzhia,
Ukraine), which contributed to the improvement and optimization
of production processes. Conducting further research will provide an
opportunity to expand the proposed methodology for use on all types
of folding and gluing lines.

Keywords: automated system, technological process, structural
diagram, programmable logic controller, panel-controller.
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The object of research is processes of information and techno-
logical planning of tourist trips. The article analyzes the processes
of information technology planning of tourist trips and develops an
information system for personalized planning of tourist routes using
graph theory. The paper describes in detail a new approach to the
formation of optimal routes based on graph models and the analysis
of personal preferences of users.

The developed information system uses graph theory to rep-
resent and optimize tourist routes, taking into account various
criteria such as distance, travel time, and individual user prefer-
ences. Algorithms for calculating optimal routes are designed to
improve the quality of recommendations and provide a high level of
personalization.

The functionality of the information system for planning tou-
rist routes is based on the use of a number of innovative approaches
and technologies that make the system more efficient, accurate and
attractive to users. This takes into account the need to use modern
route optimization algorithms. Algorithms have been developed to
optimize tourist routes based on various criteria, such as cost, time,
personal preferences, and environmental aspects. The introduction
of intelligent analytical tools for predicting tourist trends helps to
determine the popularity of places and other factors that influence
the choice of routes. For the audio support of the excursion route,
an algorithm for generating multimedia information content that is
relevant to an individual personalized excursion route and its dura-
tion is used. The authors formulate the requirements and analyze the
functionality of the information system for personalized planning of
tourist routes, since a personalized approach and the use of graph
models facilitate route planning that takes into account various
aspects, including user-friendliness, accuracy of recommendations,
system flexibility and security.

The developed information system can open up new opportuni-
ties for individual and intelligent planning of tourist routes, provid-
ing users with a unique tourist experience.

Keywaords: information system, tourism industry, graph theory,
personalized planning, optimal routes, unique tourist experience.
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The object of the research is the most important factors causing
road accidents. This paper aimed to study the effects of this factors
and their interactions on the stopping distance function. Under-
standing this function through simulation and comparing the re-
sults with mathematical models and experimental tests will help to
reduce the number of road accidents. A large part of road accidents
is linked to non-compliance with regulatory speed associated with

vehicle braking system (grip, road and tires) and weather condi-
tions. A speed measurement campaign on peri-urban roads was car-
ried out to study driving behavior and compliance with speed limits
in several Algerian cities. An experimental modelling of speed,
anti-lock system, weather, grip and their interaction effects on the
stopping distance of a vehicle using the experimental design me-
thod, combined with driving simulator tests was been conducted.
The developments of experimental design with speed variation
ranges (70 and 130 km/h) were necessary to study the influence of
the various driving parameters on stopping distance. The mathe-
matical model developed has been validated by the results obtained
on the simulator. The experimental design method and simulator
results were used to identify and define the important parameters
that influence the braking distance. The results show that the stop-
ping distance (SD) is mainly influenced by the vehicle speed (S5),
the weather conditions (M), and their interaction. The increase due
to speed leads to an increase in the stopping distance with an esti-
mated effect of 54.30 m. When the speed varies between its lower
experimental level (70 km/h) and its higher level (130 km/h), it
is estimated that the stopping distance will increase by 54.30 m.
The analysis of the road speed measurement campaign, 55 % of
road users do not obey the speed limits. The results obtained in this
study can be applied to other countries, only the parameters need
to be adjusted.

Keywords: road accidents, stopping distance, driving simulator,
experimental design, vehicle braking system.
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LUMDPOBI MOMIMBOCTI IAEHTHPIKALIT TA PO3MI3HABAHHA OEPA3IB 3A IONOMOrold METO/IB MALUHHHOIO HABYAHHA,
CHCTEM HABITALI TA BIAEOCNOCTEPEMEHHA  (crop. 6-13)

Mapuenxo 0. I, B'ionenxo 0. B., Heuait 1. B.

O6’exTamut IO KeHHs € Oe3MioTHI TpaHCIoPTHI 3aco6u Ta posraiyskenns Mocty Micta Knesa (Yrpaina), sikuii crosydae Misk co6oio
Benuky OxpysHy gopory, JKuromupebke moce Ta pocrtiekt Iepemoru. By npoananizoBati moOy10BaHi MapipyTH 3 BUKOPUCTAHHSM TeX-
HOJIOTIT PO3Ii3HAHHST ABTOIOPOKHIX 3HAKIB, JII0/IEll Ta ABTOTPAHCIIOPTHHX 3ac001B. BakInBO0 PO6IEMOIO IAHOTO JOCIIIZKEHHS € TIPOBE/IEH-
ST AHATI3Y MOKJIBOCTEN 3 BHSIBJIEHTIS MEPENIKO OE3MIOTHIM TPAHCTIOPTHIM 3ac0060M 3a IOTIOMOTOIO PO3ITi3HABAHTS 00pasiB, 10 MOEAHYE
B c0Oi METO/IM MAIIMHHOTO 3B 3Ky, HABITAIIIIO TA BiZICOCIIOCTEPEKEHHS B PEKUMI PEAIbHOTO Yacy.

Ha 0cHOBI POBEIEHOTO MOCTiIKeHHsT GYIII OTPUMAH] Pe3yJIETATH BUSBJIEHHS Ta YHUKHEHHST [IEPEIIKO/I Ha aBTOJOPOKHBOMY TILISIXY, JI€ [IPO-
BOJIAJIOCS JIOCJT/KEHHS 3 BUBYEHHSIM OCHOBHUX ITPIYHH, SIKi MOKYTh CIIPIYIHUATH 3aTPUMKH y 4aci (3atopu, noroxui ymosw, [ TII). Otpumario
pes3yJIBTaTH IIJIAHYBAaHHS Ta HaBiralii /11 BUSHAYEHH:I /IOI[IIbHOTO aBTO/[I0OPO’KHBOTO MapIIPYTY, 110 JI03BOJISIE BUABIIATH Ta YCYBaTH IEPEHIKOAN
Ha JIOPOKHBOMY IIJISIXY, & TAKOXK 3aBYaCHO MOOYIyBaTy KapTorpadiuHuii niaH MapuipyTy 3a I0MOMOrOK0 BUKOPUCTAHHSI OHJIAITH-CePBICiB 3 Kap-
tamu (Google Maps). TTokazano, 1o posiisHaBaHHs aBTOAOPOKHIX 3HAKIB (Ha OCHOBI KracupikaIlii 3 BUKOPUCTAHHSIM KapTH TOPOKHIX 3HAKIB,
sIKa CKJIAJIA€ThCs 3 7 KATEropiil), Jiiojiell Ta aBTOTPAHCIIOPTHUX 3aC001B, 3BOUTD 10 MiHIMyMy BUHUKHEHHS JI0POKHBO-TPAHCIIOPTHUX MIPHUTO/,
3aTOPIB Ta 3aTpUMKH y Yaci. J[Jist posnisHaBanis 06pasiB JOPOKHIX 3HAKIB, JIIOAEH Ta aBTOTPAHCIIOPTHUX 3aC00IB AOC/IIKYBATNCS aBTOIOPOKHI
JIJISTHKH, SKi CTIOYYaloThCS 3 PO3TaTy’KeHIM MOCTOM.

TakuM YUHOM, aBTOpaMu GYJI0 PO3IJITHYTO Ta TIPOAHANIZ0BaHO MU(MPOBI MOKINBOCTI ixeHTH(DIKAII] Ta posiisHaBaHHs 00pasis 3a 10M0-
MOTOI0 METOIiB MAIIMHHOTO HABYAHHSI, CHICTEM HaBirallii Ta Bi/leOCIOCTEPEKEHHS, i€ BATOME 3HAUeHHsI Bizlirpae Geaneka pyxy aBTOMOOIIbHIX
3ac00iB 3 BUSIBIEHHSIM Ha IIJISIXY aBTOAOPOKHIX 3HaKiB Ta mepertko. OTprMai pe3y IbTaTii MOKYTh TOTMOBHITH MOKINBOCTI BUKOPUCTAHS
6e3IIIOTHUX TPAHCTIOPTHUX 3aC00IB 3 METOK YHUKHEHHS MIEPEIIKO/ Ta A0POKHbO-TPAHCIIOPTHUX MPHUTOJl HA OCHOBI HABYEHOI CUCTEMU ISt
posmizHaBanHst 06pasiB. 1l cucrema 3a 0IIOMOro0 3ropTKOBUX HEPOHHUX MEPEK Ta CHCTEM HaBIrailii 3 BiZleOCTIOCTEPEKEHHSIM 3MOJKe 3a-
6es3TeYnTH BOIisI TA OTOIYIOUNX JIO/EH HABKOJIO Oe3MeHNMI YMOBAMI ITiJI 4ac AOPOKHBOTO PYXY.

Kmouori cnosa: Oe3nioOTHUI TPAHCIOPTHUIT 3acib, 3rOPTKOBI HEHPOHHI Mepeski, po3iizHaBaHHs 00pa3iB, MalIMHHE HABYAHHSI, HABIraIfis,
MJIAHYBAHHS, Bi/IeOCIIOCTEPEKEHHS.
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OTMAR CTATHCTHYHUX TA HEHPOHHHX METOJIB CETMEHTALI PANKIB /A 3ANAYI OP/IAKH PO3MIBHABAHHA
PYKOIMHCHOI'O BBEAEHHA (crop. 14-19)

fAxoBuyk 0. K., Poroza B. C.

OO6’€KTOM JIOCTI/UKEHHST € 3ajiada CeTMENTAIli PSIIKIB PYKOMMCHOTO TeKCTy. JI7isT po3ITi3HaBaniisi pyKOIMICHOTO TEKCTY B TOKYMEHTAX, IO
MatoTh GopMaT 300pakeHb, 3aCTOCOBYEThCsT TEXHOJIOTIS O(uIaliiH PO3ITI3HABAHHST PYKOIMCHOTO TEKCTY. MOy /b PO3NIi3HABAHHS TEKCTY IPUIIMAE
Ha BXi/[ OKPeMi PSIKI TEKCTY, TOMY OIHIM 3 BayKJIMBUX ETAIIIB MOTIEPEIHBOT 00POOKU MAHUX € 3HAXOKEHHSI Ta PO3OUTTSI PYKOIUCHOTO TEKCTY
Ha OKpeMi JIiHii.

B po6oTi I0CHIIKYEThCS 3a1a4a CerMEHTAILil PSUIKIB PYKOIIMCHOTO TEKCTY, BAMOTH /10 Hel, iCHYroul TpobieMu Ta BUKJIMKH. ByJI0 po3riisiHy To
JIBa OCHOBHI IIJIXO/IM JI0 1€l 3a/1adi, 1110 3aCTOCOBYETBCS B CYYaCHNX CHCTEMax PO3Ii3HABAHHS, a caMe: CTATUCTHYHI METO/I Ha OCHOBI ITPOEKIIiit
Ta METO/M Ha OCHOBI HEHPOHHNX Mepesk. [0 KOKHOMY 3 TAXO/IB MPOBEIEHO OIJIS CYyYacHUX POOIT Ta Moc/ipKerb. OMUcano OCHOBHI MTPUHIATIN
3aIPOIIOHOBAHIX METO/IIB, IPOBEICHO aHAJI3 IX CUJIBHUX 1 CTA0KKMX CTOPiH, 3 BpaXyBaHHSIM ITOCTABJICHUX 3ajia4, 0OMEKEHb Ta 0COOIMBOCTEH BXi/l-
HUX JIaHKX. 3arajibHi OTpUMaHi pesysisrari chOPMOBAHO B CITLIbHY TaGJIUITIO /ISt TIOPIBHSIHHS METO/IB MiK COGOIO.

Basyiounch Ha ocranmix poboTax, Mo 3aCTOCOBYIOTH IJIMOOKI HEHPOHHI Mepeski, BUSHAUYEHO HOBI MOKJIMBOCTI BUKOPUCTAHHST IIUX METO/IIB
B CUCTEMaX PO3II3HABAHHSI, 110 OyJIM HEZOCTYIIHI 3 TPAAUIIITHIMU CTATUCTUYHIMU TiIXOIAME CETMEHTAITIl TEKCTY.

Ha ocnoBi ipoBezieHoro gocutipkeHHst choOpMOBAHO KOHCTPYKTUBHI BUCHOBKH, 1110 OIKCYIOTh OCHOBHI TIepeBaru Ta HeJIoJIKKM KO3KHOTO 3 iIX0-
JUB JIO cerMenTaltii pykonucroro texcty. i pesyssraTu MoskyTh OyTH Ha/iasi BUKOPUCTaHI IS TIPABUIILHOTO BUOOPY TAXO/SIIMX METO/IB Y CUCTe-
MU PO3ITIZHABAHHS PYKOIICHOTO TEKCTY /IS TIOKPAIIEHHST [IPOLyKTHBHOCTI Ta SIKOCTI IX POOOTH, & TAKOJK JIs1 TIOAJIBIIHX JIOCITI/UKEHb B 11iit 001aCTi.

KmovoBi cnoBa: cerMeHTaIlis PSIIKIB PYKOMICHOTO TEKCTY, PO3OUTTSI HA JIiHii, 3HAXOKEHHSI TEKCTY, AITOPUTMU PO3ITI3HABAHHS, TIHOOKI
HEHPOHHI MepexKi.
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PO3POEKA METOJY HEYITKOI'O NMOWYKY JUIA CTBOPEHHA CHCTEMM ESPEKTHBHOIO NMOWUYKY IHPOPMALIE
B TEKCTOBUX AAHHUX (crop. 20-24)

Knew K. 0.

O6’ekTOM 0CTIIKEHHS € TIporiect eeKTUBHOTO TONTyKy iHGopMaltil B HaGopi TeKCTOBUX MaHUX. [IPeIMETOM JOCIIKEHHST € METOJl HeviT-
KOTO TIOIYKY, AKUIT 103BOJIUTH e(heKTHUBHO PO3B’A3aTH 3a/1ady HOLIyKy iHdopmMarii B Habopi TeKcToBUX AaHuX. B po6oTi posriistHyTo 1porec pos-
POOKM METOLY HEUITKOTO MOIITYKY, SIKHH CKIAIAEThest 3 9 OCTIIOBHIX KPOKIB Ta MOTPIGEH JIst MIBUKOTO MOTTYKY CIIBIALIHD Y BEJIUKOMY HabOPi
TEKCTOBUX JlaHuX. Ha OCHOBI 11bOr0 METO/1y HPOIIOHYETHCSI CTBOPEHHSI CUCTEMH HEUITKOTO TIOIIYKY, sIKa /I03BOJIUTh BUPIIMINTH 3a/1a4y IOILLYKY
HAl6IIbII PEJIEBAHTHIX JIOKYMEHTIB 3 HAGOPY TAKKX JIOKYMEHTIB.

3anponoHoBanuii METO/[ HEYITKOTO MOTTYKY KOMOIHYE MepeBart alrOpUTMIB Ha OCHOBI JIeTepMiHOBaAHUX CKIHYEHHUX aBTOMATIB Ta ajiro-
PUTMIB Ha OCHOBI IMHAMIUHOTO IIPOTPaMyBaHHs /IS HifipaxyHKy Bifctani Jamepay-Jlesenmreiina. Taka KOMOIHaIiA 103BOJISE BIPOBaUTI
TabJIMINo TTOAIGHOCTI CUMBOJIIB ONTUMAIbHIM YMHOM. B paMkax po6oTH 3aIIPOIIOHOBAHO THAXi/ /17t CTBOPEHHsI TabJIHIl TTOAIGHOCTI CUMBOJIIB
Ta CTBOPEHO MPHKJIAJ TaKol TabJINI AJIsI CHMBOJIIB 3 aHTJIHICHKOTO adasiTy, M0 T03BOJISIE 3 KOHCTAHTHOIO ACHMIITOTHKOIO 3HAXOIUTH Mipy
HOAIGHOCTI MOMIK ZIBOMa CUMBOJIAMU Ta MEPETBOPIOBATH MOTOYHUI CUMBOJ B #oro GazoBuil anasor. s GiasTpyBaHHs JOKYMEHTIB OyJI0
PO3POBIIEHO METPUKY OIiHKU Bi/[TIOBITHOCTI TEKCTOBUX JAHUX JIO MONTYKOBOI (hpasy, sika OHOYACHO BPAXOBYE KiIbKICTh 3HANIEHNX | He3Hali-
JIEHNX CUMBOJIIB Ta KIJIbKICTh 3HAWIEHUX 1 He3HAWIEeHUX CJIiB.
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Anroputm [lamepay-JleBenmrreitna 103BOJISIE 3HAXOAUTH BiZICTAHD PEIAaTyBaHHS TIOMIXK /[BOMA CJIOBAMHU, BPAXOBYIOUH TIOMUJIKH HACTYTI-
HUX TUITIB: 3aMiHa, [0aBaH s, BUAAJIEHHs Ta TPAHCIIO3UILisS CUMBOJIIB. B pamkax poboTn 6y11a 3aIIPOIIOHOBaHA MO/IM(IKALLiS I[LOTO ATTTOPUTMY
3a JIOIIOMOI'0I0 BUKOPUCTAHHA TabuIli TT0AiOHOCTI /ist GBI TOUHOT OIIHKHU BifICTaHi pearyBaHHsI MixK ABOMA CJIOBAMH.

PospobiieHnii MeTozL I03BOJISIE CTBOPUTH CUCTEMY HEUITKOTO TIOIIYKY, sIKa JI0MOMOKE 3HAXOMTH HIYKaHi Pe3yJIETaTh IBHIIIE Ta TH/IBUIINTH
PEJIEBAHTHICTH OTPUMAHKX PE3YJIBTATIB, 32 PAXYHOK IX COPTYBAHHS BIZIIIOBIIHO /10 3HAUEHD 3AIIPOIIOHOBAHOT METPHKH TIOIGHOCT] TECTOBHX JAHKX.

Kmouosi cnosa: HeuiTkuii nonyk, Bizcranb lamepay-JleBenmiteiina, BicTanb pegaryBaHHs, TabInIs MOAIOHOCTI CUMBOJIB, 00POOKa TEKC-
TOBUX JIAHUX.

SYSTEMS AND CONTROL PROCESSES
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MABKIIEHHA TOYHOCTI KYPCOBOT OPIEHTALNT CYAHA (crop. 25-30)

Xnonenxo M. i, Fpyuyxk I. B, llapxo 0. B, Annazos E. C.

O0’eKTOM JOCTI/UKEHHS € TIPOIECH ITi/IBUIIEHHST TOYHOCTI BUMIPIOBaHHS KYPCy Ta KypcoBoOi opieHTamil cy/aHa IUISIXOM BUKOPHCTAHHS
y 60pTOBOMY 00UKCIIOBAaYl MaTeMaTHYHOI MoJe i Tipokommacy. Ha cydacHuX cyiHax TipoKOMIIAC € OCHOBHIM HPUJIAI0OM BUMIPIOBAHHS KYPCY.
Moro nepesary moJisraioTh y BUMipIOBAHHI IOTOYHOTO KYPCYy BiIHOCHO reorpadiuHoro Mepuiany, Ha fioro nokasaHis He BIUIHBAIOTh MATHITHI
aHoMaJIii, SIK 11e MaJlo Miclie pU BUKOPUCTaHHI MarHiTHUX KOMIIACIB, [0 MIPU3BOIJIO 0 YaCTKOBOI ab0 MOBHOI BTpaTH opicHTallii 00'cKTiB
KepyBaHHs1. BojiHOUAC, TIPOKOMITACH TAKOK MAKOTh CBOI Heostiku. HailGinbin cyTTeBuii i3 HUX — iHepIliiiHa feBiallis 4y TIMBOrO eJeMEHTa, BU-
KJIMKaHa KPUBU3HOIO 3eMHOI OBEPXHi, 3MiHOIO KypCY, PO3TOHOM YH TaJIbMyBaHHSAM CYZAHA. 3 HOSBOIO MOMEHTIB I[MX CHJI BiCh TipPOKOMIIAca BH-
XOJINTB 13 TTOJTOKEHHSI PIBHOBATH Ta MOYMHAE POOUTH mpetieciitai pyxu. JL7ist 3SMeHIIeHH iHepIHHO] feBianil BUKOPHCTOBYIOTh KOHCTPYKTHUBHI
PillIEHHS Ta peKOMEH/allii CyIHOBO/IISAM HIO0 BpaxyBaHHs JeBialiinux moxubok. KoHCTpyKTUBHI pillleH s TIPU3BOAATD 10 301/IbIIEHHS Bary,
YCKIAMHEH s KOHCTPYKITii, 3MeHIIeH s Ha[iiTHOCTI, MiBUIIEHH BapTOCTi. Pekomeniailii HOpMaTUBHUX JOKYMEHTIB IIO/I0 BPAXyBaHIs iHep-
MiHTHOI JeBiallil 4y TIMBOrO eJleMeHTa TiPOKOMITACY BasKKO Peasi3yBaTH Ha MPAKTHIL, OJJHAK iX MOXKHA peaizyBaTti B O60PTOBOMY 0GUHCIIOBAY
CHCTEMU KePYBaHHS CYJIHOM HIJISIXOM BUKOPUCTAHHS MATEMaTUYHOI MOZIEJI Uy TJIMBOTO eJieMeHTa. Y PO6OTi PO3POGIEHO METO/ T IBUICHHST
TOYHOCTI BUMIPIOBAHHS KypCy IiPOKOMITACOM Ta TOYHOCTI KyPCOBOT OpieHTallii MIJISIXOM BUKOPUCTAHHSA Y GOPTOBOMY OOUHCIIOBAY] CHCTEMU
KEpPYBaHHSI KYPCOM TIPUCTPOIO CIIOCTEPEKEHHSI, MOOYI0BAHOTO HA OCHOBI MaTeMaTHYHOI Mozesi ripokoMmaca. Ile 103BoJIsIE OIIHIOBATH KO-
PHCHY CKJIAJI0BY BUMIPIOBaHHs KYpCy Ta AeBialliiiii moXxuOKu Bifl 3MiHM NIBUAKOCTI Ta KYpCy, KpUBM3HU 3eMHOI nosepxHi. KoprcHa ckianosa,
6e3 meBialiitHnx MOXUGOK, BHKOPUCTOBYETHCSI Y KAHAI KEPYBAHHS KyPCOBIM PyXOM CyaHA. Po3pobiennii METO MOKe BUKOPHUCTOBYBATHCST
Ha Cy/IHaX, 32 YMOBHU {HTETPYBaHHsI B ICHYI0UY aBTOMATH30BaHy CHCTeMY GOPTOBOIO 0GUMCIIIOBAYA /IS BUPIIICHHST 3a/1adi CIIOCTEPEKEHHS 32
CKJIQIOBUMU BUMIPIOBAHHS TiPOKOMIIACY.

Kmouosi cnosa: inTe/eKTyalbHI CHCTEMH TPAHCIIOPTY, aBTOMATHYHe KepyBaHHs, HaBirariiina Oesrneka, JIOACHKMNA YHHHUK, iHepiiiina
JieBialtisi, TOUHICTh KypPCOBOI Opi€HTAILil.
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AOCMIKEHHA MIKPONPOLECOPHOr0 MPHCTPOX) TA NPOrPAMHOI0 3ABE3NEYEHHA CHCTEMM AMCTAHLIAHOTO
KEPYBAHHA POBOTOTEXHIYHOW CHCTEMOK  (cTop. 31-37)

3yee A. 0., Kpunora B. A, F'anou A. 1., Fonuapos C. B.

CyuacHuii eTan po3BUTKY IHTENEKTYaJIbHUX POOOTEXHIUHMX CHCTEM XapPAaKTEPU3YEThCS POSIIMPEHHIM rajiyseil 3acTocyBaHHs, 1m0 00y-
MOBJIEHO aBTOHOMHOIO POOOTOIO Ta IPUITHSTTST PillleHHsI B yMOBaxX HeBu3HadeHoCTi. O6'€KTOM MOCTIKEHHS € CHCTEMA ANCTAHIIITHOTO Kepy-
BaHHs PoOOTeXHIYHIME crcTeMamu. [T qac ancraHmifiHoro KepyBaHHst poOOTEXHITHIMI CHCTEMaMI BUHUKAIOTD TIPOOJIEMH, SIKi TTOB’sI3aHi
3 BUKOPHCTaHHIM 0€31POTOBOTO 3B’513Ky B PeIbHOMY Macuitabi yacy. Y CTarTi IpOBEIEHO aHaJIi3 IPOTPAMHO-ATIAPATHUX peasizalliil pisHux
CHICTEM JUCTAHIIHHOTO KePYBaHHsI, TPUAATHUX /7S BUKOPHCTAHHS B CKJIa/li aBTOHOMHIX POOOTOTEXHIUHIX CHCTEM Ta aHAJI3 ePCTEKTHBHIX
MIKPOKOHTPOJIEPHUX TIAT(HOPM IS peasizallii mpucTpoio AUCTaHIIHHOTO KepyBaHHs POOOTOTEXHIYHOIO CUCTEMOIO. BHKOHAHO KOPOTKMIA
OTJISAJT iICHYIOUMX MTPOTOKOJIIB Tepe/iavi CUTHAIB KePYBaHHS 32 JIOTIOMOTOIO alapaTypu pajiio3s’si3Ky Ta MiKPOTIPOIECOPHUX IaT(hopM st
PO3POOKH BOYIOBAHUX CHCTEM, CEPEJL SIKIX 0OPAHO PIllleHHsT /I7IsT TIPOBEIEHHS IOCTiKeHb. Byo BUiEeHO KeKiIbKa MIXOIIB 10 KepyBaHHsT
POGOTOTEXHIYHOIO CUCTEMOIO — KEPYBAHHS 32 J0IIOMOIOI0 JPOTOBOTO 3'€/IHAHHSA Ta BIAIOBIIHUX MPOTOKOJIB, KEPYBaHHS 3a GE31POTOBUM
3B’s13K0M 200 yepe3 [HTepHeT, KepyBaHHsI YePe3 MEPEKEBi ITPOTOKOJIH 3ara/IbHOTO TIPU3HAYCHHST. 3iCHEHO BUGIp Ta 0OTPYHTYBaHHS 1iIbOBOT
miaTdopMu Ta BUKOHAHo anasti3 mpotokoxy S.BUS 3 nagannsm aaropuT™y oTpuManis 3HaYeHb KanasiB kepyBanmns 3 makery S.BUS. Hage-
JIEHO CTPYKTYPY Ta aaroput™ (HyHKITIOHYBaHHS MiKPOIIPOIIECOPHOI CUCTEMHU AUCTAHIIITHOTO KepyBaHHs Ha OCHOBI MikpokoHTposiepy ESP32
ta OC FreeRTOS. Ilposeneno nocuijzkenHs mnporecy (OYHKIIOHYBaHHS 3alIPOIIOHOBAHOI CUCTEMM JIMCTAHIIIHOTO KepyBaHHs, /IS 4OTO
BOHa OyJia po3MillieHa Ha Iaci Ha3eMHOI aBTOHOMHOI POOOTOTEXHIYHOI CHCTEMH 3 YOTHPHOX KOTICHIM XOIOM, Ta BCTAHOBJIEHO YacC 3aTPHMKH
HAJIXOJPKEHHS CUTHAJY KepyBaHH Bi/l IpuiiMaya /10 MO/LYJIiB KepyBaHHs IBUTYHAMH. BiIIIOBIIHO /10 TIPOBEIEHOTO aHai3y MOKa3aHO J[01i/Ib-
HICTb BUKOPUCTAHH CIIEIai30BaHOI anaparypu pajiioss’sisky 3 nporokosoM S.BUS s kepyBaHHS BUKOHYIOUMMU [IPUCTPOSIMU Y CKJIA/L
POBOTOTEXHIUHOI CHCTEMT, /TSI TOYHOTO KOHTPOJIO PYXY Y PeaTbHOMY MacIiTabi gacy.

Kmouoei cnoea: podororexuiuni cncremn, 10T, MiKpokOHTpoOJIEpHI 3ac0o0H, 6e37POTOBI KaHAIIN 383Ky, AUCTaHIiiiHe kepyBanus, S.BUS,
ESP32, FreeRTOS.
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AHAMI3 NOCBIAY OMTHMIBALI POEOTH ABTOMATH30BAHOI BHPOEHHYOI MIHIT 31 3rOPTAHHA KAPTOHHUX
KOPOBOK (crop. 37-45)

Manuii 0. 0., Pypmanosa H. I, Oxmuenxo B. P, Mocneera L. €., KocTawoii 1. A.

OO6’€KTOM [OCTIKEHHST € aBTOMATI30BaHA CHCTEMA KePYBaHHsI MeXaHi3MaMi 3aruHy (hasbIioBaIbHO-CKIEI0I0Y0l JTiHii IS MaKyBaIbHOL
MPOAIYKILii 3 KapToHy. B po6oTi 1poBeieHo BU3HaYEeHHSI IJISIXIB ONTUMI3aIlii Ta po3po6Ka aBTOMATH30BAHOI CHCTEMU KEPYBaHHsI MeXaHi3MaMu
3arumy (asbIIoBaILHO-CKACIOIYO] JIiHii, 10 1a€ MOKIMBICTD 3rOPTaHHs PI3HUX KOHCTPYKILiii Ta TUIIOPO3MIPIB KAPTOHHUX KOPOOOK 3 BUKO-
PUCTAHHSIM CyYacHIX 3aC00iB aBTOMATH3aIlil Ha OCHOBI MTPOTPAMOBAHUX JIOTTIHIX KOHTPOJIEPIB.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 1/2(75), 2024 71 —)



— AHOTALI ISSN 2664-9969

Byua 3anpornonoBaa MateMaTHYHa MOJIEJIb JIUIsl OIKCY orepalliil Ha (aibIioBagbHO-CcKIeouiil inil. Ha ocrosi Mozesni Gyo po3po-
6JIEHO METOAIUKY PO3PaXyHKY TapaMeTPiB aBTOMATH30BAHOI CHCTEMU KEPYBAHHS BUPOOHIUOIO JIHIEI 3rOPTaHHsI KOPOOOK B 3aJI€KHOCTI Bijt
TeXHIYHKUX MapaMeTpiB JiHil Ta mapaMeTpiB KOpoOOK, SIKi MiITaloTh 3ruHaHHIo. [le 103B0INTh 0GUpaTH ONTUMAIBHI TEXHOJOTIUHI PEKUMU
npoiecy BUPOGHUIITBA Ta OAEPAKYBATH BUCOKI lApaMETPH SIKOCTI MaKyBalbHOI MPOIYKILi 3 KapTony. Jliisl iepeBipKky MaTeMaTH4HOI MoJe
BUPOGHUYOI JiHii Gys10 Po3pobiieHo porpamHe 3abesredeHns y cepeaosuii po3podku Delphi, sike GyJio 3actocoBane 3 po3pobIeHOI0 aBTO-
MaTH30BaHOIO CHCTEMOIO KepyBaHHsI BUPOOHUYKM IIporiecoM Ha Gasi mporpamosaroro joriunoro kourposepa (IIJIK) ta manesni oneparopa.
Ile mamo psn pe3ynbTaTiB, 30KpeMa, KepyBaHHS MIBU/IKICTIO 3arMHY TauKiB MTPOMOPIIIHO MIBUAKOCTI PyXy JIiHil. A TaK0XK HAJaI0 MOXKINBICTD
301/IBIINTH MIBU/KICTD JIiHii Ta, BiAOBIHO, [IPOAYKTUBHICTD BUPOOHUIITBA. PeastizoBano MOKIUBICTD 3MiHK B3a€EMOPO3TAILlyBaHHs eJIEMEHTIB
CHCTEMH, II[0 HAJ[AJI0 3MOTY 3MEHIITUTH BiICTaHb MiJK 3ar0TOBKaMH Ta 301JIbIINTH 3aOBHIOBaHICTh cTpiuky Jinii Ha 30 %.

OtpuMani pe3yJbraTéi TOCI/KEHb BIIPOBA/UKEHI Ha BHPOOHMYIOMY migmpueMctsi tunorpacdiunoi mpomykii «/imac» (3amopixxs,
Vkpaina), 110 CHpusIo BAOCKOHAJIECHHIO Ta ONTUMI3allii BUpOOHIYKX 1porieciB. [IpoBegeH s MoAaibImnX A0CTiAKEHb HaAacTh MOKIUBICTD
POBIIMPHUTH 3aIPOIOHOBAHY METOANKY JIJII 3aCTOCYBAaHHS HA YCiX THIAX (aIbIIOBATBHO-CKICIOI0YNX JTiHI.

Kmiouosi cnoBa: aBTOMAaTH30BaHA CHCTEMA, TEXHOJIOTIYHUI TIPOIIEC, CTPYKTYPHA CXeMa, MPOTrPAMOBAHUI JIOTIYHUN KOHTPOJIEp, TTaHe b
KOHTPOJIEP.
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PO3POBKA IHPOPMALIHHOI CHCTEMY ANA NNAHYBAHHA NEPCOHANMIZ0BAHKX TYPHCTHYHUX MAPWIPYTIB (crop. 45-52)

Kouppa A. I, Casuyk B. B, NNaciuuuk C. 0., Kynaneus H. €., Mawixa I B.

O06’ekTOM OCITIKEHHSE € POTIECH 1HHOPMAIITHO-TEXHOIOTYHOTO MIAHYBaHHSI TYPUCTHYHUX T00POsKeil. PoboTa pucBsueHa aHamisy
nporecis iHhopMaIiiiHO-TEXHOMOTTYHOTO TIAHYBAHHS TYPUCTHYHUX MOA0POKEN Ta po3pobili iHhopMaIliiiHol cucteMu UIst TlepcoHaizoBa-
HOTO TUIAHYBAHHsI TYPUCTUYHUX MApIIPYTIiB 3 BUKOPUCTaHHAM Teopil rpadis. Y po6oTi AeTaabHO OmucaHo HOBUI Mmiaxizg a0 dhopMyBaHHs
ONTUMAIBHUX MAPIIPYTIB, AKUil 6asyeThest Ha rpadOBUX MOJEJISIX Ta aHAMI31 0COOUCTHIX BIOAOGAHD KOPUCTYBAUIB.

Pospobiiena indopmariiiiia cicteMa BUKOPHCTOBYE Teopito rpadis st IPEeACTABICHHS Ta ONTUMI3AIlT TYPUCTHYHUX MapuIpyTiB, Bpaxo-
BYIOUM Pi3HI KpUTEpIl, Taki AK BiZICTaHb, 4ac TMOMOPOKI Ta IHANBIyaTbHI BIOAOGAHHS KOPUCTYBAUiB. AJITOPUTME OOUMCIEHHS ONTUMATBHIX
MapIIpyTiB MOKJIUKAHI TOKPAIUTH SKICTh PEKOMEH/IAIlill Ta 3a6e31eYnTH BUCOKHUI PiBEHb MEPCOHATI3AIIIL.

Dyukiionasn iHGopMaIiiiHol cHcTeMy MIaHyBaHHST TYPUCTHYHUX MapIIPYTiB 6a3ye€ThCsl Ha BAKOPUCTAHHI Py IHHOBALIHUX THAXO0/IiB
Ta TeXHOJIOTIH, sIKi pOOJIATD crcTeMy GibI e(heKTUBHOIO, TOYHOIO Ta IPUBAGINBOIO /Isl KOpHCTYBadis. [Ipu 11bOMY BPaXOBY€EThCst HOTpeba B
KOPUCTAHHSI CyYaCHUX aJITOPUTMIB ONTHMI3allii MapupyTiB. Po3po6iieHo airoput™Mu [yis ONTUMI3alil TYPUCTUYHUX MapPIIPYTIB 3 ypaXyBaH-
HSIM PIBHUX KPUTEPIiB, TAKUX AK BapTiCTh, Yac, 0COOUCTI BIOAOOAHHS, Ta eKOJIOrYHI aciieKT. BIpoBasKeH sl iHTeeKTYalbHUX aHa i THYHIX
IHCTPYMEHTIB JIJIs IPOTHO3YBAHHSI TYPUCTUYHUX TPEH/IIB CIIPUSIOTH BU3HAYEHHIO MOIYJISIPHOCTI MiCITh Ta iHINX (haKTOPIB, 10 BIUINBAIOTH HA
Bubip MapuipyTis. [lJst ayiocyipoBo/Ly eKCKyPCiiiHOro MapIipyTy BUKOPUCTAHO alroput™ hopMyBaHHs MYJIBTUMEAIHOTO iHhOpMAIiiiHOrO
KOHTEHTY, SIKUI PeJIeBAHTHUIT 10 iHANBIAYaTbHOTO TTEPCOHI(PIKOBAHOTO eKCKYPCIITHOrO MapHIpyTy Ta ioro TpuBaiocTi. ABTopamu chopmy-
JIbOBaHI BUMOTH Ta TpoaHasizoBaHo (hyHKI[ioHaM iHhOPMAIiHOI cCCTeMH /IS TIePCOHAMI30BAHOTO TJIAaHyBaHHS TYPUCTUYHUX MapHIPYTiB,
OCKIJIBKHU IIePCOHAII30BaHMI IT/IXi/l TA BUKOPUCTAHHS TPadOBUX MO/Ie/Iell CIIPHSIE TJIAHYBAHHIO MapIIPYTiB, sIKi BDAXOBYIOTb Pi3HI aCIIEKTH,
BKJIIOYAI0YN 3PYUHICTD [T KOPHCTYBava, TOYHICTh PEKOMEH/IAITI, THYYKICTD CHCTEMH Ta HE3TIEKY.

Pospobuiena indopmariiiina cucreMa MoKe BiIKPUTH HOBI MOXKJIMBOCTI IS iHMBIZYaTbHOTO Ta iHTEJEKTYATbHOTO TIJIAHYBAHHS TYPHC-
THYHIX MapIIPyTiB, 3a0€311e4yI0uy KOPUCTYBaYaM yHIKQIbHUIT Ty PUCTHYHUI JLOCBIL.

Kmouosi cnoBa: indopmariiiina cucrema, iHaycTpis TypusaMy, Teopis rpadis, mepcoHaTizoBane TIAHyBAHHS, ONTUMAIbHI MAPIIPYTH, YHi-
KaJTbHNAN TYPUCTUIHUIN TOCBII.
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BU3HAYEHHA BIUTMBY MAPAMETPIB BOAIHHA HA FAILMIBHWA WINAX /1A SMEHWEHHA PH3UKIB AT  (crop. 53-61)

Nesrine Boulmedais, Lyes Bidi, Rachid Chaih, Salim Boukebhah, Mohamed Salah Boulahlih

OG’exTOM JOC/IUKEHHS € HalBakauBini (HakTopu, IO CHPUYUHSIOTD AOPOKHBO-TPaHCIOPTHI mpuroau. 1l poGoTa HampasieHa Ha
JIOCJIJKEHHS BIUIMBY 1IMX (akTopiB Ta iX B3aeMoziil Ha (hyHKILIIO rajabMiBHOTO HIIsXy. Po3yminns 1iel ¢hyHkiii 3a J0noMOorolo iMiTariitnoro
MOJIETIOBAHHA Ta TIOPiBHAHHS Pe3yJIBTATiB 3 MATeMAaTHYHIMI MOJIEJISIMY Ta €KCIePUMEeHTATbHIMI TeCTaMH JI0IIOMOsKe 3MEHIITNTH KiJbKiCTh
JOPOKHBO-TPAHCIIOPTHUX MPUTOJL. 3HAYHA YACTUHA JOPOKHBO-TPAHCIIOPTHHX TIPUTOJL TIOB sI3aHA 3 HEJIOTPUMAHHIM HOPMATHBHOI MIBU/IKOCTI,
110 OB’SI3aHO 3 TAJIbMIBHOIO CHCTEMOIO TPAHCIIOPTHOTO 3200y (34YEIJIEHHSM, JOPOTOIO Ta IIMHAMI) Ta TIOrOAHUMU yMoBaMu. KamiiaHis 3 Bu-
MipIOBaHHST MIBUIKOCTI Ha TIPUMICHKIX 0pOrax OyJia MpoBeieHa 3 METOIO BUBYEHHST MOBEIIHKY BOIIIB Ta TOTPUMAHHS NIBUIKICHOTO PEKUMY
B JIeKisIbKOX MicTax Aspknpa. IIpoBeseHo exceprnMeHTaIbHe MOIETIOBAHHS BIUTIBY MIBIAKOCTI, aHTHOIOKYBAIBHOI CHCTEMI, TOTOTHIX YMOB,
34eIIeHHS 3 I0POTOIO Ta X B3AEMOJIIT Ha TaJIbMIBHUH HIJISIX TPAHCIIOPTHOTO 3aC00Y 3 BUKOPUCTAHHIM METO/LY €KCIIEPUMEHTAILHOTO U3y
B MOEHAHHI 3 BUNPOOYBAHHIMU Ha CUMYJIATOP] BOAIHHA. [lJIs1 TOCIIIPKEHHS BIUIMBY PI3HUX TapaMeTpiB PyXy Ha rajJbMiBHUI 1ISAX HEOO-
xigaa OyJa po3poOKa eKCIepUMEeHTAILHOTO TIaHy 3 AianazonaMu 3minu msuakocti (70 i 130 km/ron). Pospobiena MateMaTHiHa MOJEIb
OyJia miATBEpKEHA Pe3yIbTaTaMi, OTPUMAHUMU HA CUMYJISITOPL. MeTo/ eKCIIePUMEHTAIBHOTO U3aiiHy Ta Pe3yJIbTaTh Ha CUMYJIATOPI OyJiu
BUKOPHUCTAHI /I BUABICHHS Ta BU3HAYEHHS BAXJINBUX NapaMeTpiB, SIKi BIUIMBAIOTh HA TaJbMiBHUI MIIAX. Pe3ysbraTi MOKasyioTh, 0 Ha
rasbmiBHuil moisix (TT) B OCHOBHOMY BIUIMBAIOTD HIBUAKICTH TPAHCIIOPTHOTO 3ac00y (S), moroani ymosu (M) Ta ix B3aeMozist. 361abIIeHHs
32 PaxyHOK LIBUJIKOCTI IPU3BOJUTD /10 301JIbIIEHHS TalbMiBHOTO Xy 3 oninourum edekrom 54,30 M. Kosm miBukicth 3MiHIOETHCS Bijt
HUZKYOTO eKcrieprMenTatbHoro pisrst (70 km/rox) 1o Buimoro (130 kM/Tox), TaabMiBHUI 11X 301abIIyeThes Ha 54,30 M. AHaJii3 kammaHii
3 BUMIPIOBAHHSI IIBH/IKOCT] HA IOPOTAX MOKA3aB, 10 55 % yIACHUKIB IOPOKHBOTO PYXY He AOTPUMYIOTECS IIBHAKICHOTO pesknMy. Pesyirsrarn,
OTPUMaHi B [[bOMY AOCJIIZKEHHI, MOKYTh OYTU 3aCTOCOBAHI 10 IHIIUX KPATH, JIUIIE apaMeTPH MAOTh OYTH CKOPUTOBAHI.

Kmovosi cnoBa: 10pOKHBO-TPAHCIIOPTHI MTPUTOH, TATBMIBHIH IIJISAX, CAMYJISITOP BOMIHHS, €KCIIEPUMEHTANIbHUN AM3aiiH, raJbMiBHA CH-
cTeMa TPAHCIIOPTHOTO 3aC00Y.
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