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BCTYIIHI CJIOBA / INTRODUCTORY WORDS

[IlaHoBHI yyacHUKH KOH(EpEHIIii, HAyKOBI KEPIBHUKH POOIT, TOCTi!

S pana BiTatu Ha Hamii, Bke 12iif HaAyKOBiM CTyIEHTCHKIM KOH(EpeHIil JoaeH, SIKUM
HeOaiiy)xe MaifOyTHE TPAHCTIOPTHOI Tajy3i, XTO 0a4nTh 11 MePCIIEKTUBY HABITh Y HAII CKJIaJHUI
yac Ta FOTOBUI IpalfoBaTH 33Ul TOCATHEHHs Mpiil. bo, 3a BeMKUM paxyHKOM, HAyKOBLI — i€
MpiliHuku. BoHu Gavath 1, TOJIOBHE, CTBOPIOIOTh MalOyTHE. AJie JJIg TOTO, MO0 Ka3zka crajia
KUTTAM Tpeba nyxe OaraTto 3HATH, NPHUKJIALATH BEIMYE3HUX 3yCWib, LI00 KpacuBa ines
3HAWIIIIA CBOE BTIICHHS, IPAKTUYHY pealti3allito.

BBaxaro, mo Hama KoH(EpeHIis e YyJoBa Haroja po3loyaTH CBi IIISX B HAyKy,
3HAWTH OJHOJYMIIIB YA PO3YMHHUX OIIOHEHTIB, 00roBoputu cBoi imei. Taka 3ycTpiu B ymoBax
naHjeMil 1a€ YHIKaJIbHY MOKJIMBICTD MOJIO/I 3 PI3HUX HaBYAJIbHUX 3aKJIa/liB, MICT 1 HaBiTh KpaiH
3i0patucst pa3oM Ta OOTOBOPHUTH IiKaBi Ui HUX MUTAHHS, MOMUIMTUCS PE3yJIbTaTaMU MEPIINX
HAYKOBHX JIOCJHIJKEHb, JICTaTU JOCBIJ IMyOJIYHOTO BiJICTOIOBAHHS CBOIX i/ed. Sl BIeBHEHa, 110
JIOCIITHUIIbKA Ta HAyKOBA JISUIbHICTH € HaJBAaXJIMBUM KOMIIOHEHTOM SIKICHOI BHIOi OCBITH.
baxaro, mo6 nel mepimmii KpoK CTaB JUis Bac LIACIMBUM I1OYATKOM IMOJAJIBLIOIO HAYKOBOI'O
KUTTH.

Bucnosnroro rimmboKy MoasKy HayKOBOMY Ta OpraHizalifHOMy KomiTeTaM KoH(epeHIii,
komaHai «Students engineering team» Ta HAamUM HaAIHHUM OaraTopiyHUM IapTHEpaM —
rpomajichkiit opranizaiii «JIinig 102.Ua», TOB «MukonaiBChKHiA TEIIJIOBO30PEMOHTHHUH 3aBOI»
Ta OAHIA 3 TMPOBIIHUX YKPATHCHKUX JIOTICTUYHUX KoMmaHili «Amadeus marine» 3a Hairy
CHOT'OJIHIIIHIO 3yCTpiy.

Bin imeni anminicTpanii J{HIIPOBCHKOrO HAIliOHANBHOTO YHIBEPCUTETY 3ali3HUYHOTO
TpaHcnopty, JIbBiBChbKOi (inii Oaxkaro BaM IUNJHUX HAYKOBMX BHUCTYMIB Ta CIOJIBalOCh Ha
NoJlajbllll 3YCTpIyl 3 BaMH SIK B CTIHAaX HAILIOrO 3aKJaay, TaK 1 HA MIKHAPOJHUX KOH(EpEeHLISIX

HaWBUIIOTO PIBHS.

3 rmoBaroto,
roJ0Ba HAyKOBOT'O KOMITETY KOH(epeHIIii,

nekaH (akynpreTy JIbBiBCbKOT (il CobGonescoka 0.
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Dear participants of the conference, supervisors of studies, guests!

| am pleased to welcome at our 12th Students’ International Scientific and Practical
Conference people who care about the future of the transport industry, who see its perspectives
even in our difficult time and are ready to work for dreams achievement because by and large
scientists are dreamers. They see and, most importantly, create the future. But in order for the
fairy-tale will become life you need to know a lot, to make a huge effort that a beautiful idea can
find a practical realization.

I think that our conference is a great opportunity to start your way into science, to find like-
minded people or reasonable opponents, to discuss their ideas. Such meeting in pandemic
conditions gives an unique opportunity for young people from different educational institutions,
cities and even countries to come together and discuss interesting problems for them, to share the
results of the first scientific researches, to get experience of public defending their ideas. | am
sure that research and scientific activity is an important component of high-quality higher
education. | wish that this first step will be a happy start for you further scientific life.

| express my deep gratitude to the Scientific and Organizing committees of the conference,
students youth association «Students Engineering Team» and our reliable long-term partners
such as Non-Governmental Organization «Linial02.Uay», «Nikolaev Locomotive Repair Plant»
LTD and one of the leading Ukrainian logistics companies «Amadeus marine» for our today
meeting.

On behalf of the administration of the Dnipro National University of Railway Transport,
and Lviv branch | wish you successful scientific speeches and hope for further meetings with
you both in the walls of our institution and at the highest level international conferences.

Regards,
chairman of the scientific committee of the conference,
Dean of the Lviv Branch Faculty Yu. Sobolevska
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Jlenb n00puii, IIaHOBHI yUaCHHUKH 11i€i KOHpepeHii!

S upo panuii Bitatu Bac ycix y iboMy BipTyalbHOMY 3aJIi.

Oco065mBO X0Uy NMPHUBITATH TUX YYACHHKIB, SIKi MIPEJCTABISATUMYTh CBOI HAYKOBI PO3POOKHU
nmyOuiii, a/pke BUKOHATH HAYKOBY POOOTY — JIMINE MOJIOBUHA CIIPaBH, ApYyra MOJIOBUHA, 1 K 5
BB)KAIO0 HE MEHII BAXJIMBA, & MOXKIIUBO 1 OCHOBHA — I1€ T€, HACKIIBKH JJOCTYITHO 1 3p03yMLJIO MU
3MOKEMO ii ToAaTH OTOYCHHIO, 00 111 poOoTa Oyia HaJIe)KHO OIiHEHA 1 BU3HAHA. |, Ik HAaCIiI0K
— MaJla IPUKJIaJHE YU MIPAKTHYHE 3aCTOCYBaHHS.

Is momanka — 1e, y mepury 4epry, oOroBopeHHs, 0OMiH JOCBIIOM Ta JyMKaMH, OIliHKa
BHUKOHABLISIMU-HAYKOBIISIMH CBOiX MOJIMBOCTEH.

Xoua OUIBLIICTD 13 MPUCYTHIX — II€ CTYACHTH, OJHAK S 3yMHUCHO 3BepTarocs a0 Bac sk 110
HAyKOBIIB. Bu yxe, ¢akTu4HO CTymwid Ha If0 cre3io. | Bama mpuCyTHICT TyT — HbOMY
HiATBEPKCHHS.

Hama rpomanceka opranizamis, sika HasuBaetbes "Jlinial02.}O0a", Buctymae y sKocTi
OJIHOTO 13 MapTHEpiB 1HOro 3axoay. OCHOBHHUMH HaIlpsMaMH JisJIbHOCTI HAmloi opraHizaiii €
MDKHApO/HA Ta TPAHCKOPAOHHA CIIBIpald y Talny3l TpaHCHOPTY, cepax OCBITH (Y TOMY YHCII
HAyKH) Ta Typu3My. ToMy MU pajo Joiyduiacs 10 opraHizaiii Ta mpoBeJeHHS [IbOro 3aX01y (K
1 Kinpkox momepeanix). dakTHUYHO, BIAKOIM HAalla OpraHizalis moyana J0Jy4aTucs [0
opranizaiii KoH(pepeHIIis OTpUMala CTaTyC Mi>KHAPOIHOI.

["acno namoi opranizanii — "BinkpuBaemo kopaonu moximBocTeir". Tox, Hexai s Bac,
SIK MOJIOJIMX HAYKOBIIIB, sIKi, (PaKTHYHO, POOJISATH MEPIi KPOKH y 3100yTTI HAYKOBUX JTOCATHEHb,
Ti MOXJIMBOCTI, 1110 BIKPHE 1151 KOH(DEpeHLis Oy1yTh COPSIMOBaHI TIIbKHM Ha IOCATHEHHS YCIIIXY.

baxaro ycim migHoi po6otu ceorofHi. A takox y nogansiomy 3JJOPOB’S ta YCIIIXY
Ha KOXKEH JeHb!

3 moBaroro,
I"onosa IIpaBninug
I'pomazcekoi opranizanii "Jlinis102.F0a" Oumner Bo3Hsk
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Good day, dear participants of this conference!

| am sincerely glad to welcome you all to this virtual hall.

| especially want to congratulate those participants who will present their research to the
public, because to do research is only half the battle, the other half, and I think no less important,
and perhaps the main - is how accessible and understandable we can present it to others that this
work is duly appreciated and recognized. And, as a consequence - had an applied or practical
application.

This platform is, first of all, a discussion, exchange of experience and opinions, evaluation
of their capabilities by performers-scientists.

Although most of those present are students, | am deliberately addressing you as scholars.
You have already, in fact, set foot on this path. And your presence here is a confirmation of that.

Our public organization, called "Linial02.Ua", acts as one of the partners of this event.
The main activities of our organization are international and cross-border cooperation in the field
of transport, education (including science) and tourism. Therefore, we gladly joined in the
organization and holding of this event (as well as several previous ones). In fact, since our
organization began to join the organization, the conference has gained international status.

The slogan of our organization is "Opening the borders of possibilities”. So, for you, as
young scientists, who are, in fact, taking the first steps in achieving scientific achievements, the
opportunities that this conference will open will be aimed only at achieving success.

I wish everyone fruitful work today. And further HEALTH and SUCCESS for every day!

Regards,
Chairman of the of the NGO
"Linial02.Ua" board Oleh Voznyak
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[POMAJICBKA
ri\ fuj . OPTAHI3ZALIIA
«JITHIA102.FOA»
lLIIIﬂII@.i[@/ZJU@ NON GOVERNMENTAL
///

ORGANIZATION
«LINIA102.UA»

OCHOBHI HAMPAMKM AIANIbHOCTI OPFAHI3ALIL: /
MAIN DIRECTIONS OF THE ORGANIZATION ACTIVITIES:

— aKTHBI3allisl TPAHCKOPJOHHUX 3aJi3HMYHUX IepeBe3eHb MiK Ykpainowo Tta [lonbiiero /
activation of cross-border railways transportation between Ukraine and Poland;

— 3d0XO04YCHHA Bi,Z[KpI/ITTSI HOBUX Ta YJAOCKOHAJICHHS ,I[iIO‘II/IX HYHKTiB IIpOIYCKY Ha KOp,Z[OHi
VYkpaina — [Tosnbiia /
encouraging the opening of new and improving existing checkpoints on the Ukraine-Poland
border;
— cOpusiHHS B po30yJOBI HOBUX 3alli3HMYHHX IyHKTIB Ta PEKOHCTPYKLiH 3acrapinux [
promotion in the construction of new railway points and reconstructions of obsoletes;
— oprasi3arfisi JisUTbHOCTI B HAIIPSIMKY 3aJ1i3HHYHOTO TYpuU3My /
organization of activities in the direction of railway tourism;
— collialbHO-MaTepialibHa Ta TMpaBOBa MIATPUMKA HABYAIBHHUX 3aKIQTiB  3aJTI3HUYHOTO
TpaHcnopry /
social, material and legal support of educational institutions of railway transport;
— HaZaHHs 1HOPMaLIHHUX Ta KOHCYJIbTALIMHUX MOCTYT B 3aJII3HUYHINA Ta TYpPUCTUYHIN ramy3sax
/ providing information and consulting services in the railway and tourism industries;
— IHKUHIPHHT, TPOCKTYBAHHS Ta Fe0Ie3MYHI TIOCIyTH /
engineering, design and surveying services;
— oprani3ailisi KOHpepeHIliil, ceMiHapiB, BAPOOHUYMX Ta 03HAWOMYHX MPAKTHUK /
organization of conferences, seminars, production and introductory practices;
— MPOBEICHHS HAYKOBOT MisUTBHOCTI B 3aTi3HIYHIHN cepi /
conducting scientific activities in the railway field;

— JIOTICTHKa Ta JociipkeHHs oe3neku pyxy / logistics and research of traffic safety.

Konrakru 'O «JITHIA102.FOa» / Kontakts of NGO «LINIA102.Ua»

Ouer Bo3usik / Oleh Voznyak — I'osioBa Ipasainus / Chairman of the Board
Ted. / tel. +38 (067) 251-84-75
E-mail: linial02.ua@gmail.com

IMomroBa agpeca s kopecnonaenmii: / Mailing address for correspondence:
79052, Ykpaina, m JIbBiB, ByJ. 1. bBiaaxkkesuu, 12a, kao6. 201
79052, 1.Blazhkevych, 12a, Lviv, Ukraine
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\'// MUKONAIBCbKUIA

NA T == TENJIOBO3OPEMOHTHWI 3ABOJ,

MuKOnIaiBCbKHM TEMJIOBO30PEMOHTHHUM 3aBOJI — JIOKOMOTUBOPEMOHTHE YKpPaiHCHKE
MIJMPUEMCTBO 3 TOBHUM ITUKJIOM 3JIMCHEHHS PEMOHTY 3alli3HUYHOI TEXHIKU.
Po3ramoBanuii y Mukonaesi.

OCHOBHI HANPSAMHU JiSJILHOCTI MiANPHUEMCTBA

[TigmpueMcTBO BHKOHYE KamiTalbHUN PeMOHT TeruioBo3iB cepii YME-3, TTM—4, TTM-6,
TEM-2, TEM-7, M 62, 2TE10, 2TD-116, TaroBux arperatis OII91AM a Takox TEMI0BO3HUX
BY3JiB Ta arperatiB 10 HHUX. BHroTOBIIIEMO 3amacHi YacTWHU 1O TeIuioBo3iB. Hare

S HiAIPUEMCTBO JIa€ TapaHTii0O HAa BHKOHAHI poOOOTH Ta 3MiHCHIOE
micisArapaHTiifHe 00CITyroByBaHHS.

HammM mignpueMcTBOM — BHKOHYEThbCS TIIMOOKa MOJEpHi3allis
JIOKOMOTHBIB 13 BCTAHOBJICHHSIM TOJIOBHOTO :
neuryHa Cummins /CIIA/, ABC /bensbris/,
Caterpillar /CIIA/.

BukoHyeMO BCTaHOBJICHHS Ha TEIUIOBO3U
CJICKTPOHHUX PEryJISTOPIB YaCTOTH O0EPTIB Ta
CUCTEMH €JIEKTPOHHOTO BIIOPCKYBaHHS
HiMenpkoi kommanii Heizmann GmbH &
Co.KG, 3aBasiku SKUM 3HUXKYIOTbCS BUTpaTh mainuBa g0 15% ta
3a0e3neyyeThcsi MOHITOPUHT pOOOTH AU3ENIS. :
Ilicns BUKOHAHHS PEMOHTIB, OOJIQHAHHS TEPEBIPAETbCA Ha
* CTeHJIaX OOKaTOYHUX BHUIPOOYBaHb, TaKUX, SK CTEHJI 3 OOKaTKH
- msenis 6 YH 21/21, gmsemis 8 UH 26/26, rigponepenau,
TypOOKOMIIpECOPIB, NAJIMBHOTO 00JIaIHAHHS TOLIO.

[Ticnsg mpoBeAEHUX PEMOHTIB YCi TEMJIOBO3U MPOXOAATh PEOCTATHI
BUTIPOOYBaHHS i3 BUKOPHUCTAHHSIM
€JIEKTPOHHOT'O KOMIUIEKCY, SIKHH Jae 3MOry
3 BHCOKOIO TOYHICTIO HaJAIITYBaTH TATOB1
XapaKTePUCTHKHU BiIPEMOHTOBAHOI TEXHIKH.
[licns 3aBepiieHHS PEMOHTY, TEIJIOBO3
IPOXOAUTH OIJIAJ PEBI3OPOM ,,YKp3adi3HHULI~, SKUH Halae MpaBo
BUXOJly Ha MaricTpajbHl KOJii, MpO 10 BHUAAETHCA AKT
,» YKP3aTi3HUIL”.

Hami koHTaKTH:
54037 Ykpaina, M. Mukonais, Byi1. 3HaMeHCBKa, 16-A

Caiir: http://ntrz.com.ua/ EnexTponHa aapeca: ntrz@ntrz.com.ua

Tenedonu:

+38 (0512) 70-99-70 Bigmin koMIUIeKTaril
+38 (0512) 70-90-71 Biamin morosopis
+38 (0512) 70-99-71 Byxrantepist
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Cekuis «TpancnopTHi TEXHOIOTII TA JIOTICTHKA MpoLecy NepeBe3eHb)
Sections «Transport Technologies and Logistics of Transportation Process»
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Cexkitis « TpaHCIIOPTHI TEXHOJIOTIT Ta JIOTICTHUKA MPOIIECY MEPEBE3CHBY»
Sections «Transport Technologies and Logistics of Transportation Process»

ANALYSIS AND IMPROVEMENT OF TRANSPORTATION
LENIN SQUARE PLANS IN GOMEL CITY

Salamonova E. V., Shust O. N.
Scientific adviser: PhD, Associate Professor Azemsha Sergei

Belarusian State University of Transport

The results of the work of the existing model, as well as the proposed model of the
organization of the — traffic in Lenin Square in the city of Gomel are presented. Various options
for improving the organization of the road traffic in this section of the road network have been
analyzed.

Traffic intensity is the number of vehicles passing through the cross-section of a motor
road per unit of time. The traffic intensity is counted in two ways: automated or visually.
According to the duration, the registration of the intensity of the traffic is divided into long-term
and short-term.

Long-term recording of the traffic intensity is carried out at the stationary points for
recording traffic intensity using automation means. Short-term registration of the traffic intensity
is performed at the temporary registration points automatically or visually.

Since the object under study is a connecting knot and significant for the city of Gomel, the
intensity measurement was carried out for three days from 7:00 to 20:00, on one weekday
(Tuesday), and two days off. In each hourly interval of time, video was recorded for 15 minutes.
The analysis of the composition of the traffic flow showed that it mainly consists of cars (80%),
trucks (8.5%), buses (8.5%) and motorcycles (3%).

Using the Vissim software, we will simulate the existing and proposed traffic management
model, as well as obtain the results of the effectiveness of this model, such as congestion and
emissions in this section.

To obtain accurate results, traffic priorities were set at conflicting points, directions for the
route vehicles were set, and stopping points and waiting points for a permitting traffic light
signal (stop lines) were set. In the course of this work, three modes of operation of the proposed
traffic management model were analyzed:

- unregulated;

- with the traffic lights regulation with a cycle of 84 seconds, tied to Sovetskaya street,
with the further purpose of introducing into the coordinated traffic;

- with the adaptive traffic lights regulation, divided into 6 groups based on the intensities
obtained.

After entering the intensities obtained from the field survey and starting each model, the
program calculates such parameters as emissions of CO, NOx, Voc, fuel consumption, average
and total delays and stops, and average speed for transport. The results of the main indicators of
modeling of the existing and proposed models in the PTV Vissim program are shown in Table 1.

Table 1 — Simulation results

. Proposed .
Name indicator Existing |Proposed model (cycle Proposed adaptive
model model model
84 seconds)

Fuel consumption, 10000 L 22,9 19,2 20,4 19,8
Average speed, km/ h 30,5 35,1 32,2 34,2
Delays of the whole vehicle, 10,000 h 11,3 8,1 9,5 9,0
Stops of the total vehicle, min. 10,7 47 6,1 6,1

Thus, it can be seen that the proposed unregulated scheme is the most optimal model for
organizing the traffic, since there are minimal delays and stops in it.
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Cexkrrist «TpaHCITOPTHI TEXHOJIOTIT Ta JIOTICTHKA IIPOIIECY ITEPEBE3CHDY
Sections «Transport Technologies and Logistics of Transportation Process»

ANALYSIS OF TRAFFIC ACCIDENT USING SOFTWARE MODELING SYSTEMS

Zhurauliova A. V.
Scientific adviser: PhD, Associate Professor Kravchenya I. N.

Belarusian State University of Transport

Annotation. The aim of the paper is to analyze the use of software systems for modeling
traffic accidents. Modern software systems designed for analyzing and modeling the
mechanism of traffic accidents, examining complex situations on the road, simulating the
deformation of vehicles Software tools for analyzing accidents can be used in the practical
work of traffic police, expert institutions and insurance companies to improve the
objectivity of the results of conclusions.

Road transport is the most unsafe of all available types of transport. It is road accidents that
rank first in terms of the number of dead and injured. Today, low discipline is the cause of the
majority of road accidents caused by drivers.

The most common violations of traffic rules are non-compliance with the speed of specific
road conditions, incorrect choice of distance, violation of the rules of overtaking, changing lanes,
and pedestrian crossings.

According to statistics, the dependence of the number of road accidents on the time of day
can be determined. The most unfavorable time of day, when there is a high number of deaths, is
considered to be the evening time from 18.00 to 22.00. This is due to the fact that at this time on
the road network the greatest traffic intensity of vehicles and pedestrians. In addition, due to
fatigue, drivers' attention and reaction are reduced. Most of the incidents occur at dusk and dark.
This period has the highest severity of consequences from road accidents.

The length of the working day also has a negative impact. Accidents that occur after twelve
hours of work result in fatalities 1.5 times more often than those that occur during a normal
working day. The driver must choose the safe speed of his car, taking into account road
conditions, including weather.

Currently, software systems for modeling road accidents have reached a high level of
development. Analysis of road accidents can be performed using the software packages CARAT,
PC-Crash, ANALYSER PRO.

The European program CARAT (Computer Assisted Rekonstraction of Accidents in
Traffic) is a modern software product that allows to simulate circumstances, calculate the
parameters of vehicle movement at all stages of its movement.

The Austrian software package PC Crash is a modern licensed software product. PC Crash
is one of the most widespread and functional computer programs designed for analyzing and
modeling the mechanism of road accidents, examining complex situations on the road, and
simulating vehicle deformations.

An important advantage of the program is the ability to calculate the parameters of
movement of vehicles and other objects in dynamics, the environment and control actions.

There are a number of factors used for reconstruction whose values are unknown because
they are difficult to measure (the coefficient of friction between the pedestrian and the ground) or
because the emergency services do not provide this data. Additional information from the crash
site: geometric parameters that are necessary to create a sketch that can be easily used as a
template in PC-Crash. The identified factors should then be analyzed to know their effect on rate
variability when the actual values are unknown during reconstruction.

The main features of the PC-Crash software package can be highlighted:

— dynamic modeling of vehicle movement and collisions (in the form of a three-
dimensional model), taking into account the features of the technical condition of the vehicle and
loading, the condition of the road surface;
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— dynamic image of the reconstructed mechanism of road accidents in an axonometric
projection, creating videos with the camera location at any point in space: on the road, roadside,
elevation, moving vehicle, driver's seat in the vehicle;

— calculation of the speed of all types of vehicles based on the braking track, the
permissible speed according to visibility conditions and the stopping distance of various road
accidents.

Dynamic modeling of vehicle collisions, taking into account its technical condition, load,
terrain and surface features of the road surface can be used:

— traffic police for registration of road accidents, providing diagrams and data of road
accidents to experts in order to speed up and simplify documentation, reduce the impact of the
human factor;

— insurance companies to restore the events of road accidents and identify those
responsible, which improves the accuracy of calculations;

— auto experts to investigate road accidents and provide data to the court.

Based on the simulation of the collision, PC-Crash makes it possible to determine the
speed of the vehicle before the collision using known initial data: the location of the collision,
the relative position of the vehicle at the time of the collision, the final positions after the
collision, and so on.

When modeling the movement of the vehicle takes into account the following parameters:
the engine, transmission, suspension, tire model of each wheel, the load distribution in the
vehicle, the response time of the brake system and steering gear, the rotation speed of the
steering wheel, the turning angle of the steered wheels, performance braking system.

Based on the analysis of the use of software systems for modeling road accidents, it can be
concluded that these programs can be an effective tool for improving the objectivity of
conclusions in the practical work of responsible and controlling organizations.

APPLICATION OF TRAVELING SALESMAN PROBLEM FOR OPTIMIZATION
OF SOLID WASTE COLLECTION AND TRANSPORTATION

Yaromina A. A.
Scientific adviser: PhD, Associate Professor Kravchenya I.N.

Belarusian State University of Transport

Annotation. The purpose of this paper is to optimize the service routes of solid waste
collection points and their transportation. As an approach to solving the problem of
developing a scheme for collecting and transporting solid waste, it is proposed to use the
traveling salesman problem.

One of the global problems of modern civilization is the problem of accumulation of solid
waste. According to estimates of environmental scientists, about ninety percent of the actual
mass of garbage can be reused. Solid waste contains valuable types of materials that can be used
as secondary raw materials when they are separated from the total mass of garbage. Collecting
and transporting waste from container sites, as well as processing it at the waste sorting complex,
is the most difficult part of the company's activities.

An urgent task is to improve the system for collecting and transporting solid waste from
the territory of a locality. The use of mathematical modeling methods is an effective method for
solving the problem of optimizing the service routes of solid waste collection points and their
transportation. Application of information technologies can improve the efficiency of enterprise
for collection and transportation of solid waste. First of all, this is the automation of drawing up
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optimal routes and schedules for the movement of specialized equipment, which take into
account the location of solid waste collection sites.

In the development of optimal routes of movement of specialized vehicles used by the
traveling salesman problem. The traveling salesman problem is one of the most famous
combinatorial optimization problems. It consists in finding the most profitable route that passes
through the specified points at least once and then returns to the starting point. The problem
conditions specify the criteria for the profitability of the route (shortest, cheapest, cumulative
criteria, etc.) and the corresponding matrices of distances, costs, etc. As a rule, it is specified that
the route must pass through each point only once. In this case, the choice is made among the
Hamiltonian cycles. There are several special cases of the general formulation of the problem, in
particular, the geometric traveling salesman problem, the metric traveling salesman problem, and
the symmetric and asymmetric traveling salesman problems. There is also a generalization of the
traveling salesman problem.

The traveling salesman problem occupies a special place in combinatorial optimization and
operations research. It was the problem of the traveling salesman that gave rise to the
development of these areas. The simplicity of the formulation, the finiteness of the set of
acceptable solutions, the visibility and, at the same time, the enormous cost of a complete search
still push mathematicians to develop more and more new numerical methods.

In the course of the study, a plan was developed to optimize the route for collecting and
transporting solid waste from the container sites of the new microdistrict «Shvedskaya Gorka» in
Gomel. The traveling salesman's problem is formulated as follows. There are N solid waste
collection points in the microdistrict «Shvedskaya Gorkay». The distances between each pair of
container platforms are set. Specialized vehicle must leave the starting point, visit the specified
number of container sites for collecting solid waste, visit each site only once, and return to the
starting point. Found a route of minimum length or spending the minimum amount of time
collecting and transporting municipal solid waste from container sites. To solve the problem, we
used one of the exact methods — the method of branches and borders.

ASSESSMENT OF THE SIGNIFICANCE OF THE NUMBER
OF ACCIDENTS INVOLVING BICYCLISTS
Varona H.
Scientific adviser: Senior Lecturer Dauhulevich V.

Belarusian State University of Transport

Abstract. The aim of the work is to estimate the significance of the number of road
accidents involving bicyclists in the total volume of road accidents in the city of Gomel
based on the accident data for 2008-2018. Such an assessment can be made using the
Pearson Chi-square criterion.

Bicycle transport is considered a full-fledged type of transport. However, the transition
from car to bicycle in the desired amount will be achieved only when the cycling infrastructure
becomes so attractive that cyclists can get to the goals with confidence, comfort and safety and a
positive attitude towards cycling has been formed in society. An essential prerequisite for this is
an infrastructure that is safe for cycling.

The convenience of bicycles has been appreciated around the world. It is actively used as a
vehicle to travel short distances.

The main advantages of the bike are:

— environmental friendliness;

— health benefits;

— simplicity and cheapness;

— maneuverability.
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The main disadvantage that makes riding more dangerous than other modes of transport:

— lack of protection. Bicycle, like a motorcycle, is not protected from the environment, so
you can not use such transport all year round,

— poor recognizability. Due to the small size of the bike is often not visible on the road,
which increases the number of accidents involving bicyclists.

Currently, the city of Gomel has four bicycle lanes with a total length of 7.5 km. Existing
bicycle lanes are areas on which the traffic is allowed and organized specifically for cyclists. The
combination of these bicycle lanes does not form a clear network, which limits the use of this
mode of transport.

Bilateral bicycle lanes are organized on Mazurova Street, Cosmonauts Avenue and along
the “Eastern Bypass”. On Cosmonauts Avenue and on Mazurova Street there are signs indicating
the presence of a bicycle lane (although in reality the lanes are cycling paths) at the beginning
and end of the bicycle lane, at the intersections there are no signs informing about the presence
of a bicycle lane. On the “East bypass”, signs are present at all intersections, but their meaning is
not always correct.

One-sided bicycle paths are located on both sides of Rechitski Avenue. But there are gaps
in the tracks even in one direction, which makes it difficult for bicyclists to move. Signs are
available only at the beginning and end of the bicycle lanes.

It should be noted that all bicycle lanes are located on sidewalks intended for pedestrian
traffic. There is no logical beginning and end in these bicycle lanes.

The number of accidents involving bicyclists depends on many factors:

— incorrect assessment of the traffic situation;

— incorrect explanation of other road users' actions;

— non-compliance with speed limits on special bicycle lanes, etc.

In the Republic of Belarus, little attention is paid to bicycle traffic and the introduction of
any measures to reduce the number of accidents involving bicyclists. This is proved by a study of
accidents in the city of Gomel.

Information diagnostics of social objects and processes can be performed using Pearson
Chi-square criterion. This criterion allows to answer the question, whether the nominal
multilevel factor affects the nominal multilevel response. In the process of applying this
criterion, the following steps are performed:

1. Building a table of actual frequencies.

2. Finding the expected frequencies, such as if a factor influences the response.

3. Checking the proximity of actual and theoretical frequencies.

In this paper, the following hypothesis was tested. Is it possible to assert that the share of
accidents involving bicyclists in the total number of accidents for the years under consideration
from 2008 to 2018 is different from year to year? The differences can be noticed when presented
graphically, however, whether they are significant, can help to determine the Chi-square
criterion. For this purpose, a table of real frequencies is constructed, which shows the number of
crashes by years (a nominal scale may have no more than 4-5 levels; therefore, years are
compared by two or three). The table of expected frequencies checks the level of significance,
which, if the factor affects the response, should be less than 0.05. In this case, the changes are
significant. Also an additional filter to apply the criterion — the Chi-square criterion is applicable,
if no more than 20% of the expected frequencies are less than 5.

If we compare data of 2008, 2013, 2018 together, we can see that the largest number of
accidents involving bicyclists occurred in 2008, the difference with 2008 and 2013 is
insignificant, but we can see that in 2018 compared to 2008 and 2013, the number of accidents is
smaller.

Having analyzed the accident diagrams for 2016, 2017, 2018, we can conclude that the
number of accidents is almost the same and no measures are taken to reduce the number of
accidents involving bicyclists.
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Cyclists are some of the most vulnerable road users. The increase in the number of cyclists
on the roads leads to the need to regulate their behavior through special measures:

— Improving knowledge and driving culture

— Arrangement of bicycle lanes and bicycle parking lots in the streets

— Measures to facilitate the use of bicycles in conjunction with public transport.

— To include the mandatory use of reflective elements, as well as mirrors and lighting
devices.

Conclusion. The cyclist is a full member of the road and the driver. It is important to know
and apply traffic rules in practice. Neglect of them leads to serious accidents. The use of
Pearson's Chi-square criterion for information diagnostics of social objects and processes, such
as accidents involving bicyclists, makes it possible to evaluate measures taken to integrate
bicyclists into the full process of traffic.

ASSESSMENT OF THE SIGNIFICANCE OF THE NUMBER OF
TRAFFIC ACCIDENTS RELATED TO VIOLATION OF SPEED ESTABLISHED
BY THE TRAFFIC RULES OR ROAD SIGNS

Davydzenka B., Abuyeu S.
Scientific adviser: Senior Lecturer Dauhulevich V. A.

Belarusian State University of Transport

Abstract. The aim of the work is to assess the significance of the number of traffic
accidents related to violations of the speed limit set by the traffic rules or road signs in the
total volume of traffic accidents in Gomel according to the accident data for 2016-2018.
This will help to determine the correctness of the applied measures in the organization of
traffic. Such assessment can be made using Pearson chi-square criterion.

Incorrect choice of car speed or exceeding the standard speed limits is the most important
factor contributing to the increase in road traffic injuries faced by many countries. The higher the
speed, the greater the braking distance of the vehicle, and therefore the higher the risk of an
accident. When an accident occurs at high speed, more kinetic energy must be absorbed and the
risk of serious injury increases significantly.

Speed management is a very important tool to increase road safety. However, enforcing
speed limits more strictly and reducing unsafe driving speeds is not an easy task. Many drivers
deliberately ignore possible risks and often feel that the pleasure of speed outweighs the
problems that can arise.

Speed management remains one of the most important challenges faced by road safety
professionals around the world, and involves concerted, long-term and integrated action.

Especially important are measures to reduce speed regimes in places where road traffic
intersects most closely with the most vulnerable road users — pedestrians and cyclists.

In many low- and middle-income countries there is a serious, and in some cases worsening,
road safety situation. A number of research projects have clearly identified incorrect speed as a
problem that deserves special attention.

High speeds increase the risk of crashes for a variety of reasons. There is a high probability
that a driver may not be able to control the vehicle, may not be able to foresee the impending
danger, and as a result other road users may misjudge the speed of their vehicle. It is clear that
the distance by which an object moves in a unit of time, as well as the distance the driver will
travel before he responds to an unsafe situation on the road in front of him, is directly
proportional to the speed of the vehicle. In addition, the braking distance of the vehicle after the
driver reacts and brakes, the higher the speed.
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Studies have shown that a decision can take just one second, but one study found that in
most cases it takes 1.5 to 4 seconds to make a decision. A small increase in speed leads to a
significant increase in the risk of an accident. The studies provide direct evidence that if the
speed exceeds the average speed of 60 km/hour just by 5 km/hour in a city and 10 km/hour
outside the city limits, it will be enough to double the risk of an accident, which roughly
corresponds to the risk of 0.05 mg/100 ml of blood alcohol (blood alcohol limit allowed for
driving in many countries). The data also shows that “moderate” speeding contributes greatly to
the occurrence of serious road crashes. This can be comparable to driving at extreme speeds
because such violations occur too often.

The problem of speeding has increased dramatically in recent years as the maximum speed
that modern cars are capable of is twice as high as the existing speed limits for countryside.
Therefore, nowadays there is a particularly difficult task to persuade drivers to drive within the
permitted speed limits.

As a result of the development over the past 40 years of technology to improve engines,
the maximum speed of most cars essentially exceeds the current maximum speed limits. This
creates problems in adjusting speeds to the limits, both for those driving at high speeds and those
driving at low speeds.

Based on the studies, it can be concluded that the higher the speed, the higher the
probability of accidents, injuries and mortality, and the lower the speed reduces such
probabilities. One such example is the Power Model, which estimates the impact of changes in
average speed on the number and severity of traffic accidents. It believes that a 5% increase in
average speed would result in an increase of approximately 10% in the number of crashes with
injuries and approximately 20% in the number of fatalities.

This relationship is the result of both the laws of physics and the cognitive abilities of the
driver to make decisions in unexpected (but often predictable) circumstances. At higher speeds,
the crash impact speed increases, as do the forces that the vehicle and passengers must absorb.
Boost speeds also mean that road users have less opportunity to take preventive action.

Informational diagnostics of such process as changing the number of crashes can be
performed according to Pearson's chi-square criterion. This criterion allows you to answer the
question whether the nominal multi-level factor affects the nominal multi-level result. The
hypothesis was tested that the proportion of the number of traffic accidents related to violations
of the speed limit in the total number of accidents varies significantly over the years 2016, 2017
and 2018. You can see a tendency to decrease such accidents if you present them graphically. If
they are significant, it may help determine the chi-square criterion. For this purpose, a table of
real frequencies is compiled, which indicates the number of crashes by year (the nominal scale
may have no more than 4-5 levels; thus, years are compared by two or three). The table of
expected frequencies checks the level of significance, which, if the factor affects the response,
should be less than 0.05. In this case, the changes are significant. An additional filter is also used
to apply the criterion - Chi-square criterion, if no more than 20% of the expected frequencies are
less than 5. As a result of the calculations were obtained high values of significance level: 0,221
for 2016-2017-2018; 0,204 for 2016-2017; 0,162 for 2016-2018 and 0,374 for 2017-2018. It
follows that the changes are insignificant. And the measures taken in our city to reduce traffic
accidents associated with exceeding the speed limit are not enough.

Let us consider the methods of speed reduction on the example of foreign countries.

In Latvia, the maximum speed allowed in the city is 50 km/h. A special sensor is installed
at a certain distance from the crosswalk to determine the speed of the car. If the speed exceeds 50
km/h, a signal is transmitted to the traffic light near the "zebra", which first turns on the yellow
section and then the red one. Such traffic lights are additionally equipped with a button, which
also allows you to stop the flow for transition.

Technological means to soothe the flow are also used in Finland. Radar detectors are
prohibited there, they are useless against some types of small chamber complexes. Two cameras
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are installed at certain points of the route and their task is to calculate the average speed of the
section passage. Similar complexes are installed in Russia as well.

Engineering structures for speed reduction are cheaper. These are artificial unevenness,
narrowing of the roadway in places of high danger. It is also possible to narrow the carriageway
by organizing dividing islands, chicane - the deliberate curvature of the road, deliberately sharp
turns. More radical for us and more traditional for Europe way to calm down traffic is to equip
small rings instead of traditional intersections. Without additional control, up to 80% of drivers
do not comply with speed limit regulations by various estimates. Artificial irregularities of
different types and methods of application are designed to help reduce the speed limit.

Conclusion. In our city, as well as in our country, there is no tendency to decrease the
number of traffic accidents associated with violations of speed limits for one reason or another.
Therefore, the measures applied are not enough.

AUTOMATION OF DEVELOPMENT OF PROJECTS ON ORGANIZATION
OF MOTOR TRANSPORT MOVEMENT ON THE MOTOR ROAD
TO BE PUT INTO OPERATION

Buchykhina A. V., Harbacheuskaya Y. V.
Scientific adviser: Kravchenya I. N., PhD, Associate Prof.; Dauhulevich V. A., Senior Lecturer

Belarusian State University of Transport

Annotation. The aim of the paper is to automate the scheduling of the organizational and
technological process to organize the movement of vehicles on the road to be put into
operation using the project management system Microsoft Project. Automation in
Microsoft Project included drawing up a work plan; distribution in time of project needs in
basic materials and equipment; determination of the optimal composition of resources
(employees and mechanisms) of the project and distribution in time of their planned load
and quantitative composition; carrying out optimization of the complex of works on
organization of motor transport movement on the road to be put into operation.

Roads must have good transport and operational characteristics, ensuring high traffic
safety. The construction and commissioning of the highway should be done with minimum
expenses. Requirements to the quality of roads are high and the time for their commissioning is
limited.

The mechanism by which enterprises can control the timing, manage changes, improve
technology and improve service quality is the project. The process of any project implementation
is a series of successive stages. Hierarchical division of all work allows you to build a sequence
of actions and highlight key stages for decision-making. At the beginning of the project life
cycle, the manager marks the moments when the achieved results are evaluated, forecasts are
made and the further direction of the created product is set.

At present, for project development automation, various solutions are offered that differ in
functionality, performance characteristics, convenience, ease of implementation and training,
ability to provide integration with other means, create output documentation in accordance with
required norms and rules, etc.

One of the tools for project planning and management is Microsoft Project. This tool is
popular due to its broad capabilities, as well as compatibility with many Microsoft products.

The purpose of the work is to draw up a schedule of organizational and technological
process to organize the movement of vehicles on the road to be put into operation using the
project management system Microsoft Project.
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In the process of research, the composition of work on the commissioning of the road was
determined, the duration and sequence of work was established:

Ao — completion of the road network construction;

A; —analysis of road network characteristics — 5 days;

A, — analysis of the condition and location of filling stations — 4 days;

Az — analysis of condition and location of service stations and technological
communication points — 4 days;

A4 — analysis of the condition and location of recreation areas, motels, camping sites,
catering stations — 5 days;

As — analysis of the condition and location of lighting masts — 4 days;

Ag — calculation of car traffic modes — 16 days;

A; — roadway marking — 40 days;

Ag — steel barrier fence arrangement — 40 days;

Ag — arrangement of signal posts — 30 days;

Aio — equipment of pedestrian walkways, sidewalks and bicycle lanes — 20 days;

A;1 — installation of road signs — 20 days;

A, — installation of fiber optic cables and technological equipment (road information
systems, surveillance cameras) — 40 days;

As3 — equipment of tunnels, bridges, viaducts — 20 days;

A4 — equipment of special points of dimensional and weight control and platforms of
mobile points of weight control — 20 days;

Ass — equipment of bus stops — 20 days;

Ass — Parking places equipment — 15 days;

A17 — installation of special systems of engineering protection against unauthorized access
to buildings, fire detection and warning, smoke protection and automated fire extinguishing for
moths, overpasses, tunnels — 10 days;

Ayg — traffic management — 60 days;

Ay — on-the-road traffic control — 3 days;

Ay — control over the road network — 10 days;

A,1 — control of road structures — 20 days;

Ay, — control over the condition of road signs — 20 days;

A,3 — control over the state of road markings — 20 days;

A, — control over the state of electric lighting, communication and loudspeaker alert,
automated schemes — 20 days;

Ays — carrying out environmental activities — all the time starting with A7;

Ay — traffic accident analysis — 10 days;

A,7 — development of measures to eliminate conflict points on the road — 10 days;

Ayg — elimination of conflict points on the road — 40 days;

A9 — completion of preparation of the object under consideration.

In the program the process of drawing up the schedule of works is presented in the form of
hierarchical structure, which is necessary for displaying connections taking into account the level
of development and design.

MS Project offers various tools for project creation and maintenance. One of the most
popular scheduling tools is the Gantt Chart, where each work is presented as a strip located on a
time scale. The Gantt Chart allowed to achieve the best estimate of resources spent and
interrelationships of works. Feature of planning processes in a design kind of activity is
continuous correction and updating of plans up to a stage of completion, therefore it is important
to have an idea of terms of performance of the basic design operations, definition of full duration
of the project on the organization of motor transport movement on the highway being put into
operation.
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The advantage of Microsoft Project program is automatic calculation of network schedule,
which allows to simulate in the shortest possible time the plan of putting the motor road into
operation in accordance with different conditions and tasks.

As a result of using Microsoft Project was optimized a set of works on the organization of
traffic on the road to be put into operation.

Conclusion. Application of computer technology for project management facilitates the
planning process, making it clear and understandable. And the use of multifunctional project
management system Microsoft Project allows not only to use time-tested methods, but also to
minimize the possibility of adverse developments when working on projects of varying levels of
complexity. Microsoft Project allows you to simulate a project of various variations with
subsequent analysis of all interesting factors (resources, machines, mechanisms, financing, time,
etc.). Thus, having modern project management systems, you can quickly and efficiently
perform planning, analysis and optimization of the project, get reports and optimization results.

DEVELOPMENT OF MEASURES TO REDUCE LOSSES
ON CONTROLLED JUNCTIONS

Kapitanau P. I.
Scientific adviser: Ph.D., associate professor Azemsha S. A.

Belarusian State University of Transport, Gomel, Republic of Belarus

Problem field. There are four types of losses in road traffic: economic, environmental,
accidental and social. The main places of their concentration are highly loaded controlled
junctions. One of the ways to solve this problem is to increase the capacity of the streets through
the reconstruction of the road network. However, in conditions of dense urban development, the
reconstruction of the road network is often impossible. Also, reconstruction may be impractical
for economic reasons. Therefore, it is often necessary to improve the efficiency of problem
objects by other ways. One of such methods is the introduction of an adaptive system for
regulating traffic flows, which is designed to solve the urgent problem of traffic control at
junctions in conditions of high traffic load on the roadway.

Objective. Development of measures to improve the efficiency of controlled junctions.

Results. The work carried out makes it possible to form the following preliminary
conclusions:

- the main typical measures to improve the road traffic situation at controlled junctions are
optimization of traffic light regulation parameters and the introduction of adaptive regulation;

- optimization does not involve any financial investment, however, the calculated optimal
parameters of traffic light regulation will be the best only for the traffic that was observed during
the survey period,;

- adaptive control of a traffic light object allows you to more accurately adjust to the actual
traffic at the moment and, due to this, maintain the optimal control when changing the
characteristics of traffic and pedestrian flows.

Implementation. The results of theoretical and experimental studies were adopted for
practical use in the operation of traffic light objects at a number of controlled junctions in
Gomel. The economic efficiency of such facilities is about 167000 US dollars per year.
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GPSS SIMULATION MODELING OF VEHICLES AND PEDESTRIANS TRAFFIC
ON THE ADJUSTABLE RAILWAY CROSSING

Dubovik K. V., Basharimov A. E.
Scientific adviser: PhD., associate professor Kravchenya I. N., Senior Lecturer Dauhulevich V. A.

Belarusian State University of Transport, Gomel, Republic of Belarus

Annotation. The aim of the paper is to develop a simulation model of vehicles and
pedestrians traffic on the adjustable railway crossings in the GPSS World simulation
system, to test the simulation model on the adjustable railway crossing located at the
intersection of Gagarin and Ukrainian streets in the city of Gomel. The simulation model
can be used to justify the choice of options for improving traffic conditions through a
railway crossing — the device of additional traffic lanes, the construction of an overpass.

The huge and frightening pace of motorization of society is an acute and urgent issue.
Twenty years ago in the Republic of Belarus there were forty cars per one thousand inhabitants
of the country, today there are three hundred and twenty cars, and in large cities — two hundred
and ten. Today, sixty thousand cars a year are added to Belarusian roads every year. At the same
time, the harmful impact of cars on the environment increases, road safety issues become more
complex, road capacity decreases, fuel consumption increases, and so on.

Currently, in large Belarusian cities, road users lose from thirty to sixty minutes of their
time during the day due to low traffic speeds and downtime in traffic jams. Due to the high
congestion of the road network, the speed of public passenger transport today is fifteen to twenty
percent lower than the standard. As a result, traffic jams have acquired the status of one of the
most acute problems in major Belarusian cities.

Railway crossings on the same level as highways are also a serious problem and one of the
most important issues for motorists. Due to the rapid growth in the number and quality of the
automobile transport, while maintaining the total volume of the road network, there are problems
with the functioning of traffic flows. On a road network with significant traffic volumes, railway
crossings cannot cope with increased traffic flows. This leads to a sharp decrease in the speed of
communication between the objects of the transport network, prolonged congestion, an increase
in the number of accidents at their locations, a deterioration in the environmental situation and,
as a result, a huge increase in traffic losses.

Due to the poor condition of crossings, the speed does not exceed five to ten km/h. On
mainline railways, the barrier is closed most of the time due to high train traffic. Because to the
peculiarities of the alarm system, the barriers after passing the train do not open immediately.
With very few exceptions, railway tracks are driven in one lane in each direction.

According to the analysis, one of the most important factors causing large losses at railway
crossings, including delays of passengers and cargo, is the uncontrolled growth in the number of
individual vehicles. If the development and modernization of the road network is delayed, this
leads to systematic difficulties in traffic on the roads and significant socio-economic and
environmental damage. It is expected that in the future the number of motor vehicles in the
Republic of Belarus will increase, and the problem of delays at railway crossings will become an
even more complex problem.

The adjustable railway crossing under study is located at the intersection of Gagarin and
Ukrainian streets in Gomel, Republic of Belarus. The main objects of attraction for traffic and
pedestrians located on both sides of the crossing are the largest shopping center in the city
"Secret", Central market, "Ukrainian™ market, shopping center "Victoria", gas station and many
other objects. This railway crossing connects the Central and Soviet districts of the city. A large
flow of vehicles that passes between these areas accumulates at this crossing, which makes it
difficult for all road users to move.
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Traffic lights and barriers are used to regulate the movement of vehicles at the adjustable
railway crossing. Barriers and traffic lights are installed at both entrances. The crossing has one
lane in each direction.

The mathematical model of vehicles and pedestrians traffic on the adjustable railway
crossing can be presented as a queuing system.

The following modeling criteria are considered:

— the average travel time on adjustable railway by a type i vehicle, including the average
downtime of vehicles in the queue before the crossing;

— the number of vehicles that passed the railway crossing without stopping;

— the maximum and average length of queues of vehicles and pedestrians before the
railway crossing;

— coefficient of loading of the adjustable railway crossing.

The proposed queuing model is implemented in the GPSS World simulation automation
package.

GPSS uses blocks that can be linked together to form a network that describes the
movements of transactions or entities in the system. The three most prominent blocks are source
from which transactions are created, a queue where they can wait if necessary, and a facility
where service is performed. Each of these blocks is defined with all the information needed to
drive the simulation automatically. The transaction is the component which moves through a
sequence of blocks that has been designed to model the system being studied. The state of the
components of the model determines the details of how a block of a given type will operate.

Analyzing the simulation results, we can conclude that during the rush hour, congestion
occurs in the morning when driving through the adjustable railway crossing to the city center,
and in the evening in the direction from the city center.

IMPROVEMENT OF THE TRAFFIC ORGANIZATION
SCHEME IN LENIN SQUARE IN GOMEL

Salamonova E.V., Shust O. N.
Scientific adviser: Ph.D., associate professor Azemsha Sergei

Belarusian State University of Transport, Gomel, Republic of Belarus

Lenin Square in Gomel is the central square, which performs both transport, cultural,
household and historical functions of Gomel as the second largest city in Belarus. Traffic and
pedestrian flows intersect on its territory. Crossing points are unregulated. During the hours of
growth in the intensity of traffic and pedestrian flows, congestion conditions, an increase in gas
pollution and conflict situations are observed in this area.

This work examines the transport and pedestrian load of Lenin Square in Gomel on
different days and hours of the day. With the help of simulation modeling in the PTV Vissim
software, the optimal variant of the road traffic organization is determined.

To assess the traffic and pedestrian load, observations of the intensities of traffic and
pedestrian flows were carried out. Observations were carried out 15 minutes each hour from 7:00
to 20:00 on Tuesday, Saturday and Sunday. The obtained values of intensities were multiplied by
4. The way of observation is video recording of traffic and pedestrian flows with subsequent
calculation of their number with reduction to a passenger car in accordance with the coefficients
recommended in technical standards.

The maximum values of transport and foot traffic are observed on a weekday from 17:00
to 18:00 and is 3856 vehicles per hour and 1236 foot per hour, respectively. The minimum traffic
load is observed on Sunday from 7:00 to 9:00 and is 740 vehicles per hour. The minimum
number of pedestrians is observed on Saturday from 8:00 to 9:00 and is 112 foot per hour. To
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assess the performance of the investigated object, a simulation model was created in the PTV
Vissim software product. The obtained model was used to obtain results describing the flow
parameters at the research object.

The results showed that in total for three days, more than 1560 liters of fuel are consumed
at the object under study, more than 150 kg of harmful substances are emitted into the
atmosphere. The total delays of vehicles are 650 car-hours, the total number of their stops
exceeds 66.5 thousand times. For the purpose of reducing losses at the object under
consideration, a number of measures were considered to change the traffic organization scheme:

1 Changing the pattern of traffic and pedestrians. At the same time, it is planned to
dismantle the pedestrian crossing going from the stopping point near the theater to the entrance
to the park of culture and recreation named after Lunacharsky, as well as the installation of
traffic light regulation on the remaining pedestrian crossings across Proletarskaya street and
Lenin Avenue. At the same time, to ensure the possibility of coordinating traffic in Sovetskaya
street, a traffic light control cycle of 84 seconds is envisaged.

2 The proposals are similar to the first option, except that the parameters of the traffic light
cycle are not calculated with reference to the coordination in Sovetskaya street, but based on the
intensity of the conflict flows existing at the facility.

3 The proposals are similar to the first option. However, it is proposed not to introduce
traffic light regulation, but to leave the conflict crossing in accordance with the priority signs.

Simulation models were created for these three variants of traffic management schemes in
the PTV Vissim program. The final annual results of modeling for all the options for traffic
management schemes have shown that, in general, the lowest losses are observed when
implementing the proposed traffic management scheme without traffic light regulation. The
implementation of this proposal will reduce the total volume of fuel consumption when driving
through the object under consideration by 37 thousand liters per year, increase the average speed
of movement by 4.6 km / h, reduce delays by 32,000 hours per year, the total number of stops by
6 million per year and reduce total emissions by 3.4 tons per year.

MEASURES TO IMPROVE THE QUALITY OF TRANSPORTATION
OF PASSENGERS BY ROUTE TRANSPORT

Mikhailouski 1.
Scientific adviser: Ph.D., associate professor Skirkovsky Sergey

Belarusian State University of Transport, Gomel, Republic of Belarus

There are more than 100 passenger transport routes in the city of Gomel, which connect
different areas of the city. Due to the relatively high level of motorization, such a number of
routes creates a high load on the roads in the central areas of the city, which is why traffic losses
are increasing.

One of the ways to reduce losses in road traffic are measures to organize priority
movement of route transport along the road network. These measures represent a complex
change in the conditions of movement of route vehicles, which is carried out on the basis of an
appropriate feasibility study.

Priority movement of MPT can be carried out constantly (daily or during the day) and
temporarily (at certain hours, days, weeks). On small sections of the road, it is allowed to
combine a separate lane for the movement of MPT with tram tracks in the same direction,
located at the same level with the carriageway.

Organizational measures related to the creation of priority traffic conditions for MPT
should be aimed at developing optimal traffic management schemes with a rational level of labor
and material costs, at ensuring road safety during the implementation and operation of the
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priority traffic system for MPT. Organizational activities are carried out in three stages:
preparatory, implementation and initial operation.

At the preparatory stage, it is necessary to perform the following main activities: to
identify sections of the road network where it is necessary to create priority conditions for the
movement of MPT; choose the method of organizing the priority movement of MPT; conduct a
survey of selected sections of the road network with registration of the required characteristics of
transport, passenger, and, if necessary, pedestrian flows; analyze the data obtained during the
survey, calculate the expected efficiency from the implementation of the selected methods of
organizing the priority movement of MAT and make a decision; to develop traffic organization
schemes and a project of construction work, to agree on them in the prescribed manner.

With a positive assessment of the possibility of organizing the priority of MPT,
information is collected, which is necessary to substantiate the economic efficiency of the
method being introduced and to draft a new organization of traffic. In this case, the following are
established: the intensity and composition of the traffic flow during the day; the speed of
movement of certain types of vehicles along the lanes of the carriageway; the speed of the MHT
message when moving along certain sections of the priority organization zone; intensity of left
and right turn flows in intersection zones; the intensity of the use of sidewalk parking lots and
the possibility of their limitation, taking into account the organization of off-street parking and
the use of the adjacent road network.

When performing design work, determining the procedure for coordinating and approving
projects, one should be guided by the Instructions on the composition, procedure for developing,
agreeing and approving design estimates for the construction of an enterprise, buildings and
structures. If the priority conditions for the movement of MPT are provided within the
framework of an automated traffic control system, then it is necessary to be guided by the
instruction "Procedure for the design and commissioning of LSUD in cities"

At the stage of implementation of measures to organize the priority traffic of MPT, it is
necessary to: perform construction and installation and electrical and technical work (including
the installation of road signs, road markings, installation and connection of detectors, etc.);
correct, if necessary, the timetable for the traffic control system in accordance with the expected
increase in the message speed; consider the need to improve the quality of road surfaces in the
areas where priority traffic conditions are introduced; information on changes in the organization
of traffic on the sections of the introduction of priority traffic conditions for MPT should be
brought to the attention of drivers through periodicals, radio, television, as well as the
publication of leaflets. Before the introduction of priority conditions for the movement of MPT,
special classes with drivers should be held. A campaign to promote the changes introduced to the
organization of road traffic should be launched at least one month before the changes are
introduced into force and continue at least two months after the start of the operation of the
priority movement of the MPT.

At the stage of the initial operation of the priority traffic system of the MPT, it is
necessary: to ensure enhanced supervision by the State Traffic Inspectorate on the site with a
changed traffic organization for the fulfillment of the requirements of the Road Traffic Rules;
carry out the final correction of the traffic light signaling modes and traffic schedules; make an
assessment of the actual effectiveness of the implemented measures.

In the course of the study of the possibility of organizing a dedicated strip for MPT in the
city of Gomel, it was found that the implementation of this event is possible only for six streets
of the city, namely: 8th Nonresident; Khatayevich; Cosmonaut Avenue; Eastern bypass;
Sviridova; Sovetskaya (section from Saleo-Gomel to Fedyuninskogo street); Barykin;
International. For these streets, the criteria for organizing a dedicated lane are fulfilled, such as:
the presence of three lanes in one direction, traffic on them by MPT, as well as the intensity of
other vehicles above 400 drives / h.
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ORGANIZATION OF PASSENGER TRAFFIC TO
SPORTS FACILITIES IN GOMEL

Savchuk Y. I.
Scientific adviser: Ph.D., associate professor Skirkovsky Sergey

Belarusian State University of Transport, Gomel, Republic of Belarus

Gomel has a developed sports industry with high-level facilities and world-class coaches.
In recent years, the number of athletic facilities has significantly increased. There are 533 sports
facilities in the central city of a region , including 6 stadiums, a riding arena and athletics
stadium, 2 seasonal ice rinks, 205 sports halls, 10 of which are specialized, 57 swimming pools,
16 tennis courts and other athletics facilities. A wide variety of sports facilities is the big draw
for professional athletes and ordinary people who want to lead a healthy life. Therefore, the
problem how to organize passenger traffic is appeared.

Route orientation is a specific system that includes information transfer to road users about
their location and direction of movement through the use of an individual design road signs in
combination with road markings.

At different stages of movement road users need varying information. Providing this
information we ensure the use of a centralized route guidance system for road users. Drivers,
whose actions directly affect road safety need this information most of all. This, in turn,
determines the basic requirements and principles for its structure and location, as well as the
provision of information.

A complex solution to the problem of high-quality provision of road users with
information on the location of sports facilities can be achieved only by creating a route
orientation system for road users in Gomel, which will take into account the information needs
of various categories of road users.

The purpose of the route orientation system for road users in Gomel is to minimize the
total losses arising from the movement of vehicles along the city's road traffic system, by
improving information for orientation in space. The solution to the problem can’t be
implemented within the framework of particular arterial roads or regions. To solve these
problems it is required to take into account the initial data throughout the city.

The route orientation system of sports facilities in Gomel should provide:

— road safety;

— awareness of drivers about their location and possible routes of movement, the location
of objects (both on the streets and on main roads when crossing them), including such objects of
attraction for vehicle drivers as shopping centers;

— the possibility of timely assessment by the driver of the traffic situation and
maneuvering;

— fast and effective passage of transit transport (using the shortest route);

— comfortable perception of information by road users;

— observance of the general rules for the placement of signs and information in the
settlement.

The organization of the work of the transport system of the city of Gomel during sports
events should ensure a stable, timely, effective, safe and comfortable movement of spectators
and volunteers during the preparation and holding of competitions.

The main aspects of the organization of traffic during the preparation and conduction of
sports events are:

— to preparate the infrastructure of the city through which movement is carried out;

— the preparation of the rolling stock on which the movement is carried out;

— the preparation of a centralized transport management system;

— the preparation of an information support system for consumers of transport services.
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During major sporting events, such as the World Championships or European
Championships, one of the biggest problems is the lack of public transport due to the large flow
of tourists. A promising solution to this problem is to increase the number of buses on the busiest
routes, as well as to organize special shuttles for fans. All major sports facilities need to be
connected with additional routes to train stations. It is necessary to make sure that all fans are
interested in using public transport, rather than taxi or rental cars, as this will significantly reduce
traffic congestion. One of the options for this is to grant all fans the right to use public transport
free of charge on match days and with a ticket and Fan ID.

Thus, we can conclude that ensuring effective and safe movement of spectators, athletes
and volunteers during sports events is a priority task, since it will significantly reduce traffic
losses, specifically, shut-down of vehicles (when using taxi or rental car) and the resulting
consequences (excessive fuel consumption, unjustified stops, over-mileage, etc.)

SIMULATION MODELING OF EMERGENCY MEDICAL SERVICE STATION
AS MULTI-CHANNEL QUEUING SYSTEM

Kazakova A. S.
Scientific adviser: PhD, Associate Professor Kravchenya I. N.,

Belarusian State University of Transport

Annotation. Simulation modeling is an effective method for determining the quality of
operation of emergency medical service stations and substations. The GPSS World
simulation model of ambulance station allows to determine: the average queue and waiting
time for patients or victims, load factor for emergency medical crews, optimal number of
ambulance crews, the average daily number of departures served by the station.

Emergency medical care is a socially significant service and the most popular type of
medical care. The quality and effectiveness of its provision is one of the priority issues of
national security. The effectiveness of managing the operation of an emergency medical service
station directly affects the amount of losses to society. The need to constantly review approaches
and directions in the organizational and methodological work of the emergency medical service
station in order to improve its quality and efficiency is increasing. In particular, it is necessary to
review the generally accepted standards for calculating the number of ambulance crews. The
previously approved standard — one ambulance crew per 10,000 population is not sufficient to
meet the population's need for emergency medical care. This in turn leads to delays in call
handling. Ambulance station crews, replacing each other, perform up to thirty percent of their
work, which significantly reduces the effectiveness of the ambulance station as a whole.

Emergency medical institutions are designed to solve the following complex of medical tasks:

— providing round-the-clock timely and high-quality medical care to patients and victims
who are outside of medical institutions;

— timely transportation of patients, victims and women in labor who need emergency
inpatient care;

— providing medical care to patients and victims who have applied for help directly to the
station and emergency departments.

Simulation modeling is an effective method for determining the effectiveness of stations
and emergency departments, and for comparative evaluation of the operation of stations,
substations, ambulance crews and medical personnel.

The operation of emergency medical service station can be modeled as a multi-stage and
multi-channel queuing system that functions under the influence of incoming call flows of
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patients and victims. The effectiveness of such a system is characterized by the ability of
emergency medical service station or substation to meet incoming calls in a timely manner.

Emergency medical service station as multi-channel queuing system is characterized by:
incoming flow of service call requests, service mode, service time per call, and service
mechanism. Each station is described by a certain number of crews, which are called service
channels, and call, which form a queue for service.

The quality of operation of emergency medical service station or substation depends on its
ability to perform a certain amount of work with the available means under the existing conditions.

These conditions are characterized by the main parameters of emergency medical service
station:

— the average daily number of departures served by the station (substation) in a certain
period (month, quarter, year);

— the average mileage of vehicles in kilometers when performing one departure in the
corresponding period,;

— the average time spent on a single departure;

— the average daily number of departures performed by one crew (load per crew).

As initial parameters of the model require the following information:

— the average number of calls arriving to emergency medical service station (substation) in
the course of a month, quarter or year,

— the average time spent executing a single departure,

— the average number of calls made by one crew,

— the average mileage of the vehicle when executing a single departure.

Randomness of the flow of requests and the duration of their service determines the
random process in queuing system, for the study of which it is necessary to build and analyze its
mathematical model.

Insufficient capacity of emergency medical service station or poor management of crews
leads to decrease in the speed of call flow service, increase in the number of late departures, and
increase in the length of the queue of patients or victims waiting for service. The excess number
of crews leads to an irrational use of funds in the organization of emergency assistance to the
population in the service area.

The task of investigating and optimizing of an emergency medical service station is
formulated as follows. There are n crews at the emergency medical service station. On average,
in one hour, the station receives A; calls (of which a % are emergency calls, B % are urgent, and
vy % are false); A, patients and victims seek help directly at the emergency medical service
station. The travel time of the ambulance crew to patient, service and return to the station
without hospitalization is random and has an indicative distribution with an average value of 1
minutes, for hospitalization — p, minutes, for a false call — us. The service time for patients who
have applied directly to the emergency medical service station is us minutes. The service process
is considered stationary, and the flow of requests to the station is the simplest.

The task is to create an optimal ratio of the number of incoming calls and the ability of the
station (substation) to perform them in a timely manner with the necessary number of crews
under the existing work parameters due to the service area.

A simulation model of an emergency medical service station in GPSS World simulation
system has been developed.

The developed model of an emergency medical service station allows to determine:

— the average number of emergency medical crews on departure;

— the average daily number of departures performed by one crew;

— load factor for emergency medical crews;

— the average number of calls waiting for ambulance service;

— the average waiting time for patients or victims ambulance crews;

— the average time spent on performing one departure, taking into account hospitalization,
false calls and the severity of the disease (the time spent by the ambulance crew to the place of
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call, servicing and returning to the emergency medical service station with or without
hospitalization of the patient);

— the average number of calls in the system (at the station);

— optimal technological breaks for emergency medical crews;

— optimal number of ambulance crews by time of day, day of the week;

— the average daily number of departures served by the station during a certain period
(month, quarter, year).

SIMULATION OF ADJUSTABLE PEDESTRIAN CROSSING
WITH CALLING DEVICE

Yasinski V.V., Filipovich V.V.
Scientific adviser: PhD, Associate Professor Kravchenya I. N., Senior Lecturer Dauhulevich V. A.

Belarusian State University of Transport

Annotation. Assessment of loss of time and increased security on adjustable pedestrian
crossings is a relevant topic of research currently. The purpose of the work is creation
simulation model in GPSS for investigation adjustable pedestrian crossing with calling
device when managing vehicle and pedestrian flows with specified intensities.

The growth of road transport and traffic volume leads to an increase in vehicle traffic,
which in large cities results to serious transport problems. According to the National Statistical
Committee of the Republic of Belarus, the level of provision of the population with passenger
vehicles in the country is inexorably growing. So, since 2005, this figure has grown from 180
vehicles per thousand people to 320 vehicles per thousand people in 2019. Thus, in less than
fifteen years, this indicator has almost doubled.

However, it is important to note that Belarus is not a leader in the world in terms of
motorization. This means that the problem of motorization is a global problem. The
consequences of motorization are already evident today: lack of parking spaces, increased
mortality in road accidents, traffic jams, and increased carbon dioxide in the air.

Let's focus on one of these consequences, namely, the increase in deaths from road
accidents. The most common fatal traffic accidents occur when a pedestrian is hit.

Statistics on road accidents show that, despite the efforts made, pedestrians remain the
most vulnerable road users, and road accidents are caused by both drivers and pedestrians.

An important task is to develop a simulation model of traffic and pedestrians on a
controlled pedestrian crossing with a calling device.

The object of the study is an adjustable pedestrian crosswalk located near the intersection
"Victory Avenue — Vetkovskaya street”. The traffic intensity of pedestrians and vehicles on this
intersection is quite high, especially during rush hours. This fact can be explained by the fact that
Victory Avenue is one of the central streets of Gomel. Along Victory Avenue there are a large
number of different shops that are objects of attraction. In addition, the Belarusian State
University of transport is located in the immediate vicinity of the intersection under study, which
is also an object of attraction for students and employees of this University.

The peculiarity of this adjustable pedestrian crossing is that it is equipped with a traffic
light with calling device, thanks to which the red signal of the pedestrian traffic light will not
change to green without necessity.

The mathematical model of adjustable pedestrian crossing with calling device was presented
as a queuing system. The next step is creation the simulation model of adjustable pedestrian
crossing using GPSS World system and execution a number of experiments on the constructed
model in order to determine the optimal operation of the traffic lights cycle when controlling traffic
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and pedestrian flows with specified intensities. Development of the simulation model includes
several stages: programming in GPSS, verification and assessment of the adequacy. GPSS uses
extensive user interface to simplify the process of creating a simulation model. It also provides
animation capabilities where changes in the system can be visually observed.

The use of the simulation model will allow to identify the disadvantages of traffic lights
with calling device, optimize the traffic cycle, and make an informed decision about the type of
traffic lights at pedestrian crossings.

AJANITAOIA KABIHU MAIIUHICTA AJIS BE3IIEYHUX YMOB
POBOTMU 3I'' JHO 3 BUMOI'AMHU IHTEPOIIEPABEJIBHOCTI

I'epuakiBcbkuii M. L., cTyneHT
HaykoBuii KOHCYJIBTAHT: K.T.H., AoueHT Jxyc B. C.

JIpBiBcbKa (inist JJHITPOBCHKOTO HAI[IOHATLHOTO YHIBEPCUTETY 3aII3HUYHOTO
TPaHCHOPTY iMEHi akaaemika JlazapsiHa

Ha cporopnimmiit MomeHT AT « YKp3ami3HHID CTUKHYJIACh 3 PsIOM MpoOJieM MOB'SI3aHUX 13
BXOJ/DKEHHSIM BITUM3HSHOI 3alI3HMYHOI CHCTEMH B TPAaHC-€BPOIEHCHKY TPaHCHOPTHY Mepexy. He
Bi/IMIOBI/THICTH JI0 HOPMATHBHOI Ta TEXHIYHOI 0a31 CTBOPIOE TPYIHOILI MPH BUKOHAHHI TPAHCIIOPTHO-
JIOTICTUYHUX 3aBJaHb MIATNPUEMCTBA 1 Taly3l B LUIOMY. BajkiMBuUM acmieKToM B Liil cuTyalii €
oOJalmTyBaHHSA pPOOOYMX MiCI[b JIOKOMOTUBHHX OpHraj, ake BiJl IBOTO 3aICKHTh SIK
MPOIyKTUBHICTb Mpalli, TaK 1 Oe3MeKa pyxy Ta IHTEHCUBHICTh 3/11ICHEHHS TPAHCIIOPTHHX I1€PEBE3CHb.
BupimieHHs1 TeXHIYHO HOPMATUBHHUX IPOOJIEM J]a€ 3MOTY B a3y IiIBUIIMTH €(PEeKTHBHICTh Tally3i B
[JIOMY, Ta 3HaYHO 3MEHIUMTH YaC BAaHTAXIB B JIOPO3i-BIANOBIIHO II€ € XOPOLIUM BaKeJeM
HOKpaIlleHHsT Oi3Hec KIMaTy Ui MOTEHLIMHUX KIIEHTIB, a TaKo)X CTHUMYJIIOBAaHHS EKOHOMIKH
VYkpainu, 3a paxyHOK IiABUIIEHHS KOe(DIIIEHTY (PIHAHCOBUX JI0XO(IB KOMIIaHIi.

IcroTHOIO TIPOOIEMOIO B pyXOMOMY CKJIaJi Y3 € MiABUILEHUN piBEHb IIyMy Ta BiOpauii Ha
po6ouomy wmicii( KaGina wmammumuicta). Ile moB's3aHO 13 3acTapulicTIO TIEBHUX 3pa3KiB
aokomoTuBiB Ta MBPC ki Ha 1aHOMy eTami eKCILTyaTYIOThCSl B PYCi, Taki SIK MaricTpaybHi
enextpoo3u BJI10, BJI11M, BJI80, TeroBo3u 2TE10, 2M62, 2TE116, enextponotaru cepiit
EP, ta nuzens-notsaru cepiit JIP Tomo. Bupimennsam 1iei npoGieMu € KOMIUIEKCH 3aX0/IiB LI00
MOJIepHi3allli JaHuX THIIIB PyXOMOTro CKJaay, Ta IMIIEMEHTalis HopMaTuBHOI 0azu €C mono
3amizHuyHoi ramysi (TSl) B crannmaptu 3amizHuuHOi Marictpani Ykpainu. Ilpu po3poOkax Ta
MoOJIepHi3allli KabiHM MallluHICTA.

30BHIIIIHS OOLIMBKA KaOIHH BUKOHYEThCS 13 CTaNIi TOBIMHOK HE MEHIIe 3 MM (Ha BaHTaKHHX
JIOKOMOTHBAaX), ab0 13 aJIOMIHIEBHX CIUIaBIB BHCOKOi MIIIHOCTI, JJIsl 3armoOiraHHs TpOOUTTS
TMOTETUYHUMH 3ycTpiuHUMHU oO0'ektamu. s mpukiany, Ha [TAT «JIpBiBcbka 3amizHULIS» NPH
BIOpOBaUkeHHI BuUMOr €C BHKOHYEThCSI MOJEpHI3allil BaHTAXHUX elekTpoBo3iB BJI11M.
EnekTpoBo3u NpoOXonasaTh MOBHY MOJAEpHI3allilo, i3 BCTAHOBJIEHHSM HOBHUX CHCTEM KepyBaHHS,
MOJIMIIEHHS TATOBUX XapaKTEPUCTHK, a TAKOXK MOBHICTIO OHOBJIEHUMHU pOOOYNMHU MiCLISIMHU.

[Tpu BBezieHI B €KCIUTyaTallilo Ha BUPOOHUIITBI TAKOK MPOBOIUTHCS KOMIUIEKCHA aTecTallis
poboyoro wmicis, i3 OLIHKOK IMIKIIUIMBUX BUPOOHWYHMX (aktopiB. 3rimHo BuMoram TSI, ski
BPaxOBYIOThCSI IPU NMPOBEJICHHI KOMITJIEKCHOT MEePEBIPKU- B KaOiHI MOKPAIy€eThCS MIKPOKJIIMAT,
IIyMO-BIOpO  130JIAIIis, TMOJIMIIyeTbess cuctema Oesmeku  «Omnepartop-mamuHay. [ani
HOBOBBEJICHHSI CHPUSAIOTH Habarato sKiCHIIOMY poOOYOMY TMpOLECY, 3MEHIIYIOTh BILUIUB
HIKIUIMBUX BUPOOHMYMX (AKTOpIB Ha 370pPOB'Sl JOKOMOTHBHOI Opuraau. 3MeHILEHUN piBEHb
IIyMy- pO3BaHTaXye (i3W4YHy Ta HEPBOBY CHUCTEMHU MallMHICTa. BrpoBa/kKeHHs TaKuX 3aX0JiB
Ha BUPOOHHMIITBI — SIBIISIOTH COOOI0 KPOKHM JO BHPINICHHS TMHUTaHb IHTErparlii yKpaiHCHKOi
MaricTpaii B 3araJibHOEBPONECHCHKY.
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AHAJIT3 I IVIAXHW 3HUKEHHSA ITYMY B TACAXKUPCBKUX BAI'OHAX
3 YPAXYBAHHAM BUMOI' IHTEPOIIEPABEJIBHOCTI

bimk M. T'., ctynent
HaykoBuii KOHCYIBTaHT: K.T.H., 1OLEHT MisstHuy A. P.

JIpBiBChKa Pinis [JHITPOBCHKOTO HAI[IOHATTLHOTO YHIBEPCUTETY
3aJII3HUYHOTO TPAHCIIOPTY iMeHi akaaemika B. Jlazapsua

I'moGaizartiss eKOHOMIKH, 3pOCTaHHS BUMOT JI0 IIBUAKOCTI Ta SIKOCTI MEPEBE3CHHS BAHTAXIB 1
MACAKUPIB, MOCHJICHHS BUMOI JI0 €KCIUTyaTalii pyXOMOro CKJIamy MPH3BOAATH 1O HEOOXITHOCTI
TEXHIYHOI MOJICpHi3allil pyXOMOT0 CKJIQy B 00J1aCTi €KOJIOTTYHOT OE3MEKH IMacakupiB.

Takox BaXITMBOIO HEOOXIJHICTIO € Y3TO/KEHHS HOPMAaTHBHO-3aKOHOJABUMX AKTIB, KA
J03BOJIUTh 3HIMATH pErioHaJdbHI OOMEXKCHHS Ha IIEPEBE3CHHS IMacaXUpiB MpU HaJaHHI
TPAHCHOPTHUX MOCIYT.

ToMy Ha manuii MoMmeHT yHi(ikaiii HOpMATUBHO-NIPABOBOi 0a3M, a TaKOX MIAXOIIB JI0
eKCIUTyaTallii, peMOHTY 1 MOAEpHi3alil KOHCTPYKIiii pyXxOoMOro CKJaay BiAMOBIIHO 1O BUMOT
1HTEpONEepabeIbHOCTI, € aKTyaJIbHOIO MPOOIEMOI0 CYYaCHUX 3aI3HUIL YKpaiHU.

VY 3B’3Ky 3 IUM € aKTyaJIbHUMHU HACTYITHI 3aBJJaHHS JOCIIHKSHHS:

1. IlpoBectu aHasi3 Cy4acHOro CTaHy BUMOI 1O ITyMOBHMX HABAHTa)KE€Hb Y NACAKUPCHKOMY
pyXoMoMYy cKliaai YKpaiHu.

2. IIpoBectu aHali3 Cy4yacCHOI'O CTaHy BUMOT JI0 IIYMOBHUX HaBaHTAXEHb y MMACAKUPCHKOMY
pyxomomy ckiaai kpain €C.

3. Ha ocHOBI mpOBENEHOr0 aHali3y 3ampolOHYBAaTH TEXHOJOTIYHI MiJXOJU MO0
3MEHIICHHS IyMOBUX HABAaHTAXXECHb B TTACAKHPCHKOMY PYXOMOMY CKJIaTy.

B Vkpaini gonmycTumi HOPMM IIYMOBOI'O HAaBaHTaKEHHS 3alUCAHO B HACTYIHOMY
HOPMAaTUBHOMY JOKyMeHTI — JlepkaBHI caHiTapHi HOpMu. CaHiTapHi HOPMH BHPOOHHYOTO
mymy, yiabpTpasByky Ta indpassyky (JICH 3.3.6.037-99).

TexHiuH1 KpuTepii 10 3ByKOBOIO HaBAaHTAKEHHS Ha 3ali3HUYHOMY TPAHCIIOPTI HaBEZEHI B
TSI "Rolling stock — Noise" (Commission Regulation (EU) No 1302/2014 of 26 November 2014
on the technical specification for interoperability relating to the subsystem “rolling stock - noise”
amending Decision 2008/232/EC and repealing Decision 2011/229/EU (Amended by
Commission Implementation Regulation (EU) 2019/774 of 16 May 2019)).

Bcranosneno, mo kpiMm TSI 1 upexktus, B €Bponeiicbkomy Coro31 AiI0Tb HACTYITHI
peKoMeHJalli 3 NIyMOBOI'O HaBaHTAXKEHHS: pexoMeHnaiii BcecBiTHbOI opranizamii 0XopoHH
3I0pOB'A, a TaKoX HalllOHaJbHI cTaHgapTH. IIpoBeneHO TOPIBHSUIBHUN aHami3 BHUMOT
HOPMaTHBHUX JOKyYMeHTIB Ykpainu Ta kpain €C. [TokazaHo, mo Bumoru TSI € MeHII cyBopuMHU B
MOPIBHSHHI 3 HOPMAaTUBHUM JIOKYMEHTaMU YKpaiHH, ajie HallloHaJbHI BUMOTH KpaiH €Bpomnu 10
IIYMOBOI'O HAaBAaHTAXXEHHS € OUIbII >KOPCTKUMH, HiK BUMOrd TSI 1 YkpaiHu, TOMy HHUTaHHA
3HW)KEHHSI TTYMOBOTO HABAaHTAXXCHHS Y BITUM3HSIHOMY IAaCaKUPCHKOMY PYXOMOMY CKJali €
aKTyaJIbHOIO MPOOJIEMOI0 CYYacHHMX 3alli3HUIb. PO3rsHyTo NUIAXM YHidikamii BUMOT 0
IIyMOBOTO HAaBaHTA)XCHHS Ta BCTAaHOBJIIEHO OCHOBHI JDKEpena HaIXOIDKEHHS 3BYKOBHX
HaBaHTaKEHb B BaroH.

VY po0oTi Ha OCHOBI Pe3yNbTATIB JITEPATYPHUX JAHUX MPOAHAII30BAHO TEXHIUHI PIILIEHHS
[0 aKyCTUYHOI 130JIA1i1 MPUMIIIEHb BHYTPIIIHBOTO MPOCTOPY 3ai3HUYHUX BaroHiB. Ha ocHOBI
MPOBEACHOTO aHaII3y HaJIaHl MPOIMO3HUIIii MO0 ITyMOBOI 130JIS11iT KOHCTPYKITINA MacaKUPChKUX
BaroHiB sIK 32 PaXyHOK BUKOPUCTAHHS «KJIACUYHUX MIIXOIIB» - 3BYKOMOITTMHAIBHUX MaTepialiB
Ta ampoOOBaHMX TEXHIYHUX pIlIeHb, TaK 1 «HEKJIACUYHUX» - BHUKOPUCTAHHS €JIEMEHTIB
KOHCTPYKILIIH 3 BUCOKMMU J1eMII(ipyBAIbHUMHU BIACTUBOCTSIMHU.
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AHAJIN3 BO3MOKHOCTEN OPTAHU3AIIMA MMACCAXKHUPCKHAX IHEPEBO30OK
HA YYACTKE INIEPEMBbBIIIJIb —- TPYCKABEIl C YYETOM TPEBOBAHUU
HUHTEPOIIEPABEJIBHOCTH

KgBuk A. B., cryaent
Hay4Hblif KOHCYIBTAHT: K.T.H., TOIIeHT babsk H. A.

JIHEPOBCKUI HALIMOHAIBbHBIN YHUBEPCUTET KEJIEC3HOJOPOKHOTO TPAHCIIOPTA
uMeHHd akagemuka B. Jlazapsiaa, JIbBoBcKkuil puiman

Ceronns TpyckaBeUkHil KypOpPTHBIA PErvoH SIBISETCS OQHUM M3 CaMbIX IOCELIAEMbIX
KypopTOB YKpauHbl. EjKE€rogHo Croja NpUe3KaroT ThICAYU OTABIXAIOLIMX M3 Pa3HBIX YTOJIKOB
mupa. bnaromaps cBouMm mnpupogHbBIM JeueOHbIM (akTopam TpyckaBer npuoOpeTaeT Bce
O0JbIIYI0 TOMYJISPHOCTh CpeAM TypucToB U3 EBpomelickux cTtpaH, ocoOeHHO u3 [lonbim
(ynenbHbIN Bec MHOCTpaHLEeB U3 [lombiin, B TeUeHNE MOCIEIHUX ABYX JIET UMEET TEHACHIIUIO K
CTPEMHTEIBHOMY pocTy U cocTaBisgeT 51%). Jlns nmporHo3upoBaHus MOTEHLUAIBHOTO 00beMa
NAaCCaXUPCKUX IepeBo30K Ha yuacTtke llepembinie — Tpyckasen Obula NpoaHaIU3MpPOBAHA
JUHaMHKa KonuuecTBa TypuctoB u3 Ilomsmm, nocemarommx Tpyckasen. MHexons wus
pe3yapTaToB MporHo3upoBanus, Ha 2021 rox oxkugaeMoe KOJIMYECTBO MOCETUTENIEH COCTABIISIET
6onee 35 Tbic. uyenoBek. B To ke Bpems craHuus TpyckaBen uMeeT HEyAOOHOH
KEJIE3HOIOPOKHOE COOOIICHHE ¢ eBpomneickuM xabom — cranmmed [lepembInuib, KOTOpHIA B
HACTOALIEE BPEMs CTal OCHOBHBIM ITYHKTOM IIE€PECAJKH TYPUCTOB, IYTEIIECTBYIOLIMX MEXIY
ctpaHamu EBpocoro3a uepe3 Ykpauny.

OpHUM H3 crOCOOOB MOBBICUTH KOHKYPEHTHOCTb JKEJIE3HOAOPOKHOTO TpaHCIOpTa B
MEXIyHApOJAHOM coobmennn YkpauHa — [lonpima ObIIO BHEIpPEHHWE CKOPOCTHBIX ITOE€3710B
«MHTepcutn». OnHAKO, 3allyCK MEKPETHMOHAIBHBIX CKOPOCTHBIX moe3n0B «MHTepcutn»
coobmienneM Kue — Ilepemblnuip He pemraeT BOMPOCH YAOOHOTO COOOIIEHHUS C KypOPTHBIM
pernonoM Tpyckasna. XKene3HOOOpOKHBIM TPAHCIIOPT TEPSET CBOUX MACCAXKUPOB, ITOCKOJIBKY,
Hapsly C HEyJOOHBIM TpaUKOM JIBUKEHHUS, IMyTEIIECTBHE [0 JaHHOMY BapUaHTy
peaycMarpuBaer nepecaiaky Bo JIbBoee Ha noesna TpyckaBenkoro HamnpasJICHUs], KaK IIPABUIIO,
NEPENOJIHEHHbIE PErMOHAbHBIE 3JEKTPOINOe37a C HECOOTBETCTBYIOIMM YPOBHEM KoMQopTa.
[Ipuropoansie 3MEKTPOINOE31a OTHPABISAIOTCS € MPUTOPOJHOrO BOK3ala, HAXOIALIErocs Ha
3HAYUTENIBHOM PACCTOSIHUU OT IJIaBHOTO JKEJIE3HOIO0POKHOr0 Bok3ana. [loeznka ot [lepemslinuis
1o TpyckaBiia npy TakoM BapuaHTe MyTEIIECTBUS B HACTOsAIIEE BpeMs 3aHUMaeT OoJsiee 6 yacos.
Typuctel B TakoM cllyyae, Kak TMpaBHJIO, BBIOMPAIOT aBTOTPAHCHOPT, B YAaCTHOCTH
KoM(opTadenbHble aBTOOYChl ¢ KOHIMIIMOHEPOM, a TaK)K€ HEJIMIIEH3HMOHHBIX MEepEBO3YHKOB,
KOTOpbIE HE OTJINYAIOTCd KOM(POPTHBIMH, a INIABHOE — O€30MaCHBIMHU YCIIOBUSIMH MOE3/IKH.

Wnes BOCCTaHOBJIEHHUS >KEJIE3HOIOPOKHOTO cooOuieHus Mmexay YkpauHoil u [lombrieit
4yepe3 NpPOMYCKHOW NyHKT ManbxoBulle — HbpDKaHKOBMYM, CYIIECTBOBABIIETO HA YYacTKe
[lepempiniuib — XbipoB — Cambop — TpyckaBenm HMeeT 3HAUUTENbHYIO MOJACPKKY
OO0IIIECTBEHHOCTH O 00€ CTOPOHBI IpaHuIlbl. [lepcriekTiBa BOCCTAaHOBIEHUS JaHHOTO COOOILECHUS
oOcyx/ianach Ha MEXIYHAPOAHBIX HAYYHO — IMPAKTHUECKUX KOH(PEPEHIMAX, MEXKIYyHAPOIHBIX
dopymax u kpyrasix cronax B Ilepemsinuie, Bapmase, JIbBoBe, rae Hamuia ogoOpeHue cpene
YUEHBIX U OOIIECTBEHHBIX JAeATeNed, a TaKKe PEerMOHAbHBIX M MECTHBIX OpraHOB BIACTH,
OpOQUIBHBIX MUHHCTEPCTB, TOCYIApCTBEHHBIX JKeNe3HbIX Jjopor. CorylacHO MpPOTOKOIY
NEperoBopoB Mex1y pykoBojacTBoM rpynnbl «PKP» u AO «YkpaumHCKas >Kele3Has JI0poray,
NOJIbCKAasi CTOPOHA MNOATBEPAMIIA 3aMHTEPECOBAHHOCTb B BOCCTAHOBJIEHHH HKEJIE3HOJOPOIKHOTO
coobuienus Ilepembiniuie — HukaHkoBUYM ISl TBMIKEHUS JIETKUX JU3EJBHBIX MACCAKUPCKUX
noe3zioB  (PenbCoBBIX aBTOOYCOB). YKpauHCKash CTOpPOHAa, B CBOIO O4Yepelb, BbIpaszuia
3aUHTEPECOBAHHOCTb B PEATIM3ALIMU HHBECTULIMI C LEIIbIO 3aIlyCKa ITaHHOTO COOOIIEHUS.

Crnenyer OTMETUTh, 4YTO B Cly4dae OpraHU3aIMHM JKEJIE3HOJOPOKHOTO COOOLICHUS
[Tepembimie — HuxankoBuun — Tpyckasen, paccTOsIHME MEXKIYy KOHEYHBIMHM IIyHKTAMH 3TOTO
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MapIIpyTa >KeJIe3HOM cocTaBIATh 115 KM, UTO MO3BOJIMT €ro MPEOI0JIEBATh MEHBIIE YeM 3a 3,5
yaca JIaKe ¢ y4eTOM IIPOXO0KACHUS MPOLEAYP TaAMOKEHHOTO M IIOTPAHUYHOIO KOHTPOJIA.
Okcrutyaranus ydyactka [lepembins — HukankoBuun — XbIpOB CYIIECTBEHHO BJIMSIET HA
pa3BUTHE NIPUTPAHUYBS U PEIICHUS BOIIPOCOB TPAHCIIOPTHOTO COOOIIEHNUS B peruoHe. JIBIkeHue
nmoe3/1oB yuactka XbIpoB — HuxkankoBuun (kosest 1435 mm) He npousBonutces ¢ 1995 roga. s
BOCCTAHOBJICHHSI IBHJKEHUS [TOE3/]0B HA TOM Y4acTKe HEOOXOAMMO MPOBECTH Psi/i KAITUTAIBHBIX
paboT Mo PEeMOHTY MYTH, OOIIas CTOMMOCTh KOTOPBIX COCTaBUT OKoJio 122 muH. rpH. [IpoekT
«BoccTraHOBIIEHHE YKPAUHCKOM YacTU MEXIYHAPOIHOIO TPAHCTPAHUYHOTO JKEJIE3HOIOPOKHOIO
coobmenust Ilepembrnns — HmkankoBuun — XwipuB — 3aryx (Ilompma) Bkmoden B [Lman
Meponpuatuii Ha 2019-2021 rr. mo peanuzanuu HauuoHaJIbHON TPaHCHOPTHOM CTpaTervu

VYxpaunst 2030.
Takum o00pa3zom, B HacTodllee BpeMsl CYIIECTBYIOT MPEINOCHUIKM BOCCTaHOBJICHUS
KEIIe3HOJOPOKHOTO  coobmienust  Ilepembrne  —  HmkankoBuuu. OnHako — JaHHOE

KEJIEe3HOAOPOKHOE coolIIeHne He OyneT A (PEeKTUBHBIM 0€3 €ro CoriacoBaHHUs C COOOIICHUEM
HuxankoBuun — TpyckaBen mo koseu 1520 MM € HCHOJIB30BaHUEM IIOJBUYKHOTO COCTaBa
YKPAMHCKHUX KEJIE3HBIX TOPOT.

Heo0OxomiMo BBIOpaTh ONTUMATBHBIA THIT TIOABMKHOTO COCTaBa JUISl TAHHOTO COSIMHEHHS C
y4eTOM IUJIAHUPYEMOTO MAacCaKUPOIMOTOKa, pa3paboTaTh COMVIACOBAHHBIA TpaUK JBHUKEHUS
10€3/I0B, OIIPEAEIUTH IUIAHUPYEMbIE TEXHUKO-I)KOHOMHUUYECKHE ITOKA3aTENH JAHHOTO TATOBOIO IUIeya.

BoccTanoBneHue morpaHU4YHOrO KEJIe3HOJI0POKHOIO JBIKEHUS B YKa3aHHBIX y4acTKax,
AT BO3MOXKHOCTh COeIMHMTH [lepeMbnuib ¢ KypoptHOM 30HOM TpyckaBma Peanmsanus
MPOEKTa MOJOXKUTEIBHO MOBIUAET HA Pa3BUTHE MEXIYHAPOJHOTO TypU3Ma, CIOCOOCTBOBAThH
CO3/IaHHIO HOBBIX pabOYUX MECT U MHTEHCU(UKAIIMN TPAHCIPAHUYHOI'O COTPYAHUYECTBA MEXKIY
[Tonpiel u YKkpauHou.

AKTYAJIBHICTB KAZPOBOI'O 3ABE3IIEYEHHA
HA 3AJIIBHUYHOMY TPAHCIIOPTI B YMOBAX IHTEPOIIEPABEJIBHOCTI

PixniB P. B., ctynent
HayxoBuii KOHCYJIBTAHT: K.T.H., JoueHT J[xyc B. C.

JIbBiBChbKaA Pistist J{HITPOBCHKOr0 HAI[IOHAIBHOTO YHIBEPCUTETY 3aJi13HUYHOTO
TpaHCIIOPTY IMEHI akazaeMika JlazapsHa

VYroga npo acomianio Mk YkpaiHoto Ta €C € yHIKaIbHUM JBOCTOPOHHIM JIOKYMEHTOM,
SKUM BHUXOIMTH JAJEKO 3a PaMKM MOJIOHMX Yroj, cBoro vacy ykiaaeHux €C 3 kpaiHamu
HentpanpHoi Ta CxigHoi €Bpornu. Yroaa MoKiIWKaHa 3a0€3MeYnTH IKICHO HOBUM, MOTTHOIEHUH
¢dbopMaT BIIHOCHMH MiX JOTOBIPHHMHU CTOpPOHAMH Ha TPHUHIMIAX «IOJITHYHOI acoriarmii Ta
€KOHOMIYHOI 1HTerpamii» 1 Mae CTaTH CTpaTeriyHUM OPIEHTHUPOM IpPU INPOBEIEHHI pedopM y
TPAHCHOPTHIA Ta eHepreTuuHii chepi YkpaiHu, 30Kkpema, K 0a30By 3alpoBaTUTH MOJEIb
IHHOBAIIIITHOTO PO3BUTKY, 1110 HpuiiHaTa B €C.

IIponoBxkeHHsI CTPYKTypHOro pedopMyBaHHS, OpraHi3aliifHOT Ta TEXHIKO-TE€XHOJIOTIYHOT
MOJIepHi3allii TPaHCIIOPTHOTO Ta €HEPreTUYHOrO0 CEKTOPIB, 110 B MEPCIEKTHBI CTBOPIOBATHME
YMOBH JJIs1 HAPOIIEHHS KOHKYPEHTOCIPOMOXKHOCTI BITUU3HSHOTO TPAHCHIOPTY Ta JOIIOMaraTuMe
BUWTH Ha Kpallll CBITOBl CTaH/IapTH B OOCIIyrOBYBaHHI JKUTT€3a0€3ME€UEHHS IPOMaIsiH Y KpaiHu
BXKeE Y HalOMMK4OMy MallOyTHbOMY.

OCHOBHMM BHKJIMKOM, IO CTOITh Iepes YKpaiHOK0, SK YK€ 3raayBajocs BHILNE, €
HEOOXIJHICTh 3aBeplLIeHHA pe(OpMyBaHHS 3aJI3HULL 1 MIBUILEHHS SKOCTI OOCIyroBYBaHHS
KJIIEHTIB Ta 3JIMCHEHHS ITUX MPOIECIB y (apBaTepi €BpONEHChKoi JiOepalbHOI MOMITHKH, IO
TICHO TOB’si3aHa 3 IMIUIEMEHTAIliel0 JupeKTuB €C mo10 3aIi3HUYHOTO TPAHCIIOPTY YTOIH MPO
acomiariito Mk €C Ta VYikpaiHOiO, 3a SKOK Yy 3aKOHOJABCTBO YKpaiHW HEOOX1IHO
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IMIUIEMEHTYBaTH JBaHAIIATh HOPMAaTHBHO-TIPABOBHX AaKTIB IOJO 3aJi3HUYHOTO TPAHCIIOPTY
I0JI0 IOCTYITY 10 PUHKY Ta 1HPpacTpyKTypH.

BrpoBajpkeHHsT 1HHOBAIiMHMX MIAXOMIB y iSUIBHOCTI MIANPUEMCTB TOYMHAETHCA 3
KpPEaTUBHOTO MHCJICHHS, CYYaCHHUX METOJIB YIPaBIiHHS, cepell SKUX — 3AaTHICTh [0
HECTaHJAPTHUX pilllcHb, 0araToacrneKTHICTh Ta aJbTEPHATUBHICTh BHUPIMIECHHS MpoOiIeM,
THYYKICTh Ta aIanTUBHICTh, TMEpexiJy J0 CHUCTEMH YIPaBIiHHA 3MIHAaMH, CTBOPCHHS
CHPUATIMBOTO CEPEOBHUIIA /ISl OJANIBIIONO BIPOBAKEHHS HOBUX TEXHOJIOTIH Ta MiAXOIiB.

BupimeHHs muTaHbh YAOCKOHAJICHHS CUCTEMH YIIPABIiHHS MEPCOHAIOM Ha 3aJI3HUYHOMY
TPAHCHOPTI JIGKHUTH Y TUIOIIMHI MOKPAIIEHHS Tajly3eBoi CUCTEMH MiATOTOBKU 1 1000py KaapiB
KEpIBHUKIB 1 (paxiBIliB ramaysi.

[TpoBenenHs HanekHOI poOOTH 3 KaIpoOBOro 3a0e3MeueHHs Ha 3alli3HHYHOMY TPAHCIIOPTI
CIIPHUATHME HAIAro)KCHHIO OUIBII TICHOTO MIKHAPOIHOTO €KOHOMIYHOTO CIIBPOOITHHUIITBA Ta
HiIBUIIEHHIO KOHKYPEHTOCIIPOMOXKHOCTI YKpPaiHCBKUX 3ali3HHMIb HAa PHUHKY TPAHCIOPTHUX
MOCJIYT, 1aCTh MOMJIMBICTh €()EKTUBHO BUKOPHUCTOBYBATH MaTepialibHI PECypCH, 3acO0H mpailli a
TaKOX BUTi/HE TEOMOJITUYHE PO3TAllyBaHHSA YKpaiHW, 30alaHCYBaTH IHTEpPECH 3aji3HHIb Ta
CIIOXHMBAYIB 1X MOCIYT.

[TepcnekTHBOIO TMOAANBIIOT0 HAYKOBOTO IOIIYKY € BHUBYEHHS Ta aHATi3 3aKOPIOHHOTO
JOCBily 3 NHUTaHb BiIOOpY KaJpiB Ha 3ai3HUYHOMY TPAHCIOPTI, PO3pOOKAa KOMIUIEKCHHUX
npoueayp Bijoopy npodecioHaaTbHUX KaIpiB.

BUKOPUCTAHHSA I'EJIEBUX AKYMYJISITOPHUX BATAPEM
HA 3AJIIBHUYHOMY TPAHCIIOPTI

[TaBnoBcwkuit B. O., ctynent
HayxoBuil koHCynbTaHT: BUKiIagad Maptunenko O. €.

BCII «Mapiymnonbebkuil nonitexHiyauid paxosuit konemx» JABH3 «I1ATY»

Anomauin. GEL VRLA (SLA) abo cenesi axymynamopu (erekmponim - 2enenoodiouuii) -
BUO  CBUHYEBO-KUCTOMHUX HEOOCIY208Y8AHUX —2ePMEMUYHUX AKVMYISAMOPIE8, 6 SKUX
IMMOOINI3ayia eleKmponimy Ha NIACMUHAX 00CAAEMbCIL WISIXOM 000ABAHHS 00 CIPYAHOL
KUCTIOMU CUTIKOHOB020 HANOBHIOBAYA.

Knrwouosi cnosa: cenesi axymyniamopu, nepegacu, Oeghekmu, nepebysanus 6 pobomi,
KOHMPOJb 3apsioy.

Abstract. GEL VRLA (SLA), or gel batteries (electrolyte - gel) - a type of lead-acid
maintenance-free sealed batteries, in which the immobilization of the electrolyte on the
plates is achieved by adding silicic acid to the sulfuric acid.

Keywords. To gel accumulators. Advantages. Defects. Tenure of employment. Control of
charge.

AKyMyJITOpHaA reiieBa OaTapesi CIYXKUTh Ul SKUBJICHHS TOJIOBHOIO T'€HEparopa IpH
3alycKy JAu3eNsl TelioBO3a, JIAHIIOTIB YIPaBIIHHA 1 OCBITJIEHHS NpPU HENpaIlOI0uoMYy
JIOTIOMIP)KHOMY TEHepaTopi, a TaKOoX JJs >KUBJICHHS OOMOTKM 30Yy/DKEHHS JOMOMIXKHOTO
reHeparopa JI0 HOoro mepexo/y Ha caMo30yIKEeHHSI.

[eneBi akyMynATOpU MarOTh PsiJI TIEPEBAr 1 psii HEJOIMIKIB B HOPiBHSHHI 31 3BMuaiiniMu AKD.

IIntocu ceneux aKymyisamopis.

1. He BUMararoTh NOCTIHHOTO OOCITYrOBYBaHHS,

2. MOXYTb TIPAIfOBaTH B OyAb-SIKOMY TOJIOKECHHI;

3. 3aIHIIAIOTHCS MPAIe3IaTHUMU TP TOMIKOKEHH] KOPITYCY;

4. MaroTh BEJIMKUN TEPMIH EKCILTyaTaIlii;
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5. MaloTh BUCOKHUHU MyCKOBUMN CTPYM.

Minycu eenesux akymynamopis:

1. moraHo mparroTh MPU HU3BKUX TEMIEpaTypax;

2. MaroTh O1IBIIT BUCOKY BapTICTh;

3. BUMararoTh CIeHiaIbHUX MMPUCTPOIB JJIsi KOHTPOIIO MPOIIECY 3apsTy.

Jlnsa 3abe3nedeHHsT BHCOKOI eKCIUTyaTalifHOI HaJiHHOCTI TeJIeBUX aKyMYJIATOPHUX
Oarapeii, 10 MPAIIOIOTh B TPUBAJIOMY PEXUMi, HEOOXiTHO, m00 Oyau AOTPUMaHiI BCTAHOBJICHI
JUIsl HUX YMOBHM €KCIUTyaTallii, a TakoX 3a0e3leueHa B3aeMHa Y3TO/DKEHICTh MapaMeTpiB BCIX
KOMITOHCHTIB CHUCTEMU: Oarapei, CIIoKUBaviB 1 3apsTHOTO arperary.

Tepmin ciryx0Ou reixeBux 6arapeil BU3HAYAETHCSA HACTYITHUMH KPUTEPISAMU:

- HEJOMYIIEHHSIM MOPYIIEHb MPaBUJI EKCIUTyaTallii eJIeKTpooOIa HaHH, 0 MPU3BOAATH
JI0 TIIMOOKOTO po3psiay OaTapet;

- CBOEYACHUM 3apSJIOM 3 JOTPUMAHHIM TEMIIepaTypHOI 3aJIeXKHOCTI HAIIPYTH 3apsLy;

- BUKOPUCTAHHSM 0araToCTyIiHYacTOI CXeMH MiHIMaJIbHOT HAIIPYTH, 110 3aXHUIae 6arapero
BiJl IITMOOKOTO PO3PALY;

- 30epiranHsaM Oarapei B HEpoOOUOMY CTaHi HE OUNIbIIE MIECTH MICSIIB 1 TUTBKUA MOBHICTIO
3apsHKEHOIO.

[T'aTh BaXIJIMBUX BIACTUBOCTEH IeIEBUX aKyMYJISTOPIB:

1. Kontpons piBHs 3apsiny reneBux AKB: reib, Ha BiIMiHY Bl piIMHU, KUIIUTH Maibke 0e3
yTBOpeHHs razy. [Ipu BUKOpUCTaHHI NPUIIAJIIB 3 TEIEBUMH aKyMYIATOPaMU HEOOX1IHO CTEXKUTH,
1106 HaBaHTakeHHs Ha AKD He nepeBulyBana 10onycTumy.

2. Kontponpb nporecy 3apsay renesux AKb: G6arapei MaioTh MiABUIIEHY YYTIUBICTH 10
MOPYUICHHS PEKUMIB 3apsy. BoHH MOXKYTh MIBUAKO MPUXOIUTH B HEMPUAATHICTD IIPH YACTOMY
MEPEeBUILIEHH] CHJIM CTpyMy a0o Hampyru 3apsay. g 3amo0iraHHs MIBUAKOTO 3HOCY Te€JIEBOTO
@®Kb pekoMeHIyeThCsl 3aCTOCOBYBATH 3apsiHI MPHCTPOI, SIKI CIPOEKTOBAaHI 3 YypaxyBaHHSIM
ocoOnmBocTel OaTapeil Takoro Buay. IcHy0Th cnenianbHi npunaau, Taki sk SKAT-UTTV. Lei
IpUJIaJl 3aCTOCOBYETHCS ISl 0araToCTYMiHYAaCTOrO 3apsily, TPEHYBAaHHS 1 BITHOBJICHHS T'eJIeBHX
aKyMYJISITOPIB.

3. Kontpone temneparypu mnpu pob6oti reneBux AKDB: BaxiumBa BIacTUBICTH TeJIEBOIO
aKyMyJIsITOpa - HU3bKa 3/1aTHICTH MPAIIOBATH MPHU HETaTUBHUX TEMIIEPATypax HaBKOJIHMITHHOTO
Cepe/loBUILA, B MOPIBHAHHI 31 3BHMUailHMMu Oatapesmu. HeoOxinHO CTBOpIOBAaTH MpaBUIIbHUI
TEMIIEPATYpPHUN PEXUM AJis1 €()eKTUBHOI pOOOTH.

4. EnextpoHHa cucTema 3axucTy reiaesux AKDB: reneBi akyMynsTOpH 4acTo 3roparoTh Bij
KOPOTKOIO 3aMUKaHHS, SKII0O Ha OO0JaJHAaHHI HE BCTAHOBJIEHO €JEKTPOHHUN 3aXHUCT BiJ
KOPOTKOTO 3aMMKaHHA B Mepexi. /Dxepena 0Oe3nepeOiHOrO >KMBIEHHS, IO MpPALOIOTh Ha
reJIEBUX aKyMYJIsITOpax, MOBUHHI OyTH HAIMHO 3aXUIIEH] BiJl 3aMHUKaHb.

5. 36inbL1eHHs TepMiHy cinyx0u reneBux AKDB: renesi akymynsaTopHi 6atapei po3paxoBaHi
Ha OUTBIIMN TEepMIH eKCIUTyaTallii, OuIbIly KIJIbKICTh LMKIIB 3apsay-pospsany. LLlo6 reneBuit
aKyMYyJISITOP BiJICITY’KUB HaJI€KHUI CTPOK, Tpeba yTpUMYBaTH 1 KOPUCTYBATUCS HUM BiMOBIIHO
710 IHCTPYKIIii. BaxknuBo He miaBaT HOTO 3a0pyTHEHHSIM.

OsnaifoMuBIINCE 3 1H(OpPMAIII€I0 BHIE, MU MOXXEMO MIMTH 7O BUCHOBKY, IO T'eJIEBUI
aKyMYJISTOp Ha 3aJII3HUII — 1[€ PUHIIMIIOBO HOBE PIIICHHS KOHCTPYKIiT OaTapei, sika B mpolect
eKCIUTyaTallii MpakKTUYHO HE BHMara€ TPYJIOMICTKUX POOIT MO MPOBEAEHHIO MiJrOTOBYUX
3apSATHO-PO3PSAIHUX IUKIIB TIPW YCTAHOBIII HA BaroH, 3aMiHW EJEKTPOJITY B MPOIECi
eKCIUTyaTallii Ta MOTOYHOMY OOCIyroBYBaHHi, JUIs MPOBEACHHS SIKUX MOTPIOHO YMMANo Yacy i
MePCOHATY aKyMYJISTOPHUX BJIIIIEHb.
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BUKOPUCTAHHA TPEHA)KEPHUX KOMIIVIEKCIB Y IIIAI'OTOBLI
MAIIHUHICTIB IOKOMOTHBIB BIAITOBITHO 10 BUMOTI
IHTEPOIIEPABEJIBHOCTI

IOnuk I'. B., crynenTka
HaykoBuii kepiBHUK: K.T.H., 1o11eHT J[xyc B. C.

JIbBiBCHKa (imist JIHITPOBCHKOTO HAIIOHATBHOTO YHIBEPCUTETY 3aJII3HUYHOTO
TPaHCHOPTY iMEHi akaaemika JlazapsHa

VY 3B’SI3Ky 3 BUKIMKAaMHU CHOTOACHHS MPOTpaMH 1 METOAM MiJrOTOBKM MAIIUHICTIB
JIOKOMOTHBIB B YKpaiHi MOTpeOyIOTh MOCTIMHOTO yIOCKOHAJICHHS. B mporpamax 3 TEXHIYHOTO
HaBYaHHS BHCOKOKBaJIi()iKOBAaHUX OINEPATOPiB aBTOHOMHOI'O PYXOMOTO CKJany (MAalIMHICTIB)
HE0OX1THO HaJaBaTH 1H(POPMAIIIIO PO AiF0Yi MTpaBUjIa Ha 3AII3HUYHOMY TPAHCIIOPTI OJMKHBOTO
€BPOIEHCHKOTO 3apyOixoKs, 30KpeMa KpaiH-cycimiB. Opranizamis poOOTH 3ali3HUIHOTO
TPAHCHOPTY NOBHMHHA IPYHTYBAaTHUCS SIK Ha BUKOHAHHI BUMOI HOPMAaTHBHUX JOKYMEHTIB, SIKi
JIIOTh Ha 3aII3HUYHOMY TPAaHCHOPTI YKpaiHW, Tak i Ha BUMOTaX IMIUIEMEHTOBAHUX CTaHIAPTIiB
E€pporneiicbkoro Coro3y. bes3sanepeuno BaxiaMBUM B Ipoleci 3a0e3nedyeHHs Oe3Neku Ha
3QII3HAYHOMY  TPAHCIIOPTI € TUTaHHS MIATOTOBKM Ta  cepTHdikamii  MalluHICTIB
JIOKOMOTHBIB(JIaJTi — IMiIFOTOBKA).

B VkpaiHi TexHiuyHI HaBYaHHS MAIIMHICTIB 3 BUKOPUCTAHHSAM TPEHAXEPHUX KOMIUICKCIB
IPOBOJATECSI B JIOKOMOTUBHHUX JIeNO, OOJaJHAaHUX BIJANOBIJHUMHU TpeHaxxkepamu abo y
CHemiaIbHUX MeHTpax BiamoBimHo mo Pimenns Kowicii 2011/765/€C Big 22 mucromana 2011
PO KpUTEPIi 1711 BUSHAHHS HaBYAIbHUX [EHTPIB, 0 OEPYyTh y4acTh y MiATOTOBI MAIIMHICTIB 1
BignoBigHo 1o Hupextuu 2007/59/€C €Bponeiicbkoro mapimamenty Ta Pagu mpo kputepii
BU3HAHHS €K3aMEHATOPIB MAaIIMHICTIB Ta KPUTEpiiB A opradizamii icnuTiB. s miroTOBKU
MAIlIMHICTIB JOKOMOTHUBIB BiANOBIAHO 0O BUMOTI IHTEpomnepadenbHOCTI BUKOPUCTOBYIOTh Pi3HI
TPEHAKEPHI KOMIUIEKCH, SIKI MalOTh BY3bKOCIIELIaTi30BaHE alapaTHO-TEXHIYHE 3a0e3MeUYeHHS.
CyuacHe amapaTHO-TEXHIYHE 3a0e3MeueHHs] TPEHAXEPHUX KOMIUIEKCIB HaJa€ MOXKIUBICTb
BUPIITYBaTH TIOCTABJICHI MEpe]l HUM 3a/1aul.

Jlo 3aBmaHb, SKi CTaBISAThCA TMEpe] amapaTHO-TeXHIYHUM 3abesnedeHHsM (AT3)
TPEHAXKEPHUX KOMIUIEKCIB BITHOCATHCS: IMITallisl YIPaBIiHHA MOI3HOIO CHUTYaLl€l0, (POPMYBaHHS
Ta CTEXKEHHS 32 BUKOHAHHSAM HaBYAJIbHO-KOHTPOJBHMX 3aBJaHb, BIATBOPEHHS MAHOPAMH AIISTHKH
pyxy moi3a 3 ypaXxyBaHHSIM IHOTOJHMX YMOB Ta 4acy JOOM, BIATBOPEHHS poOO4yoro micus 3
pO3TalllyBaHHSIM OpraHiB KEpyBaHHS Ta KOHTPOJBHO-BUMIPIOBAJIBHUX MPWIIAMAIB, BIATBOPEHHS
poboyOro Miclisl 3 po3TalllyBaHHSAM OpraHiB KEpyBaHHS Ta KOHTPOJIbHO-BUMIPIOBAILHUX MPUIIALIB
MaKCHMAJIbHO HaOJIM)KEHUM JI0 PeasIbHOro, iMiTallis poOOTH rajJbMiBHOI CHCTEMH JIOKOMOTHBA,
abo moi3zna B LJIOMY, BiIOOpaKeHHS MAHOPAMU JUISIHKHM KOJIii, BIATBOPEHHS 3BYKOBHX €(EKTiB,
1110 BUHUKAIOTH I/l 4yac pyxy Moi3/ia, po3paxyHKU TPAEKTOPIi pyXy Moiza, TMHAMIYHUX MPOIECIB
y MOi3/1i, CTPyMY, TATOBUX, TAIbMIBHUX 3YCHJIb JOKOMOTHBA Ta BaroHiB, peXUMIB POOOTH CUCTEMH
MWIBHOCTI Ta aBTOMATUYHOI JOKOMOTHBHOI curHamizamii (AJICH), imiTamiss poOoTH cUCTeMH
curHamizauii, nentpanizaii 1 61aokyBanss (CLIb) y Tomy uucii HecripaBHOCTEN Ta B3aeMOJIA ii 3
cucremoro AJICH, imiTamis CHUIKYBaHHS 1O PAajio3B’sI3Ky 3 YEProBHMHU I10 CTaHII, MOI3HUM
JUCTIETYEPOM Ta MAIMHICTAMHU TOi3/iB, IMITaIlii KOJMBaHb KaOiHHW, OJIM3BKUX [0
eKCIUTyaTaliiHUX Y BEpTHKAJIbHIN, MOMEPEeYHIN Ta MO310BXKHIN MUIOIIMHAX, 3a0e3MeueHHs iMiTalii
BIIMOB 00JIaJHAHHS JIOKOMOTHBA ToI0. [lepepaxoBaHi BUIlle BUMOTH, SIKI CTaBIAThCs mepea AT3
NpeICTaBeHl, SK TUIOBI 1 MOXYTh 3MiHIOBaTHCS (momoBHIoBatucs). [lpu 3abesnedeHHi
MOKJIMBOCTI IIPOBE/IEHHS! HaBYaHb MAIIMHICTIB Ha cepTU(IKOBAaHUX TPEHAKEPHUX KOMILIEKCaX 31
Cy4acHHM arapaTHO-TeXHIYHUM 3abe3nedeHHsM Oyne BigOyBaTHUCS TOCTIHHUM — BHILIKLT
MAIIMHICTIB B YMOBaX, K MAKCUMaJIbHO HaOIMKEH1 JI0 PeaTbHUX.

Xoua piBeHb Oe3lekH B CcHUCTeMi 3aii3HUIbL €Bpomelicskoro Coro3y, SK MNpaBuio,
JIOCTaTHHO BHCOKHUH, OCOOJMBO B MOPIBHSHHI 3 aBTOMOOIJIFHUM TpaHCTIOPTOM. Bucokuii piBeHb
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Oe3meky Ha 3aJTI3HUYHOMY TPAHCIOPTI MOBMHEH B IioMy 30epiratucs. HeoOxigHo
MPOJIOBXKYBAaTH BJOCKOHAJICHHSI IMIJXOMIB 1O IIJATOTOBKM MAIIMHICTIB 3 ypaxyBaHHSIM
TEXHIYHOTO 1 HayKOBOTO MpPOTpecy, BAOCKOHAJICHHS HOPMATHUBHOI JOKyMeHTaulii B YKpaiHi i
€Bpocorody. Came BHCOKHI piBEHb IMiATOTOBKM MAIUHICTIB J03BOJUTH 3MEHIIUTH PH3HKH
BUHUKHEHHS aBapiiiHMX cHUTyaumid Ta HenpodeciiHUil BIUIMB JIOACHKOTO  (hakTopy.
Bukopucranas TpeHa)XepHUX KOMIUICKCIB B YKpaiHi 1 B kpaiHax €C B NMHUTaHHSAX IiArOTOBKH
MAIIUHICTIB JJOKOMOTHBIB BiJIIOBIJHO J0 BHUMOT iHTEpONepadelbHOCTI JA03BOJIAE 3a0€3MeUnTH
JOCATaHHS BUCOKOTO PiBHS O€3MeKH.

JOCJIIPKEHHSA MOKJIMBOCTI BUKOHAHHSA
MIDKHAPOJHUX ITIEPEBE3EHD 3I'TJTHO BUMOI' IHTEPOIIEPABEJIBHOCTI

Hosryns JI. B., cryaenTtka rpynu 8-Iatep
Haykowuii kepiBHUK: 1.1.H., noueHT [loBrantok C. C.

JIHIMPOBCHKUI HAalliOHAILHUH YHIBEPCHTET 3aJII3HUYHOTO
TPaHCIOPTY IMEHI akaaeMika JlazapsHa

Ha nanuit yac rocrtpo croitk morpeba y mneperiyisfi TEXHOJIOIii NepeBaHTaXyBalbHUX
orepamiid, 0 BUKOHYIOTh HAa TPUKOPAOHHHX IEpeJaBaIbHUX CTaHISX, Ta BIPOBAPKEHHS
IIPOrPECUBHUX TEXHOJIOT1H, 3aCHOBAaHUX HAa BUKOPUCTAHHI TEXHIKHU /1715 Oe3MepeBaHTaKyBaJIbHUX
omepaniid. Lle B cBOIO uepry, HOBUHHO 3MEHIINTH YaCTKY PYYHOI Mpaili, yac MepeTuHy KOPAOHY,
yIIOCKOHAJIUTU TEXHOJIOTIIO MepelaBaHHs BaHTAXOIMOTOKIB, 3/ICIIEBUTH MIKHAPOIHI 3aJlI3HUYHI
MIEPEBE3EHHS, 10 € TAKUM BAXIMBUM Y 00pOTHO1 3 3pOCTaI0u0I0 KOHKYPEHIIIEI0 aBTOMOOITEHOTO
TpancnoptTy. [lornuOneHHs iHTerpaiiiHuX MpoLECiB Y eKOHOMIKaX PO3BUHYTHX KpaiH BHMarae
BIJIMOBITHOI TpaHcopMallii TpaHCIIOPTHOT cepy, 3HAUSHHSI SIKOi Y PO3IIUPEHH] TOCTIOAAPCHKUX
3B’SI3KIB Ta MDKHAPOAHOI KOoomepallii Aefaii 3poctae. BusHauHa poJib y IMX Ipolecax HaleKUTh
3aJI3HUYHOMY TpaHcnopty. OJHAaK PpPO3BUTOK MIDKHAPOJHUX 3alli3HUYHUX IE€peBe3eHb Ha
€Bpa3iiiCbKOMY TIOJIITOHI CTPUMYETHCS HASBHICTIO YHCEJIBHUX OCOOJMBOCTEN peamizaril
TEXHOJIOT1M NepeBe3eHb KOXKHOI 3 KpaiH, TEXHIYHUMHU Ta 1HQPACTPYKTYPHUMHU BIIMIHHOCTSIMH,
10 CKJIAJIACA 1ICTOPUYHO.

CtBOpeHi Ta CTBOpIOBaHI B JJaAHWH Yac KOHCTPYKIi BaHT@XXHUX BaroHiB JUIsl BHYTPILIHIX
IepeBe3eHb B PI3HUX KpaiHaX BKa3ylOTh Ha pO3MAITTS BIAMIHHOCTEH y HOpMax MpPOEKTYBaHHS,
BUKOPUCTaHHI rabapUTHUX OOMEXKEHb, OCHAIIEHHI 3YIMHMMHU Ta TaJlbMIBHUMHU HPUCTPOSMH,
3aCTOCYBAaHHI PI3HOMAHITHUX MaTepilaliB y HECY4YMX €JIEMEHTaX KOHCTPYKLIA, BUKOHAHHI
BaroHiB 3a CTAaTUYHUMH OCbOBUMH HaBaHTAKEHHSIMHU Ta KOHCTPYKILISIMUA XOJA0BUX YaCTUH TOILO.

B Vkpaini Ta kpainax CHJ/[ Ha cborogHimiHii yac BIACYTHIM pyXOMUll CKJIaj, sIKHH MIr Ou
0e3 oOMeKeHb eKCIUTyaTyBaTHCh Ha 3aJII3HULAX K Koiil 1520 MM, Tak 1 KoJii €BpOnerchbKuxX
nepkaB mupuHO0 1435 mm. [lepeBe3eHHs 3a TpaAUIIITHUMHU TEXHOJIOTISIMHU, 1110 TIEpe10avaroTh
oreparii NepeBaHTAKEHHS, 3aBJAI0Th 3aJI3HUYHOMY TPAHCIIOPTY 30MTKIB Yepe3 MOIMIKOKEHHS
BaHT@XKIB 1 PYXOMOTO CKJamy, NMPHU3BOAATH 1O 3HAYHMX BHTpAT mpami Ta 4acy. llpaktnka
BUTOTOBJICHHSI BaHTQ)XHUX BAaroHiB JUIsl BHYTPIIIHIX IepeBe3e€Hb B OKPEMHX KpaiHax, B CHUIY
MEBHUX OOMEXKYBAIBHUX TPUYHMH, HE MOXe OyTH B YHCTOMY BHUTJISAI PO3MOBCIOJKCHA Ha
CTBOPEHHS BaroHiB HOBOro TUITy. TOMY O/IHUM 13 aKTyaJbHMX 3aBJaHb, 10 HA JaHUN Yac CTOSATh
nepeJi 3aJi3HUYHUM TPaHCIOPTOM, € 30CepEeIKEHHS 3yCHIIb HAYKOBIII Ta MPAaKTUKIB HA po3poOlil,
BUTOTOBJICHHI Ta BUIPOOYBaHHI BaroHiB, NpPHU3HAYEHHMX JUIS BAaHTAXKHHUX II€PEBE3CHb 32
HarnpsiMkamu «Cxia-3axia.

CTBOpeHHs TapKy CHeliagi30BaHMX BaroHiB tunmy «Cxig-3axig» crae 4Yu He
HaWBaXKJIMBIIIO CKJIQJOBOI Yy PO3B’sI3aHHI IMPOTPaMHOTO 3aBIaHHS I1HTErpaiii 3aJli3HUIb
VYkpaiHu y MDKHApOJHY 3ali3HHYHY Mepexy. BaroHu Bka3aHOro THUIy NMOBHMHHI BUTpavaTH
SIKOMOTa MEHIIIE Yacy Ha TMEPEeTHH KOPAOHIB, OCOONMBO Ha cThKax Komiit 1520/1435 mwM, Ta
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3a0€3MeUNTH «BCIOAMXIIHE» KypCYBaHHS 3ali3HULAMU 1HIINX JepxkaB. OcoOIMBICTIO CTBOPEHHS
BaroHiB, AKi O OJHOYACHO BIJITOBIJATH BUMOraM, fAKi JiIOTh Ha 3alII3HHUILX AK Koaii 1520 MM,
tak 1 komii 1435 MM, OOyMOBIIOETHCS, B TMEPIIy YEpry, 3HAYHUM PO3LIMPEHHAM MOJITOHY
o0epTaHHA 3 TMEPETUHOM pPI3HUX KJIIMAaTUYHUX 30H, a TaKOX HEOOXIIHICTIO BiJIOBiIaTH
eKCIUTyaTalliiHIM HOpMaM 3aJli3HUIb KOKHOI 3 KpaiH-y4acHUIb MepeBe3eHb. 1TOMy 10 BaroHiB
iy «Cxig-3axig» BHCYBAIOTHCS JOJAaTKOBI BUMOTH. YacTKOBO Taki BUMOTHM BXE BH3HAUCHI
BignoBimanmu mnam’stkamMu UIC 1 OC3, pa3zoMm 3 TUM, psii TPUHIUIOBUX MO3UIIN IIIe
3aJIMIIAI0THCS HEBPETYIbOBAaHUMH.

VY 3B’43Ky 3 IMM, Ha MTOYATKOBIN CTafil BXKJIMBUM € (hOpMYyBaHHS MEBHOI 6a30BOI OCHOBH
II0JI0 CTBOPEHHS BaroHiB 11 BHKOHAHHS O€3MEepeBaHTAXKYBAIBLHUX (IHTEponepadeTbHUX )
nepeBe3eHb. BinTak, OUeBUIHOIO MTOCTAE 3aBJaHHS LIO0 peatizaiii 3aXo/iB, sKi 3a0e3Me4uyoTh
HAWIIOBHINY TEXHIYHY CYMICHICTh BAaHTOKHHMX BaroHiB NPH TEPETHHI HUMH JACP)KaBHHUX
KOPJIOHIB /17151 3a0€e3MeUeHHs] CKOPOUEHHS 4acy MPOCTOI0 Ha HbOMY Ta, BiIMOBIIHO, 301JIbIICHHS
MIPOBI3HOI Ta MPOITYCKHOI 3/IaTHOCTI 3aJIi3HUIIb CYCIIHIX JIepKaB.

TakuMm 4YMHOM, Ha MAaHWK Yac 3aJHUINAETHCS HE BHUPIMIEHOW NpolieMa TEXHIYHOTO
3a0e3rnevyeHHs] MDKHAPOJAHUX NEPEBE3CHb, sIKa MEPEIIKO/KAe IXHPOMY PO3BUTKY Ta BiJIIOBIIHO
CKOPOUYEHHIO Yacy MepeMillleHHs] BAHTAXIB. Y CIIIIITHE MTOI0JIAHHS Li€l MpoOIeMn HeMOXKIIuBe 0e3
3aCTOCYBaHHSI PyXOMOTO CKJaay SKICHO HOBUX KOHCTPYKIIH, 30KpeMa TaKHX, IO PO3paxoBaHi
Ha HAaBaHTAXEHHA 25 T / BiCh, MOJETUIYIOTh MEPEXiJ] BATOHAMH CTHKIB KOJNIH Pi3HOI IIUPUHU Ta
HEe MOTPeOYIOTh 3aCTOCYBAaHHS MEPEBAHTAXYBAJIbHUX TEXHOJIOTiH. CTBOPEHHS BAaroHiB HOBOTO
TUIY Ui Oe3repeBaHTaXKyBaIbHUX ONEpaIiil JO3BOJUTH BUPIMIUTH 3aBAAHHS IOJ0 TIOCTaBKH B
KpaiHu €BpOCOr03y Ta y 3BOPOTHOMY HAIIPSIMKY TOBApiB IIMPOKOT HOMEHKJIATYPH, BKIIOYAIOYH
TPaH3UTHI BaHTaXIi, T03BOJIUTH YAOCKOHAIUTH TEXHOJOTII0 POOOTH 3aJII3HUYHUX TPUKOPIOHHUX
HIepexo/IiB 3a JJOMOMOTOI0 3HAYHOTO CKOPOYCHHS 4acy Ta MPOCTOIB MOI3/iB, OLIBII paiioHaIbHO
BUKOPUCTOBYBATH ICHYIOUY 1H(QpACTPYKTYpy Ui 30UTBIICHHS OOCSTY MEpeBe3eHb BAaHTAXIB Y
MDKJIEpKaBHOMY CHOJIYYEHHI.

3ACTOCYBAHHA ITPUHIUIIIB JIOT'ICTUKH Y
ITPOLECI BAHTAXKHUX ITEPEBE3EHD

Mapuyk /1. L., cryaenTka
Haykosuit koncynsTanT: podecop [poxynin I'. C.

Hanionaneuuii TpancnoptHuil yHiBepcurer, M. Kuis

TpancnopTHa rany3b BiAITpae BaXJIUBY poJib y (PYHKIIIOHYBaHHI Ta PO3BUTKY €KOHOMIKH
JepKaBM, 3a0e3Nedyloyd 3B’S30K BHPOOHMIITBA 1 CHOKMBAaHHS NPOAYKIII HapOAHOTO
rOCIO/IapCcTBa, € Karalai3aToOpoOM AaKTHBHOCTI €KOHOMIKM W pyxy MarepiajibHUX pecypciB,
iATpUMYy€e MOOUTBHICTE poOOUYOi CHJIM Ta 33/10BOJIbHSE MOTPEOM HACENEHHS Y MepeBE3CHHSX.
Po3Bunena TpaHcnopTHa iH(QpacTpykTypa Qopmye «kapkac» TepUTOpii 1 € 0a3o10 s
TEPUTOPIATILHOTO PO3MOALTY TMpalli, OOyMOBIIO€ IUHAMIYHICTE 1 €()EeKTHBHICTH COILIaIbHO-
€KOHOMIYHOT'O PO3BUTKY SIK OKPEMUX PETIOHIB, TaK 1 KpaiHU B IJIOMY.

AHaJti3 cTaHy TPaHCIIOPTHOI JIOTICTUKH J103BOJIUB BUSIBUTH OCHOBHI i1 pobiemu:

- Hee(eKTHBHE BHUKOPHUCTAHHS MapLIPYTiB JOCTaBKM MPOAYKLII BiJ BHpPOOHHKa [0
CIOXHBAya,

- HE3aJI0OBUIBHMM CTaH aBTOMOOUIBHUX JIOpIr; ciabka i1HGpacTpyKTypa TpaHCHOPTY;
HEJIOCTaTHS KUIBKICTh BAaHTQXHUX TEPMIHANIB, a TaKOX X HM3BKHH TEXHIKO-TEXHOJOTTUHHM
piBEHb;

- BIJICYTHICTb NPaKTHYHO Ha BCIX BUJAX TPAHCHOPTY CYy4YaCHUX TPAHCHOPTHUX 3ac00iB, 110
BIJIMOB1/Ial0Th CBITOBUM CTaHJapTaM; BUCOKHU PiBeHb (HI3UMIHOTO 1 MOPATBHOTO 3HOCY PYXOMOTO
CKJIaJy TPaHCIOPTY;

- Hee()eKTBHE BUKOPUCTAHHS BJIACHOTO 1 HAIMaHOT'O PyXOMOTI'0O CKJIafYy;
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- BTpaTH BiJ MPOCTOI0 B OYIKYBaHHI 3aBaHTa)KEHHS/PO3BAHTAXKEHHS TPAHCIIOPTHOTO
3aco0y;

- BTpaTH BiA Hee(peKTUBHOI poOOTHM (YMHCHE pPO3KpaJaHHS MaIMBHO-MACTHIBHUX
MarepiaigiB abo HaBITh BaHTaXiB, HU3bKa MPOJYKTUBHICTh TPAHCIOPTHOI cepu depe3 cladKy
CUCTeMY MOTHBAIlIi Ta/a00 HU3bKY KBaJTi(hiKaIlit0 IEPCOHATY TOIIO).

TpancnopTyBaHHsSI MOXHA BU3HAYUTH SIK KJIFOUOBY KOMIUJIEKCHY aKTHBHICTh, MOB’S3aHY 3
NEePEMIIIEHHSIM MaTepialibHUX pecypciB abo TOTOBOI MPOIYKIIii IEBHUM TPAHCIIOPTHUM 3aCO00M
y JIOTICTUYHOMY JIAHIIIO31, 1 sIKa CKJIA/Ia€ThCsl, Y CBOIO Yepry, 3 KOMIUIEKCHUX Ta €JIeMEHTapHUX
aKTUBHOCTEH, BKIIIOYAIOYM EKCIECIUPYBAHHS, BaHTAXONEPEpOOKy, CKIaJyBaHHS, YIaKyBaHHS,
nepeavyy npas BIACHOCTI Ha BaHTaX, CTPaxXyBaHHsI TOILIO.

TpancnopTHa JOTiCTHKAa BHpINIyE KOMIUIEKC 3aBJaHb, IOB’SI3aHUX 3 OpraHi3alli€ro
MepeMillleHHs] BaHTaX1B TPAHCIIOPTOM 3arajibHOro KopuctyBaHHs. OCHOBHUMHU 3 ITUX 3aB/IaHb €:

1) BuOIip BUIY TPAHCIIOPTHOTO 3ac00y;

2) BHOIip THITy TPAaHCIIOPTHOTO 3aC00Y;

3) omnTuMmi3allis TPAaHCIIOPTHOTO MPOLIECY IiJ] Yac 3MillIaHUX ITePEeBE3CHb;

4) BHW3HAYEHHS palliOHATBHUX MAPIIPYTIB JOCTABKH;

5) 3abe3reyeHHs TEXHOJIOTTYHOT €JHOCTI TPAHCIIOPTHO-CKIIAJICHKOTO MPOLIECY;
6) KoopaMHALliS TPAHCIIOPTHOTO i BUPOOHUYOTO TPOIIECY.

Ha BuOip TpaHCIOpPTHOTO 3ac00y 1 CImOCOOYy MOCTaBKM BAHTAXKIB HAWOUIBINHIA BIUIMB
MaloTh BUTPATU. BiAMOBIIHO M0 KOHIEMINI MOBHOI BapTOCTI CliJi cPOPMYBATU CUCTEMY PYXY
MaTepiaibHOTO MMOTOKY TaKUM YWHOM, II00 3arajbHa cyma BHTpatr Oyia MiHIManbHOW. B mpomy
BUIAJKy HU3bKA HAJINHICTh TPAHCHOPTYBAHHS — 1€ HE TUIbKU Yac, HA SKUW 3ali3HUBCS TOBap
BiTHOCHO 3aIlJITAHOBAHOTO TEPMiHY, a TaKOX 30MTKH Yepe3 MPOCTOi BUPOOHHUYMX IMOTYKHOCTEH
yepe3 MPUYMUHY BIACYTHOCTI MaTepiajiB 4M KOMIUICKTYIOUUX, 30UTKH, CIPUUYMHEH] BUXOJOM Ha
PHHOK 3 TOBapOM ITi3HiIle 32 KOHKYPEHTIB, 30UTKM Yepe3 3puB BUT1THOTO KOHTPAKTY TOIIO.

BinmoBigHO, B SKOCTI YMHHHUKIB, 1[0 BIUIMBAIOTh Ha MOBHY BapTiCTh JOCTAaBKH TOBAapiB,
PO3IIISIAIOTECS TAaKOXK HAIINMHICT Ta Oe3meka JOCTaBKH, JOCTYMHICTh TPAHCHOPTHUX MOCHYT,
3MIaTHICTH TIEPEBO3UTH TOBAp 0€3 YIIKOIKEHb TOIIIO.

IlenTpanpHe Miclie cepej IHIIMX NMPH MPUHHATTI pillleHb NpU TPaHCIOPTYBaHHI 3aiimae
npoiieaypa BUOOpYy mepeBi3HHKa (TIEpPEBI3HUKIB). € 1Ba BapiaHTH BUPIMIEHHS Ii€i MpoOJieMHu:
nepuvii (IOpoXkuuii, ajne MpocTimmMi) — BUOIp 1 BCl HACTYNHI il JOPYYUTH TPaHCHOPTHO-
eKCHeANIINHIN  ¢ipmi; 1HIIMK (CKIagHIIMKA, aje MAClEeBIIM) — BHUpILIEHHS MpobieMu
CaMOCTIHHO.

Pyx marepiaJlbHOrO MOTOKY 3I1MCHIOETHCS HAa OCHOBI TEXHOJOTIYHOIO MpOIlEeCy, SKUN
MIOYMHAETHCSI 3 MOMEHTY OpraHizalii NPUHHATTS BaHTaXy /0 NEPEeBE3EHHS 1 3aKiHUyeThCS
MOMEHTOM OTPHUMAaHHS HOT0 KII€HTOM. BakinBe 3HAUYEHHS Ma€ IMiAroTOBKAa BAaHTAXYy O
nepeBe3eHb. BiH Mae OyTu y TpaHCHOPTaOeIbHOMY CTaHi, TOOTO yNaKOBaHUM B CTaHIapTHY
Tapy, MPOMapKOBaHUM, YKOMITJIEKTOBAHHM Ta 1H. 31HCHIOIOYN TIEPEBE3CHHS TapHA-TIaKyBaJIbHUX
1 MTYYHUX BAHTAXKIB JIMILIE 3aJi3HUICIO, BAaHTAXXOBIJNPAaBHUK Ma€ HAaHECTH MapKyBaHHs, He
MEHII HIK Ha JECATH BaHTAXHUX MICIIX KOXKHOTO BIJMIPaBIEHHS, TOOTO 3a3HAYUTH
HallMEeHyBaHHS CTaHIM BiJNpaBICHHA 1 NMpPU3HAYCHHS BaHTAXYy, 3aJi3HUII, OJEpXKyBada, a
TaKOX MOPSAKOBUIM HOMEP BaHTAXXKHOIO MICIS Ta 1H.

TpancnopTtHa JOricTHKa, SK CKJI3J0Ba 4YacTHHA 3arajbHOl JIOTICTUYHOI CHCTEMH,
JI0TIOMarae BUPIIIUTH TP OCHOBHHUX 3aBJIaHHSI III€T CHCTEMH, a caMe 3aBJIaHHs TTOB’s3aHi 3:

1) ¢opmyBaHHSIM PHHKOBUX 30H OOCIYrOBYBaHHS, NMPOTHO30M MAaTepialbHOTO IOTOKY,
00poOKOI0 MaTepiaJbHOrO0 IMOTOKY B OOCIYroByBaHIM cHcCTeMi W I1HIIMMH poOoTaMH 3
OIEPATUBHOTO YIPABIIHHS 1 pETyIIOBaHHS MaTepiaJbHOrO MOTOKY;

2) po3poOKOI0 CHUCTEMH OpraHizailii TpaHCIIOPTHOTO mporecy (TUIaH MepeBe3eHb, IUIaH
PO3MOALTY BHIY AISUIBHOCTI, TUIaH (pOpMyBaHHS BaHTaXOIOTOKIB, Ipadik pyxXy TPaHCIOPTHUX
3aco0iB Ta iH.);

3) ympaBmiHHAM 3amacamMd 1 iX OOCIYrOBYBaHHSM TPAHCIOPTHUMH 3acob0amu i3
3aCTOCYBaHHSM Cy4acHUX 1H(GOpPMAIIHHUX TEXHOJIOTIH.

45



Cexkitis « TpaHCIIOPTHI TEXHOJIOTIT Ta JIOTICTHUKA MPOIIECY MEPEBE3CHBY»
Sections «Transport Technologies and Logistics of Transportation Process»

WHHOBAIIMH B CTPOUTEJBCTBE JOPOXKHBIX IOKPBITUI KAK OCHOBA
MOBBIIEHUA KAUECTBA TPAHCIIOPTHON MH®PACTPYKTYPBI

[HapenkoB A. A.
Hayunslit koHCynpTaHT: qoueHt Llapenkosa 1. M.

benopycckuil rocy1apCTBEHHBIN YHUBEPCUTET TpaHCHIopTa, r.I'omens

OnHoli W3 aKkTyalbHBIX 334 B O0JAcTH YCTPOWCTBAa ac(hanbTOOETOHHBIX MOKPBITHIA
ABJISIETCSl TIOBBIILICHWE KAauecTBa YIUIOTHEHMs ac(aabTOOETOHA, OCOOEHHO HpU IOHMKEHHBIX
Temreparypax Bo3ayxa. OgHuM u3 myrei 6osee 3(h(HEeKTUBHOTO HCIIOIB30BAHMUS TETUIOBON SHEPTHH
ropsuux acQaabTOOCTOHHBIX CMeCel MOXKeT ObITh MCIOJIb30BaHUE TexHonoruu «Kommakr-
acdanbsT», paspadboranHoii B ['epmannu. OcOOEHHOCTBHIO ATON TEXHOJIOTH SIBIISIETCS TOT (PAaKT, 4TO
JIBa CJIOSI TIOKPBITUS (BEPXHUM U HUXKHUIA) YKIIaIbIBAIOTCS ¥ YIUIOTHSAIOTCS OJJHOBPEMEHHO.

[lpr TpagWIMOHHOW TEXHOJOTMH YCTPOWCTBA ac(hanbTOOETOHHBIX TOKPBITHH KaXIbIi
NOCIIEAYIOLUH CJION YKIIa[bIBACTCSl HA PAHEE YJIOKEHHBIN U YK€ OCTBIBIINN clI0U. B pe3ynbpraTe
OCTBIBAaHUE YKJIAIBbIBAEMOI'O CJIOS IPOMCXOAUT B JIBYX HAIIPABJICHUAX: C BEPXHEH IOBEPXHOCTH
CJIOSI IPOMCXOJUT TEIUIO0TAa4Ya B aTMOc(epy, a 4epe3 HUXKHIOI MOBEPXHOCTD CJI0sI IPOUCXOUT
nepegaya Teria B NOJACTUIIAIOIMNN ci1oi. CKOPOCTh OCTBIBAHHUS YKJIAbIBAEMOIO CJIOS SIBJISETCS
OJHUM M3 KJIIOYEBbIX (DaKTOPOB, OMNPEACISAIOIIMM BO3MOYKHOCTh €ro KaueCTBEHHOI'O
ymioTHeHUs. CKOpocTh MaJeHUsl TeMIepaTypbl CMeceil Mocie YKIAAKU —OIpeAesseTcs
TEMIIEPATypOil BO3[yXa M TOJIUMHOM YKJIaAbIBAEMOIO CJIOS. YKJaJKa OJHOBPEMEHHO IBYX
cioeB ac(hanbToOeTOHA MPUBOIUT K CYIIECTBEHHOMY CHIKEHHIO CKOPOCTH OCTHIBAHHS BEPXHETO
CJIOSl IOKPBITUS 3a CYET MPAKTUYECKOrO0 OTCYTCTBUS TEIUIONEPEaud B IMOACTUJIAIOIIME CIIOU.
OTO 1aeT BO3MOXKHOCTh IOBBICUTH KAueCTBO YIUIOTHEHHUS 3a CUET YBEIUYEHHUS TEMIIEpaTypbl
CMecH B MEpHOJ| YIUIOTHEHHS W TPOJUICHUs IepuoAa 3(PQPEKTUBHOIO YIUIOTHEHUsS. Takum
o0pa3oM, yJaercs CHHU3UTh 3aBUCHUMOCTb KOHEYHOTO pe3y/bTaTa YIJIOTHEHHsS OT BHELIHMX
aTMoc(hepHBIX (PaKTOpPOB.

[Tomumo 3Toro, Hecymias CIOCOOHOCTb JOPOKHBIX OJIEXKJ 3aBUCHUT OT CLEIJICHHS
yI0XKEHHBbIX ciioeB. ClLeneHne CJI0eB M0 JaHHOW TEXHOJOTMU 00ecleYrBaeTCsl CLEMHBIMU
CBOMCTBAMM BSDKYILErO, a TaKXKE BO3MOXKHOCTBIO PAaCKIMHUBAHUS MaTepualla HWKHErO CIIOS
yacTullaMu BepxHero. CHeEIUIeHHe OCYIIECTBISETCS 3a CYET TEPMOCKIIEMBAHUSA OUTYMHOMU
IUIEHKHU JIBYX CIIOEB B 30HE KOHTAKTa 3a cyeT OJM3KHMX 3HaueHWi Temreparyp. BBuay Toro 4ro
00a cJ1051 HaXOATCS B TOPSAYEM COCTOSIHUM U CMECH JIOCTaTOYHO MOJIBUYKHBI, B X0/I€ YIIIOTHEHUS
MOYET NMPOUCXOANTH HE TOJBKO «CKJIEMBAHUE) CIIOEB, HO U UX YAaCTMYHOE O0BEIMHEHHE 3a CUET
B3alMOIIPOHUKHOBEHHUSI MaTepuajioB. B 3ToMm ciydae cuenjeHue MeXIy CIOSIMH JIOCTHIaeT
MaKCHUMaJbHOM BETUYMHBI M OTNAZaeT HEOOXOJUMOCTb B TMPEABAPUTEIBHON IOATPYHTOBKE
HUDKHETO CJI0SI Tepesl YCTPOMCTBOM BEpXHEro. ITO TMO3BOJSET COKpPaTHTh 3aTpaThl Ha
YCTPOMCTBO ac(anbTOOETOHHOTO MOKPBITHS, a JOCTUTHYTOE CLEIJICHHE MO3BOJISET TOOUTHCS
BBICOKHX TIOKa3aTeJiel ero HeCyIIel CriocoOHOCTH.

Takum o00pa3oM, HEOOXOAMMO OTMETUTH CJEAYIOIIHMEe OCHOBHBIE MPEUMYIIECTBA
texHojorun «Kommakr-achanbT»: HCKIIOUEHHE M3 TEXHOJIOIMYECKOro Ipoliecca HAaHECEHUs
HOJATPYHTOBKH, YTO TO3BOJISIET CHU3UTh OOLIMH pacxoj BSOKYIIMX MaTepHUaioB; YMEHBIICHUE
TOJILIMHBI BEPXHETO c0s MOKPHITHS Ha 1,5-2,0 cM 3a cueT yBenmu4eHHs Hecylieil cnocoOHOCTH
JIOPOXKHOM OJeKbl; o0ecrieueHne 6omee 3PPEKTUBHOTO YIUIOTHEHHUS CIIOEB 3a CUET COXPAHEHHS
3armaca Terja HUXKHEro CJIOoSl, YTO IO3BOJSET MPOIJIUTh CTPOUTENbHBIA CE30H; BO3MOXHOCTH
UCIIOJIb30BaHUSl TPAJUIMOHHBIX ac(hanbToOeTOHHBIX cMeceil. Ha ocHoBaHuuM wHccienoBaHus
TEXHOJOTMYECKUX OCOOeHHOCTeH, mpeumymiectB TexHosnorun «Komnakr-achanabT» MOXKHO
PEKOMEH10BaTh €e JIIsl IPUMEHEHHs Ha aBTOMOOMIIBHBIX Joporax PecryOnuku benapyce.
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METOJIUKA BUBOPY IIEPEBI3HUKA TP OPTAHI3AIII IEPEBE3EHHSA
BAHTAXIB Y MI’DKHAPOJHOMY CIHOJIYYEHHI

CyposBuosa .M., cryneHTka
HaykoBwuii koncynbTant: gonent ['inescrka K. 1O.

Hamionansnuit TpancniopTHuid yHiBepcuTeT, M. KuiB

CyuacHM CTaH BITYM3HSIHOI'O TPAHCIIOPTHO-EKCIEAUTOPCHKOIO PUHKY XapaKTepU3YeThCs
MOCTIHHUM 3pPOCTAaHHSM BHUMOT CIIOKHMBAdiB 1O PIBHA Ta HOMEHKJIATYpU TOCHYT. SKICTh
00CITyrOByBaHHSI CTa€ OJHHMM 13 HAaWBaXIUBIIIMX 3HAPAIb KOHKYPEHTHOI OOpOTHOM, OTXKE
npo0JieMa 3HaXOKEHHS 11 pealIbHOTO PiBHS JIJIsl €KCIIEAUTOPIB Pi3HOT (hOpMH BIacCHOCTI HaOyBae
0c00JIMBOI aKkTyaJlbHOCTI. baraTopiuHi JOCHIIKEHHS €KCIEPUMEHTAIbHO JIOBEIM TEOPEMY IIPO
HCOJHO3HAYHICT CTYICHs BILIMBY OKPeMHX (aKkTOpiB HA IIACYMKOBHiA pesynbratr. Jlis
CKJIAJHUX CHCTEM YIpPABIiHHS SKiCTIO BHHHKA€ HEOOXIIHICTH IPOBEJACHHS MONEPEIHBOIO
paHKyBaHHs YHMHHUKIB. CbOrofiHi 3aMOBHUKM TPAaHCHOPTHUX IOCIYr HAAAlOTh IEepeBary
KOMIIICKCHOMY 00CITyroByBaHHI y cepi MDKHAPOIHHX aBTOMOOUIBHHX MEpeBe3cHb. Maerbcs
Ha yBas3i HE TLIBKH HaJaHHs O€3I10CCPEIHBOI JJOCTABKY BAHTAXKIB, @ if IHIINX CYIyTHIX MOCIYT. A
TaK sIK JUISL JIONICTHYHOI KOMIIaHii yTPUMYBATH BIACHUI PYXOMHUIl CKJIajl € HE 3aBKIH BUTIIHUM,
TO Ul BUKOHAHHS MIKHAPOJIHHX aBTOMOOLTBHHX IEPEBE3CHb IOLIBHIIIC KOPHCTYBATHCS
TPaHCTIOPTHUMH 3aco0amMy 1HIIUX TPAHCHOPTHUX MiAIPUEMCTB. Lle 1ae MOXKIIMBICTh BUKITIOUUTH
BUTPATH, [IOB’s3aHI 3 yTPUMaHHSIM aBTOMOOLIBHOrO mapky. Bubip nepesisHuka 3a Kputepismu
paHKyBaHHs 3aiiMae 6araTo 4acy, B OCHOBHOMY HEBEIIMKI TPAHCIIOPTHI IANPUEMCTBA LBOIO HE
poOIATh, BBaXKAIOYM HOro HEIOUUIBHUM, SK HACHIIOK, MAaiOTh MEPEBAXHY OLIBLIICTH
OJTHOpa30BHUX KIi€HTIB. [l 3abe3meyeHHs JOBrOCTPOKOBUX JIOTOBOPIB 13 3aMOBHMKaMH,
HEOOXIHO HajlaBaTH CEPBIC BIAMOBIIHOIO PIBHs, CPEKTHBHICTH SKOTO HAyKOBO MIATBEPIKCHO.

Hist HlIIle/IeMCTB JOUIIPHAM € JOTPUMaHHs aIroOpUTMy BHOOpY IEPEBI3HHKA 3riHO
3aIPOIIOHOBAHOL TMOCIIIOBHOCTI: 1) BU3HAYCHHS KIFOYOBHX MOKA3HHMKIB BUOOPY MepeBisHUKa; 2)
MOJIT KpUTEpiiB Ha TPU KaTeropii: KUTbKICHI, SKICHI Ta penelHi; 3) MOHITOPHUHT PHHKY
TPAHCIIOPTHO-JIOTICTHYHUX TMOCIYT JUIi TEPBHHHOTO BiZOOpY MEPEeBI3HUKIB; 4) OQOPMICHHS
TaONIMYHIX JaHHX 3 TIOKa3HUKAMH JUIs yCiX 00paHuX HepeB13HI/IK1B 5) l,Z[eHTI/ICI)lKaI_IISI KITIOYOBUX
BaroBHX KOCQILIEHTIB Ul BCTAHOBICHHS piBHs B3a€MO3B’SI3KY KPHTEpIiB 3 1HTeraJ'ILHOI-0
OLIIHKO0; 6) 00poOKa KUIbKICHMX MOKa3HUKIB BIAMOBIJHO A0 METOJIB KBaJIIMETpIi; 7) OILiHKA
SIKICHUX TIOKa3HHKIB 3a mkanor E.K. Xappinrrona.

BHpOBa,[[)I(eHHH 3aMPONOHOBAHOTO AITOPUTMY J[a€ MOXKIIUBICTE 3a0€3MedHTH OLIBII
SKICHUH PiBEHB MOCIYT 3 TEPEBE3CHHS BAHTAXIB y MDKHAPOJHOMY CIIONyYCHHI, 6€3 3HaYHHX
KamiTaJIOBKJIaJI€Hb. 3a JOMOMOTOI0 OaratoakTopHOro BHOOPY TMEpEeBI3HMKA BU3HAYAETHCS
HaNOUIbI ONTHMMANbHUM BapiaHT cepel] NMPUCYTHIX. BpaxoByiouW BHMOIM 3aMOBHMKA, JlaHa
3ajjaya MoXke OyTH OUIbIl JeTanbHO PO3IJsSHyTa W NpH 301IbLICHHI KUIBKOCTI OCHOBHHMX
MOKa3HUKIB /7151 peaizaiii 6ararodakTopHOro BUOOpY.

OBECIHIEYEHHUE BE30OITACHOCTHU TAMOXEHHBIX OPT’TAHOB C
NnHOMOIBIO KPUIITOT'PAOUYECKUX METO/10B

Masypok A. H.
Hayunslii KOHCYynbTaHT: AoueHT Munsiuiosa E. JI.

benopycckuil rocy1apCcTBEHHBIM YHUBEPCUTET TPAHCIIOPTA
Annotation. This article is devoted to a topical problem of cryptographical attacks on

customs service. Here, the ways of attack resistance, and different cryptographical systems
and methods of encryption developed for national security are revealed.
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Tamo>keHHBIE OpraHbl SBJISIOTCS OJHOM U3 TOCYJapCTBEHHBIX CTPYKTYP, 00ECIIEUHBAIOIINX
HallMOHAJIbHYI0 0€30I1aCHOCTh CTpaHbl. MX wenb — NpOTUBOCTOSHME BHEIIHUM YIrpo3am,
UCXOAUIMM H3BHE. B mocnennee BpeMsi 3TH yrpo3bl IpuOOpenr MHOM XapakTep: Temepb He
00s13aTeNIbHO JJaJKe IepeceKkaTh I'paHMIly CTpaHbl, Ha OE€30MacCHOCTh KOTOPOH IUIaHUpYyeTcs
HOCSraTeNIbCTBO, BE/Ib MOKHO IIPOBECTH aTaKy, HE BBIXO/S U3-3a KOMIIBIOTEpA.

B Hactosiee BpeMsi B TaMOKEHHBIX OpraHax HaOJOaeTcsl TeHJACHLMsS K aBTOMATH3aLUH
CHCTEM JIEJONPOU3BOACTBA, BBOJY B IKCIUTyaTallMi0 WH(POPMALMOHHBIX CHCTEM M MEpexoay Ha
0e30yMaxHbIil  1TOKyMEHTOOOOpOT. MH(popMalMoOHHBIE CUCTEMbl TAMOMKEHHBIX OPraHOB —
COBOKYITHOCTH MH(OPMAIIMOHHBIX PECYpcOB M HWH(OPMAIMOHHBIX TEXHOJOTHWH, KOTOpHIE,
UCIIOJb3Ysl CPEICTBA BBIYMUCIUTEIBHOM TEXHUKHM, OOECHEUMBAIOT pPEATH3aALUI0  IPOLETyp
TaMOYKEHHOT0 0(hOpMIICHHUS U TaMOKeHHOTO KOHTpoisi. Tak, B 2008 rogy Hauana (GyHKIIMOHUPOBATH
HanmonanbHasi aBToMaTH3MpOBaHHAs CUCTEMa TaMOXKEHHOTO JiekaapupoBaHusi. C 0JHOM CTOPOHBI,
3TO MO3BOJIWJIO COKPaTUTh BPEMsl Ha OCYILECTBICHUE TAaMOXEHHBIX OIEpalyi, MPeIoTBPAaTUTh
KOPPYIILIMIO BCIEICTBUE UCKIIFOUEHUS JINYHOIO KOHTAKTa MPEJCTaBUTENs] TAMOXKEHHBIX OPraHOB U
YYaCTHUKA BHEITHEOKOHOMHYECKOW AEATEIBHOCTH M MHHUMH3HUPOBATH BIHMSHHE YEIOBEYECKOTO
¢dakrtopa. C Jpyroil CTOpOHBI, 3HAUUTENIbHbIE O0BbEMbl HMH(POpPMALUMK O BHEUIHEH TOProBie
roCyZIapCTBa M YaCTHBIX JIUII MOSBIJIMCH B CETH. DTa MH(POPMALHS TPEACTABISET LIEHHOCTh KaK IS
rocy/lapcTBa, Tak M JJIs 3710YMbIIUIEHHUKOB. C TOSBICHHEM aBTOMAaTU3UPOBAHHOW CUCTEMBI y
NOCIIETHAX TOSIBUJICSL €IIe OJMH CIOCcO0 3aBiajeTh 3TOM HMH(pOpMAIMell B IENsIX, CHOCOOHBIX
HAHECTH YPOH SKOHOMHKeE U Oe3omacHocTH benapycu, mo3ToMy TaMOXKEHHBIE OpraHbl MOCTOSHHO
OOHOBIISIFOT TPOTpaMMHOE OOECIICUYeHWE W BBIYHCIUTENBHYI0 TEXHUKY ISl S(QPEKTUBHOTO
HPOTUBOCTOSIHUS KPUIITOATAKAaM U YTPO3aM KPUIITOATaK.

Kpunroaraku MOTyT OBITH CIIEIYIOUINX BUIOB!

1. Amaxka Ha ocHnoge wugpomexcma. KpuntoaHanutuk (B JaHHOM clydae —
3JIOYMBIIIJICHHUK) pacroiaraeT MUPPOTEKCTaAMU HECKOJIBKUX COOOIIEeHUH, 3amupOBaHHBIX
OJTHUM U T€M K€ aITOPUTMOM HIH(PPOBAHUS U, BO3MOKHO, KIFOUOM.

2. Amaxa ma ocnoge omkpuimozo mexkcma. KpUNTOaHAIUTUK pacrioyiaraer JOCTYIOM He
TOJIBKO K IM(POTEKCTaM HECKOJIBKMX COOOIIEHUH, HO U OTKPBITOMY TEKCTY 3TUX COOOILICHHIA.
Ero 3agaya cocTouT B onpeAesaeHnn Kito4ya UM KiIrodel, 4To0bl OH MOT pacuiu@poBath Ipyrue
COOOIIEHNS.

3. Amaka Hna ocnose n000OpanHO020 OMKpLIMO20 Mmekcma (KPUNTOAHATUTHK MOXKET
BbIOMpAaTh OTKPBITBIM TeKCT i MmH@poBaHus). Bo MHOrux cooOLIEHUSX HCIOJIb3YIOTCS
CTaHJapTHBIC HAayaJa U OKOHYAHUS, KOTOPbIE MOTYT OBITh M3BECTHBI KPUNITOAHAIUTUKY. B 3TOM
OTHOIIEHWH OCOOEHHO YSI3BUMBI IU(PPOBAHHBIE HCXOJHBIE KOJBI TPOTPaMM H3-3a YaCTOTO
UCIOJIb30BaHUs KitoueBbIX cioB (define, struct, else, return u T. 1.). Te ke mpoOneMsl U y
i (POBaHHOTO UCTIONHAEMOTO K0/1a: (DYHKIIMU, IUKINIECKAE CTPYKTYPHI U T. 1.

4. Jlobosoe eckpvimue (1000Basi aTaka, METOJ «rpyOOl CHIIBD» — MyTeM Iepedopa Bcex
BO3MOYKHBIX KJTFOUEH).

5. bBanoumckuii kpunmoaHanu3s. JIast OydeHHs KJlloya «KpPUIITOAHATUTUK» MpHOeraeTr K
yrpo3aM, IIAHTaXy MM THITKaM. BO3MOXKHO TakKe B3SITOYHHYECTBO, KOTOPOE HAa3hIBACTCS
BCKPBITHEM C IMOKYNKON KIIH04a. TO OYEHb MOIIHBIE H, 3a4aCTy10, camMble 3(PPEeKTUBHBIE METOIbI
B3JIOMa aJITOPUTMA, TaK KaK YEJIOBEK SBJISIETCS CaMbIM CJIa0bIM 3BEHOM B 3TOW CHUCTEME.

JUs IpOTUBOCTOSTHUS aTakaM M yrpo3aM aTak MPUMEHSIOTCS MpOoLeayphl MH(POBaHUS U
pactudpoBaHus, COBOKYITHOCTh KOTOPBIX MPEACTABISIET CO00M KpunTocucremy. Pa3znuuaroT nBa
OCHOBHBIX THIIAa KPUITOCHCTEM: CHUMMETPUYHbIE (TPaJUIMOHHBIE, C CEKPETHBIM KIIOUOM) U
ACUMMETPUYHBIE (C OTKPBITHIM KIIFOUOM).

[Tpy MCcoONb30BaHUM CUMMETPHUYHBIX KPUITOCHUCTEM HCIIOJB3YIOTCS OTKPBITHIM alropuT™
mm(poBaHUs M CEKPETHBIN KITFOY, IPUYEM OJIMH U TOT K€ IS IMUPPOBAHUS U PACITH(PPOBAHHUS.
OTO MOpOoXAaeT HEOOXOAMMOCTh HalU4YMs HaJIEKHOTO KaHaua, 10 KOTOPOMY KIIOY JOJDKEH
IONAcTh K IOJIYyYaTeslo 3alM(pPOBAHHOIO TEKCTa. Tak Kak anropuT™ IMUGpPOBaHHUS HE
COJICPKHUTCS B CEKpPETE, TO CTOMKOCTD MM(pa ONpeaesieTcsl TOIBKO CeKPETHOCTHIO KITI0Ya.
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CuMMeTpuYHBIE  KPHUNTOCHCTEMBI ~MOTYT  OCHOBBIBATbCS HA  METOJAX  3aMEHbI
(TI0/ICTAaHOBKM ), IEPECTAHOBKH U TAMMUPOBAHUS.

OxHuM W3  TOPUMEPOB  CHUMMETPUYHBIX  KPUOTOCHCTEM, HCIOJB3YIOIIUX  METOJ
IIOJICTAHOBKH, sBisieTcss mudp Arbam. OH OCHOBBIBaeTCA Ha 3aMeHe N-il OykBbl andaBuTa
OykBOi1 ¢ HOMepoM M - N + 1, rie M — yncino 6ykB B anaBuTe.

Becbma crolikum 1mm¢ppoM, OCHOBaHHBIM Ha METOJI€ IEPECTAHOBOK, SBIsETCS MHUP
I'amunpToHa. OH COCTOMT B TOM, YTO (DOPMHUPYIOTCS pa3UuHbIe KIIOYH, pa3Mep KOTOPhIX paBeH
BOChbMH (TI0 KOJIMYECTBY BepIIMH KyOa), Hampumep, 64023157. Tekcr pazOuBaercss Ha OJIOKH,
JUTMHA KOTOPBIX paBHA pa3Mepy KIIF04a, ¥ CUMBOJIBI OTKPBITOTO TEKCTa BHYTPHU KaXKI0ro U3 OJI0KOB
IIEPECTaBIIAIOTCS B COOTBETCTBUU C CMMBOJIAMM KJIOYa BHYTPH OJIOKa crpaBa HajieBo. Tak, ci1oBo
«edpeiTopy, 3ammppoBaHHOE C TOMOIIBIO BHIIIIEYKA3aHHOTO KJIF0Ua, IPUMET BUJL «orepedTp».

B acuMmeTpu4HOM KpUNTOCHCTEME Y Ka)J0TO IMOJb30BaTENsl €CTh CBOS Mapa Kiouel —
OTKPBITBIA W JHWYHBIA. OTKPBITBIA KO HCHOJB3YETCSl aIpecaHToM s IMu(poBaHUS
COOOIIEHUs, KOTOPOE CMOKET IPOYUTATh TOJIBKO TOT IOJIb30BATENb, Y KOTOPOIO €CThb BTOPOM
KJIFOY M3 Iapbl. ITO W30aBIsSET OT HEOOXOAMMOCTH CO3JaHMs CEKPETHOIO KaHalla JUIsl Ilepelaun
KIII0Yel U caMuX 3alI(pPOBAHHBIX COOOIICHUH.

[IpenmymiecTBa CHMMETPUYHBIX CHCTEM MIM(POBAHUS COCTOAT B MX OOJIBIIEH CKOPOCTH,
UCIOJIb30BaHUU 0oJiee MPOCThIX ONEpalUil U KIIOYed MEHbILIEro pasmepa IpH COIOCTaBUMOMN
croiikoctd. C JOpyroil CTOPOHBI, CEKPETHOCTh KIIOUEH TMOPOXKIAeT HEOOXOIUMOCTh
OINEPAaTUBHOIO YNPABJICHUS MMH, TO €CTh I'€HEpallld, XpaHEeHHUs, Nepelauyd U YHUUYTOXKEHUS.
Taxke ¢ MOMOIIBI0O CHMMETPHUYHBIX CHCTEM HE MOXKET OBITh JOKAa3aHO aBTOPCTBO OIHON W3
CTOPOH, TaK KaK KJIH04 U3BECTEH 00EUM.

C y4eToM JIOCTOMHCTB M HEJOCTAaTKOB Ka)KJ0M U3 cucTeM ObuIM pa3pabdoTaHbl THOpPUIHBIE
KpUNTOTrpapUuecKue CUCTEMbI, OCOOCHHOCTb KOTOPBIX COCTOMT B HCIIOJIb30BAaHUHM CEAHCOBBIX
KITIOYEH JUII CHMMETPUYHOTO IU(POBAHUS, KOTOPBIE, B CBOIO OUYEpeb, ITUPPYIOTCS OTKPHITHIM
KIt04oM mostyyatens. s pacmundpoBKH cOOOLIeHHs MOdydaTesb CHavyala paciiu(poBBIBAET
CEaHCOBBII KIIOY CBOMM 3aKpBITHIM KIIOYOM, a MOTOM HCHOJb3yeT €ro Juisi CUMMMETPUYHOMN
pacmiipoBKH  CcOOOILIEHUS. DTO TMO3BOJSET HCHOJIB30BAaTh CKOPOCTb U MPOCTOTY
CUMMETPUYHOT0 MHU(PPOBAHUS B COUETAHUU CO CTOMKOCTHIO0 aCUMMETPUYHOTO.

Takum oOpa3zom, Bo BpeMs BceoOmield HH(OpMaTH3alMu HEOOXOAMMO O00ecreynBaTh
HAQ/IKHYIO 3alIMTy MH(OpManuu OT HECAaHKLUMOHHWPOBAHHOIO jAocTymna. [ljis 3TOro MIMpOKO
WCTIOJB3YIOTCSI METOJIBI KPUIITOTpa(HH.

OIITUMM3ALIUA PACITMCAHUA IBUKEHUA 'OPOACKOT'O
IMACCAKUPCKOI'O TPAHCIIOPTA HA AYBJIMPYIOIIIEM YYACTKE B
HOBOBEJHUIIKOM PAMOHE I'OPOJIA TOMEJISA

I'opnnu B.B., ®equenxo H.C.
Hayunslii pykoBoauTens: K.T.H., JoueHT Kpasuens 1.H.

benopycckuii rocy1apcTBEeHHBI YHUBEPCUTET TPAHCIIOPTA

CocraBneHne paclyCaHWi JABMIKEHUS MApPLIPYTHBIX TPAHCIIOPTHBIX CPEACTB BECbMa
TpYAOEMKHil npouecc. Bpyunyio Ha cocTaBieHrne 0JTHOTO BapuaHTa pacrucanus Tpedyercs 10 5
pabounx JHEN BRICOKOKBATU(UIIMPOBAHHOTO Tpyaa. Ha kaxaplit MapuipyT exeroano tpedyercs
COCTaBUTH 10 15 BapuaHTOB pacnMCaHUW. ITO CBA3AHO C U3MEHEHMUSMM NACCAKUPOIIOTOKOB 110
JOHSM HEAENH, MecslaM M CE30HaM TIoJla, a TaKkkKe C W3MEHECHHSIMH YCIOBHM JBHUKEHUS
MapUIPYTHBIX TPAHCIIOPTHBIX CPEACTB 110 MAPLIPYTY.

IIpu cocTtaBieHMM pacHUCaHUs OOIIECTBEHHOIO TPAHCIOPTAa TakKe 4Yalle BCEro He
YUUTBIBACTCS. BIIMSHUE AYyOJIMPYIOIIUX YYAaCTKOB CIIEJOBAaHHMS MAapIIPYTHBIX TPAHCIIOPTHBIX
CPEICTB, YTO SBJIETCS CyHICCTBEHHBIM HENOCTATKOM ISl TOPOACKHUX MACCa)KUPCKUX MEPEBO3OK.
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Hannuaue ny0nupyromux y4acTKOB MapIIpyTOB COIIPOBOXAAETCss 00pa3oBaHUEM ouepeneit
TpPaHCIIOPTa HAa OCTAHOBOYHBIX MYHKTAX, a TAaK)Ke HEPAaBHOMEPHOCTHIO MHTEPBAJIOB JABUKEHUS U
HAIOJIHSEMOCTH TPAHCHOPTHBIX CPEJCTB, YTO, NPUBOAUT K YBEIIMUYEHUIO BPEMEHU OXKUJAHUS
naccakupamu TPaHCIOPTa U HEraTUBHO OTpa)kaeTcsi Ha KOM(POPTHOCTHU MOE3IKH.

B HoBoGenumkom paiione ropoaa I'omenst BblAeneH TyOIUPYIONIMA y4acTOK JBHXKCHHS
aBToOycoB «lIlepBast mkonay — «Ynuma JlyroBasi», Ha KOTOPOM MPEIYyCMOTPEHO JIBH)KEHUE
aBTOOYCOB, OCYILIECTBIISIOLINX TIEPEBO3KY MACCAKHUPOB.

Hybomupyrommii yaactok «llepBas mkoma» — «Yauna JlyroBas» sBIseTcs OOIIMM IS
aBToOycHBIX MapmpyToB NeNe 18, 18A, 26, 35, 39, 50, 55, 58 Ha NPOTSHKEHUU 7 OCTAHOBOYHBIX
NYHKTOB, e€ro minHa — 4,3 kM. JlaHHBI COBMECTHBI OTpPE30K IMYTH SBISAECTCA OAHUM U3
BaXHeHMX B ['omene, Tak Kak HpOXOAUT yepe3 Hamboliee 3arpyKeHHbIE TPAHCIOPTHBIM
notokoM ynuny Mnenya B HoBoGenuukoM paiioHe ropojia, B €€ mpezeiiax Ha OCTaHOBOYHBIX
nyHKTax (opmMupyercss OOJBIIOE KOJIMYECTBO OXKMUIAIOIIMX MACCAXHPOB, TAaKKE YaCTO
BO3HUKAIOT 33/IEPKKU OOIIECTBEHHOTO TPAaHCIOPTA MO MPUYUHE BBIHY)KJIEHHOW OCTaHOBKH JIJIs
OKHJaHUSI BO3MOYKHOCTHU MOJbE37a K OCTAHOBOYHOMY IYHKTY M3-3a OJHOBPEMEHHOI'O IIPHUX0/1a
HECKOJIbKUX TPAHCIIOPTHBIX CPEJCTB PA3INYHBIX MAPIIPYTOB.

s onTUMM3alMM PACIIMCAHUS PACCUUTHIBAIOTCS OCHOBHBIE XapaKTEPUCTUKH KauecTBa
pacnrcanus nyonupytomiero yyactka «llepBas mkona» — «Yinuua JlyroBasy s IpoMexXyTKa
BpemenH ¢ 9:04 1o 10:04 yacoB 17151 6a30BOro 0CTaHOBOYHOIO IyHKTa «Yuia Jlyrosas»:

— ONTUMAJIbHBIN WHTEpBaNl |p BpeMEHH MeXAy NPUOBITUSIMU HAa OCTAHOBOYHBIA MYHKT
MapHIPyTHBIX TPAHCIIOPTHBIX CPEJCTB TyOIMPYIOIIETO ydyacTKa paBeH 3,75 MUHYT,

— ONTUMAJIbHBIM HMHTEpBal BPEMEHH MEXIy NPUOBITUSAMH HAa OCTAHOBOYHBIA ITYHKT
TpaHCIOPTHBIX cpeAcTB MapupyTta Ne 18 (18A) pasen 15 munyt, Ne 26 — 60 munyt, Ne 35 — 15
MuHYT, Ne 39 — 60 munyT, Ne 50 — 60 munyt, Ne 55 — 20 munyrt, Ne 58 — 30 munyT.

[To paccunTaHHOMY ONTHMAJIBHOMY WHTEPBAIY BPEMCHH MEXKIYy MPUOBITHIMHU Ha
OCTaHOBOYHBIM MMYHKT MapIIPYTHBIX TPAHCIOPTHBIX CPEICTB MO AYONUPYIOUIEMY Y4YacTKYy,
KOTOpBI paBeH 3,75 MUHYTaM, CIABHraeM BpeMsl MpUOBITHS aBTOOYCOB TaKUM 00pa3oM, YTOOBI
pa3HHUIlA MEXIYy UX ONTHUMAIbHBIM U pEaTbHBIM 3HAUYCHHEM Oblla MUHUMaNbHOU. [Ipu sTOM
YUUTBHIBAIOTCS WHTEPBAIbI ABMXKCHUS MEXKIY aBTOOycaMU OJHOTO MaplipyTa AJis HUCKIIYEHUs
BO3MOXKHOCTH YXYAILLEHUS YyX€ CYIIECTBYIOUIEro pacnucaHus. B urore cymmapHoe Bpems
OKUJaHUS MaccaXupaMu aBTOOYCOB Ha AYOIHUPYIOIIEM y4acTKe JOKHO YMEHBIITUTHCS.

B pesynbprare onTuMu3anuy pacucanus IBHKEHUS MapIIPYTHBIX TPAHCIIOPTHBIX CPEJICTB HA
nyonmupyromeM ydactke «llepBast mkoma» — «Ynuua Jlyrosas» cymMmapHas BeJIMYHHA OTKIOHEHHUS
MHTEPBAJIOB BPEMEHH MEXIYy CIEIYIOUMMU Jpyr 3a JAPYroM aBTOOycaMu OT ONTHUMAaIbHOU
BEJIMYMHBI CHU3UIIACh ¢ 36,25 10 5,75 Munyt ans neproaa Bpemenu ¢ 9:04 no 10:04 yacos.

Bmecte ¢ 3TUM MHTEpBasibl JBUKEHHS MEXAY aBTOOycaMu OJHOTO MapupyTa ObLIN
CMEIIEHbl B CTOPOHY ONTHMAJbHOTO WHTEpBaja BpPEMEHU MEXAY MPUOBITUIMU Ha
OCTAaHOBOYHBIN MYHKT MapUIPyTHBIX TPAHCHOPTHBIX CPEJICTB /IS JAHHOTO MapuipyTa, B HUTOTE
CyMMapHasi BeJIMYMHA OTKJIIOHEHUH OT UJI€aJTbHOTO MHTEpBaJa JBUKEHUSI OCTABAJIACh HA TOM K€
YPOBHE WJIK YMEHbBIINIACh.

[Io paccuntaHHOMY ONTHMAILHOMY WHTEPBATy BpPEMEHH MEXKIy NPUOBITUSIMH Ha
OCTAHOBOYHBIM TYHKT MAapIIPYTHBIX TPAHCHIOPTHBIX CPEICTB Ui yOJIMPYIOIMIETO YydYacTKa B
Microsoft Excel mpoBemeHa onTuMu3alus pacluCaHUs IyT€M CABUTA BPEMEHU MPUOBITHS
aBTOOYCOB TakKUM 00pa30M, YTOOBI Pa3HUIIA MEXKIY UX ONITUMAIILHBIM U peaTbHBIM 3HaUCHHEM ObLTa
MUHUMaJIbHOU. PaccunTanbl XapakTepUCTUKKA MaTPUIIbl HA3HAUEHUI JUI BCETO MEPUO/Ia BPEMEHHU.

[Tpu onTUMU3aLMKU CYLIECTBYIOIIETO pacUCcaHus ABMKEHHUS 0c000e BHUMAaHHUE YENSIOCh
YIYUIIEHUIO TaKUX MOKa3aTeeil Kak BpeMs 0KUIAHUS MMacCaXUpaMu MPUOBITHS TPAHCIIOPTHBIX
CpeaCTB U KOX(P(UIMEHT 3arpy3Kd TPAHCIIOPTOM OCTaHOBOYHOTrO MyHKTa. IlepBblit mapamerp
BIIMSIET HA YPOBEHb YIOBJIETBOPEHHOCTH OT MOE3JKH MacCaXHPOB, BHIPABHHUBAHUE MHTEPBAJIOB
BPEMEHHM MEXAY MPHUOBITUSIMH CIEAYIOUINX IPYT 3a IPYroM aBTOOYCOB pa3HbIX MapIIPyTOB Ha
TyOMUPYIOMIMX YY4acTKaX CIOCOOCTBYET paBHOMEPHOMY HAMOJIHEHHIO TPAHCIIOPTHBIX CPEJICTB, B
pe3ynbTare yYBEIMYMBAeTCAd YypOBEHb KoM@oOpTa Uis MAacCaKUpPOB. YMEHBIICHHE K€
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kodpduiMeHTa 3arpy3Kd TPAHCIOPTOM OCTAaHOBOYHOTO ITyHKTa TIO3BOJIIET HCKIIIOUUTH
oOpasoBaHme o4epeiel U3 aBTOOYCOB MPH MOCATKE/BBICAIKE MTACCAKHUPOB.

3navyenue 1eneBoi GyHKuM Mo nyonupyromemy ydactky «llepBas mkoma» — «Yinuna
JlyroBas» mjis Bcero Imepuoja BpPEMEHM paBHA: A0 onTtumuzamuu — 195,25 muH; nocrne
ontuMu3anuu — 148,75 MuH.

[lo pe3ynbraram NpOBENEHHOW ONTUMHU3ALMHU AJII JAHHOIO NEPHOJAa BPEMEHHU MOYKHO
cAelaTh CIEAYIOIIME BBIBOJBI: CKOPPEKTUPOBAHBI WHTEPBAIBI JIBIJKCHHUS I KaXKJIOTO
MapiIpyTa B OTAEIBHOCTU MO IyOJupylolieMy ydacTkam. BennuuHa OTKJIOHEHHS WHTEPBAJIOB
MEXy CISAYIOIUMH APYT 332 IPYTOM aBTOOYCaMH OT ONTUMAJIbHOM BETMYMHBI YMEHBIINIIACH B
cpeaHeM Ha 24%.

Pesynpratel onTtumuzaimuu no ayonmpyromemy ydactky «llepas mkoma» — «Yiuna
JIyroBass» BbIpakaeTcsi B CHM)KCHHMM BEJIMYMHBI OTKJIOHEHHS WHTEPBAJIOB BPEMEHU MEKIY
CIICAYIOIIMMHU JPyr 3a JPYroM aBTOOyCcaMH OT ONTHMAJIbHON BEJIWYMHBI M B COKpAIICHUH
BPEMEHH OKHUJIAHWUSI MApLIPYyTHOIO TPAHCHIOPTHOI'O CPEICTBA TEMH IMACCAKUPAMHU, MEPEBO3KA
KOTOPBIX BO3MOHA HECKOJIbKUMH BapUaHTAMH MapIIpyTOB.

OCHOBHI 3AXO/I1 OO 3ABE3IEYEHHA BE3IIEKU ITACA’KUPIB
I HAAIMHOCTI 3AJII3BHUYHUX IIEPEBE3EHb

bessepxa T. II., ctyneHTka
HaykoBuii koHCynpTaHT — noueHT ['pymesceka T. M.

JlepxaBHUM YHIBEpCUTET IHPPACTPYKTYPH 1 TEXHOJIOT1i

PuHOK maca)kupchbKUX IE€PEeBE3€Hb CKIAJA€ThCs 3 pealizalii MOCIyr NHacaXHpPChbKUX
3aJI3HUYHUX I[epeBe3eHb CyO0'ekTamu (OpraHizalisiMH, IHIUBIAYaJbHUMH MIANPUEMISAMHA 1
TOBapHUCTBAMH), SIKI BUKOPUCTOBYIOTh MOi3/11 JUIs 3a0€311€UeHHS IEpEeBE3EHHS M1acaXKHUpIB.

VY cBiTi, KUl cTae Bce OLIbII ypOaHI30BaHUM, 3aJII3HUYHI NEpeBE3eHHs BiAMNOBIIAIOTH
MICBKHM NOoTpedaM. BucokomBuakiCHa 3ai3HUAL MOXKE CIYKUTH allbTEPHATUBOIO MOBITPSIHUX
NepeBe3eHb Ha KOPOTKI BIJCTaHI, a 3BHYaWHI 1 BaHTAXHI 3aJIi3HUYHI NEPEBE3EHHS MOXYTh
JIOTIOBHIOBATH 1HII1 BUAM TPAHCIIOPTY ISl 3a0e3neueHHs e(peKTUBHOI MOOIJIbHOCTI.

OuikyeTbes, 10 CBITOBUM PUHOK MACAXUPCHKUX 3aTI3HUYHHUX MEepeBE3e€Hb CKOPOTUTHCS 3
236,3% mupn B 2019 pomi mo 228,28 mupa B 2020 poui Hpu CYKYymHOMY pPIiYHOMY TEMIIi
3poctrannsi (CAGR) -3,5%. Lle 3HWKEHHS B OCHOBHOMY TOB'SI3aHO 3 YINOBUIbHEHHSM
€KOHOMIYHOTO 3POCTaHHS B PI3HUX KpaiHax B 3B'I3Ky 31 cmamaxoM xBopooum COVID-19 i
3axoJaMM 1o ii cTpuMyBaHHIO. [IOTIM OYIKY€TBhCS, IO PHUHOK BIJHOBUTHCS 1 BHpPOCTE B
cepennbomy Ha 6% 3 2021 poky i gocsrue267,7 $ mipa B 2023 porri.

KommnniekcHuil aHamni3 puHKY NepeBe3eHb B YKpaiHi MMOKa3aB, M0 CUTYAIlisl 3 MaHIEMi€l0
COVID-19 3aBnanma 3Ha4HOI MIKOIW CaMe MACaKUPCHKUM IepeBe3eHHsM. lle mosicHroeThes
pIlIEHHSAM BIAQAM TPO 3AKPUTTA 3ANI3HUYHOTO MACAKUPCHKOTO CIIONYYEHHS Ta 3HAYHOIO
HEOBIPOIO MacakupiB 110 3abe3medyeHHs ocoOucToi Oe3MeKH Ha 3aJi3HUYHOMY TPaHCIOPTI.
CraTtucTuKa KUIBKOCTI MEPEBE3EHUX MAaCaXUpPiB Ta BAaHTaX000Iry HaBe/eHa B Tadaui 1.

Jlo OCHOBHMX 3aXOJiB, SIKI MOXYTb 3aCTOCOBYBATHCSI B YKpaiHi JJif MiBUILEHHS PIBHS
0e3MeKu Ta I0BipH, HaJIekKaTh:

1. BuMiproBaHHd TeMIiepaTypd 3a JOIOMOIOI0 HOBITHIX TEIUIOBI3IHUX BileoKamep
KORAIL B Miciisx ckymueHHs (BOK3aJIH, IEPOHH);

2. 3acTocyBaHHS HOBITHIX po0OoTiB-me3iHdekTopiB. 3acrocyBanHs PROFIZON X
xommanieio Ceské drahy 103BONSE HPOTATOM TOJAMHM IIPOBOJMTH aepO30JIbHY OOPOOKY
npuMilieHHsa. TakoXX ICHYIOTh POOOTH, IO B aBTOHOMHOMY PEXHMI MOXYThb OOpOOsATH
MOBEPXHI po3Mipom 5x5 Bcroro 3a 10-15 xBuIHH.
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3. IndopmyBaHHS Tpo piBHI 3aBaHTAXEHOCTI B PEXHMMI PEaTbHOTO 4yacy 3a JOIOMOTOIO
crienianbHuX nonatkiB. Hampuknan, nomatok Plads pé rejsen mo3Boisie BiACTEXKYBaTH peaabHy 1
nependadyBaHy 3aBaHTAXKEHICTh MOi3MIB  S-tog (cUCTeMa MPHUMICHKO-MICBKHX O3B
arnomepariii Komenrarena), mo0 npu TUIaHyBaHHI TOI3JKM KOPHUCTYBadi MOTJIM CaMOCTIHHO
BUOMpATH 10i3/1a 3 HAWMEHIIIOIO KUIbKICTIO ACaXHUPIB.

4. BcraHoBieHHS e3iH(DIKYIOYMX TYHEIIB Ha KOpJAOHax YKpaiHu. B cBiTi Bke mommpeHa
NpaKkTUKa Je31H(IKYI0UNX TYHEIIB, SKi IPU MPOXOPKEHHI MOTATIB Yepe3 HuX, oOpoOsoTh ix
Ne31H(IKYI0UO0I0 PiIUHOIO.

5. 3abe3neueHHs 0E3KOHTAKTHOTO CHOco0y OIUIATH 3a MPOi3[, 0COOIMBO HAa MPUMICHKUX
CTIOJTYYCHHSX.

Tabnuys 1
CrarucTrKa KUTbKOCTI IMEPEeBE3EHUX MacaKUPIB Ta BAHTAXXK000Iry B YKpaiHi Ha mepiof 3
ciynst mo BepeceHb 2020 poky

[lepeBe3eHO macaxupin Banraxo00ir
MUTH. T1aC y % 710 BiJIIOBIAHOTO MUTH. TKM y % so BiJIIOBIAHOTO
) ) nepioay 2019 p. ) nepioay 2019p.

CiueHb 11,1 97,3 14068,2 94,4
Ciuens — JIroTuit 22,2 96,7 277835 95,2
Ciuens — bepesenp 28,0 77,8 43541,2 95,2
Ciuens — KBiTeHn 28,0 56,9 56822,8 91,9
Ciuens — TpaBenn 28,0 44,1 69711,0 89,6
Ciuenn — YepBeHb 32,1 411 82675,8 89,9
Ciuenb — JIuneunp 38,5 41,8 96737,1 91,0
Ciuens — CeprieHb 45,9 435 112991,3 93,6
Ciuens — Bepecenp 51,7 43,9 128222,3 94,1

IDicepeno: [epocasna cayacoa cmamucmuxku Ykpainu

OTxe, 3ai3HUYHI MEPEeBE3EHHs, AK W 1HIII BUAM CIHOJYYEHHS, HE OMUHYJIM HEraTHBHI
HaCJIIIKM BiJ TMOIIMPEHHsS BIpyCy Ta 3aKpUTTS KOPJOHIB, 1 SK HAaCII0K, 3MEHIIEHHS
nacaxxupoo0iry. I1[o6 nepekoHaTu macaxupis B Oe3meli 1 HaaItHOCTI 3aII3HUYHUX MEPEeBE3eHb,
HEOOX1/IHO OJIHOYACHO BUPIIIYBAaTH KOHKPETHI 3aBJaHHS I10/I0 3HMKEHHS PU3MKY MOUIMPEHHS
iHQeKuii Ta poOMTH BCe MOXIUBE Ui 1HQOPMYBaHHS TPOMAACBKOCTI HPO BXKHTI 3aXOMH.
[lepeniueni 3axo/1u JO3BOJATH MIHIMI3YBaTH PU3UKH 3aXBOPIOBAHHS MACAYKUPIB Ta MPALIBHUKIB,
110 B CBOIO Y€pPry JA03BOJIMTH 30UIBLIMTHU J0BIPY IPOMAJISH /10 3aJ1I3HUYHUX N1€PEBE3CHb.

OCHOBHBIE CIIOCOBbI YBEJIMYEHHAA IMTPOITY CKHOM
CIIOCOBHOCTMU KEJIE3HBIX TOPOI'

TaBThIH A. A., CTyACHT
Hayunbie koncynbranTsl: noneHt Kosrys I1.B., ctapmmii npenonasarens JyOposckas T. A.

benmopycckuil rocy1apCTBEHHBIN YHUBEPCUTET TPAHCIIOPTA, T. ['omenb

[TponyckHYI0 CHOCOOHOCTh KEJIE3HOJOPOKHBIX JMHHUM PAaCCUMTHIBAIOT KOMILIEKCHO: IO
HeperoHam, CTaHIMSIM, YCTPOWCTBAM 3JIEKTPOCHAOKEHUS HA DIEKTPUDUIIMPOBAHHBIX KEJIE3HBIX
Jloporax, JENOBCKMM M OJKHIIMPOBOYHBIM ycTpolcTBaM. [lo HanMeHbIIEW W3 HaWJEHHBIX
BEJIMYMH, Ha3bIBa€MOIl pe3ylbTaTUBHOM MPOIYCKHOH CHOCOOHOCTBIO, W YCTAHABJIMBAIOT
MPOIMYCKHYIO CIIOCOOHOCTh YYacTKa WIJIM JIMHHUH B LIEJIOM.

OcBoeHHe pacTyuiero rpy30000poTa BbI3bIBAET HEOOXOIMMOCTh YBEIMUCHHS POITYCKHON
CIOCOOHOCTH KENE3HOIOPOKHBIX JTMHUN. DTO yBEIMUEHHE, ONPEIEIieMOe KaK pa3HULA MEXKIY
NOoTpeOHOW W HAJIMYHOM MPOMYCKHBIMH CIIOCOOHOCTSIMHM, MOKET OBITh JOCTUTHYTO 32 CHUET
OpPraHU3allMOHHO-TEXHUYECKUX U PEKOHCTPYKTUBHBIX MEPOIIPHUATHH.
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K OPrain3aliliOHHO-TCXHUYCCKUM OTHOCATCA MCPOIIPUATHS, HAIIPABJICHHBIC HA UCIIOJIb30BAHUC
PEe3epBOB TIPOIYCKHOM CHOCOOHOCTH M TIOTOMY HE TpeOyrolue 3HAUMTENbHBIX pacxomoB. B
pe3ysibTare YBEIMUYMBAKOTCS Macca W CKOPOCTh JIBMJKCHHS TI0€3/I0B, YMCHBINAIOTCS CTaHIIMOHHBIC
MHTEPBAJIbI, yCKOpsieTcsi 00paboTKa MOE3/I0B M COKPAIACTCSI MX CTOSIHKA HA CTAHIIUSIX.

PeKOHCprKTI/IBHBIe MCPOIIPUATHA CBA3aHbBI C IIPUMCHCHUCM HOBOM TEXHUKH H
BBITTOJTHEHUEM CTPOUTEIBHBIX padoT, YTO TpeOyeT 3HAUNTEIbHBIX KauTaIbHBIX 3aTpar.

[lepBblii crtoco0 MO3BOJSIET YCHIIUTH JMHHIO 3a cueT Oosee 3(h(HeKTUBHOTO MCIIOIb30BAHUS
TEXHUYECKUX YCTPOUCTB O3 3HAUMTEIIbHBIX KaIUTAIBHBIX BIOYKEHHUH M 32 CPAaBHUTEIHFHO KOPOTKHI
cpok. J1s UCTIOTHEHHsT BTOPOTo criocoda TpedyeTcst 00oblie 3aTpayMBaeMbIX PECYpCOB, OIHAKO HX
HCIIOJIB30BaHUE ITO3BOJISIET PE3KO YBEINYUTH KOJIMYECTBO MPOITYCKAEMBIX MTOE3/I0B 33 CYTKH.

PekoHCTpYKIIMIO JKETEe3HBIX JOpPOr MPOBOAAT TOATAHO B Hambolsiee Ienecoo0pazHoM
MIOCJIEA0BATEIBHOCTH, YTO TIO3BOJISICT CHU3UTD KAITUTAIBHBIC 3aTPAThl M PACXO/bl Ha MIEPEBO3KH.
Jiis obecnieueHus MOTPEOHON MPOMYCKHON CIIOCOOHOCTH KEJIE3HOJOPOKHOM JTMHUH BHIOMPAIOT
Hanbosee paluOHAIBHBIE OPraHW3alMOHHO-TEXHHUECKHE U PEKOHCTPYKTHBHBIE MEPONIPHSITHUS
Ha OCHOBC TCXHHUKO-3KOHOMHUYCCKOI'O CpaBHCHUA BAPUAHTOB.

CokpaiieHrue BpEMEHHM Ha BBIOJHEHUE TEXHOJIOTMYECKUX OIEpaluid  BO3MOXKHO
OCYILIECTBUTH 3a CUET PA3IMUHBIX 10 XapaKTEpy MEPONPUATUI: OpraHU3alMOHHBIX (IIPUMEHEHUE
pPallMOHAIBHBIX ~ TEXHOJIOTHH, W3MEHEHHWE aIrOPUTMOB  00pabOTKHM) W  TEXHHYECKHX
(ucnonb3oBaHue 00JIEe TPOU3BOAUTEIBHBIX YCTPOHCTB).

Takum 00pa3oM, OCHOBHBIMH MEPOTIPHSTUSMHU 10 YBEIHMUYCHUIO MTPOITYCKHOH CIIOCOOHOCTH
CYIICCTBYIOIIUX KCJIC3HBIX JOPOI' MOKHO HAa3BaTbhb OPraHU3allMOHHO-TCXHUYCCKUEC, T.K. Tpe6y10T
MEHBIIE KallUTAIOBIOKECHUH B CBOIO PEATN3ALIHIO.

OCOBEHHOCTH OINEHKH D®PEKTUBHOCTU PABOTHI
JOTUCTUYECKHUX CUCTEM B JOPOKHOM XO3SMCTBE

[Hapenkos A. A., Xapun H. C.
Hayunsiii koHCynbTaHT: AoueHT [lapenkosa 1. M.

benopycckuil rocyaapcTBEHHBIN YHUBEPCUTET TpaHCIIOPTa, I. ['oMens

O PeKTUBHOCTD JTOTUCTUYECKON CHUCTEMBI MPEICTaBIsET COOOM CTemeHb COOTBETCTBHS
pe3ynbTaToB  ee  paboThl IEeNsIM, KOTOphIe OBLIM IOCTaBJICHBI Tpu  (HOPMUPOBAHUU
JIOTUCTUYECKON cucTeMbl. PaboTa JOTMCTMUYECKHUX CHUCTEM IMO3BOJISET MONy4arh 3PQGeKT oT
JIOTUCTUYECKOH OpraHW3aluy JICATeIbHOCTH JIOPOKHOTO XO3AHCTBA HA BCEX CTAIHSIX
BOCIIPOM3BOJICTBA, MPUYEM TPU MTOTOBOM olmeHke J(PGPEKTUBHOCTH YUYUTHIBAIOTCS BCE
COCTABIISIIONIME W CBOMATCS K €AMHOMY IOKa3aTelto, TO3BOJISIONIEMY OIICHUTh 3HAYUMOCTh
(YHKITMOHUPOBAHHUSI IOTUCTUYECKUX CUCTEM ISl SKOHOMHUKH.

[MpoBoauTcst cpaBHeHHWE (DAKTHYSCKOTO COCTOSHHUS —Tporecca IUTAHHPOBAHHS C
JIOTUCTUYECKHUM TIPOIIECCOM, KOTOPBIA OMKEH COOTBETCTBOBATH KAU€CTBEHHOMY BBITIOTHEHUIO
MMOCTABIICHHBIX 33J1a4 HE TOJIbKO B HACTOSIIUH MOMEHT BPEMEHH, HO W HA TPOTSHKCHUU BCETO
pacueTHoro nepuoza. Ha BbIXojie ¥ B TOM U B IpYroM ciiydae popMUpYeTCs mporpamma pador,
HO KaXJIOMy BapHaHTy OYJeT COOTBETCTBOBATH CBOW YpPOBEHb 3(pdekTuBHOCTH. B maHHOM
cliydae MBI HMEEM [IeJI0 C MHOTOKpUTEpHaIbHOW 3amadeld oOmeHku dddexkTuBHOCTH.
O dekTHBHOCT pa3pabOTaHHOTO IIJIaHA MOKHO OIIEHUBATH 10 PA3TUYHBIM KPUTEPUSIM, KaXKIbIH
U3 KOTOPBIX MOXET OBITh TJIABHBIM, HO HENb3S OJHO3HAYHO CKa3aTh Kakoil uMeHHOo. B
HacTosmiee BpeMs, J(P(EKTHBHOCTh JAHHBIX MEPONPHITHA JUIS JOPOXKHOTO XO3SHCTBA
OILICHUBAETCS, HCIIONIBb3Yysl MoKazaTenu 3(()EKTUBHOCTH WHBECTUIIMOHHBIX MPOEKTOB: YHCTHIM
JTMCKOHTHPOBAHHBIA TOXOJ; HWHIEKC IOXOAHOCTH, BHYTPEHHSISI HOpPMa JOXOIHOCTH; CPOK
okyrmaemoct. CyIeCTBYIOT pa3IUYHbIE CIOCOOBI PEUICHUS MHOTOKPUTEPUATbHBIX 3a]ad
otieHKH 3(pPEeKTUBHOCTH, OHAKO BCE OHH MOTYT OBITh CBEICHBI K TPEM OCHOBHBIM.
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[lepBblii BapHaHT HAXOXICHHUS ONTUMAIBHOTO PEIIEHUS IO HECKOJIBKUM KPHUTEPUSM
3G PEKTUBHOCTH 3aKIIOYAETCs] B PAHXKUPOBAaHUHM KpuTepueB. [IpopaHXupoBaB KpUTEpHH,
IPUCTYNAIOT K IMOUCKY PELICHHs, ONTUMAIBHOrO 10 Hanboiee BakHOMY M3 HuX. [locie sToro,
3a/1aBUINCH JIOMTYCTUMOM BEINYMHON M3MEHEHHS TIEPBOTO KPUTEPHS, HIYT PEIICHUE 110 BTOPOMY
KPUTEPHIO — HAWJIyylllee B MOJYYCHHOH TakuM oOpa3oM obOmactu. OYeBHAHO, YTO MOPSIOK
3HAQYUMOCTH M JIONyCTHMBIE IHAla30Hbl X M3MEHEHUS BBHIOMPAIOTCS NPH 3TOM NPOU3BOJIBHO.
[TosToMy naHHBI METOJ HE JIMIIEH CyOBEKTHBH3MA U TPEOYeT OT UCIIOIHUTENS YrIIyOJIeHHBIX
3HAHMH U OIBITa PabOTHI C PelIeHueM OA0OHOTO poa 3a1ay.

Bropoii BapuaHT pemieHuss MHOTOKPUTEPUAIBHBIX 337a4 — IPEBPALICHUE BCEX IIENEBBIX
GyHKIMIA, KpOME OIHOM, B orpaHnveHus. B maremarnueckoii 00paboTKe 3a/1a4a MpeICTaBIsET
co0oi HaxoxJaeHHe (DYHKIMHM TJIIABHOTO KPUTEPHUsS, OTPaHUYEHHOW DPA3TUYHBIMU CHCTEMaMHU
HepaBeHCTB. OJHAKO NMPH PEIICHWH ATOHW 3aJaud, KaK M B NPEIbIAYIIEM CIy4ae, BOSHUKACT
BOIIPOC BBIOOpPA TIaBHOTO KpuTepus. OUeBUAHO, YTO MPU OLEHKE YPOBHSA 3(PPEKTHUBHOCTH IO
OJJHOMY KpPHUTEPHIO HeNb3sl JOOUTHCS OOBEKTHBHOW OIEHKH HCCIEAYEMBIX MEpPONPHSTHIL.
Hambomee  mepcrneKTHBHBIM B 3TOM  Cllydae  MPEACTABISETCS  TPETHH  BapuaHT,
npeaycMaTpUBAIOLINN CBEJCHUE MHOTOKPHTEPUAIILHOM 3aJa4l K OJTHOKPUTEPUAIILHOM.

TpeTnii BapuaHT 3aKIIOYaeTCS B MMOCTPOSHUH MHTETPAIBHOTO KpHUTepHs 3(pPeKTHBHOCTH
HIOCPEICTBOM CYMMHPOBAHHSI IIPOU3BEICHHUI UMEIOIINXCSI KPUTEPUEB HA HEKOTOPBIE «BECOBBICY
k03¢ ¢urnmentsl. Hanbonpimas cl10)KHOCTh pean3aluyl 3TOr0 BapHaHTa CBSA3aHA C Ha3HAYCHUEM
BECOBBIX KO3()(DUIIEHTOB, ONPENENAIOMNX OTHOCUTEIbHYIO B)KHOCTD YaCTHBIX KPUTEPHEB.

NEPCHEKTUBH IHTETPAIILI CYUACHOI'O €BPOIIEMCHKOI'O AOCBIAY
PO3POBKU TA BITPOBA/I’KEHHS EJIEKTPOHHHUX CEPBICIB I1PHU 3IIMCHEHHI
MI’KHAPOJHUX ITEPEBE3EHb TA MUTHOI'O KOHTPOJIIO

Binbuinckaiie Penarta, ctyneHTka
Hayxoswuii koncynbTanT: qoueHt I'inesceka K.1O.

Hanionaneuuii TpancnopTHuil YHiBepcuTeT

B VkpaiHi roctpo cToiTh NMUTaHHS 1HTErpalii NepeJoBUX €BPONEHCHKUX TEXHOJIOTIH Ta
3MEHIIEHHs KOPYMIii Mpu opraxizaiii MbKHapoJHUX nepeBe3eHb. Cepen mpolieM NnepeBi3HUKIB
VYkpainn € mnpobnema OTpUMaHHS JIIEH31H, JO3BOJIIB Ha 3A1MCHEHHS TIEBHOTO BHUIY
rOCHOJapChKOI NiSIIbHOCTI, HEMOXIIUBICTh ONIEPATUBHOIO BUPILICHHS OB’ A3aHUX 3 LIUM IHUTaHb,
YCYHEHHS KOPYNIIMHUX pU3MKIB Ha €Tall NPUNHHATTS pillleHb, OlepaTUBHE MUTHE O0()OPMIICHHS
Ta OTpPUMaHHS BHUCHOBKIB, cepTU(IKaTiB yciX BHUAIB BaHTaXiB. YcCl Jep)KaBHI OpraHu
HAJIAIITOBYIOTHCS HA TeEpexiJ N0 eJeKTPOHHOTO JOKYMEHTOOOIry [Uisi OIepaTUBHOTO
OTIpAllIOBaHHSA JIOKYMEHTIB, sl 30UIbLIEHHS MPOJAYKTUBHOCTI POOOTHM 1 3MEHUICHHS 4Yacy
Hee(EKTUBHOTO IPOCTOIO.

Ha remepimmniii yac B fAif0 BBeA€HO €CaAMHUK KaOiHET TeEpeBI3HUKA, IO MICTUTh
iH(popMalliI0 PO caMOro NepeBi3HUKA, HASBHICTh Ta CTPOK il JiIIEH31H, TpaHCIOPTHI 3aco0H,
MapuIpyTH, HasBHI J03BOJM Ta mTpadu, HAKIAAEHI 1HCIIEKTOpaMHu YKpTpaHcOe3Nneku ToIo. 3
noyatky 2020 poky iHTerpoBaHl HOBI JOJATKOBI (YHKIII OHJIalH-O(OpMIIEHHS 103BOJIB, a
TaKOX BHECEHHS IUIaTH 3a JileH3ii Ta omnata mrpadis. Lleil ypsnoBuii enekTpoHHUI cepsic
Oymo po3poOsieHO Ha mnpukmaal  €Bponeichkux kpaiH: BenukoOputanii, Himeduwnnu,
HinepnanaiB Tomro. 3a 3 poku poOOTH YpsiIOBUI cepBic Moka3aB cebe 3 Kpamioi CTOPOHH —
30UIBIINIIACH KUIBKICTh TOBEPHYTHX JIO3BOJIIB, 3MEHIIMBCA Yac OOpOKM 3amuTIB IO
HepeBi3HUKAaM IpU NPOBEJICHHI TEHAEPiB MepeBe3eHb, TOLIO.

JIMBIIsYMCh Ha KapTHHY, L0 CKJIANACA JIMLIE 3 €JIEKTPOHHUM CEpBICOM Ul NMEPEBI3HUKIB,
3’SBISETHCS BEJMKUI MOTEHINAN Ui CTBOPEHHS MOIIOHOTO CepBicy, ane Ha Ied pa3 BxKe s
Mutnoi Cnyx6u VYkpaiau. [lepeBi3HUKM BTpadarOTh BiJ 3 TOAMH 70 MACKIIBKOX 10 Ha
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MPOXO/KEHHI MUTHOTO KOHTPOJNIO. [HKONIM Ha yac MPOXOPKEHHS MUTHOTO KOpPIOHY YKpaiHu
3aJIEKUTh B/l «CTOCYHKIB» 3 KEPIBHULITBA MUTHOT'O ITYHKTY MPOITYCKY, TAKOXK 3aTPUMKU MOXKYTh
OyTH uepe3 O4YiKyBaHHS B 4ep3i MpH mojaadi Ta opOpMIICHHI JTOKYMEHTIB. 33Ul YHUKHEHHS
Hajaial npoOsieM Ha MUTHUX IYHKTaxX IMpPOIYCKY, 3allpOIIOHOBAHO PO3POOMTH Ta BIPOBAIAUTH
Enextponnnii Cepsic Mutnoro Kontpomto. [IponoHyeTscsi po3risiHyTH NepeBaru, HeJOIiKU Ta
MEePCIEKTHBU PO3BUTKY ICHYIOYOI'O CEpPBICY E€JIEKTPOHHOrO KaliHeTy mepeBizHuMKa [lepskaBHOI
ciry>kOn YKpaiHu 3 Oe3neKd Ha TPAHCIOPTI Ta IepeBaru, HeIOJIKU Ta MEPCHEKTUBU PO3BUTKY
IIPU BIIPOBAI’KEH1 €JIEKTPOHHOTO cepBicy JlepxkaBHOI MUTHOI ci1yk0u YKpaiHu.

INIABUIIEHHSA BE3ITEKA EKCHJIYATAHIi TEIIJIOBO3A TI'M 4
HIJIAXOM UOT'O MOAEPHI3ALII

Omiitnuk B. B. crynent rpynu 8-IaTep
HayxoBuii KOHCYJIbTaHT: K.T.H., JoueHT JIxyc B.C.

JIpBiBChKa (iis [JHIIPOBCHKOTO HAI[IOHATHFHOTO YHIBEPCUTETY
3aJII3HUYHOTO TPAHCIIOPTY iMeHi akaaemika B. Jlazapsua

BaxnmuBumM mpu eHepro3depexeHHl Ha 3ali3HUYHOMY TPAHCIOPTI € MUTaHHS MOJEpHi3ailii
TEIIOBO3iB 1 IXHHOTO OHOBJIEHHS. BUTpaTH Ha JTOKOMOTHBHE TOCIIOAPCTBO CTAHOBIISATH Olbie 30%
3araJlbHUX BUTpAaT Ha MiANPUEMCTBAX, SKI € HAMOUIBILIOI YaCTUHOK CEpes IHIIMX TOCHOAAPCTB
3aII3HUYHOTO TPAHCHOPTY. Y 3B'I3KY 3 3POCTaHHSAM ILIHM HA JU3EIbHE MaJMBO YacTKa BUTPAT IO
foro omari ctaHoBUTH MpubIu3HO 40 % 1 Oibile excruTyaTauiiHux BUTpar. CKOpOUEHHS YacTKU
[IUX BUTPAT € 3HAYHUM PE3EPBOM ITiIBUIIEHHS €()eKTUBHOCTI IOKOMOTHUBHOT TSITH.

IIpu MopepHi3amii TEIIOBO3IB CyYyaCHMMHU CHUCTEMaMH YIPaBIiHHSA JOCSTAETHCS
eKCIUTyaTaliiiHa eKOoHOMiuHiCTh. lle cTae MOXIMBUM 3aBISKM 3a0€3MEYEHHIO JBHUIYHA
ONTUMAJIbHUMH PEKXUMaMU POOOTH 3 MIHIMAJIbHUMH BUTpaTaMH MaJuBa.

SIkmo roBoputu mpo TermioBo3u cepii TI'M4, To B mpoueci BUPOOHUITBA KOHCTPYKIIiS
nokomoTuBiB TI'M4 Oyna BAOCKOHalE€Ha KiIbKa pa3iB, IO MPU3BENO JI0 MOSBHU PI3HUX
Moaudikarii, Takux sk TTM4A, TTM4b ta TCM4B". TTM4 — e paAsTHCbKUI YOTHPUBICHUN
MaHEBPOBUH TEIIOBO3, CKOHCTPYHOBaHUHN Ha JII0JIMHIBCHKOMY TEIJIOBO300YIIBHOMY 3aBOJII Ha
6a3i  TemmoBo3iB  TI'M3 ta TI'M6A. TemnoBo3 o0nagHyBaauM  YOTHPUTAKTHUM
HIECTULMIIHAPOBUM aAu3enbHUM aBuryHom 211/1-1 (64UH 21/21) 3 nanyBoMm Ta Oe3mocepenHiMm
BIIOpCKYBaHHAM nanuBa. Ha temnoso3i TT'M4 BcranoBmroBanu 6anact macoro 15 tonH. [lepmmit
oCHiIHUN exk3eMIuisip OyB moOynoanuit y 1973p., 3 1974 mo 1990pp. Oymno modymoBano 2659
nokomotuBiB TI'M4. 3a3naueni mogudikarii termoBo3iB TI'M4 imnopryBanucs B kpainu CHI 1
HaBiTh O0yB MoaudikoBanuit 1t Kyou.

bararo HaykoBHX poOIT MPUCBSYEHO BU3HAYCHHIO BIUIMBY TEXHIYHOTO CTaHy TEIIOBO3a Ha
BUTpPATH TajMBa MPH HOro eKcIuryartarlii. BueHuMu BCTaHOBIIEHO Te, IO HA BHTPATYy IaIHBa
3HaYHU{ BIUIUB Ma€ TEIUIOTEXHIUYHUM CTaH TerioBo3a. Ha ChOrofHIIHIA J€Hb ICHYIOTh
TeXHoJorii MosiepHi3alii TeruoBo3iB TI'M4, y nporieci sikoi BiIOyBa€eThCs 3aMiHa iXHIX CUIIOBUX
YCTaHOBOK, 110 BiJICITY’KWJIM CBiif TEPMiH, HA Cy4acHi JU3eNbHI ABUTYHH.

MopepHizailis Mae 3Ha4HI TepeBard. BaroMuMm MNOKa3HMKOM MOJIEpHI3aIlii SBISEThCS
3MEHIIeHHsT BHUTpaT mnamuBa A0 25% 1 macma g0 80%. Lle crae MOXIMUBUM 3aBISKU
BUKOPHUCTAHHIO CYYaCHUX JBUTYHIB, sIK1 00J1aIHaH1 B1IMOBIHOIO MIKPOIIPOLIECOPHOIO CUCTEMOIO
KepyBaHH:. 3aB/ISKH 3aCTOCYBAaHHIO Cy4aCHUX JIBUTYHIB 301IbIIY€ETHCS MOTYXKHICTB 1 BIIIOBITHO
CHJIa TATH TEIUIOBO3a MpH iXxHbOMY pecypcel 10 100 000 moToroauH, mio € BaroMmMM MOKa3HUKOM
JUIE MaHEBPOBOI poOOTH. 3a3HaueHi €JIeMEHTH MOJIEpHi3allii J03BOJIAIOTH 3MEHIIUTH, a MpU
MOXJIMBOCT] HaBITh YHUKHYTH HEIIJIAHOBUX MPOCTOIB 1 eKCIUTyaTaIlIHHUX BUTPAT. TakoX OKpeMo
Tpeba BIAMITUTH Te, W0 Npu MozepHizamii TeroBo3iB TI'M MonepHi3yeTbes 1 KabiHa
MalIuHICTa, YUM TMIABUIIYEThCS KoMdopT wmammHicTa. IlignmpuemMcTBa, sKi BUKOHYIOTH
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MoJepHizaliio TemnoBo3iB TI'M-4, oTpuMany NaTeHTH 1 HAa CHOTOAHINIHIN JJ€Hb KOPUCTYIOTHCS
MOIUTOM Ha PUHKY ITOCIYT.

BapianT mopnepHizaiii TErioBo3a 3aBAsSKH €KOHOMIYHIA BUTOMI € omTuMaibHUM. [lpu
BITHOCHO HE3HAYHUX BHUTPATaxX BJIACHHUK TEIJIOBO3a OTPHMYE IMOTYKHUH 1 Cy4acHUH TEIIOBO3.
Tomy musix MojaepHizaiii TeruioBoza TI'M4 € xopommM MeToI0M 3a0e3MeUeHHs 1 T ABUIICHHS
0e3reku Horo eKcIuTyartalii mpyu He3HAYHUX KaIliTaJOBKIIAJICHHSX.

INIABUINEHHSA ECEKTUBHOCTI
MACAKUPCHKUX MEPEBE3EHD B YKPAIHI

besnpo3sanna JI. I'.
HaykoBuii KOHCYJIBTaHT: K.T.H., JOLEHT boikenapebkuii 4. B.

JIHIPOBCHKMIA HAliOHAILHUI YHIBEPCHTET 3aJII3HUYHOTO
TpaHCIOPTY iMeHi akaaemika B. Jlazapsna

[TutanHs niABUILEHHS €()EeKTHBHOCTI MACaKUPChKUX IIepeBe3eHb HIKOIM HE BTpaydaio
CBO€i aKTYyaJIbHOCTI, OCKUIBKH BiJl HOTO BHPIMICHHS 3aJ&KUTh €()EKTUBHICTH 3aTi3HHYHOTO
TPaHCIIOPTY B LIOMYy. MeTolo poOoTH € po3poOka NUIAXIB MiABUIICHHA e()EeKTUBHOCTI
NaCaXUPCHKUX TEPEBE3eHb 13 BpaxyBaHHAM BHMOT iHTeporepabenbHocTi. OO0’ekTOM
JIOCTIIKEeHHS B JaHill poOoTi € macaxupcebki nepeBeseHHs y AT «Ykp3anizauusay». [Ipeamerom
JOCITIJIKEHHS € OpTraHi3allisi MacaKMpPChKHUX IepeBe3eHb Ha AisHIi JIpBiB-TlepemMunuib Ta nuisaxu
ii mokpameHHs. AT «YKp3ani3HULA» € HAI[IOHAIBHUM OIEPaTOPOM MACaKUPCHKHUX NE€PEBE3EHb,
Ha sKy mpumnagae 35% macaXHpChbKUX IepeBe3eHb yciMa BHJAMH TPAHCIIOPTY 3a BHHATKOM
MICBKOTO eNeKTpUyHoro. JlMHaMika MacakUpPChbKUX IE€pEeBE3eHb OCTAHHIMU pOKaMU €
HEraTHUBHOIO, OYIKYBaHHS TaKOXX € MECUMICTUYHHUMM BpPaxOBYIOUM CHUTYallilo, IO CKiajacs y
3B’S3KY 3 OIIMPEHHIM KOpoHaBipycHoi xBopoou COVID-19.

Jlns BUmNpaBieHHsS BKa3aHOI CHUTyallii Ha OCHOBI aHadi3y Hpalb BITUYM3HAHUX Ta
3aKOPJIOHHUX YYEHHUX, TNPUCBIYCHUX MUTAHHIO MiABUIICHHS €()EKTUBHOCTI TMMaCaKHPCHKUX
nepeBe3eHb 3alpOIOHOBaH1 HACTYIHI 3arajibHi HUIAXH:

- IPUBEJIEHHS! KOHCTPYKLIi BITYM3HIHUX BaroHiB O BUMOT IHTEPOIEpadenbHOCTI 3 METOIO
JIOIMYCKY 1X A0 MIXKHApOAHOTO pyXy (0COOIMBO aKkTyallbHO — JUId BaroHiB radaputy PULI);

- 30UIBLIEHHS IIBUAKOCTI PYyXY; CKOPOYEHHSI CTOSHOK IOi3/iB JJISi TEXHIYHHUX MOTPEO,
HABAHTAXXEHHS ¥ BUBaHTaXEHHs Oaraxy W IOIITH, MOCAJKU M BHCAJKa MacaXUpiB; PO3IMIMPEHHS
KUIBKOCTI Oe3nepecaJouyHNX CHOJIY4Y€eHb, Y3TOJKEHHS pyXy MOi3/iB Ta IHIIMX BUIIB TPAHCIOPTY B
MYHKTaX PUYEIICHHS BarOHIB 1 Mepecaiki MacaXupiB i, K pe3yybTaT, CKOPOUECHHS Yacy Mpoizay;

- TOJIMIIeHHs] 00CIYrOoBYBaHHS MAacaKUpiB Ha BOK3ajdax 1 B Moi3Aax (MiHIManbHa BUTpaTa
yacy Ha NpUAOaHHSA NPOI3HUX JOKYMEHTIB, OJEpXaHHA [OBIJIOK, MOXIIMBICTH MNpUAOaAHHS
MOCTUTHHOT O1TM3HM, Ta3€eT, 11 TOIIO);

- Haille()eKTHBHIIIE BUKOPUCTAHHS PYXOMOIO CKJany (Maca’kupChKUX JIOKOMOTHBIB 1
BaroHiB), CTaHIIMHOTO 1 BOK3AJILHOTO 00JIaJHAHHS, [0 JOCITAEThCS CKIIAIAHHIM parliOHATbHIX
rpagikiB 000pOTy COCTaBIB y MyHKTaxX MPHUIUCKU 1 000POTY, CKOPOUEHHSIM CTOSIHOK IOI3/IiB Ha
HUIAXY, pO3p00KOI0 €(heKTUBHOIO TEXHOJIOTTYHOTO MpOoIiecy poOOTH CTaHIIi i BOK3aly;

- MpaBWIbHA KOMOIHAIlIS MACaKUPCHKOTO M BaHTaXHOTO pyxy (MpoKjaaka Ha rpadiky
Naca)kKUPChKUX TIOI3/11B HE IOBHHHA MOPYIIYBaTH pPIBHOMIPHOCTI MPOKJIAJKH BAHTAXKHUX,
0COOJMBO Ha JIHIAX, J€ BAaHTAXHI MEPEBE3CHHS IMEpPeBaXKalOTh); CreLiati3allis napaieIbHUX
JTHIA TIEPEeBAXHO I TACAXHUPCHKUX a00 BaHTAXHUX IEPEeBE3€Hb NPH palliOHATHFHOMY
CHIBBIAHOIIEHH] MBUAKOCTEH 000X BUAIB PyXY; MPAaBUIbHUI 100ip THITIB TOKOMOTHBIB;

- oprasizaiisi MacaKUPChKUX TIEPEBE3CHh Ha CIEIiaTi30BaHNX BHUCOKOIIBUIKICHUX
MaricTpaisx;
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- KOOpJIMHAIlA BCIX BH[IB TPAHCIOPTY Ul HAMOUIBIIOI MOrOHKEHOCTI B iXHIH poboTi;
oprasizarfisi 3MIllIaHUX 3aJTI3HUYHUX, PIYKOBUX, MOPCHKUX, aBTOMOOUTFHUX 1 TIOBITPSIHUX TICPEBE3CHb;

- €KOHOMIYHICTh NEpeBe3eHb, 3HIKEHHS 1X cOo0IBapTOCTI W MiABHUIEHHS MPOAYKTUBHOCTI
Tparli mpaiiBHUKIB, TIOB'SI3aHUX 3 TIEPEBE3CHHSIMHM IMACAKUPIB;

- MOCTiHE BIOCKOHATIOBAHHS TEXHIYHMX 3aCO0IB 1 TEXHOJIOTIH poOOTH BCIX JaHOK
MPOLIECy MaCaXKUPCHKUX MEPEBE3CHb.

Kpim Toro, 3ampormoHOBaHI KOHKPETHI HUISXW MOKPAIICHHS MOKAa3HHWKIB BUKOPHCTAHHS
MacaXUPChKUX BaroHiB Ha AULIHIN JIbBiB-Ilepemunib-JIbBiB. BoHM MONSATaIOTh Y HACTYITHOMY:

- pamioHaNi3yBaTH ICHYIOUMH rpadik pyxXy macaxupchKoro moizna Ha mapmpyti Opeca —
[lepemunuie — Oneca HUIAXOM BBEIECHHS JOJATKOBOIO OOOpPOTY JAaHOTO COCTaBa Ha MapLIpyTi
[Mepemunuie — JIbBiB — Ilepemunuib, 3a paxyHOK 4Yoro Oyne CKOpOYEHO MPOCTIM MO cTaHIii
[Tepemunuib;

- 3MIHUTH CHOCi0 opraHizamii NPUKOPAOHHOTO Ta MHUTHOTO KOHTPOJIO Ha JIJISHII,
nepeHicm oro mpoBeneHHa Ha ctaHmii JIeBiB Ta Ilepemuiuib, 1m0 103BOJIUTH 3HAYHO
CKOPOTHUTH Yac CTOSHOK 1 4ac pyxy;

- BKJIIOYHTH JI0 CKJIaAy IMOi3[]a BaroH-aBTOMOOLIE€BO3, IO MiJBUIIUTH MOMYISPHICTD
MapuIpyTy i 3aIIOBHEHICTh IaHOTO MOi3/a.

Takoxx mpoaHani30BaHO KOHCTPYKLII PYyXOMOTO CKJIany IJid HEepeBEe3eHHS aBTOMOOLUTIB.
AHani3 1moka3aB, IO ICHYIOTHh KiJIbKa THUIIIB BaroHiB-aBTOMOOIJICBO3IB, sSIKi BIAPIZHSIIOTHCS 3a
CBO€I0 KOHCTpYKLi€t0. OHaK OUIBIIICTh 3 HUX MA€ OJUH 1ICTOTHUM HEAOMIK - XOJIOBl YaCTHHH 1
rajbMiBHE OOJaTHAHHA BAaHTAXHOTO THUITY, IO OOMEXYE 3aCTOCYBaHHS 3a3HAYCHUX BaroHiB B
MacaXupchkux mnoizaax. [lopiBHSIBHUI pO3paxyHOK MOKAa3HUKIB BUKOPUCTAHHS MAaCaXHPCHKUX
BaroHiB Ha pmimsHui JIeBiB — Ilepemumis — JIbBiB mMOKa3aB JOCTaTHIO e(EKTUBHICTDH
3alpOMOHOBAHMX 3axoAiB. TakuM 4YMHOM, iX BIPOBAIKEHHS MiIBUINYE €PEKTUBHICTD
MACaKUPCHKUX MEPEBE3CHb, TOOTO MeTa pOOOTH JOCITHYTA.

HNIABUIEHHS PIBHS IHTEPOIIEPABEJIBHOCTI 3AJVII3BHUYHOI'O
TPAHCIIOPTY IIPU ITIEPEBAHTAKEHHI BAHTAZKY Y MOPCBKHX ITOPTAX

Omnidep H. [I., crynentka rpynu 8-Intep
HaykoBnii KOHCYJIBTaHT: K.T.H., JOLEHT boiBaHoBchbKka T. B.

JIHINpOBCHKUI HAllOHAJILHUM YHIBEPCUTET 3aJ113HUYHOTO
TpaHCHOPTY iMeH1 akaaeMika B Jlazapsna

TpaHcnopT € BaXJIMBOIO CKJIaJ0BOIO cmiBmpali €Bpomnelicekoro Coro3zy Ta YKpaiHH.
Vkpaina sK €Bpolelicbka KpaiHa TIOBUHHA OyTH HAIIWHUM TPaHCKOHTHHEHTAJIbHUM
TPAH3UTEPOM 1 MAPTHEPOM JJIsi KpaiH-CyCi/IiB, @ TAKOXK JIJIOBUM HapTHEPOM i €BpPONEHCHKOro
Coro3y. Y Toil ke yac TpaHCIOPTHA cucTeMa YKpaiHa ICTOTHO MOCTYNA€EThCS B CBOEMY PO3BUTKY
JIOTICTUYHHUM JIAHIFOraM €BpOMU 1 BUMarae BIPOBAKEHHS HOBHX TEXHOJIOTiH mepeBe3eHHs. B
nanuil yac €sponeiicekuil Coro3 3/1HCHIOE peastizalliio TOBIOCTPOKOBOI MPOTrpaMu CTBOPEHHS 1
PO3LIUPEHHS TPAHCIOPTHUX KOPHUIOPIB, IO cHpusTHMe iHTerpauii kpain CximHoi €Bpomw.
[[upoxoro nmomupeHHs: HaOyIM 3MilIaHI NEePEeBE3EHHSI BaHTAXy, KOJIU JIOCTaBKa 3/1HCHIOETHCS
MOCTIIOBHO JEKUIbKOMa BUJAMM TPAHCIOPTY 3 IMEpeladyeio BaHTaXy B MYHKTaxX IMEPEBAJKU 3
OJTHOTO BUIY TPAHCIIOPTY HA 1HIITHIA.

AKTyalbHICTh TPOOJEMH B3a€EMOJIi BOJAHOTO 1 3ali3HUYHOTO TPAHCHOPTY OOYyMOBIIEHA
ICTOpUYHUMH Ta 30BHIIIHBOEKOHOMIYHMUMH TpUYMHamMu. B yMmoBax ciaGKoro po3BUTKY
aBTOJIOPIT TIEPIIOPSTHE 3HAUCHHS B 3a0€3MEYeHHI MMOCTAaBOK JOCTATHIX 00CSTiB BAaHTaXIB B OPT
(1 B 3BOPOTHOMY HaANpsAMKY) HaOyBa€ 3aMi3HUYHUN TpaHCTOPT. Jl0 OCHOBHUX NMPUYHH 1 GaKTOPIB,
10 BIUIMBAIOTh HA SAKICTh B3Aa€EMOJII 3aJi3HMYHOIO 1 MOPCHKOTO TPAaHCIOPTY MOKHA BiTHECTH
HEY3r0JKEHE ITiJIBEICHHSI BaroHiB 1 CYyJIEH; HEOCBOEHHS 3asBJICHOTO O0CATY TEepeBaHTAKCHHS
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IOPTOM; HEIOCKOHANICTh ICHYIOYOi HOPMAaTHBHO-TIPABOBOI 0a3u; (opc-MaxOpHi OOCTaBUHHU.
HaiiGiap  mommMpeHo MNPUYUHOK 3a pe3yJbTaTaMH JIOCTIIKCHh BHU3HAHO HEY3TOHKEHE
HiZIBEICHHST BAaroHiB 1 CyJeH B NYyHKTH B3aeMonii. CTpumyrounM (DakTopoM Yy pPO3BHUTKY
TPaHCIIOPTHOTO KOMIUIEKCY € BIJICYTHICTh IHCTPYMEHTY, 10 3a0€31e4ye ONTUMAILHY B3a€MOJIII0
BAaHTA)KOBJIACHUKIB, 3aJi3HUIb, CYMDKHHUX BHJIB TPAHCIOPTY, EKCIEOUTOPIB Ta IHIIMX
YYaCHHKIB JIAHIFOTa JOCTAaBKHM BaHTaxXiB. [IpumdyoMy mnpoOnemy B3aeMOJii CyMIXHHUX BH/IIB
TPAHCHOPTY BaKJIMBO BUPINIYBATH HE TIIBKM B MPUIOPTOBUX TPAHCHOPTHHUX BY3Jax, a W Ha
NPUKOPIOHHUX MIEPEX0/1axX, Y BEJIUKUX POMHUCIOBUX 30HAX Ta IHIIMX TPAHCIIOPTHHUX BY3JIax.

Punok €C € HallOLIbII MOTY)KHUM PUHKOM, 3 SKHM MexXye Ykpaina. €Bponeiicbkuii Coro3
€ OCHOBHHMM 30BHIIIHHOCKOHOMIYHHM TAPTHEPOM YKpaiHU, NPUOYTOK BiJ| €KCIIOPTY B KpaiHU
€C cranoButh 42,1% 3aragpbHOro HpuUOYTKY BiI eKcHopTy ToBapiB. B poOoTi BHKOHaHO
PO3paxyHOK OOCSTY MEPEeBaJKU BYT'UUIS 3 3aJi3HUYHUX CKJIaJiB HA MOPCHKHU TPAHCIIOPT IS
pexxuMy poOOTH B JITHIM Yac, B 3MMOBHMI 4Yac 1 mpu peanizauii 1inono06oBoi pobotu. Ilpu
BBEJICHHI IIUIOJA000BOTO PEXUMY POOOTH 3 TEPEBAJIKM BaHTaXy 3 BaroHiB B CYAHO OOCAT
n1000BOT BaHTaXKOMEPepoOKH CKOPOTUTHCs Ha 40% 110,10 poOOTH B 3MMOBOMY pekuMi i Ha 28%
110710 poOOTH B JITHHOMY PEKMMI. 3alac BaHTAXy Ha CKJIaJi IpU IUTaHyBaHHI Oe3nepebiiiHol
pobotu ckiany Ha 3 100U CKOPOTUTHCS Ha 65,2% 110710 3amacy npu poOOTi B JIITHBOMY PEXHUMI i
Ha 75% mono 3amacy mpu poOOTi B 3UMOBOMY pexkuMi. Takoxk B poOoTi Oyia BH3HAYEHA
paiioHaJIbHAa YEeproBiCTh 1 TEXHOJIOTiS BUKOHAHHS BaHTa)KHUX OIEpaliii MpH HaBaHTA)KEHHi-
BUBAaHTAKCHHI METAIOOPYXTY MOPTAJIbHHUMU KpaHaMHU 3 METOH 3a0e3MCUeHHsI MiHIMaJIbHHX
BUTpAaT Ha TPOCTIH MiJg BaHTAXHUMHU omepamisMd. HaiOinplml eKOHOMIYHO BUTITHOK €
TEXHOJIOTiSI POOOTH TEPEBAHTAXYBAJTBHOTO KOMIUIEKCY MPHYATy, TPU SKIH KOXHE CYIHO 1
KOXKHY IOfady BaroHiB oOciayroBye 4 kpaHa. I[locimigoBHICTH OOCITYrOBYBaHHS TIPU IIHOMY
NOBMHHA OYTH HACTyIHA: BUBAaHTAKEHHS CYXOBAaHTOXHOIO TEIUIOXO/Aa, BHBAHTAXKCHHS
HECaMOXIiHOI pyXxoMoi Oapiki-MaljaHUIHKa, TOTPYy3Ka MoJaqi BaroHiB.

PA3BUTUE TPAHCIIOPTHOM MH®PACTPYKTYPBI
BEJIOPYCCKOMH KEJIE3HOHN JOPOI'"

Tomnouko 3. FO., Kopobkun A. C.
Hayunslit koHCynbTaHT: qoueHt Jlosremok H. B.

benopycckuil rocy1apCcTBEHHBIM YHUBEPCUTET TpaHCHopTa, r.I'omens

B mnocnennee Bpemsi Ooiibllioe BHUMaHHME YAENSETCS Pa3BUTHUIO M HCIOJIb30BAaHUIO
TpaHCHOPTHOTO moTeHuuana Pecnyonmuku bemapycs. MonepHu3anus keae3HOJOPOKHON ceTn
pecnyOIMKN HEBO3MOXHA 0€3 MepeyCTpONCTBA CYHIECTBYIOIIUX YUaCTKOB KEJIE3HON JOPOTH.

OnvH Y3 OCHOBHBIX IIyT€d TMOBBIIMIEHUS KOHKYPEHTOCHOCOOHOCTH OeIopycCcKoi
SKOHOMMKH — CHUKEHHE €€ IHEeproeMKOCTH, KOTopasi B HacTosuiee Bpems B 3—5 pa3 Bblllle, 4eM
B Da3BUTBHIX CTpaHax 3anaja MU SNOHMM M TPOJOIDKAET YBEIWYMBATHCS. Takoe MOJIOKEHUE
ABJIIETCS  CJIEJCTBUEM HHU3KOIO TEXHOJOTHMYECKOIO YpPOBHS NPOM3BOJCTBA, «TSKEION»
ctpykrypsl BBII 1 mpoMBIIIIIEHHOTO TPOU3BOACTBA.

N3 Bcex DIEMEHTOB  JIOPOKHOM  KOHCTPYKUMHM Ha  3(PPEeKTUBHOCTH  pabOThI
KENE3HOJIOPOKHOTO  TPAHCHOpPTa  HaumOonblllee  BIUSHHE  OKa3bIBaeT  TPAHCIOPTHAA
uH(pacTpykTypa. OT ee KauecTBa 3aBUCAT TaKHe BaKHEUIINE TPAHCIIOPTHO-3KCILTyaTallUOHHBIE
MOKA3aTeNM JKEJIE3HOW JIOpOTH, KaK: CKOPOCTh NEPEIBUKEHHS TPAaHCHOPTHBIX IIOTOKOB;
MPOIyCKHasi CHOCOOHOCTh YYacTKOB JOPOTH; O€30MacHOCTh U OecrepeOONHOCTh JIBHKEHUS;
YPOBEHb y100CTBa MACCAKUPOB.

['ocymapcTBeHHOM TTpOrpaMMoOi pa3BUTHS JKEJIE3HOJ0pOkHOTO TpaHcmopta Ha 2016—2020
roJpl OINPEAENEHO, 4YTO OAHUM U3 OCHOBHBIX IIPUOPUTETOB COLMAIBHO-3KOHOMUYECKOIO
Pa3BUTHA TOCYIapCTBa SIBIETCS YIYYIICHHE TPAHCIOPTHO-IKCILTyaTalluOHHOIO COCTOSIHHS
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KEJIEe3HOM JOpOrH Jis TOBBIIEHUS Pa3MEPOB MEPEBO30K M YIYUIIECHUS KAuyecTBA >KU3HU
HaCeJICHUSI.

BrinonHenue mnporpaMMHBIX  3aad  MPEANOJIaraeT MOJEPHHU3ALMIO  TPAHCIIOPTHOM
UHQPACTPYKTYPBl C LEJNbI0 Pa3BUTUS SJICKTPUPHUIMPOBAHHONW ceTh benopycckoil xene3Hoi
JIOPOTH.

AHanu3z >7MeKTpUPUKALUU KEJIE3HBIX JOPOr TO3BOJMI BBIIBUTH SIBHBIE MPEUMYIIECTBA
JNEKTPUYECKOM  TATH: MEHbIIas Cce0ECTOMMOCTh  IEPEBO30K, HSKOHOMHS  TOILTUBHO--
SHEPreTHUYECKUX PECypcoB, MEHbBIIEEe BO3/JCICTBHE Ha OKPYKAWOIIYI0 Cpedy, a Takke
CTUMYJIUPOBAHUE PA3BUTUA CKOPOCTHOIO M BBICOKOCKOPOCTHOTO JIBIDKCHHS IMAaCCaXXUPCKUX
MOE3/I0B.

DneKTpuUecKas Tsra, B OTIIMYHE OT TETUIOBO3HOM, 00Jiee SKOHOMUYHA. Y ISThHBIA PacXo]]
TOIUIMBA B YCJIOBHOM MCYHUCIICHUU TPU TEIUIOBO3HOW TSre B IPY30BOM JBUKEHHH COCTaBIISET
npumepHo 43 kxr Ha 10 ThIC. TOHHO-KWJIIOMETPOB OpYyTTO, NpPU DJIEKTPUUYECKOH Tsre
3JIEKTPOSHEPrus, MPUBEJIECHHAS K TOIUIMBY, cocTaBisieT 34,5 kr, 310 Ha 8,5 Kr MeHblue. [locne
nycka benopycckoit ADC ncosib30BaHHE IEKTPONOE3/I0B CTAHET €I1I€ BHITOJHEE.

[Ipu snexTpudukanu MCHOIB3YyETCS COBPEMEHHBIM MOJBUKHOW COCTaB U KOPEHHBIM
00pa3oM H3MEHSIFOTCSl YCIIOBHSI pa0OTHI JIOKOMOTHBHBIX Opuran. [Ipu snexkTpuueckoit Tsare
MOSIBJISIETCS BO3MOXKHOCTh Pa3BUBATh BHICOKOCKOPOCTHOE ABM)KEHUE MOE3/I0B, TAK KaK CKOPOCTh
TPAHCIIOPTHOTO COOOIIEHUS BIIMsCT Ha d()(HEKTHBHOCTh SKOHOMHYECKHUX CBSI3CH M YBEIIMYUBACT
MOJBIKHOCTh ~ HACENICHHS, COKpANIalOTCsl  HEMpPOM3BOAMTEIbHBIE TIOTEPU  IMACCAXKHUPOB;
©KETOJIHBI COIUATBHO-DKOHOMUYICCKUH AIPPEKT MOXKET COCTaBUTHh JECATKH MHJIIHOHOB
JI0JLTapOB

s Benapycu anekrpuduKaims KeJIe3H0 T0poru — 3aava crparerudeckas. OHa pemraer
HE TOJIbKO COIIMAIbHO-KOHOMHYECKHE, HO U dKoJIorhuyeckue mpobsemsl. [Ipu ocymiectBienun
MarucTpaJIibHbIX TIEPEBO30K IPY30B U MacCaKUpoB Ha yyacTkax OcunoBunun—Kinodbun—I'omens u
Krnobun—KanuukoBuuu cxxuraercs moutu 29 ThiC. T AU3EIBHOTO TOIIMBA B TOMA, B aTMOChepy
BBIOpAchIBA€TCS OKOJIO 5 THIC. T BPEAHBIX BEIIECTB. DKOJOTHYECKHE BBIMIATHI €XKETOJAHO
COCTaBJISIIOT OKoJio 1,5 Mipa. py0. DnekTpudukamusi MO3BOJISIET 3aMETHO YMEHBIIUTH 3TH
pacxopl.

COBPEMEHHBIE UTHOOPMALMOHHBIE TEXHOJIOI'MU AHAJIM3A U
INPOT'HO3UPOBAHUSA SJKOHOMHUYECKUX ITAPAMETPOB B OBJIACTH
CTPOUTEJIBCTBA U OKCIIVIYATALIUN ABTOAOPOKHOU UHO®PACTPYKTYPhBI

Xynesnko B.
Hayunsiii koHCynbTaHT: AoueHT Llapenkosa 1. M.

benopycckuii rocyjapcTBEHHBII YHUBEPCUTET TpaHcHopTa, I.I'omens

B mocnennee Bpemsi pa3BUTHE aBTOJOPOKHON HHPPACTPYKTYphl HaOUpaeT Bce OOJBIITYIO
3HAYMMOCTD M3-3a MMPUIUHBI PA3BUTHsI PRIHOYHOW dKOHOMUKH Pecryonuku bemapycs. Hapsany ¢
9TUM BO3HHUKIA HEOOXOIUMOCTh pa3BUTHS WH(MOPMAIMOHHBIX TEXHOJIOTUN aHaiau3a u
nmporHo3upoBanus. Beap, kak mpaBuwio, uHPOpMANUsg TO 3HAYUMOCTH HE YCTyIaeT
TPaAUIIMOHHBIM MAaT€pUATBLHBIM PECYPCAM.

Nudopmanuro MOXKHO Ha3BaTh IIEHHEHIIMM PECypcoM, KOTOPYI  HEO0OXOAMMO
MCIOJIb30BATh IS MOJIYY€HUS HOBOTO HH(POPMAIMOHHOTO MPOAYKTa. A MCTOIb30BaHUE pecypca
C IpUMEHEHUEM HAyYHBIX 3HAHUU TSI YOBJIETBOPEHHUS TPEOOBAHUM MOTPEOUTENSI €CTh HE UTO
WHOE, KaK TEXHOJOTHSI.

Pa3Butne uHGMOpPMALMOHHBIX TEXHOJOTHUN TpeOyeTcss BO BCEX  HaIpPaBIICHUSAX
MOBCETHEBHOM XM3HU. KOHKpETHO B HaIlleM cydae MoAPOOHO OCTAHOBUMCS Ha aBTOJIOPOKHOMN
nHppacTpykrype. MIMeHHO B 9TOH 001acTH HY)XHO CTPEMHTBCS K TIOJHON aBTOMATH3allud
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NPOCKTHPOBAaHUSA, O(GOPMIEHHUS JOKYMEHTOB H pabOThl JUIsI HWCKIIOUEHHsS]  OIIMOOK
YeJoBedecKoro akropa.

ABTOMaTH3aIUs MPOCKTUPOBAHMS TPEOYeTCsl Ha BCEX CTAIUSAX MPOEKTa — OT 00OCHOBAHUS
10 cadn 00beKTa B dKcIuTyatanuto. CrucTeMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS (Jasiee
CAIIP) mpusBaHbl 00Jer4ath M yCKOPSTH PadOTy, pacIIUpATh BO3MOXKHOCTH, OOECIEUHMBATH
3¢ (dexTUBHOE IUITAHWPOBAHHWE M YIPABIEHUE TPYIION NPOSKTHUPOBIIMKOB, COBMECTUMOCTH
JTAHHBIX, COTJIACOBAHHOCTh M CBOEBPEMEHHOE OOHOBIICHHE, YHU(DUKALWIO U CTAHAAPTU3ALHUIO
MIPOEKTHOM, TEXHOJOTUYECKON, MPOU3BOJICTBEHHOW, MAapKETUHIOBOM, HKCILIyaTallMOHHOU
JOKYMEHTAIlMi. 3HAHHUE OCHOB aBTOMAaTH3allMd NPOCKTHPOBAHUS M YMEHHE paboTaTth Co
cpeactBamu CAIIP TpeOyeTcst mpakTHUYECKH JTI000MY HHKEHEPY-Pa3paboTUuKy.

K ocHOBHBIM MH()OPMAIIMOHHBIM TEXHOJIOTHSAM B 00JIACTH CTPOUTEIHCTBA M IKCIUTYaTAIlMH
aBTOJIOPOKHOM HH(MPACTPYKTYphl MOXHO OTHECTH CIEQYIOIIME MPOTrPaMMHBIE MPOIYKTHI:
Tonomatuk Robur; BIM; Autodesk AutoCAD.

[Mporpammueiii  mpoaykt Tomomatuk Robur wucmomb3yercss i1 NPOEKTHPOBAHHS
aBTOMOOMIIBHBIX Jopor -V karteropuii u ropoackux ynauil. ColepXuT B cede Bce HE00X0IUMbIE
KOMIIOHEHTBI 00pa0OTKH I'e0JIe3NYECKUX JaHHBIX, CO3JaHMs IJIaHa, NPO(Uis U MONepeyHUKOB,
BBIPABHUBAHMS TOKPBITUS M OIIEHKHM MPOEKTHOro pemieHus. Mcmnonp3yercs Kak B IMPOEKTHBIX
OpraHMU3aIMIX, TAK U B KPYIHBIX JOPOKHO-CTPOUTEIBHBIX KOMIIAHUSX.

BIM (Building Information Modelingl) — mnpencrasuser coboii uH(MDOpMALMOHHOE
MOJICJIUPOBAHUE 3JaHHsl WM COOPYXKEHHs. OTO TMOAXOJ K MPOCKTHUPOBAHUIO, KOTOPBIN
npeHa3HayeH uis cOOpa M KOMILUIEKCHOH OOpabOTKM B Tpolecce MPOSKTUPOBAHHS BCei
ApPXUTEKTYPHOU, KOHCTPYKTOPCKOM, IKCIUTYaTallHOHHOM, SKOHOMUYECKON ¥ MHON MH(pOpMaIun
CO BCEMH €ro 3JIEMEHTaMH U B3aUMOCBSI3MHU, KOTOPbIE paCCMATPUBAIOTCS KaK OJIHO LIEJIOE.

AutoCAD - cucremMa aBTOMAaTH3MPOBAHHOIO IPOEKTHpoBaHUs oT Autodesk, koropas
COJIEP)KUT B ced€ COBOKYIHOCTb BCE€X HEOOXOAMMBIX HMHCTPYMEHTOB JUJISl JABYXMEPHOTO M
TPEXMEPHOTO MPOSKTUPOBAHUS U Buzyanuszanuu. Bayrpennss cpena AutoCAD umeer rubkue
HACTPOMKM TMapaMeTpoB, C TMOMOIIBI0 KOTOPBIX IMOJIb30BaTedh OyleT 4YyBCTBOBATh ce0s
KOM(pOPTHO.

TakuMm 00pa3zom, C pa3BUTHEM aBTOJOPOKHON MHPPACTPYKTYpPHI Bce OOMbIliee BHUMAHHE
ylemsieTcsl aBTOMATU3alluK POEKTUPOBAHUS JJIs pelleHus 0oJiee CIOXKHBIX 3a7ad C MOMOIIBIO
WHHOBAIIMOHHBIX TEXHOJIOTUH, KOTOPbIE HEOOXOJMMO YCOBEPIIEHCTBOBATH.

CYYACHI TEXHOJIOT'Ti MTEPEBE3EHD
BEJIMKOBATOBUX BAHTAKIB Y KOHTEMHEPAX

Cemenuenko O. JI., ctyneHTka
HayxoBwuii koHcynbTanT: qoueHT ['yxxeBcbka JI. A.

HanionaneHuit TpancnopTHUi yHiBepcuteT, M. Kuis

Annotation. Transportation of oversized and heavy cargo is a very complex and time-
consuming work. Which includes: selection of the appropriate vehicle to ensure proper
and reliable loading, securing the load; laying and coordination of the optimal route
taking into account all parameters of cargo and roads; calculation of time that will be
spent on delivery; calculation of costs associated with the issuance of permits in Ukraine
and abroad; calculation of maintenance costs, if necessary. The movement of heavy and
large vehicles on roads, streets and railway crossings is carried out on the basis of a
permit to participate in the traffic of such vehicles. The cost and time of preparation for the
carriage of oversized or heavy cargo directly depend on: the length of the route; the
number of countries through which the route passes; cargo sizes; cargo scales; cargo
construction; type of special equipment that is needed for transportation.
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BenukoBaroBi BaHTaXi € JOCHUTH MOUIUPESHUMHU CEpeJ BaHTaXiB, IO MepeBO3sIThCA. Lle
MAaIIWHH, 3aI1acHI YaCTUHU, YCTATKyBaHHS, METaJICBI Ta 3aJ1i300€TOHHI BaHTaXI1, Bara KX pa3oM
13 Macor aBTOMOOUIS MEPEBMIIYE I'PAHUYHO JOIMYCTHMI HOPMH HABAaHTAXEHHS Ha NOKPUTTS
nuIsixy abo OCbOBI HAaBAaHTAXKEHHA. 3arajlbHOI0 TEXHIYHOIO OCOOJMBICTIO € Bara Ta po3Mip
BaHTAXKHOrOo Micls. TakoX Takui BaHTa)X BHUMAara€ CIELIaJbHOIO BCTAaHOBJIEHHA Ha
TPAaHCHOPTHOMY 3aco0i, 1100 yHUKHYTH TEepeMIlleHHS Ta TMEepeKHJaHHs MiJg — dYac
TpPaHCHOPTYBaHHs. BenukoBaroBi BaHTaXl IEPEBAHTAXKYIOTHCS CKJIAJHUM MEXaHI30BaHUM
CIoco0OM, a TaKOK MPUAATHI A7 30epiraHHs Ha BiAKPUTOMY CKJIai.

Taki BaHTaki MarOTh OCOOJMBO CYyBOpI BUMOTH: BUPOOHHMK MOBHWHEH MiATOTYBAaTH BaHTaX
70 TPAHCIIOPTYBaHHS, IMEPEBAHTAXKEHHS Ta KOPOTKOYACHOTO 30epiraHHs, TOOTO CTBOPUTH
HEOOXI1JIHI YMOBHM I PaIliOHAIBHOTO Ta HAIIHHOTO KPIIJICHHS BAaHTAXIB HA TPAHCIOPTHHUX
3aco0ax Ta 0e3MeYHOro nepeBaHTaKEHHS.

BukopucranHs TeXHOJOr] KOHTEHHEPHUX NepeBe3eHb MOXKE HalKpallle B1IOB1IATH yCIM
UM BHMoOraM. BoHm 3a0e3meuyroTbesi 3a JIOTIOMOTOI0 KOHCTPYKIIi KOHTEWHepa Ta iHIIWX
METOJIIB KOHCOMIJAIii, a BaHTKOBIAMNPABHUK TOTPUMYETHCS TMPABUI PO3MIIICHHS Ta
3aKpIIUICHHS BaHTaXIB KOHCOJIIJOBAHUM CIIOCOOOM. 3 TOYKH 30py MYJITUMOAAIBHUX
nepeBe3eHb, MpobdieMa KOHTEHHEPHUX IepeBe3eHb € OCOOJMBO BAXIUBOIO MPU MEPEBE3CHHSIX
BaHTaXIB 3aTI3HUYHUM, aBTOMOOUTBHAM T4 MOPCHKHM TPAHCIIOPTOM.

SIkmo oGsaHaHHS HEMOXKJIMBO MOMICTUTH B CTaHAAPTHUN 3aKpUTHH KOHTEHHEpP, MOKHA
BUKOPHCTOBYBATH BIJIKPHTI yHIBEpCaIbHI KOHTeHHEpH, Taki sik Open Top (3 BIAKPUTUM BEpXOM),
Flat Platform (Bimkputi koHTe#HepHI muatdopmu), Flat Rack (koHTeiHepH, 10 CKIIaIalOThCS 3
IIJICTaBH 1 TOPLIEBUX CTIHOK).

Konrelinepu 3 BIIKPUTUM BEpXOM HE MalOTh MILHOTO BEPXHBOIO Jaxy, IO TaKOX
J03BOJISIE JIETKO TI€PECYBaTH BaXKi NPEAMETH 3a JONOMOTor KpaHa. ToOTO BiIKpUTHI
KOHTEWHEp - 1€ KOHTEHHEp 3 M’SIKUM BEpXOM, SIKHH 3a3BHUYail BUTOTOBIISETHCS 3 Ope3eHTy abo
IHIIUX M’SIKMX MarepiadiB. ['OIOBHOIO iX MepeBaror0 € Te, L0 BOHU MOXYTb JIETIIe
3aBaHTAXyBATHCS KPAHOM 3a PaXyHOK BIAKPUTOTO BEPXY Ta MEPECYBHHUX ABEPHUX MEPETOPOIOK.
CTiHM KOHTEWHEpIB BUTOTOBIISIIOTHCS 3 TOPPOBAHOI CTalli, a MiJUIora, SK INpaBUio, JepeB’sHa.
KoHCTpyKTHBHI 0COOJIMBOCTI 3HA4YHO CIPOLIYIOTh TMPOILIEC 3aBAHTAXKEHHS KOHTEWHEpPIB
BaHTaXKEM.

[Ipu nepeBe3eHH1 BaXKKUX Ta IPOMI3JIKUX BaHTaXiB ¢ BUkopuctoByBatu Flat platform.

VY GaraThox BHIIaQJKaX BHUPIIIEHHS MpoOJIeMU TPaHCIIOPTYBAHHS BEJIMKOBATOBUX BAHTAXIB
TnoJIArac y BUKOPUCTAaHHI KOHTelHepHoi muatdopmu, Takoi sk Flat Rack. Ix ocHoBoro € nHO Tiei
Yy 1HIIOI CTaHAAPTHOI BEIMKOrabapUTHOI €MHOCTI 3arajlbHOrO MPHU3HAYEHHS CTaHJapTHOIO
po3mipy. BiuHi CTIHKHM 1 BEpXHS YacTHHA y KOHTEWHepa 1boro Tumy BijcyTHI. KpiMm Toro, 1mo0
3pyuHillle pO3MIilllyBaTH HECTAaHAAPTHI TOBapH, TOPIEBI CTIHKHU IMJIOCKOI MOJUII CKJIaTarOThCH,
10 3HAYHO IOJIETTIIYE MTPOLIEC 3aBAHTAXEHHS (PO3BAaHTAKEHHS) PI3HUX TOBAPIB.

[Ile onHi€I0 Ba)KIMBOIO NEPEBAror0 BUKOPUCTAHHS TAaKOTO THUITy KOHTEHHEpa € 3py4HiCTh
Ta €KOHOMIYHa e(EeKTHUBHICTh YKJIaJaHHS, 30epiraHHs Ta TPAHCIOPTYBAaHHS B MOPOKHBOMY
CTaHi, OCKIJIbKM HOr0 MO>KHA KOMITAKTHO CKJIACTH.

EdexTuBHICTh BUKOPUCTaHHS KOHTEHHEPIB-TUIAT(HOPM MpHU NEpEeBE3EHHI BIAOOPAXKAETHCS B
TOMY, IO BaHTaX 3aBAaHTAXYEThCS JMIIE OAMH pa3, KOJM BIiH 3aBaHTAXYETbCA Bij
BaHTaXOB1JIMTPaBHUKA 1 IPAaBUIILHO 3aKPIIUIIOETHCS HA KOHTEHHEPI JIUIIIE OJIUH pa3.

Hapnauni, ko BUKOHYIOTBCS IEpEeBAaHTAXKYBaJIbHI ONepallii, BAHTaXHI orepallii 3 BaHTaXeM
BUKOHYBaTHCS He OyayTh — JHIIe omepamii 3 KoHTelHepoMm. JlaHa mepeBara BHKOPHCTaHHS
1aT(GOPMHUX KOHTEHHEPIB Yy MYJIbTUMOJAIBHOMY TPAHCHOPTI € 0COOIMBO BaXKIMBOIO. Tomy
BUKOPHUCTAHHS BIJIKPUTOTO YHIBEpCaJIbHOIO KOHTEiiHepa miaTGopMU MOXKE OpraHizyBaTu
6e3neyHe Ta eheKTHBHE TPAHCIIOPTYBAHHS BEIMKOBaroBMX BaHTAXIB.
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MJISIXH Y IOCKOHAJIEHHSI MDKHAPOJHUX ITEPEBE3EHD
HA JIBBIBCBKIN 3AJIIBHUILI 3 YPAXYBAHHAM BUMOTI
IHTEPOIIEPABEJIBHOCTI

Martsgiis B. B., ctynenT
HaykoBuii KOHCYIBTAHT: K.T.H., AoueHT bao’sax M.O.

JIHIPOBCHKHI HAITIOHAIbHUIA YHIBEPCUTET 3aJ1I3HUYHOTO
TpaHCHOPTY iMeHi akajeMika B. Jlazapsaa

Burinne reorpadiune monokeHHss YKpaiHu Ha MepeTuHi IULIXiB 3 €Bporoio Ta A3i€ro
JI03BOJIsIE Hallli KpaiHl OTPUMYBAaTH HAWBHIII MOKA3HUKHM TPAH3UTHOCTI. YneHCTBO YKpaiHu B
MDKHApOAHMX TPAHCHOPTHUX OpraHizallisix Ta CTPYKTypax, IIOCTYHoBa paTHdikaris
MDKHapOAHMX YroJ Ta KOHBEHLIH CTalOTh HNEpUIMMU KpPOKAMU KpaiHM B MDKHApOIHY
TPAHCIOPTHY CHCTEMY. YKpaiHOIO MPOXOISATh TPH 3aTi3HUYHUX MDKHAPOIHI TPaHCHOPTHI
xkopugopu: Ne 3, 5, 9, nBa 3 skuX yepe3 Npoisariau JIbBiB, 10 crpusie pO3BUTKY MIKHAPOIHHUX
nepeBe3eHb B YKkpaiHi Ta Ha JIpBiBchkiid 3amizuumi. 3okpema MTK Ne 3: Bepnin — KpakiB —
JIsBiB — KuiB, Ta MTK Ne 5: Benenis — JIlro6nsHa — bynanem — Ykropon — JIbBiB — Kuis. Lle B
OCHOBHOMY JIBOKOJIiHI enekTpudikoBaHi JUISHKH, 00JaJHaHI aBTOOJOKYBAaHHSM MariCTpali,
10 XapaKTepPU3YyIOThCS BUCOKUM pIBHEM BUKOPUCTaHHA TEXHIYHHUX 3ac00iB Ta BHUCOKOIO
IPOITYCKHOIO CIIPOMOXKHICTIO.

JIbBiBCHKA 3aJI3HULI MEXYye 3 4oTUpMa JepxaBamu-uieHamu €C (YropmuHa, [Tonsina,
Pymynis, CrnoBayumna), Ta bimopyccio, MomnmoBow. 3ami3HHYHHIA TpaHCIOPT YKpaiHu
IepeTHHA€e KOPJOH 13 3a3HAYCHUMH JepxkaBaMu B 19 MicLsix, B KOXKHOMY 3 SIKUX, 32 JaHUMHU
Jlep>kaBHOT TPUKOPIOHHOI CIYXOHW, € 3aNi3HHYHUHA ITYHKT HPOMYCKY, 3JaTHHHA NPUAMATH 5K
BaHTAXHI, TaK 1 MacaXUPChKi MOTSTH.

3 maca)xupcbKMMH MEPEBE3EHHSAMH Ha BIJMIHY BiJl BaHT@KHUX CKIAJAETbCS CUTYaIlis
HaBIAKU. Y MIKHApOJHOMY CIIOJIYUEHHI 3@ KUIBKICTIO IEPEBE3EHUX MACAXKHUPIB CIIOCTEPIra€ThCs
TEHJIEHIIIs 10 3pOCTY, a BHYTPIIIHbOAEP’KAaBHOMY CIIOJYYEHHIO - CHa/l.

[TpaBninaamM AT  «YKp3adi3HMILSD — 3rajyBajocs IPOJOBXKEHHS  €BPOKOIIT  BiJ
MPUKOPJOHHUX CTaHlii 10 JIbBoBa. Po3rmsmanucs BapiaHTH TPOKIAAaHHS CYMICHOI Koumii 31
craniii Moctuceka 1o CkHHIIOBAa Ta OYIIBHUIITBO TaM 3aJi3HMYHOTO Xaly, 1 31 craxiii PaBa-
Pycbka no cranuii bproxosuui.

[TpoananizyBaBIIM 3alIPONIOHOBAH1 BaplaHTH MPOKJIAJAKU €BPOIEHCHKOI KOJIl O OKOJIHIIb
JIbBoBa mpaBiiHHAM AT «YKp3ami3HHULA», a TAKOXK 3raJlaHl BapiaHTH MPOKJIAaJaHHS CyMIiILEeHO]
Komii B 0araTbOX HAyKOBMX NyONIKalisx, MOXHa 3pOOMTH BHCHOBOK IIPO YacTKOBE
PO3BAHTAXXEHHS T'OJIOBHOT'O 3aJII3HUYHOTO BOK3aJly, ajleé CTBOPEHHS HE3PYUHOCTI AJIs MACaXXKUPIB.

ByniBHUIITBO €BpOTEHChKOi KOMIT TIBKH i MacaKUPChKUM, a00 TUTBKH Tl BaHTAKHUN
pPyX B OJHOMY HAaNpsIMKy CYTTEBO HE€ BHUpILIyE THUTAHHS, OCKUIBKM BHHHUKAE 3arposa
NEePEeBAHTAXEHHS JaHOro HampsaMky. OueBHIHO, 110 MOTpiOHE OYIBHUIITBO €BPOKOJIi B 000X
HanpsMKax y KOMIUIEKCI, 1110 JJO3BOJIUTH PO3MOIUIUTH MaCaXKUPOIIOTOKHU 1 BAHTAXKOIOTOKH.

Hamu npomnoHyeThcsl ynOCKOHaNleHHS 000X BapiaHTIB MLUISIXOM MPOJOBXKEHHS 000X
€BPOMNENHCHKUX KOMiM M0 cTaHiii JIbBIB - Ha TrOIOBHI 3ali3HUYHI BOpoTa MicTa. Lle mo3Bonuth
nacakupy 3py4HO BHUHTH 3 MOi3/1a 1 MICBKMM TPAaHCIIOPTOM J00paTucs B MOTPIOHY TOUKY MICTa,
abo mepecicTd Ha IHIIMHA MMOi3A UIA MPOAOBXKEHHS MOJO0poxki. CKOPHCTABIIMCH JOCBIIOM
€BPOMNENCHKUX KpaiH MO CYyMIIIEHHIO MacaXXUPChKOrO 1 BaHTAXXHOTO PYXY, AaCTh MOXJIMBICTb
npuiiMaTi KoHTeiHepHu mo kouii 1520 MM 1 mepeBaHTaxyBaTH iX mo cranuii Ckauii. [lpu
HbOMY 3 SIBJSIETHCSI MOXJIMBICTB BIANpaBIATH iX 1o komii 1435 MM sK dYepe3 CTaHIIiIO
Moctucbka, Tak i uepe3 craniiro PaBa-Pycbka. Po3no/in BaHTaKOMOTOKIB MiX MapuIpyTamu, He
noTpeOye 30LIBIICHHS TMEPCOHANTY TMpPAIliBHUKIB CTaHIli, ajie T03BOJIs€ 3MEHIIMTH 4Yac Ha
JOCTaBKY BaHTaXXiB 3 BUOOPOM HAMKOPOTIIOTO MapuIpyTy.
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ADAPTACJA WYMAGAN TESTU RDE POJAZDOW OSOBOWYCH
NA POTRZEBY BADAN MOTOCYKLI

Pniewski Jakub
Kierownik naukowy — Ph.D. Rymaniak fukasz

Politechnika Poznanska, Wydziat Inzynierii Ladowej 1 Transportu

Homologacja motocykli wedlug prawa europejskiego nie obejmuje badan RDE (Real
Driving Emission). Obejmuje ona jedynie badania pojazddéw jednosladowych w warunkach
drogowych, wykonywanych na potrzeby ustalenia parametrow obliczeniowych dla testu WMTC
(World Motorcycle Test Cycle). Wymagania pomiaréw dla pojazdow osobowych
przeprowadzanych w rzeczywistych warunkach eksploatacji mozna przetozy¢é na warunki
uzytkowania pojazdéow z kategorii Lle-A oraz Lle-B-L7e (kategorie pojazdow do ktorych
nalezg miedzy innymi motocykle). Podczas oceny pojazdéw jednosladowych, nalezy spetnic
wszystkie wymagania, ktore okreslaja wazno$¢ wykonanego testu. Parametry te obejmuja:
predkos¢ jazdy i jej $rednig warto$¢ z uwzglednieniem postojow, udzial dystansu oraz jego
warto§¢ minimalng, catkowity czas testu, catkowity czas postojow (V<1 km/h), jednorazowy
postdj, udziat predkosci V>100 km/h i V>145 km/h, skumulowany dodatni przyrost wysokos$ci
oraz roznice wysokosci poczatku/konca testu. Wyzej wymienione parametry mozna spetnic
badajac pojazdy nalezace do przywotanej kategorii podczas badan poligonowych
wykorzystujace trasy przeznaczone dla pojazdéw osobowych (tab.1).

Tab.1. Parametry waznos$ci testu RDE

Czes$¢ testu Miejska Pozamiejska Autostradowa
Predkos¢ < 60 km/h 60 <V <90 km/h 90 km/h <V
Minimalny dystans 16 km 16 km 16 km
Udzial dystansu 29-44% 23-43% 23-43%
Czas catkowity testu 90-120 minut

Srednia predko$é

.. . 15 < Srednia< 40 km/h3 - -
wliczajac postoje

Catkowity czas

- 0, _ ]
postojow (v < 1 km/h) 6 - 30% czasu trasy

Jednorazowy postdj <300s - -
v > 100 km/h - - > 5 min
v > 145 km/h - - < 3% czasu trasy

Skumulowany dodatni

przyrost wysokosci <1200 m/ 100 km

Skumulowany dodatni

przyrost Wysokos'ci <1200 m/ 100 km

Podczas ustalania warunkow testu w warunkach rzeczywistych dla motocykli nalezy wziaé
pod uwage parametry stanowiska wykorzystywanego do badan WMTC 1 zaadoptowac je do
testu RDE. Ponizej przedstawione sa wspomniane parametry w postaci wymogéw dla kierowcy,
drogi 1 warunkow otoczenia oraz stanu badanego pojazdu (najwazniejsze).

Wymogi dotyczace kierowcy:

1. Kierowca nosi dobrze dopasowany (jednocze$ciowy) ubidr lub ubior podobny, kask
ochronny, buty z cholewkami i rekawice.

2. Masa kierowcy ubranego i wyposazonego wynosi 75 kg &+ 5 kg, a jego wzrost 1,75 m £
0,05 m.
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3. Kierowca siedzi na siodetku pojazdu, ze stopami na podnézkach i ramionami normalnie
wyciagnictymi. Pozycja ta zapewnia kierowcy caly czas prawidlowa kontrole nad pojazdem
podczas badan.

Wymogi dotyczace drogi i warunkow otoczenia:

1. Droga stuzaca do badan jest rowna, ptaska, prosta i musi mie¢ gltadka nawierzchnige.
Powierzchnia drogi ma by¢ sucha i wolna od przeszkdéd lub oston przeciwwiatrowych, ktoére
moglyby utrudnia¢ pomiar oporu jazdy. Nachylenie powierzchni migdzy dwoma dowolnym
punktami odlegltymi o co najmniej 2 m nie moze przekraczac 0,5 %.

2. W okresach gromadzenia danych wiatr powinien by¢ staty. Predkos¢ i kierunek wiatru
sg mierzone w sposob ciggty lub z odpowiednig czestotliwoscig w miejscu, w ktorym sita wiatru
podczas jazdy z wybiegu jest reprezentatywna.

3. Warunki otoczenia sg nastepujace:
maksymalna predko$¢ wiatru: 3 m/s,

maksymalna predko$¢ wiatru w porywach: 5 m/s,

$rednia predko$¢ wiatru, rownoleglego: 3 m/s,

srednia predkos$¢ wiatru, prostopadiego: 2 m/s,

maksymalna wilgotnos$¢ wzgledna: 95 %,
temperatura powietrza: 278,2 K do 308,2 K.

Stan badanego pojazdu i przygotowanie do pomiaru:
1. Pojazd musi by¢é w normalnym stanie gotowym do jazdy i wyregulowania po

przejechaniu co najmniej 300 km. Opony muszg by¢ dotarte w tym samym czasie co pojazd lub
mie¢ glebokos¢ bieznika wynoszaca 50-90% glebokosci poczatkowe;.

2. Nalezy wykona¢ kontrole zgodnie ze specyfikacja producenta dla przewidzianego
uzytkowania: kol, obreczy kot, opon (marka, rodzaj, ci$nienie), geometrii przedniej osi,
dostosowania hamulcow (zniesienie oporu szkodliwego), smarowania przedniej 1 tylnej osi,
dostosowania zawieszenia oraz przeswitu pojazdu itp. Nalezy sprawdzi¢, czy w czasie jazdy na
luzie nie wystepuje hamowanie elektryczne.

3. Badany pojazd jest obcigzany do swojej masy probnej, z uwzglednieniem kierowcy i
urzadzen pomiarowych, roztozonych rownomiernie w miejscach do przewozenia fadunku.

4. Bezposrednio przed badaniem pojazd jest doprowadzany we wiasciwy sposob do
normalnej temperatury dziatania,

5. Przy instalowaniu przyrzadow pomiarowych na badanym pojezdzie nalezy zachowac
ostrozno$¢, aby zminimalizowa¢ ich wplyw na rozklad obcigzenia migdzy kotami. Przy
instalowaniu czujnika predkosci na zewnatrz badanego pojazdu, nalezy zachowaé ostroznosc,
aby zminimalizowa¢ dodatkowg strate aerodynamiczng.

W celu zachowania najwyzszych standardow podczas wykonywania testow emisji
zanieczyszczen w rzeczywistych warunkach eksploatacji dla pojazdéw kategorii Lle-A oraz
Lle-B-L7e nalezy wzia¢ pod uwage wszystkie wymagania cyklu RDE dla pojazdow osobowych
1 w ten sam sposob ustali¢ trasy przejazdu. Ponadto na podstawie wymagan badania WMTC
nalezy okresli¢ dodatkowe kryteria odnoszace si¢ miedzy innymi do kierowcy, pojazdu i
warunkéw testu. Pomoze to ujednolici¢ test RDE dla przywotanych kategorii pojazdow oraz
uwiarygodni¢ wyniki tej metodyki. Dzigki temu spelnione zostanie podstawowe zatozenie
wykorzystania badan w rzeczywistych warunkach eksploatacji czyli wykazanie realnej emisji
zwigzkow szkodliwych podczas normalnej eksploatacji.
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ASSESSMENT OF THE SIGNIFICANCE OF ROAD ACCIDENTS
OF THE CATEGORY “REAR-END COLLISION”

Kamadzei R.
Scientific adviser: Senior Lecturer Dauhulevich V.
Belarusian State University of Transport

Abstract. The aim of the work is to assess the significance of the number of road accidents
of the category “rear-end collision” in the total volume of traffic accidents in Gomel
according to the accident data for 2017-2019. This will help to determine the correctness of
the applied measures in the organization of traffic. Such assessment can be made using
Pearson chi-square criterion.

A rear-end collision (often simply called a rear-end or in the UK a shunt) occurs when a
vehicle crashes into a car in front of it. General factors contributing to a rear-end collision
include driver inattention or distraction, reversing, panic stops and reduced traction due to wet
weather or worn-out surfaces. Typical scenarios for rear-ends are a sudden deceleration by the
first car (for example, to avoid someone crossing the street) so that the driver behind it does not
have time to brake and collides with it. Alternatively, the following car may accelerate more
rapidly than the leading one (for example, leaving an intersection), resulting in a collision.

When a car collides, everything happens lightning fast, within a fraction of seconds. As a
result of a collision, the cars are deformed and sometimes completely destroyed. The main
factors that affect the degree of destruction are the design of the car and its speed. Along the line
of impact, an impact impulse acts. The direction of the impact line during a car collision depends
on both the direction and the speed. If the cars move at different speeds, the impact line will pass
at a smaller angle to the axis of the car with higher speed.

Generally, if two vehicles have similar physical structures, crashing into another car is
equivalent to crashing into a rigid immovable surface (like a wall) at half of the closing speed.
This means that rear-ending a stationary car while travelling at 50 km/h (30 mph) is equivalent,
in terms of deceleration, to crashing into a wall at 25 km/h (15 mph). The same is true for the
vehicle crashed into. However, if one of the vehicles is significantly more rigid (e.g. the rear of a
truck) then the deceleration is more typically reflected by the full closing speed for the less rigid
vehicle.

Recent developments in automated safety systems have reduced the number of rear-end
collisions.

These are some rules how to avoid hitting from behind.

When driving on busy city highways, it is important to perform well-thought-out
maneuvers, warning of your intentions in advance.

To prevent blows from behind, drive has to follow the following rules:

e as he approaches a traffic light or an intersection, he gently lowers his speed by
signaling this action with stop signals;

e constantly keep the car that follows from behind in his sight - this will allow him to
move forward in time if necessary, avoiding a collision;

¢ he tries to minimize the cases of sudden braking;

e he never tries to skip an intersection, he reduces the speed;

e when stopping on the roadway, he has to be sure to mark his car with emergency lights
or warning signs.

The driver must not create by his actions a danger to traffic and must drive the car so that
he is ready to stop at any moment. These are the most general and basic nuances of traffic rules.

What the driver should know:
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e the driver is forbidden to apply sudden braking, if it is not required to prevent an
accident;

e the distance should be chosen to avoid collision;

e the driver is obliged to drive at such a speed, which will allow avoiding an accident,
including taking into account weather and road conditions;

e the driver must act on the road in such a way that in any case there is no danger to
traffic.

Not only the driver behind a moving car must keep the distance, but braking without a
reason is a violation of traffic rules, which may become a cause-and-effect relationship in an
accident.

But the absence of a cause is a very slippery notion, because the driver may indicate even a
deteriorating state of health as the basis for emergency braking.

In any case, recordings of video recorders or outdoor surveillance cameras are often
important evidence.

And in the judicial practice of 2020 the guilt is still more often admitted for those who
drove from behind.

In the work an attempt is made to assess the significance of such road accidents in the total
volume of road accidents for 2017-2019. The application of Pearson's chi-square criterion made
it possible to perform this evaluation.

In the initial assessment of the total number of accidents, the largest increase occurred in
2019, slightly less in 2018, and in 2017 was the smallest. When assessing the significance using
Pearson's chi-square criterion, the level of significance of road accidents of the category “rear-
end collision” in the total volume of traffic accidents was p= 0.024 for the period from 2017 to
2019 which is less then 0.05. Consequently, the changes are significant. If to compare 2017 and
2018 or 2017 and 2019, the changes are significant too (p=0,042 and p=0,006 correspondingly).
If to compare 2018 and 2019, the changes are insignificant (p=0,390). This means that the
significance of this type of accidents increased in 2018 and in 2019 compared to 2017.

Conclusion. The majority of accidents in the total volume of traffic accidents in Gomel
according to the accident data for 2017-2019 are road accidents of the category “rear-end
collision”. The significance of such accidents was estimated using the chi-square Pearson
criterion. The significance increased in 2018 and in 2019 compared to 2017.

ASSESSMENT OF THE SIGNIFICANCE OF THE NUMBER
OF ROAD ACCIDENTS WITH INJURIES AND FATAL OUTCOMES

Holik A., Mikhailovskii I.
Scientific adviser: Senior Lecturer Dauhulevich V.

Belarusian State University of Transport

Abstract. The aim of the work is to assess the significance of the number of road accidents
with injuries and fatal outcomes in the total volume of traffic accidents in Gomel according
to the accident data for 2017-2019. This will help to determine the correctness of the
applied measures in the organization of traffic. Such assessment can be made using
Pearson chi-square criterion.

Over the past four years, there have been about 1800 accidents in Belarus, in which about

2400 people died, but not all accidents are reflected in the reports - in some cases people die in
hospital.
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According to traffic police, only for the period from January to September 2017 in Belarus
there were about 2241 accidents, in which people died or were injured. This is about one and a
half times less than last year and half as much as in 2015.

On average, there are five to six such accidents per day, not including those in which only
the car gets damaged. And although the number of accidents is decreasing, their consequences
are still terrifying.

Most fatal accidents occur near major cities of Belarus: Polotsk-Novopolotsk, Bobruisk,
Orsha, Lida, Molodechno, Slutsk, Smolevichi, Bereza and others. Most accidents with a fatal
outcome occurs in Minsk and Minsk district. Gomel and Gomel District are in second place,
followed by Mogilev and Mogilev District.

According to the traffic police of the Ministry of Internal Affairs of Belarus, in August
the number of people killed in accidents begins to increase. Such state of affairs remains till
December. Traffic police explains this by a decrease in daylight and less visibility of pedestrians
on the roadway: dark clothing, lack of flicker, lighting contribute to the onset of serious
consequences in accidents. The safest months are March and February, as well as the summer
months of June and July.

The most emergency days are Wednesday and Friday. In the overall complexity of these
days, a third of all accidents occur. But on Saturday and Sunday, there are the least number of
accidents. However, in terms of severity of the consequences and the number of deaths, these
days are the leaders.

Drivers most often violate crosswalk rules and, as a result, hit pedestrians. Other reasons
for accidents include speeding and violation of intersection rules.

However, in the past few years, the number of deaths in accidents has decreased by three
times. In addition, the number of drunk drivers has noticeably decreased: while 15 years ago the
police detained more than 85 thousand drunk drivers, last year their number was almost three
times less.

The basis of road safety is the right speed mode for cars depending on the road. Traffic on
urban roads in Europe is limited to 50 km/h: according to statistics, if a car collides with a
pedestrian at 60 km/h, only 2 out of 10 pedestrians have a chance to survive; if the speed
decreases to 50 km/h, 6 out of 10 pedestrians will survive.

Intercity roads in Europe are divided into 3 main types:

e Standard type of streets, where the limit speed is 50 km / h: a normal city street, which
has 2 to 4 lanes.

e Streets in busy and central areas with a large number of pedestrians and narrow roads,
where the speed limit is 30 km / h.

e Main streets with the complete exclusion of the possibility of crossing pedestrians and
cyclists with cars: there the speed is limited to 80 km/h.

The basic traffic rules are the same in all countries of the European Union, for example:

e Seat belts. Their use is mandatory for both the driver and passengers, including the rear
seat. It is forbidden not only to use radar detectors (which warn the driver about a video camera
to reduce the speed) and anti-radar detectors (which also prevent the driver from measuring the
speed), but even to store them in the car.

e Phone while driving: the driver is completely prohibited from using the phone while
driving. In France since recently, the driver is not allowed to use a phone even while parking.

e Children under 3 years of age in the car are transported in a special chair for small
children, and from 3 to 12 years - in special restraints.

e Heavy fines force drivers to follow the rules.

At especially emergency areas and intersections cameras are installed, which record the
violation of speed mode with a maximum permissible error of 3-5 km / h (for example, in
Belarus a fine can be imposed only if it exceeds 10 km/h).
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Safety points are one of the most effective ways to make a certain road section safer.
Drivers reduce speed because of the narrowing of the road. Pedestrians can calmly wait on the
island red section of the traffic light. The turning radius of cars is reduced, which makes them
slow down.

On sections with single lane traffic, many pedestrians and an increased number of conflict
points, narrowing of the road is used. Drivers have a feeling of a tunnel and limited space, so
they drive slowly and carefully.

Artificial curvature of the road is used in residential areas to reduce speed. For this
purpose, you may create artificial obstacles, and can arrange an artificial warp by creating a false
turn. And also make parking spaces in a chess order. For example, first 5 places are allocated on
one side, and then 5 places on the other. This effect co-creates permanent turns and makes the
street curved.

In order to reduce the speed of cars in circular traffic and improve safety in Europe use
several methods: highlight the inner part of the circle with another material, preferably tiles; to
give the area a different relief; to apply markings around.

The turning radius is increasing, motorists will no longer cut the corner - and thus the
speed they will have less.

At night it is necessary to create conditions so that the participants of the movement could
see each other. To make the pedestrian visible, a special light is installed, which illuminates the
entire area of the crosswalk with bright light.

Visual assessment of the significance of the number of road traffic accidents with injuries
depending on the year showed that in 2017 the share of road accidents with injuries was the
smallest, in the following 2018 and 2019 it was approximately the same. Using Pearson's chi-
square criterion, we obtained that the level of significance p=0.367 (over 0.05). This is evidence
of the insignificance of changes in the accident with injuries during the whole period under
consideration. When compere all year between each other we can also see that p=0.193 in 2017
compared to 2018; p=0.292 in 2017 compared to 2019; p=0.773 in 2018 compared to 2019 (all
exceed 0.05). This indicates the non-substantiality of changes in the number of accidents with
injuries

Conclusion. Thus, the studies show that over the period from 2017 to 2019 in general
there is a slight change in the number of accidents with injuries from the total number of
accidents. Comparative analysis of the materiality of changes in the number of crashes over two
consecutive calendar years did not show the materiality of changes in the number of crashes.

BADANIA EKOLOGICZNE POJAZDOW JEDNOSLADOWYCH W
RZECZYWISTYCH WARUNKACH EKSPLOATACJI

Szymlet N.
Kierownik naukowy: Ph.D., Wyktadowca Rymaniak fukasz

Politechnika Poznanska, Wydzial Inzynierii Ladowej 1 Transportu

W Europie motocykle i motorowery nalezg do pojazdow kategorii L. Pierwsze przepisy
odnos$nie ich emisji sformutowano w 1972 roku, w Dyrektywie 72/306/EWG oraz regulaminie
24. Obecnie Unia Europejska w przypadku pojazdow jednosladowych reguluje emisje tlenku
wegla, weglowodordéw i1 tlenkéw azotu. Aktualnie obowigzujacag w Europie norma odnoszaca si%
do jednosladow jest norma Euro 4. Ponadto w jedno$ladach o pojemnosci powyzej 125 cm
obowigzkowy stal si¢ uktad ABS i zintegrowany system hamulcowy w pojazdach z silnikami o
mniejszej pojemnosci. Kolejng zmiang, jaka przyniosta ta norma jest porzucenie ukladow
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gaznikowych na rzecz elektronicznych gaznikoéw i1 wtrysku. Uktady katalityczne wyposazone
zostaly w sondy lambda. Odczuwalng dla uzytkownika zaletg aktualnej legislacji jest obnizenie
zuzycia paliwa i poprawienie poziomu niezawodnos$ci jednosladow z silnikami o mniejszej
pojemnosci, ze wzgledu na zastgpienie niektorych uktadow mechanicznych, czgsto
wymagajacych regulacji, elektronicznymi. Kolejna, nadchodzaca zmiang na europejskim rynku
jest norma Euro 5, ktorej wejscie w zycie datowane jest na koniec 2020 roku. Przewiduje ona nie
tylko obnizenie maksymalnej dopuszczalnej emisji toksycznych zwigzkow, ale réwniez
zwickszenie ilosci punktéw diagnostycznych w silniku, szczegodlnie w ukladzie oczyszczania
spalin.

Do badan emisyjnosci w rzeczywistych warunkach eksploatacji wykorzystano dwa
pojazdy jednos$ladowe, nalezace do kategorii L3e. Pierwszym z nich byl motocykl, wyposazony
w czterosuwowy silnik o objetosci skokowej 125 em®i mocy wynoszacej 9 kW. Ponadto, pojazd
wyposazono w trojfunkcyjny reaktor katalityczny oraz system start-stop (nie byt wilaczony
podczas opisywanych badan). Drugi obiekt badawczy stanowil motocykl z czterosuwowym
silnikiem, charakteryzujacym sie objetoscia skokowa rowna 847 cm® i moca 84,5 kW. Oba
pojazdy wyprodukowano w 2017 roku, a wigc zostaty homologowane z obecnie obowigzujaca
normg EURO 4. Przed rozpocze¢ciem badan pojazdy zostaty sprawdzone pod wzgledem
ewentualnych usterek, a oba przejazdy zostaly wykonywane przez tego samego kierowce, aby
unikng¢ wptywu zmiany stylu jazdy na wyniki koncowe.

Badania w rzeczywistych warunkach eksploatacji wykonano w centrum miasta Poznania.
Jej doboru dokonano na podstawie okreslonych warunkéw drogowych, zawierajacych
odpowiednio duzg liczbe skrzyzowan, sygnalizacji $wietlnych oraz maksymalnych wartosci
predkosci pojazdu (szczegélnie istotnych w przypadku przejazdu pierwszego obiektu
badawczego). Dlugo$¢ trasy wyniosta 7,1 km, a jej poczatek miat miejsce na terenie Politechniki
Poznanskiej przy laboratorium Instytutu Silnikow Spalinowych i Napedoéw, co znacznie utatwilo
proces badawczy. Badania wykonywano w obu przypadkach w godzinach popoludniowych, tak
aby warunki jazdy byly jak najbardziej zblizone.

Badania emisji z pojazdoéw jednosladowych w rzeczywistych warunkach eksploatacji
zostaly przeprowadzone w obu przypadkach przy uzyciu tej samej aparatury pomiarowej, tak
aby wyniki byly jak najbardziej porownywalne. W tym celu wykorzystano urzadzenie AXION
R/S+, nalezace do grupy PEMS (Portable Emission Measurement System). Aparatura dokonuje
pomiaru emisji zwigzkow szkodliwych i toksycznych zard6wno gazowych: weglowodoréw (HC),
tlenku wegla (CO), dwutlenku wegla (CO,), tlenku azotu (NO) jak réwniez czastek statych
(PM). Do wyznaczenia NO oraz O, uzywane sg analizatory elektrochemiczne. Stezenie
pierwszych trzech z wymienionych zwigzkéw mierzone jest za pomocg analizatora
niedyspersyjnego na podczerwien — NDIR (Nondispersive Infrared Sensor). W zakresie pomiaru
PM wykorzystywana jest metoda bazujgca na Laser Scatter.

Warto$ci emisji drogowej wszystkich limitowanych norma Euro 4 zwiazkéw, zostaty
odniesione do wartosci dopuszczalnych wspomnianego standardu (tab. 1). Odnotowano 133%
oraz 116% przekroczenie emisji tlenku wegla oraz weglowodorow w przypadku motocykla o
wickszej objetosci skokowej silnika. Jesli chodzi o drugi pojazd 57% przekroczenie
zarejestrowano w przypadku emisji tlenkow azotu, co zwigzane jest z wigkszymi obcigzeniami
silnika o mniejszej mocy maksymalnej. Zjawisko to wynika z bardziej zréznicowanych
warunkéw pracy silnika w rzeczywistych warunkach eksploatacji, anizeli ma to miejsce w
przypadku, ograniczonego pod wzgledem zakresu obcigzen, testu homologacyjnego. Dla testu w
rzeczywistych warunkach eksploatacji mamy zatem do czynienia z charakterystyka
obcigzeniowa, a nie zewnetrzng jak w przypadku testu laboratoryjnego. Wyniki dowodza o
koniecznosci wprowadzenia metodyki RDE dla pojazdow jednos$ladowych 1 zaostrzeniu
przepisow, gdyz ich emisja drastycznie odbiega od przyjetych norm. W zwigzku z tym, niniejsze
badania postuza do zaproponowania przez autoréw w dalszym kierunku prac metodyki RDE dla
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pojazdow jednosladowych. Konsekwencje badan i stworzonej metodyki (zmniejszenie limitow
lub rozwigzania konstrukcyjne zmniejszajace emisje zwigzkéw toksycznych) bezposrednio
wplyng na komfort i zdrowie ludzkie, przede wszystkim mieszkancéw duzych aglomeracji
miejskich, ktorzy sg szczegdlnie narazeni na zanieczyszczenie powietrza.

Tab.1. Wzgledna emisja zwigzkow toksycznych spalin badanych obiektow

Zwiazek Euro IV [ Motocykl 1 (9 kW) | Motocykl 2 (84,5 kW)
toksyczny [%]

CO -26 133

HC 100 -5 116

NO, -43 57

ESTIMATION OF THE SIGNIFICANCE OF THE NUMBER
OF ACCIDENTS COMMITTED IN THE STATE OF ALCOHOL INTOXICATION

Sauchuk Y.
Scientific adviser: Senior Lecturer Dauhulevich V.

Belarusian State University of Transport

Abstract. The aim of the work is to assess the significance of the number of road accidents
committed in the state of in the total volume of traffic accidents in Gomel according to the
accident data for 2015-2017. This will help to determine the correctness of the applied
measures in the organization of traffic. Such assessment can be made using Pearson chi-
sguare criterion.

Alcohol is one of the most insidious driver's enemies, because it makes him defenseless in
the face of possible danger. When driving a car in heavy traffic, the driver often works at the
limit of his abilities, so even a slight violation of psychophysiological functions after receiving
even small doses of alcohol causes errors and accidents.

Alcohol increases: emotionality, self-confidence, swagger, carelessness.

Alcohol reduces: self-control, critical behavior, attention.

Alcohol impairs: reaction, memory, thinking.

Alcohol impairs perception (visual, auditory, vestibular, etc.).

Alcohol — a combination of mental, vegetative and neurological disorders resulting from
alcohol consumption.

There are different degrees of intoxication:

e Mild drunkenness. The ability to concentrate decreases, associations become
superficial, inconsistent, accelerated. Judgments are lightweight, their own abilities are
overestimated. The perception of time and space is disturbed.

e Average. Irritability appears, often with feelings of resentment, discontent, anger, which
is reflected in statements. Aggressive behavior is possible. Disorderly thinking deepens. Pulse
rate increases, arterial pressure increases (BP); face turns red. Movement coordination disorder
grows, sleepiness, lethargy gradually develops, and deep sleep sets in.

e Heavy. Orientation is impaired, speech slows down and is interrupted by pauses,
mimics are lost. There are vestibular disorders — dizziness, nausea, vomiting.

In 2019, 17110 drunk drivers were detained in Belarus, through whose fault 255 accidents
were committed. In accidents 65 people died and 275 were injured.
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The work considered the traffic accidents that occurred in 2015-2017 and were committed
under the influence of alcohol. If you present the graphical distribution of such accidents in the
total volume of traffic accidents by years, you can find almost no changes from 2015 to 2017.
Pearson's chi-square criterion can help assess their relevance.

The hypothesis was tested that the share of traffic accidents committed under the influence
of alcohol in the total number of traffic accidents varies significantly in 2015, 2016 and 2017.
The table of expected frequencies checked the level of significance, which, if the factor affects
the response, should be less than 0.05. In this case, the changes are significant. Additional filter
was also used to use the criterion - chi-square criterion can be applied, if not more than 20% of
the expected frequencies less than 5.

When comparing the frequencies for 3 years (2015-2017), it turned out the significance
level is 0.606, so the factor does not affect the response. This means that the differences between
2015, 2016 and 2017 are not significant.

When comparing the frequencies for 2 years (2015 and 2016), it turned out the significance
level is 0.901, so the factor does not affect the response. This means that the differences between
2015 and 2016 are not significant.

When comparing the frequencies for 2 years (2016 and 2017), it turned out the significance
level is 0.403, so the factor does not affect the response. This means that the differences between
2016 and 2017 are not significant.

When comparing the frequencies for 2 years (2015 and 2017), it turned out the significance
level is 0.606, so the factor does not affect the response. This means that the differences between
2015 and 2017 are not significant.

One way to reduce the number of traffic accidents caused by alcohol intoxication, is to
increase fines. Currently, in Belarus drivers under the influence of alcohol are fined between
1350 and 2700 rubles (500-1000%) for driving under the influence of alcohol and are deprived of
their license for 3 years. Driving a vehicle intoxicated again within one year is a criminal
offense. In this case, the vehicle is subject to confiscation regardless of who it belongs to.

One of the progressive ways to combat drunk drivers has been invented in the United
States: the DADSS Driver Detection Software (DADSS) prevents a person from driving a
vehicle while intoxicated. The Driver Alcohol Detection System for Safety, or DADSS, for
short, developed by the National Highway Traffic Safety Administration (NHTSA), is a two-
level car system for detecting drunk drivers. One of the system components is a breathable air
analyzer, a special sensor built into the steering wheel. It measures the concentration of alcohol
and carbon dioxide in the driver's exhalation. The second component of the system is an infrared
touch sensor in the engine start button. It analyses the alcohol content in the driver's blood. If,
after checking, the system detects that the driver is not sober, the car engine will not start.
According to the developers, DADSS provides high accuracy and has great potential: it can be
set to different thresholds, according to the laws of different countries. Although the U.S.
National Traffic Safety Administration does not intend to make this technology mandatory, it
may become an important feature for new cars in the future.

Conclusion. Thus, based on the results of the assessment of the significance of the number
of accidents caused by alcohol intoxication in 2015-2017, it can be concluded that over this
period of time, the number of road accidents caused by alcohol intoxication changes
insignificantly relative to the total number of road accidents. This suggests that the measures
used are insufficient.
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KEY CHALLENGES: ADVANCES IN BATTERIES,
FUEL CELLS AND HYDROGEN STORAGE IN VEHICLES

Pigtowska Marita
Scientific adviser: Dr. of Sci (Dr. Ing) Profesor Pawet Fu¢

Faculty of Chemical Technology of the Poznan University of Technology
Scientific Society for Internal Combustion Engines

The presentation discusses the important issue of key challenges related to the
development of fuel cells and batteries for the construction of safe, "clean™ passenger, bus and
rail vehicles. Over the last decades, people are looking for efficient energy sources, that also
meet the aspects of green chemistry - the so-called pure energy. The elimination of internal
combustion engines is essential as carbon dioxide emissions continue to rise, increasing the
greenhouse effect. The innovations of fuel cells concern not only the method of driving vehicles,
but above all the production of hydrogen and its storage. This problem is a huge challenge for
the world of science due to the search for solutions that have a good quality and are efficient and
low-cost. The presentation shows how to obtain the so-called green hydrogen with the use of,
among others, biomass such as lignin, starch, cellulose. Because the gas storage is an important
aspect - for this purpose, various mechanical and non-mechanical methods have been presented.
The paper also presents the application of vehicles supplied with electricity, which, despite being
explosive, still turns out to be a more efficient energy source than fuel cells. Tesla 3 and Toyota
Mirai cars turn out to be standard examples of the use of green propulsion systems. The
disadvantages, advantages, common parts and operating parameters of these vehicles are also
presented in this work. The manuscript moreover includes hybrids of electric motors combining
fuel cells with batteries in order to increase the functionality of each of them and use their
potential.

Ultimately, in the coming years, it is planned to completely replace fossil fuels with clean
hydrogen energy, in which the by-product will be water, which can be used to meet current
needs or as a source of natural rationalization water reservoirs. Until now, electric cars equipped
with a battery lose only 8% when transferring energy to the battery; driving the engine causes
further losses - 18%, resulting in maximum efficiency up to 70-80%. Fuel cell cars, despite their
lower parameters, still turn out to be the future of creating a green planet. In their case, 45% of
energy is lost in the electrolysis process (hydrogen formation, hence alternative methods of
obtaining are required); the remaining 55% is lost on conversion of chemical into electric energy
while driving. Thus, the production of hydrogen and its subsequent storage play an important
role in the overall efficiency, and the most effective and pure one is sought for among all the
methods.

The main aim of the work is to show innovative and alternative energy sources, the
processes of hydrogen formation and storage, types of batteries used in electric motors and
examples of applications of these solutions.
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MOZLIWOSC OCENY WSKAZNIKOW EKOLOGICZNYCH Z
POJAZDOW DWUDROGOWYCH

Kaminska M.
Kierownik naukowy: PhD., Wyktadowca Rymaniak fukasz

Politechnika Poznanska, Wydziat Inzynierii Ladowej 1 Transportu

Emisj¢ zanieczyszczen z pojazdow dwudrogowych wyznacza si¢ w badaniach
homologacyjnych na hamowni silnikowej. Pomiary takie majg symulowac¢ warunki rzeczywistej
pracy jednostki napedowej, jednak przeprowadzane cykle dalekie sg od faktycznych parametrow
ich eksploatacji. Pomiary hamulcowe znacznie r6znig si¢ od tych wykonywanych w warunkach
rzeczywistych, co jest spowodowane gtownie duza réznorodnoscig maszyn i pojazdow z grupy
NRMM (Non-Road Mobile Machinery). Badania RDE (Real Driving Emissions)
przeprowadzane dla pojazdow osobowych i ciezkich umozliwiajg weryfikacje faktycznej emisji
zwigzkoéw szkodliwych spalin podczas uzytkowania pojazdéw w szerokim spektrum pracy ich
uktadow napedowych. Ze wzgledu na to, ze pojazdy dwudrogowe w ostatnich latach stajg si¢
coraz bardziej popularne, nalezy skupi¢ si¢ na ocenie zgodnosci ich eksploatacji odnoszac si¢ do
odpowiednich norm homologacyjnych.

W przeprowadzonych badan wykorzystano ciggnik szynowo-drogowy wyposazony w
jednostke¢ napedowa o mocy maksymalnej 116 kW i maksymalnym momencie obrotowym
rownym 640 Nm. Wedtug danych producenta wyposazony w takie uktady oczyszczania spalin
jak: DOC (Diesel Oxidation Catalyst) i DPF (Diesel Particulate Filter), pojazd spetnial norme
emisji spalin Stage IV. Obiekt przystosowany zostal do poruszania si¢ zaréwno po drodze jak i
po torze, dzigki zastosowaniu rolek kolowych prowadzacych po szynach oraz urzadzen
pociggowo-zderznych. Do  przeprowadzenia pomiardw  wskaznikow  ekologicznych
w rzeczywistych warunkach eksploatacji wykorzystano aparatur¢ pomiarowag typu PEMS.
Pomiar stezenia gazéw wylotowych (CO,, CO, HC, NOy) oraz masowego natezenia przeptywu
spalin wykonano mobilng aparaturg SEMTECH DS firmy Sensors Inc. Dodatkowo wykonano
pomiar stezenia czastek statych za pomoca mobilnego analizatora AVL MSS 483 (Micro Soot
Sensor). Badania podzielono na pi¢¢ etapow, ktorych parametry ruchu opisujgce wykonane cykle
badawcze przedstawiono w tabeli 1.

Tab. 1 Parametry ruchu badanego obiektu

Lp. Cykl pomiarowy Parametr ruchu
Vmax [%] Vg [%] S [%] t [%]
| | Przejazd po drodze gruntowej 72 26 30 12
Il | Wtaczanie na tory — — — —
Il | Przejazd po torze bez obcigzenia 36 15 25 18
IV | Przejazd po torze z obcigZeniem 90 ton 36 8 40 48
V | Przejazd po torze z obcigzeniem 140 ton 18 2 5 22
|-V | Cata trasa 72 10 100 100

Na podstawie zebranych wynikéw dokonano analizy udzialéw czasu pracy obiektu
badawczego w przedziatach predkosci obrotowej i obcigzenia. Na podstawie parametréw pracy
wyznaczonych w tes§cie NRTC stworzono charakterystyke gestosci czasowej w funkcji predkosé
obrotowa — obcigzenie. Najwicksza gestoscig czasowa wyrdznial si¢ obszar charakteryzujacy sig
duza predkoscig obrotowa (1600 obr/min; 2600 obr/min) i matymi oraz $rednimi warto§ciami
momentu obrotowego (0 Nm; 500 Nm), w ktorym uzyskane wartosci przekraczaly 50%. Dla
zrealizowanych pomiar6w wyznaczono udziaty czasu pracy w przedziatach predkosci obrotowe;
1 obcigzenia obiektu badawczego w poszczegdlnych etapach cyklu badawczego oraz dla calego
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przejazdu. Wszystkie etapy badan charakteryzowaly si¢ najwigkszymi warto$ciami gestosci
czasowej, przekraczajacymi 60% w obszarze matych predkosci obrotowych (600 obr/min; 1200
obr/min) oraz matych obcigzen (100 Nm; 300 Nm).

Analize udzialéw czasu pracy pojazdu uzupetniono badaniami emisji jednostkowej
zwigzkow toksycznych spalin (tab.2). Uzyskane wyniki stanowig rdznice emisji rzeczywistej
pojazdu oraz emisji zanieczyszczen powietrza otoczenia. Podzielono je na pie¢ wczesniej
przedstawionych cykli pomiarowych. Dla tlenkéw wegla wszystkie cykle spetnity norme¢ emisji
spalin réwna 5 g/kWh, przy czym najwicksza wartos¢ wystgpita dla I etapu i wynosita 1,35
g/kWh. Podczas pierwszego cyklu uzyskano réwniez najwigksze wartosci emisji tlenkow azotu
(3,78 g/kWh) oraz weglowodorow (0,8 g/kWh). Jedynie podczas wtaczania na tory zostata
spetlniona norma emisji spalin dotyczaca NOyx wynoszaca 0,4 g/lkWh. Dla wegglowodorow zaden
z przejazdow nie spetnit limitu HC norm emisji spalin réwnego 0,19 g/kWh. W odniesieniu do
czastek stalych najwigksza wartos¢ 0,13 mg/kWh uzyskano podczas cyklu IV. Etapy -1V
charakteryzowaty si¢ warto$ciami ujemnymi co bylo spowodowane znacznym stgzeniem PM w
powietrzu otoczenia. Podczas wszystkich przejazdéw zostata spelniona norma emisji spalin
czastek statych wynoszaca 0,025 g/kWh. W aspekcie emisji catkowitej z testu, pojazd speinit
jedynie limit CO normy emisji spalin, oraz PM dzigki zastosowaniu filtra czgstek statych.

Tab.2. Emisja jednostkowa zwigzkow toksycznych spalin badanego obiektu

. CO | HC | NO, PM
Lp. Cykl pomiarowy o/kWh mg/kWh
| | Przejazd po drodze gruntowej 1,35 0,8 3,78 —0,04
Il | Wtaczanie na tory 0,78 0,51 0,03 —0,05
I | Przejazd po torze bez obcigzenia 0,54 0,32 2,22 -0,03
IV | Przejazd po torze z obcigzeniem 90 ton 1,09 0,43 2,93 0,13
V | Przejazd po torze z obcigzeniem 140 ton 0,87 0,29 2,34 -0,02
I-V | Cala trasa 0,6 0,26 1,66 0,03

Po przeanalizowaniu uzyskanych wynikéw stworzono test Real Road-Rail Emission
(RRRE), ktory stanowi propozycje prowadzenia badan pojazdow dwudrogowych. Z
przeprowadzonych badan wynika, Ze test ten powinien obejmowac¢ wigksze udziaty czasu pracy
W obszarze charakteryzujacym si¢ mata predkosciag obrotowag oraz niewielkimi warto$ciami
momentu obrotowego w stosunku do cyklu homologacyjnego. Nalezatoby réwniez ograniczy¢
udziaty punktéw pracy w obszarze duzych predkosci obrotowych oraz $rednich 1 duzych
obcigzen. Uzasadnionym dziataniem byloby réwniez wydtuzenie czasu testu z 1240 s do co
najmniej 3600 s w celu uzyskania wigkszej ilosci danych pomiarowych. Dekompozycja testu na
przedstawione etapy pozwala na dokladnag analize danych. Etap jazdy po drodze utwardzonej
powinien charakteryzowac¢ si¢ duzg zmienno$cig parametrow pracy w zakresie matych 1 srednich
parametru. Jednoczes$nie powinien obejmowac nie wiecej niz 30% udziatu jazdy podczas catego
testu. Wtaczanie na tory nalezatloby wykona¢ bezposrednio po zakonczeniu jazdy po drodze oraz
bezposrednio przed rozpoczgciem jazdy po torze. Przejazd po torze powinien cechowac sie
natomiast mniejszg zmiennos$cig parametroOw pracy niz ma to miejsce podczas etapu pierwszego.
W etapie jazdy bez obcigzenia obszar parametrow pracy silnika powinien obejmowac $rednie 1
mate warto$ci w obszarze zmiennos$ci parametrow pracy ukltadu napedowego. Dla przejazdu z
obcigzeniem 50-65% nalezaloby pracowaé z malymi i $rednimi obcigzeniami oraz osigga¢ duze
wartosci predkosci obrotowej watu korbowego. Etap ten powinien cechowac¢ najwigckszy udziat
czasu pracy, nie mniejszy niz 35% catego testu. Etap pracy pod obcigzeniem powyzej 85%
powinien cechowac si¢ natomiast zmiennoscig parametrow w szerokim zakresie pracy silnika.
Nowy test przeznaczony wylacznie dla pojazdoéw szynowo-drogowych, ujednolica sposob
pomiardw pojazdow dwudrogowych oraz modyfikuje obecnie obowigzujace testy
homologacyjne, ktore nie odzwierciedlaja rzeczywistej eksploatacji badanych obiektow.
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OPTIMIZATION OF CARGO PLACEMENT SCHEMES IN VEHICLES

Kruchkova I.A., Melnikava A.V.
Scientific adviser: PhD, Associate Professor Kravchenya I. N.

Belarusian State University of Transport

Annotation. The questions of the scheme of placement of packing cargo in a vehicle are
considered. The requirements and mathematical conditions for the compatibility of cargo
and vehicle parameters are formulated: maximum use of the load capacity and cargo
capacity of vehicles, maximum use of the load capacity of reloading equipment, the area of
the vehicle and the distribution of loads on the axles.

Delivery of goods to customers in a certain time frame involves solving two important
tasks: finding the optimal delivery route and optimal placement of goods in an existing vehicle.
In order to reduce the cost of shipping container cargo and speed up the processing of vehicles at
the points of departure and destination, it is necessary to transport them in combined cargo units,
i.e. transport packages.

This path is followed by all developed foreign countries, where single-piece cargo in
transit is transported only by enlarged cargo units, which significantly speeds up the delivery of
goods and reduces transport costs.

Methods have been developed for forming standard cargo spaces for individual loads of
different sizes and shapes from goods that are primarily packed in a particular consumer package
(bundles, boxes, packages, etc.), and requirements for the formation of transport packages have
been defined.

However, packaging goods differ in a variety of parameters, forms and properties that
affect the transportation technology. The shape and size of a single load determines the method
of stowage in the vehicle, and the volume mass determines the mass of the transport batch. The
strength of the container determines the ability to lay cargo several tiers in height. The capacity
of cargo vehicles for the transport of packaging goods depends on the internal dimensions of the
bodywork, cargo parameters and stowage scheme.

For efficient use of the vehicle's load capacity, it is necessary to compare different options
for stowage and determine the best option for placing goods in the vehicle, which will take into
account many different factors. Thus, the task of developing optimal schemes for placing cargo
in vehicles is urgent.

The problem of determining the optimal schemes for placing cargo in vehicles is
formulated as follows.

It is necessary to minimize the number of vehicles for placing and transporting cargo. The
following restrictions must be met:

— vehicle's load capacity must be used to the maximum extent possible;

— total weight of cargo loaded into the vehicle must be less than or equal to the vehicle's
load capacity;

— area of the base of loaded transport packages must be less than or equal to the area of the
cargo platform of the vehicle;

— area of the vehicle's loading area must be used to the maximum extent possible;

— load capacity of the loading and unloading unit used must be used to the maximum
extent possible;

— placement of the cargo taking into account the distribution of loads on the vehicle's axles.

When developing optimal cargo placement schemes, the following features should also be
taken into account:
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— cargo must have the shape of a parallelepiped or close to it;
— cargo or packaging must be able to be stacked in several layers without damaging the
cargo;
— strength of the container and packaging should make it possible to mechanically load and
unload the cargo;
— coefficient of friction of the container and packaging must be large enough to ensure
stability.
Non-linear programming and solving the problem in Microsoft Excel using "Solution
Search" can be used as a mathematical tool for solving the problem.
Solving this problem will reduce the cost of cargo delivery, improve and ensure the safety
of the transported cargo.

POROWNANIE EMISJI CO; I ZUZYCIA PALIWA POJAZDOW Z NAPEDEM
KONWENCJONALNYM I ALTERNATYWNYM W WARUNKACH RDE

Jagielski A.
Kierownik naukowy: Dr. of Sci (Dr. Ing) Profesor Pawet Fu¢

Politechnika Poznanska, Wydziat Inzynierii Ladowej i Transportu

W artykule zaprezentowano wyniki pomiaréw emisji CO, i przebiegowego zuzycia
paliwa z pojazdéw samochodowych o napedzie konwencjonalnym i alternatywnym. W
badaniach wykorzystano trzy pojazdy. Do badan uzyto mobilny analizator SEMTECH DS, na
trasie spetniajacej wymogi procedur RDE. Zwigkszone zapotrzebowanie na podstawowe
surowce energetyczne to jeden ze skutkow globalnego rozwoju cywilizacyjnego. Zwigzane jest
to z faktem, iz nastgpuje ciggly wzrost liczby ludnosci w krajach rozwijajacych sig, do ktérych
mozna zaliczyé — Brazylie, Chiny czy Indie. Tematem wielu prac i analiz jest okreslenie
$wiatowych zasobow zt6z konwencjonalnych — kopalnych — surowcow energetycznych. Ostatnie
wyniki badan wykonane przez organizacje zwigzane z Swiatowg gospodarka energetyczng
wskazuja, iz nadmierne wykorzystanie energetycznych surowcoOw kopalnych moze by¢
przyczyng szybkiego ich wyczerpania. Z tego powodu wprowadza si¢ liczne akty prawne dzieki
ktorym nastgpuje znaczne organicznie wykorzystania konwencjonalnych Zrédet energii. W
przemysle motoryzacyjnym to kolejne normy emisji spalin oraz CO; zadecydowaly o
koniecznos$ci ograniczenia energochtonnosci uktadow napedowych co stanowilo geneze prac
zawartych w niniejszym artykule. W tabeli 1.1 przedstawiono podstawowe dane pojazdow
wykorzystanych w badaniu.

Tablica 1.1.Charakterystyka badanych obiektow

Pojazd A Pojazd B Pojazd C
Rodzaj zaptonu Samoczynny Iskrowy Iskrowy
Pojemnosé silnika 2.2 dm’ 1.6 dm° 0.7 dm°
Uktad oraz liczba cylindréw Rzedowy - 4 Rzedowy — 4 Rzedowy - 2
Maksymalna moc 150 kW 80 kw 28 kW
Uktad wtryskowy common rail GDI MPI
Rodzaj dotadowania Turbosprezarka BRAK BRAK
Uktad oczyszczania spalin EGR, DPF, DOC, SCR TWC TWC
Rodzaj przektadni automatyczna automatyczna automatyczna

Pierwszy samochdd nalezat do grupy SUV (Sport Utility Vehicle), wyposazony w silnik o
zaptonie samoczynnym o pojemnosci 2.2 dm?. Drugi pojazd, wyposazony w ukiad Full Hybrid,
jednostka napedowa silnik jest o zaplonie iskrowym i pojemnosci 1.6 dm?®. Natomiast trzeci
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pojazd wyposazony w silnik elektryczny o mocy 125 kW oraz spalinowy o zaplonie iskrowym
wykorzystywany jako range extender o pojemnosci 647 em®i mocy 28 kW.

Pomiary wykonano na specjalnie wybranej trasie, ktora speilnia wymagania RDE.
Przebiegata ona drogami aglomeracji poznanskiej i jej dlugos¢ wynosita 80 km. W tabeli 2.2.
przedstawiono zestawienie wszystkich trzech pojazdow pod wzgledem spetnienia wymogow
trasy wedtug zasad RDE. W pomiarach wykorzystano mobilny przyrzad Semtech DS z grupy
PEMS. Badania przeprowadzono o tych samych godzinach w wybrany dzien tygodnia.

Tablica 2.2.Charakterystyka trasy badawczej

Wartos¢ o .
No Paramtery Jednostki Pokzd F\ZZ Jf“ar;‘ésé IXZ ja;;‘ésé
1. | Laczna dlugos¢ przejazdu km [-] 82.6 70.41 | 80.56
2. | Laczny czas przejazdu min. [90-120] 117 113 106
3. | Czas trwania zimnego rozruchu min. [5] 5 5 5
4. | Dystans miejski km [>16] 32.4 2941 | 35.31
5. | Dystans pozamiejski km [>16] 2449 | 18.71 | 22.32
6. | Dystans autostradowy km [>16] 2571 | 22.28 | 22.93
7. | Udzial dystansu miejskiego % [29-44] 39.23 | 41.77 | 43.83
8. | Udziat dystansu pozamiejskiego % [23-43] 29.64 | 2658 | 27.71
9. | Udziat dystansu autostradowego % [23-43] 31.13 | 31.65 | 2847
10. | Srednia predko$é w cyklu miejskim km/h [15-40] 23.40 | 20.65 | 27.61
11 Predko$¢ w cyklu autostradowym km/h 0 0 0
" | powyzej 145 km/h [<3%)]

Predkos$¢ w cyklu autostradowym .
12. powyzej 100 km/h Min. [>5] 9.70 8.88 10.88
13. | Czas postoju w cyklu miejskim 5% [6-30] 28.57 | 29.67 | 25.65
14, | Punkty poczatkowe i koficowe, M [<100 m] 3.4 19 76

roznica bezwzgledna wysokosci

Skumulowany dodatni przyrost m/100km
15. wysokosci [<1200 m / 100 km] 454.36 | 581.12 | 623.90

Na podstawie otrzymanych wynikow, mozna zauwazy¢ iz pojazd B oraz C
charakteryzowaly si¢ zuzyciem paliwa w cyklu miejskim na poziomie 0.75 g/s — 1.0 g/s,
natomiast pojazd A uzyskal dwukrotnie wyzszy wynik 1 jego sekundowe zuzycie paliwa
wynosito okoto 2.0 g/s. Analizujac otrzymane wyniki mozna zauwazy¢ nastepujgce wnioski.
Pojazd B, ktory jest pojazdem typu Full Hybrid charakteryzowat si¢ najmniejszym S$rednim
przebiegowym zuzyciem paliwa na poszczegdlnych etapach testu RDE. Pojazd C (silnik
elektryczny wraz z silnikiem spalinowym jako range extender) osiagnal najwyzsze wyniki w
cyklu pozamiejskim 1 autostradowym, natomiast pojazd A, ktéory posiadal naped
konwencjonalny osiagnat zblizone wyniki w cyklu pozamiejskim i autostradowym do pojazdu B.
Pojazd A prawie dwukrotnie wyzszy wynik wzgledem Pojazdu B osiggnal w trakcie cyklu
miejskiego. Podczas cyklu autostradowego uktad napedowy pojazdu C pracowat wylacznie w
trybie spalinowym. Jest to niepozadane, poniewaz w tym pojezdzie silnik spalinowy ma petnié
funkcje range extender, czyli doladowywac¢ akumulatory, a nie petni¢ funkcje gtownego zrodta
energii. Z tego wzgledu zarejestrowano najwieksze zuzycie paliwa w odniesieniu do pozostatych
pojazdéw A 1 B. Praca w trybie elektrycznym dla pojazdu C wystgpita w pojedynczych
przedziatach wylacznie w fazie miejskiej i pozamiejskiej. Sumaryczny udzial pracy w tym trybie
wyniost 26%. Natomiast w przypadku pojazdu B z napedem hybrydowym zarejestrowano prace
w trybie elektrycznym we wszystkich fazach cyklu RDE. Jego udziat stanowit 54%, skutkowato
to osiggnigciem nizszego przebiegowego zuzycia paliwa niz pojazd C o 34%.
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SIMULATION OF TEMPORARY STORAGE WAREHOUSE
OF TRADE COMPANY

Milto M. S., Ivanenka A. Yu.
Scientific adviser: PhD, Associate Professor Kravchenya I. N.

Belarusian State University of Transport

Annotation. The aim of the paper is to create a simulation model to optimize the operation
of temporary storage warehouse of trading company. The processes of warehouse system
functioning are modeled in GPSS World simulation system. The purpose of the research is
analysis of warehouse performance, reducing inventory levels, decreasing costs to
company of warehouse, reducing the number of losses of service calls and increasing
profit of trading company from the sale of products.

One of the most important functions of production and logistics systems is inventory
management, which involves finding the optimal level of inventory while minimizing the total
cost of creating and inventory management. The consequences of suboptimal inventory can be
significant for trading companies. The excess of goods leads to an increase in storage costs and
to the freezing of company's assets. The lack of goods, in turn, leads to decrease in sales,
decrease in the level of service, reduction in customer satisfaction, and decrease in the company's
profit. All these factors negatively affect the performance of most operations of the company's
warehouse system.

Another important problem is the organization of warehouse: speed of unloading and
loading of vehicles, work of movers. In many cases, customer dissatisfaction is caused by poor
organization of customer service: waiting in queue for too long, denial of service, etc.

Using queuing theory and inventory management tasks allows the company to avoid such
problems.

The purpose of the simulation is to optimize the temporary storage warehouse of a trading
company, which is to study the influence of inventory management parameters and the
organization of the warehouse on its performance indicators, as well as to maximize the profit of
trading company from the sale of products.

The main modeling tasks related to the operation of temporary storage warehouse of
trading company:

— analysis of warehouse performance indicators (determining the main indicators: queue
length, waiting time in the queue, load factors of service devices),

— reducing the queues of vehicles arriving for unloading and loading in the warehouse,

— increasing labor productivity in the warehouse,

— reducing the number of losses of service requests,

— diminution the company's costs for organizing the operation of a temporary storage
warehouse,

— optimizing and identifying weak points in the work of a temporary storage warehouse of
a trading company.

The main tasks of modeling related to inventory management:

— diminution the level of inventory,

— reducing the deficit associated with a shortage at certain points in time of a particular
type of inventory,

— increasing the cost of creating and maintaining inventory in the warehouse,

— forecast monthly demand in the warehouse for each type of inventory.

And the result is to maximize the profit of trading company from the sale of products.
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For these purposes, it is necessary to formalize the company's trading activities in the form
of mathematical models of queuing systems and inventory management, choose tools for
implementing and analyzing models of queuing systems and inventory management tasks.

To optimize the operation of the temporary storage warehouse of the trading company, the
following models were developed:

— determining the size of the warehouse space,

— determining the number of movers in the short-term storage warehouse,

— determining the optimal number of places for unloading and loading vehicles,

— determining the optimal size of the product delivery batch with a fixed delivery time,

— determining the optimal order size with a deficit,

— planning the optimal order size with production.

The first three models were formalized as queuing systems, while the rest were developed
as models for inventory management tasks. To implement and analyze models of queuing
systems and inventory management tasks, GPSS World simulation system was selected.

The conceptual model of a temporary storage warehouse is as follows: incoming flow of
vehicles arriving for unloading — unloading of the vehicle — receipt of goods to the warehouse
— storage of goods in the warehouse — selection of goods for loading the vehicle — loading the
vehicle — formation of the outgoing flow of vehicles.

The usage of GPSS World simulation system allowed to develop simulation model and
determine the characteristics of queuing and inventory management systems to optimize the
operation of temporary storage warehouse of trading company. At the same time, the company's
employees have the opportunity to improve the organizational structure of the company's
management and calculate all the risks associated with innovations.

SYSTEMY ODZYSKIWANIA ENERGII Z FORMULY
111CH ZASTOSOWANIE W SRODKACH TRANSPORTU

Szyperski Jakub
Kierownik naukowy: Ph.D. Rymaniak Lukasz

Politechnika Poznanska, Wydziat Inzynierii Ladowej i Transportu

Zmiany technologiczne wprowadzone przez FIA (Fédération Internationale de
I’ Automobile) w 2006 roku daty nowe mozliwosci w zakresie technologii uktadéw napedowych
pojazdow Formuly 1. Wprowadzono wtedy limity ilosci jednostek w sezonie oraz ograniczenie
objetosci skokowej silnika z 3,0 dm® do 2,4 dm®. Takie obostrzenia zmuszaly inzynieréw do
tworzenia bardziej wydajnych i niezawodnych konstrukcji. Moc jaka generowat silnik F1 w
tamtym czasie wynosita od 540 do 570kW oraz rekordowg predkos¢ obrotowg watu korbowego
wynoszaca ponad 20 000 obr/min. Zabieg zmniejszenia ilosci cylindrow z uktadu V12 na V8
oraz objetosci skokowej mial ograniczy¢ rosngce predkosci bolidow. W 2009 roku limit
predkosci obrotowej zostal zmniejszony do 18 000 obr/min, a liczba jednostek na sezon do
maksymalnie 8 silnikow w celu zwigkszania ich niezawodnosci. W tym samym roku zezwolono
réwniez na zastosowanie po raz pierwszy systemu odzyskiwania energii kinetycznej KERS
(Kinetic Energy Recovery System), ktory byl uzywany do wychwytywania energii powstatej
podczas hamowania. Uklad generowal dodatkowe 60kW mocy. W 2014 roku FIA oglosila
zmiang silnika V8 o pojemnosci 2,4 dm?® na turbodotadowany silnik V6 o pojemnosci 1,6 dm®.
Nowe przepisy dopuszczaty systemy odzyskiwania energii kinetycznej oraz energii cieplnej,
wprowadzono réwniez ograniczenie w przeptywie paliwa do 100 kg/h oraz przesunieto
maksymalng granice pr¢dkosci obrotowej watu korbowego do 15 000obr/min. Zastosowanie
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turbosprezarki oraz systemu odzyskiwania energii cieplnej znacznie poprawito sprawno$é
silnika. W przeciwienstwie do KERS, system ERS (Energy Recovery System) sktada si¢ z
dwoch zespotow silnikowo-pradnicowych MGU-K (Motor Generator Unit Kinetic) i MGU-H
(Motor Generator Unit Heat), ktore przeksztatcajg energi¢ mechaniczng i cieplng w energi¢
elektryczna, nastepnie jest ona magazynowana w akumulatorach ES (Energy Storage).

Aktualnie jednostka napedowa bolidu F1 sktada si¢ z 6 gléwnych elementow: silnika
spalinowego, turbosprezarki, MGU-K, MGU-H, ES oraz CE (Control Electronics). Silnik
spalinowy zostat obtozony wieloma limitami, jego pojemno$¢ skokowa nie moze przekraczaé
1,6 dm®, maksymalna predko$é obrotowa wynosi 15 000 obr/min, cho¢ w praktyce silniki nie
przekraczaja 12 000 obr/min ze wzgledu na wprowadzone limity zasilania wynoszace dla
przeptywu paliwa 100 kg/h oraz jego zuzycia do 100 kg podczas jednego wyscigu. Dodatkowo
paliwo musi zosta¢ dostarczone przez system bezposredniego wtrysku pod maksymalnym
cisnieniem 50 MPa. Dopuszcza si¢ stosowanie wysokooktanowego paliwa bezolowiowego z
domieszka 5,75% alkoholu. Maksymalna liczba zawordéw zostata zredukowana do 24 — 4 na
cylinder. W 2014 roku turbodotadowanie stato si¢ dozwolone w Formule 1. Zgodnie z nowymi
zasadami sprezanie powietrza powinno si¢ odbywac na jednym etapie, a spr¢zarka musi by¢
polaczona z turbing wspdlnym walem obracajagcym si¢ wokot wspdlnej osi z taka sama
predkoscig katowa. Limit obrotéw turbosprezarki wynosi 125 000 obr/min jednak cis$nienie
dotadowanie jest nieograniczone.

System MGU-K jest zaktualizowang wersjg systemu KERS oraz podobnym rozwigzaniem,
ktéore mozna znalez¢ w dzisiejszych komercyjnych samochodach hybrydowych. Jest maszyna
elektryczng mogaca dziata¢ jako generator wspomagajacy hamowanie, zamieniajagc powstajaca
energi¢ kinetyczng na elektryczng lub jako silnik elektryczny wspomagajacy przyspieszanie
dodatkowa mocg 120 kW. MGU-K musi by¢ potaczony trwale z watem korbowym przed
glownym sprzeglem, limit obrotow wynosi 50 000 obr/min, a maksymalny moment obrotowy
nie moze przekroczy¢ 200 Nm. MGU-H podobnie jak MGU-K jest urzadzeniem typu generator-
silnik. Powinien by¢ mechanicznie potaczony z turbing uktadu dotadowania silnika, doktadnie
miedzy turbing a sprezarka, gdzie podczas pracy jako generator wychwytuje energi¢ cieplng
spalin 1 zamienia ja w energi¢ elektryczng. Dalej przekazuje ja do ES lub bezposrednio dostarcza
do MGU-K aby napedzi¢ samochod. Wazng rola MGU-H jest sterowanie spre¢zarka,
wykorzystujac energi¢ zgromadzong w ES przyspiesza wal turbiny by zmniejszy¢ czas reakcji
turbosprezarki przy malym przeptywie spalin, dzigki czemu bolidy Formuty 1 maja praktycznie
zerowe opoznienie turbodotadowania. Magazyn energii ES to akumulator z maksymalnym
limitem 1000 V. Jego masa nie moze by¢ mniejsza niz 20 kg ani wigksza niz 25 kg. Powinien
by¢ to pojedynczy element o maksymalnej pojemnosci uzytecznej 4 MJ. Elektronika sterujaca
CE stuzy do zarzadzania transferem energii pomiedzy MGU-K, MGU-H i ES, wspolpracujac
jednoczesnie z silnikiem spalinowym. Dalsze ograniczenia wprowadzone w 2015 roku przez
FIA zwigzane s3 z limitem wykorzystywany jednostek — maksymalnie 4 silnikami na sezon. W
tym okresie najlepsze rozwigzania generowaly 710 kW mocy, a ich sprawnos$¢ cieplna wynosita
45%. W 2016 roku moc osiagana przez niektore jednostki zaczeta przekracza¢ granice 750 kW,
a dzieki rozwijaniu systemu ERS sprawnos$¢ cieplna przekroczyta 50%.

W ramach transferu posredniego, bolidy F1 stuza jako obiekty badawcze technologii, ktore
w przyszto$ci moga trafi¢ do aut seryjnych. Przyktadami takiego zjawiska moze by¢ technika
powlekania gtadzi cylindrow NANOSLIDE czy system bezposredniego wtrysku paliwa, ktory
najpierw byl testowany w bolidach. Rownolegle do zmagan na torze rozwija si¢ nowg
technologie, kluczowa z punktu widzenia obecnych regulacji. Poczawszy od systemu KERS,
pierwszego podejscia do hybryd w F1, az do zbudowania w peini hybrydowego bolidu w 2014
roku. W pierwszej wersji system KERS wazyt 107 kg 1 osiggat wydajnos$¢ energetyczng 39%. W
2009 roku jego masa spadia do 25,3 kg, a sprawnos¢ wzrosta do 70%, 3 lata pdZniej system
KERS wazyl mniej niz 24kg a wydajnos¢ osiagneta 80%. Zaré6wno w bolidach FI1, jak i
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samochodach osobowych, nastapil znaczacy wzrost wydajnosci uktadéw napedowych przez ich
czesciowy elektryfikacje. Dotyczy to rozwoju technologii w zakresie silnikow elektrycznych,
akumulatorow oraz systemow sterowania. Bolid W05 Hybrid byl o okoto 35% wydajniejszy od
poprzednika 1 nie inaczej bylo z nowa Klasg S 500 PLUG IN HYBRID — nape¢dza ja uktad
hybrydowy o mocy 325 kW (442 KM), generujac jednoczesnie moment maksymalny wynoszacy
650 Nm. Limuzyna rozpedza sie¢ do 100 km/h w 5,2 s i moze przejecha¢ dystans 33 km bez
uzycia silnika spalinowego. Jej $rednie zuzycie paliwa na dystansie 100 km wynosi
2,8dm3/100 km. Obecnie koncerny samochodowe $cisle wspdlpracuja z zespotami
wyscigowymi w celu transferu technologii, co widoczne jest w ukladach napedowych
nowoczesnych pojazdéw dostepnych na rynku.

THE USAGE OF DEICING MATERIALS TAKING
INTO ACCOUNT THE WINTER MAINTENANCE OF ROADS

Samulenka N. A.
Scientific adviser: PhD, Associate Professor Kravchenya I. N.

Belarusian State University of Transport

Annotation. To combat winter slipperiness, various deicing materials are used, which are
prescribed depending on weather and climatic conditions and the type of winter
maintenance of road surfaces. The recommended seasonal strategy for the use of deicing
materials is determined based on the following factors: weather and climate
characteristics that contribute to the occurrence of winter slipperiness on the road and the
patterns of their occurrence. To determine the optimal amount of deicing materials, a
decision matrix was compiled and analyzed using the criteria of Wald, Bayes-Laplace,
Savage, Hurwicz, Hodge-Lehmann and weighted product.

The expansion of the road network, caused by an increase in the number of vehicles, the
volume of cargo turnover and passenger transportation, imposes increasingly high requirements
for the maintenance of automobile roads and streets, as well as ensuring traffic safety on them.
Especially unfavorable conditions for the movement of vehicles occur in winter, when snow and
ice deposits form on the road surface.

The main task of winter maintenance of automobile roads is to carry out a set of measures to
ensure smooth and safe road traffic on automobile roads and streets, including clearing roads of
snow and fighting winter slipperiness. Winter slipperiness is ice formations and snow deposits on
the road surface that lead to a decrease in the coefficient of adhesion of the vehicle wheels to the
road surface and a deterioration in its evenness. On slippery roads, the speed and productivity of
vehicles are reduced, the cost of transportation and the number of road accidents are increased.

Improving the transport and operational condition of roads and streets is achieved by two
methods: pre-treatment of coatings with anti-icing agents that prevent the formation of snow and
ice deposits, and improving the coupling qualities of snow and ice deposits formed on the
roadway by creating a rough surface with deicing materials.

In the practice of winter operation of automobile roads, the following methods are used to
combat winter slipperiness:

— the friction method — sand, fine gravel and other abrasive materials with particle sizes of
about 6 mm are scattered on the surface of the snow-ice layer. On non-dangerous road sections,
the rate of consumption of the mixture is 0.3-0.4 m® per 1000 m? of pavement. On descents,
intersections and small-radius curves, the rate of consumption of deicing materials is doubled.
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However, the deicing materials do not stay on the roadway for a long time and are carried away
by the air masses of passing cars, thrown by the wheels and blown away by the wind. Frequent
sprinkling is required to restore coupling properties;

— the chemical method is to use solid or liquid chemicals to melt snow and ice. The use of
such reagents allows to melt and remove deposits, after which the road surface becomes wet, then
dries. Ice melting by chemical reagents is a physical and chemical process, the essence of which is
the melting of ice and the formation of an aqueous salt solution, the freezing point of which is
significantly lower than the freezing point of water. As the air temperature decreases, the melting
capacity of chlorides decreases, so the rate of their consumption increases. In addition, when the
ice melts, gaps are formed, which can freeze and cause new icing of the road surface;

— the combined chemical-friction method consists in distributing friction materials mixed
with solid chlorides NaCl, KCI,MgCl,, CaCl, to the surface of the coating. The advantage of
sand-salt mixtures is that they do not freeze and do not stick. On non— dangerous road sections,
the rate of consumption of mixtures is 0.1-0.2 m® per 1000 M of pavement, and on dangerous
roads — 0.3-0.4 m°,

Based on the cases of winter slipperiness, its duration, air temperature and thickness of
snow and ice deposits, calculate the number of road sprinkles, the distribution rate of sodium
chloride, the need for deicing materials. However, in real conditions, it is not always possible to
clearly determine the number of road sprinkles for the winter period. This may be due to
incomplete or inaccurate data from previous years, or the decision depends on external
conditions that cannot be predicted in advance.

Thus, if there is not enough data to make a fully informed decision, then there is a situation
of decision-making under conditions of uncertainty.

Consider the problem of decision-making under conditions of uncertainty and risk to
determine the optimal amount of deicing materials.

Based on statistical data, it is known that the consumption of deicing materials during the
winter can range from a, to a, m°, depending on weather and climatic conditions. The cost of
harvesting deicing materials in the autumn and winter is known. If the stored amount of deicing
materials is not enough, it will be necessary to make additional harvesting at a higher price
during the winter period. If the entire volume of the prepared materials is not used up during the
winter, its storage during the summer period will require additional costs.

To determine the optimal amount of deicing materials, a decision matrix was compiled and
analyzed using the criteria of Wald, Bayes-Laplace, Savage, Hurwicz, Hodge-Lehmann and
weighted product.

Due to the use of decision-making tasks in conditions of uncertainty and risk when
purchasing deicing materials, the company can choose the best purchase option, and at the same
time avoid high costs for purchasing or storing deicing materials in winter.

AHAJIM3 METO/I0OB MOBBIIIEHNUS KAYECTBA BETOHHOM CMECH
P PEMOHTE IOKPBITHUS B3JIETHO-IIOCATOYHOM IOJIOCHI
I'OMEJIBCKOI'O ADPOIIOPTA

Uepeyxun B. B., I'aransckuit A. C. ctyneHtu
Hayunslii KOHCYnbTaHT: AoUEeHT AxpameHnko ['.B.

YO «benopycckuii rocy1apCTBEHHBIN YHUBEPCUTET TpaHcopTa» I. ['omens

['omenbckuil a’ponopT ABISETCS OCHOBHBIM 3amacHbIM i HanmuoHanmbHOrO aspomnopra
«MI/IHCK)), a TAKXXC 3allaCHbIM JIsI BO3AYIIHBIX CYAOB, BBIMMOJHAKOIIUX IMOJICTBI B BO3JYIIHOM
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npoctpanctBe Pecriybnuku benapyck u mpuronieH s MpreMa/BBITyCKa BO3AYIITHBIX CYJIOB A-
310-200, A-319-100, A-320-200, B-727-100, B-737-400, B-737-700, B-737-800, B-757-200, B-
757-300, B-767-300, B-767-300ER, 1Un-76T/l, npyrux caMoJIeTOB ¢ MaKCUMaJIbHOW Maccou J0
191 ToHHBI mpu COOMIOACHUU YCIOBHH, yka3aHHbIX B CepTudukaTe TOIHOCTH a’pojapoMa K
skcrutyaranuu. IlpomyckHast cmoco6HocTh ['omenbsckoro aspomoprta — 150-200 maccaxupos
B Yac, 3TO 3HAYUT, YTO IPHU MAaKCHUMAaJbHOM 3arpy3ke Bce CIyXObl a’pomopra CIOCOOHBI
obciykuBaTh 9-10 peiicoB B CyTKH.

DTO €AVHCTBEHHBIM pEruoHAJIBHBIA a’ponopT B bemapycu, KOTOpbIA, Kak U
Hanmonaneueiii asponopr MuHCK, paboTaeT KpyrioCyToOYHO. B CIOXKHBIX MOTOTHBIX YCIOBHIX
MMEHHO €ro 3ay4acTyl0 HCHOJb3YIOT aBHAaKOMMAHMM Kak 3amacHoil. OH Takke sBIAeTCs
3aMacHbIM a3pOJIPOMOM M ISl JINTEPHBIX PEHCOB: KOTAa KyJa-To JIETAT PE3UACHT U IPEMbEP-
MUHHCTP, JJI1 HUX 371eCh ""Ha BCAKHM ClTydail" OpOHUPYETCSI MECTO.

BsnerHo-nocanounas mosioca uMeeT 6eToHHOE MOKphITHE. s oOecnieueHust TpedyeMbIx
TEXHHUKO-IKCITyaTallMOHHBIX ~ XapaKTEPUCTUK MPOBOAUTCS CBOEBPEMEHHAs JIMAarHOCTHKA
COCTOSIHMSI ~ TOKPBITUS UM BBIIOJHSAIOTCA ~ MEPONPUSITHUA 1O HPOBEACHHUIO  IJIAHOBO-
MpeaynpeaUuTeNbHBIX PEMOHTOB B TOM YHCIE W B3JIETHO-TIOCAO4YHOW mojockl. Haunbonee
BOKHBIM TIOKa3aTesieM BBICOKOTO KadecTBa OeTtoHa (mokpsitue BIIIT — 6eToHHOE) sIBiIsIETCS €ro
MIPOYHOCTH HA CIKaTHE.

OcHoOBHbIE CIIOCOOBI YBEIMUYEHUS! IPOYHOCTU OETOHA CBOAATCSA K BBEJIECHUIO B OETOHHYIO
CMECh pa3lUYHBIX J100aBOK, KOTOpbhle 00JafaroT pasHbiM jaelictBueM. K Takum 1oGaBkam
OTHOCSTCS CleAyIoLe MO ULIUPYIOLIUE 100aBKU:

- cynepractudukartop C-3;

- cyneprutactudukatop PEJIAMUKC CII-1 (npoMmblliicHHas CMeCh pOJaHuaa W
THOCyb(aTa HATpus M mNoiuHadTaTMHMETUIeHCYIbpoHaTta HaTpus. CoAepkKUT TpUMECH
cynbdara HATPHSI U CMOJIMCTBIX BEIIECTB);

- MUKPOKpPEMHE3EM, KOTOPBIH MPUMEHSeTCs I OTY4YEeHUS BBICOKOIIPOYHBIX OETOHOB.

OpuuM U3 crnoco0oB obOecreyeHus] MPOYHOCTH LEMEHTOOETOHAa MOMHMO INPUBEICHHBIX
100aBOK — 3TO KAayeCTBEHHOE YIJIOTHEHHE CMECH. 3adacTyIO IMOJIBHXKHBIE CMECH YIUIOTHSIOT
BHOPAIMOHHBIM CHIOCOOOM. [l COBpEeMEHHBIX TpeOOBaHUN OJHOTO BHOPAIMOHHOTO Crocoda
YIJIOTHEHUS HEIOCTATOYHO U YTOOBI YBEJIMYUTH KAUeCTBO YIUIOTHEHUS CTPOUTETH MPUOErarT K
WCIIOJIB30BaHUIO XUMHUECKUX 100aBoK. K 01HOM U3 Takux 1006aBoK oTHOCUTCA «XuaeTai [1-8.».

Ho6aBka «Xwumeran II-8» mMO3BOMSIET YNYYIIUTh YIJIOTHAEMOCTh CMECH, a TaKXKe
YBEJIMUUTh MOPO30CTONKOCTh M CHMU3UTH BOJIONOIJIALIEHHE KOHEUHBIX H3JENUH, YyIydllaeTr
dbopMyeMOCTp UW3JEIMH ¥ HCKIIOYaeT 3alulaHhe, a TaK >JKe€ TMO3BOJSET TMOJIYYHTh
BBICOKOKAUECTBEHHYIO MIOBEPXHOCTh. TOBapHOE onucaHue 100aBKH MpeaAcTaBiIeHo B Tadbaule 1.

Tabnuia 1 — ToBapHoe onncanue

ArperatHoe COCTOSIHHE JKnkocTh TOBApHON KOHIEHTPALIMHU
IIBer [Tpo3payHo-6emblit

PH-mokazarens, exn., HE MeHee 6

Conepxanne Cl , % He Gonee 0,1

Temnepatypa xpanenust, °C ot +10°C o +40°C

VYnakoBka IInactukoBsie émxoctu 15, 220 u 1000 kr

JloGaBKka MMeeT cleayromiue IPeuMyIIecTBa:

- TIOBBIIIICHUE TTPOYHOCTH O€TOHA BO BCE CPOKH TBEPICHHUS;

- MIOBBILIEHUE OJIHOPOIHOCTH U3JEIH MO MIOTHOCTH;

- ylIy4dllleHue YIUIOTHAEMOCTH O€TOHHOM cMecH;

- MIOBBILIEHUE KaY€CTBA JTUIEBOM TOBEPXHOCTHU U3/IEIHIA;

- MPEIOTBPAICHUE HATUTIaHUsI OETOHHOW CMECH Ha BUOPOIITAMIT;
- YMEHbIIICHUE BpeMeHH (DOPMOBKH;

- obecrieyeHne cTadMIbHOCTH T€OMETPUHN KOHEUHBIX U3JENN;
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- JKUJKOCTh TOBAapHOH KOHLEHTpAIMM, MOJHOCTHIO TOTOBA K NMPHUMEHEHHIO, HE TpeOyeT
1epepacy€ToB U KOHTPOJISA IUIOTHOCTH.

Jlnst momy4yenus Haubonbiero 3¢dexra qodaBka BBOAUTCS B IEMEHTOOETOHHYIO CMECh OT
0,2 mo 0,5 % x Macce IleMEHTa 1O TOBAapHOMY BeIIECTBY n00aBkH. Jlo3upoBka m00aBKH
OIIpEEIAETCS JKCIEPUMEHTAIBHO, 110/ KOHKPETHBIM BHJ YIUIOTHSIOWIEIO YCTPOHCTBA H
HEOO0XO/JUMYIO CTENEHb YIUIOTHEHUS. BBOIUTCS B OETOHHYIO CMECh TOJIBKO BMECTE C BOAOH
3aTBOPEHMUSI.

Tak, mpu CTpPOUTENBCTBE BTOPOM B3JIETHO-NIOCAAOYHON TIOJOCHI B HALMOHAIBHOM
asporniopty «MwuHCK» miisi onpeneneHus 3¢dextuBHoctu 106aBku «Xwuuperan-I11-8»  ObuIO
BBeJIeHO B cocTaB 6eToHa 0,24% oT Macchl LIEMEHTa 10 )KUJKOMY BELECTBY 100aBKH.

Jlo6aBKa MOKET MCIOJIB30BATHCS JOCTATOYHO J0ATO. I'apaHTHilHBIN cpok XpaHeHHs — 1
roj ¢ AaTel mpou3BojacTBa. [locie ncreuenus cpoka xpaHeHus, 100aBKa MOKET ObITh IPUMEHEHA
M0 HAa3HAYCHMIO TIOCJIE MPOBEACHHS JIAOOPAaTOPHBIX UcHbITaHui. [locie 3aMOpo3KH He MEHSET
CBOUX CBOMCTB. PazmopaxuBaHue 100aBKU MPOU3BOAUTCS NPU KOMHATHOM Temmeparype. [locne
pa3MopaxxuBaHusl J00aBKa THIATEIbHO IepememinBaercs. K ycinoBusiM XpaHEHHs OCOOBIX
TpeOOBaHUI HE IPEIbIBIACTCA.

[IponykT otHOcuTCcs K 3-my kiaccy onacHoctu no I'OCT 12.1.007 (ymepeHHO omacHoe
BellecTBo). PaboTaromuil nepconan npuMeHseT CpeacTBa MHAUBUAYAJIbHON 3aLIUTHI COIJIACHO
I'OCT 12.4.011. VYTunuzanust 100aBKH MPOU3BOAUTCS COTJIACHO TPEOOBAHHUSIM MECTHOTO
3aKOHOJATEIIbCTBA.

JloGaBKa MO’KET MCIIOJIB30BAThCS JOCTaTOYHO A0jro. ['apanTuiiHblil cpok XpaHeHus — 1
roj ¢ Aatel mpou3BojacTBa. [locne ncreuenus cpoka xpaHeHus,, 100aBKa MOXKET ObITh IPUMEHEHA
[0 HA3HAYEHMIO I0CJIe MPOBEACHUS J1a0OpaTOPHBIX MUCIbITaHUN. [locie 3aMOpO3KM HE MEHSET
CBOUX CBOMCTB. PazmopaxkuBaHue 100aBKM MPOU3BOIUTCS ITPU KOMHATHOH TeMmepatype. [locne
pa3MopaxxuBaHusl J00aBKa TIIATEIbHO IepeMemnBaercs. K ycloBusSIM XpaHEHHS OCOOBIX
TpeOOBaHUI HE MPEIbIBIACTCS.

[Ipumenenne no0aBku «Xuaeran-I1-8» MONOKUTENBHO CKa3bIBa€TCsI Ha CBOWCTBAX
OeToHa. YiydllaeT yIJIOTHAEMOCTh CMECH M YBEIMYMBAET MPOYHOCTh OETOHA Ha BCEX dTamax
Habopa MPOYHOCTH.

AHAJII3 BIAITOBITHOCTI BUMOI'AM IHTEPOIIEPABEJIBHOCTI MBPC
HOBOT'O IIOKOJITHHSA, IKAM EKCILTYATYETBHCS HA 3AJIIBHUALISIX YKPATHHA

Oxra P. O., ctyneHt
HaykoBwuii kepiBHUK: K.T.H., 1o1l.bomkenapebkuii 5. B.

JIHINpOBChKUI HalliOHAILHUM YHIBEPCUTET 3aJ113HUYHOTO
TpaHCNOPTY iMeH]1 akaaemika B. Jlazapsna

VY TenepimHii yac HaA3BMYAWHO aKTyaJIbHUM € TUTaHHS IiJBUIIECHHS €()EKTUBHOCTI
BUKOPUCTaHHS MOTOPBAarOHHOTO PYXOMOTO CKJIaay. BHpilieHHS AaHOTO MUTAHHS HEMOXKIIMBO
6e3 onoBieHHss MBPC, Oinbm1icTh SKOTo yke BIAIpalioBallo CBiil pecypc.

MeToro poOOTH € MiABUINEHHS KOHKYPEHTO3JATHOCTI BITYM3HSHOTO MOTOPBArOHHOTO
PYXOMOTO CKJIaJly IUISIXOM TMPHUBEIECHHS OKPEeMHX HOTO MiJCHUCTEM y BIAMOBIIHICTh O YMOB
iHTeponepabenbHocTi. O0'ekTaMu AociikeHHsT B AaHiil po6oti € MBPC HOBOro mokomniHHS,
KU BHKOPHUCTOBYETHCS B YKpaiHi IS IMacaXUPCHKUX TIepeBe3eHb. PEHKOBI aBTOOyCH
PESA620M, PESA630M aBocuCTEMHI €EeKTPOIOi3an Skoda EJ 675, Hyundai Rotem HRCS2,
EKpl «Tapnany». IIpenmMeTroM mOCHiDKEHHS € BiAMOBIAHICTH BHMOTaM I1HTEPOIEPaOEIbHOCTI
MBPC HOBOro NMOKOIIIHHS, SKHH €KCIUTyaTyeThCsl Ha BITYM3HIHUX 3aJI13HUALSX.

85



Cexkrrist «TpaHcIiopTHA IHXEHEPIS»
Sections «Transport Engineeringy

VY octaHHI pokH Ha 3adi3HHULI YKpaiHu HafdiimoB y ekcruryataiito MBPC nHoBoro tumy —
pEerKOB1 aBTOOYCH, TU3EINb-110i3/1a, MDKPETIOHAIbHI IBUAKICHI enekTponoi3zaa. Okpemi 3 HUX,
TaKi sK peiikosi aBTo6ycu PESA620M, PESA630M mBocuctemui enexrponoizm Skoda EJ 675
ta Hyundai Rotem HRCS2 BuroroBneHi 3aKkopJlOHHUMH BHpPOOHMKaMHU. Y TOH >Ke dYac
BiTun3HsHUN BupoOHUK — KBB3 BUIIIOB HA pUHOK MEPEBE3EHB 31 CBOEIO MPOIYKIIEID — TU3EITh-
noiznamu JI1Kp-2, AIIKp-3 Tta enekrpomnoizamu EKpl «Tapnan». He3Bakaroun Ha cydacHi
TeXHIYHI pillleHHs, sKi peanizoBani y ganomy MBPC, mpu ix po3po01ii He BpaxOBaHO aKTyalbHE
MUATaHHS X BIAMOBITHOCTI 10 BUMOT iHTepomepabenbHOCTi. Lle crae 3aBamoro i JOMYCKY
JAaHOTO PYXOMOTO CKJaxy Yy eKCIUTyaTalilo SK y MDKHapogHOMY pycli Tak 1 1o
iHTepoIepadeTbHUX JHIfAX.

3 MEeTOI0 HEJOMYLICHHS TaKoi CUTyallii mpu MpoekTyBaHHI HOBUX BHUIIB MBPC y po6ori
MpOaHaIIi30BaHl OKpeMi CKIagHuKH iHTeponepadensHocTi MBPC Bin skux 3anexuth Oe3mneka
pyxy Ta macaxwupiB. Lle raGaput pyxomoro ckjiany, BXigHi ABepi, iHTepdeiic MammHicTa Ta
PYYKHd TPUBOJY EKCTPEHOTro TajbMa. AHajii3 MOKa3aB, M0 MO OUIBIIOCTI 3 LUX I[apameTpiB
MBPC, skuili eKkcIulyaTyeThCsi Ha BITUYM3HSHHX 3alli3HUIIX HE BIANOBiae BHMOTaMm
iHTeponiepabenpHocTi.  Tak, HoBuii MBPC, sxuil 1u1aHyeTbCsi BHUKOPHCTOBYBaTH Y
MDKHApOJHOMY pycCi, TOBHHEH BignoBigatTu BuMoram rabaputy 1-T, y Oinbmiocti TwHIIIB
PYXOMOI'O CKJally HE BUKOHYETbCSI OCHOBHA BUMOIa JIO0 JBEped — BIACYTHICTh BUCTYIAIOUUX
YaCTHH, 32 SKi MOXXKHA 3aUETIMTHCS 330BHI Ky30Ba PYXOMOTO CKJIaay. TakoX HENMpUHHATHUM €
BUKOPUCTaHHS DPI3HOMaHITHUX THUIMIB PY4YOK HPHUBOAY EKCTPEHOIO rajbMa, L0 SKHX € YiTKI
BHUMOTH II[OJI0 CHJIM HATUCHEHHS, HANPSMKY Mii Ta iH.

Crnig TakoX 3a3HAUYUTH HEBIANOBIAHICTH 1HTepdeiicy Mamuuicta cucremMu KIIYB-Y
BIJNIOBITHIM BHMOTaM iHTeporepadensHocTi. [IpudoMy BUNpaBieHHsS HaHOI CHTyamlii He
CTaHOBUTb TEXHIYHUX TPYIHOLIIB MpPH TEHEepilIHbOMY PpO3BUTKY €JIEMEHTHOI 0a3u Ta
MPOTrpaMHOTO 3a0€3MEUCHHS.

Takum 4yMHOM, y poO6OTI BHKOHaHO aHani3z MBPC HOBOro moOKOJiHHS, SKUH
BUKOPHUCTOBYEThCS B YKpaiHl JJIs NMacaXMPChKUX IepeBe3eHb: pelikoBi aBTo0ycu PESA620M,
PESA630M nBocuctemni emextponoisnn Skoda EJ 675, Hyundai Rotem HRCS2, EKpl
«Tapman» Ha BIANOBIJHICTE JO BUMOT 1HTEpOINepabeabHOCTI 1 3alpONOHOBAaHI IUISAXH
NiABUILEHHS PpiBHA 1HTeponepabenbHOCTI BiTuM3HsHUX MBPC mnpu iXx mnoganbiiomy
KOHCTPYIOBaHHI.

JOCJIIKEHHS BIIMOBITHOCTI XOJJOBUX YACTHH JU3EJb-MOI3IA
JITKP-2 BAMOTAM THTEPONIEPABEJIHbHOCTI

XowmuH B. P., crynent rpynu 8-Iatep
Hayxosuii kepiBauk: PhD. Ky3ummn A. f1.

JIHINpOBCHKMI HalllOHAILHUM YHIBEPCUTET 3aJ113HUYHOTO
TpaHCHOPTY iMeH]1 akaaemika B. Jlazapsna

BHacnigok iCTOTHOTO MiABUILIEHHS IIBUIKOCTEH pyXy, a TUM CAMHM 1 CUJIOBOI B3a€MOJIIT 3
PEMKOBOIO KOJIi€10, aKTyaJIbHUM BHCTYIA€ MUTaHHA 3a0e3NeueHHs Oe3MeKH pyXy CydacHOro
pyxomoro ckinany. IlopiBHIOIOUM XapaKTEPUCTHKH CYy4aCHOTO PYXOMOTO CKJIany YKpaiHu Ta
kpain €C crnoctepiraerbes, mo mBuaKicHUA peskum PC B kpainax €C e punum. B nepiy uepry
1€ TIOSICHIOETHCS PO3JILTICHHSM JIIHIN JJ1 NAaCa)KUPChKUX Ta BAHTAXKHUX TI€PEBE3EHb.

B Vkpaini, 11 BOpoBaJKeHHSI MPUCKOPEHOTO PYXY 3a OCTaHHI POKHU OYyJ0 BBEJCHO B
excrutyartariito enekrpornoizna EKp «Tapnman», HRCS2 «Hyundai Rotem» Tta mu3ens-moizna
JIIKp-2 ta AlTKp-3. dns ekcrutyaTaniiHoi CyMICHOCTI 1aHUX Moi37iB B kpaiHax €C HeoOXiaHO
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PO3IJISIHYTH BHMOTH JI0 MEXaHIYHOi YaCTWHU Ha OCHOBI aHali3y iX AMHAMIYHHUX TOKa3HHUKIB.
Posrnsinatoun quHaMiuHI MOKa3HUKH PyXOMOTO CKJIaay, B MEPIIY Yepry pO3risAaeThCs MUTAHHS
Oesmeku pyxy, mo € ocHoBoro Directive (EU) 2016/798 ta Directive (EU) 2016/798. Binbmt
KOHKPETH30BaHO BHMOTH I0JI0 3a0e3medeHHs Oe3neku pyxy BimoOpaxeni y TSI LOCSPAS.
Hopmarusnuit nokyment EN 14363:2016+A1:2018 nae MOXIMBICTh 3HAWTH BUMOTH Ta METOJIU
3HAXOJKEHHS] OCHOBHHX AMHAMIUHUX IMOKAa3HUKIB MEXaHIYHOI YACTHHHU PYXOMOTO CKJIay.

VY npaniii poOOTi OCHOBHMI akKLEHT Oyslo 3poOJeHO Ha BU3HAYEHHS Ta TMOPIBHSIHHSA
Koe(iIieHTIB BEpTUKAIBHOI TUHAMIKH TIEPIIOi CTYMEHI pECOPHOTrO IMiABINTYBaHHSA. AHATI3YIOUN
HOPMAaTUBHI JOKyMEHTH YKpaiHu Ta kpaiH €C Oylo 3po0JI€HO BHUCHOBOK, II0O BUMOTH HOPM
VYkpaiau € OUTbII )KOPCTKIMIMMHU Y MOPIBHSIHHI 3 BAMOTaMH HOPM Kpain €Bpomneiicbkoro Coro3y.
[Ipu nmocnmimkeHHI AMHAMIYHUX TOKAa3HHMKIB BHKOPHCTOBYBAJIMCS HACTYIHI BHUIU KOJIMBaHb:
MiACTpUOYBaHHS, TaJONyBaHHA Ta OOKOBe XWTaHHA. [IpoaHami3yBaBIIM KOHCTPYKTHBHI
0COOJIMBOCTI PyXOMOTO CKJIaay O0yjI0 MoOYJOBaHO CIPOIICHY MEXaHIYHY MOJIETh HAa OCHOBI SIKOT
BUKOPHUCTOBYIOUM HpuHUUM [lanamGepa Oyno oTpuMaHO MareMaTW4yHy Mozelnb. Jlochimkyroun
MaTeMaTHYHy MOJENIb Ta BUKOPUCTOBYIOUH NaHy (GOopMyiy OyJo MpOaHaTi30BaHO 3aJIEKHOCTI
KOoe(illi€HTIB BEPTUKANBHOI JUHAMIKKM Yy OYKCOBIM CTyIEHI pEecOpHOro MiABIIIYBAHHSA BiJ
MIBHJIKOCTI PYXY €KilaKy, aMIUTITyH Ta JTOBKWHU T€OMETPUYHOT HEPIBHOCTI pEHKOBOI KOJIii.

AHani3ylound pe3ylbTaTh CHOCTEPIraeThCcs, IO MpH 30UIBLICHHI IMIBHIKOCTI PyXy IpH
Oynb-sKil TOBKHWHI T€OMETPUYHOI HEPIBHOCTI KOS(IIliEHTH BEPTUKAIBHOI TUHAMIKH B OYKCOBii
CTYIIEHI PECOPHOTO MiABINIYBAaHHS CIOYATKy 3POCTAIOTh, a MOTIM CHAAAIOTh ISl KOHKPETHUX
niana3oHIiB  MBUAKOCTeW. Haiibinplle MakcUMallbHe 3HAYCHHS KOEQIIieHTa BEPTHKAIBHOT
JMHAMIKU CIIOCTEPIraeThCs MPH CHIiBIAJaHHI YACTOT BIACHUX Ta BUMYIICHUX KOJIMBAHb.

OCKiNnbKM JAWHAMIYHI TOKAa3HUKM TEPIIOi CTYIEHI PECOPHOro MiIBIIIYBaHHS HANpsMy
3anexaTh BiJ KOJHMBaHb Ky30Ba, TO Yy JaHid poOoTi Oyna po3riasHyTa HEOOXiTHICTh
BIIPOBA/KEHHSI ITHEBMAaTHYHOTO PECOPHOTO MiJIBIITYBaHHS, SIK KOHCTPYKTUBHOTO €JIEMEHTY
33Ul TOKpAIEHHS JaHMX IOKa3HUKIB. Byau po3rIsiHyTI BUAM NMHEBMAaTHUYHHMX pecop Ta ix
mojeni. Ha maHuii yac HalOUTbII MEPCIIEKTUBHIM BHIOM ITHEBMATUYHHUX PECOpP € THEBMOpEcopa
niagparMeHHOI0 THITY, sIKa MPAItoe K Y BEPTUKATIBHOMY, TaK 1 B TOPU3OHTAIBHOMY HalpsiMKax.
Ha ocHoBi 1poro Oynu pO3MJIsIHYTI ICHYIOUl MNHEBMaTH4HI pecopu B kpaiHax €C Ta
BUKOPHUCTOBYIOUH X JlaHi Oy/lM OTPHMaHI 3aJ€KHOCTI HABaHTa)KEHHs Ta 00’€My MTHEBMATUYHOT
pecopH Bij il BUCOTH, a TaKOX BEPTUKAJIBHOI JKOPCTKOCTI Ta YacTOTH BJIACHUX KOJIMBaHb BiJ
00’eMy MHEBMAaTHYHOI pecopu. 3HAIOUM HABAaHTAXEHHA, sKI BUHUKAIOTh y JAPYTid cTymneHi
PECOpPHOro MiABIIIYBaHHS, MOXHa MiAIOpaTH MHEBMAaTUYHY PECOPY BIAMOBIIHOTO 00’eMy Ta
KOPCTKOCTi, M0 /I03BOJIUTh MOKPAIIUTH JWHAMIYHI TOKAa3HUKH Ta B TMOJAIBLIOMY
KOHTPOJIIOBATH MTOKa3HUKH O€3MEKU PYyXYy.

JOCIIIDKEHHA MIITHOCTI APKOBUX TPAHCITIOPTHHUX CIIOPY ]
I3 METAJIEBUX TO®POBAHUX KOHCTPYKIIN TUITY MULTIPLATE
3I'l/{HO BUMOTI IHTEPOIIEPABEJIBHOCTI

I'pa6 JI.A., maricTp rp. 8-iHTEp
HayxkoBi kepiBHUKH: A.T.H., gouieHT KoBanpuyk B. B., k.T.H., monienT. Cobonercrka 1O. T

JIpBiBCBHKaA (imist JHIMPOBCHKOTO HAI[IOHAIBHOTO YHIBEPCUTETY 3aTI3HHYHOTO
TpaHCHOPTY iMeHi akaaeMika B. Jlazapsna

AHali3 TeXHIYHOrO CTaHy 3aJi3HUYHHUX 1 aBTOJOPOXKHIX MOCTIB YKpaiHM MOKa3aB, IO

10 % 3amizHnyHUX MoOCTiB 1 54% MOCTIB Ha J0Oporax 3arajibHOro KOpPUCTYBAaHHS He
3a10BONBHSAIOTE BUMoram JIBH, 11% MocTiB Ha goporax 3araibHOr0 KOPUCTYBaHHS MOTPEOYIOTh
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HEraifHOro KamiTaJbHOTO pEMOHTY a0o pekoHCTpykmii. OmHuM 3 e(eKTHBHHX METOIIB
MIJBUIICHHS HECY4yoi 3/aTHOCTI MaJMX MOCTIB Ta IHIIUX MITYYHHX CIOPYJ € 3aCTOCYBaHHS
MeTaneBux roppoBanux KoHcTpykuiii (MI'K) tumy Multiplate, sixi ycoimHo 3acTOCOBYIOTHCS B
€BponerchbKuX KpaiHax Mpy PEKOHCTPYKIIIT Ta MoIepHi3allii 00'eKTiB iIHPpacTPyKTypH y BUTIISI I
MaJuX MOCTiB. Y MaricrepchKii poOOTI HaMH 3alpONOHOBAHO TMOJIETIIEHY apKOMOIIOHY
cropyay 13 30ipHuX KoHCTpykmiii MultiPlate MP150 3 rodgpoBanoro meraneBoro jaucra i3
napamerpamu XBwIb Todp 150x50 mm (puc. 1). CyTTeBOHO 0COOIUBICTIO CIIOPYAH € ii CIiibHA
poOoTa 3 HaABKOJMIIHIM TIPYHTOM JOPOXHBOTO HAcWIly, IO 3abe3ledye ONTUMAalbHE
BUKOPHUCTAHHS MIPYXHUX BJIACTUBOCTEN THYYKOI METaIeBOi 000JIOHKH.

m .
= wiebins
|
Lo — i
= , =3
cynicok 4|
@
- ‘
@ 2uHa
" 11,37 )
- 17,23 >
Puc.1. 'eomeTpuyHi mapameTpu apKkomoaiOHOT COPYAH 13 METalleBUX ro(h)pOBaHUX
KOHCTPYKIIIH

Apxka-000J10HKa, 1110 Ma€ TOBIIUHY JUCTa 7 MM, 30MpaeThcs Ha BUCOKOMILIHUX OOJITax 1 Ha
30ipHUX 3a11300eTOHHUX (QyHAaMeHTax. Mexa TeKy4oCTi cTajli KOHCTPYKIIT CTaHOBUTh G,=230
MIIa. KoHcTpykilis po3paxoBaHa Ha TUMuacoBe HaBaHTaxkeHHs kiacy CK14 3a mirounmu
HOpMaMM IPOEKTYBaHHS MOCTIB 1 TpyO. Y pe3ynbTaTi NPOBEICHUX YHUCIOBUX PO3PAXYHKIB
apKoroAiOHOT TPAaHCHOPTHOI CHOPYAM 13 METaJeBUX TOPpPOBAHUX KOHCTPYKLINH, METOJOM
CKIHYCHHHX €JIEMCHTIB y MpOrpaMHOMY Komiuiekci PlaxiS BcraHOBIeHO, 10 MakcHMasbHi
nedopmMarllii IpyHTOBOI 3aCHIIKM TPAHCIOPTHOI CIOPYAM MpPH Jii TUMYAaCOBOI'O TPAaHCIOPTHOTO
HABaHTAXXEHHS 3aJI3HUYHOI KoJii cTaHoBsIThH 30,1 MM, a MakcuManbHi HanpyxeHHsa 345,7 klla.
[Ipu npoMy MakcuManbHi Aedopmariii MeTaneBoi 000JIOHKU ckianu 27,29 MM, a Hanpy>KeHHS,
sIKe BUHUKAE y MeTaji KOHCTpyKii ckianae 145,4 Mlla, mo 3HauHO MEHIE MeXl TEeKy4OoCTi
Mmatepiany koHcTpykuii MultiPlate MP150. Tomy npu n1ii mpOeKTHHX HaBaHTa)XeHb MPOOJIEM 13
MIIHICTIO 3aIPOEKTOBAHOI TPAHCIOPTHOI CHOPYIH 13 METAJIeBUX TOPPOBAHUX KOHCTPYKIIN He
BUHUKAE.

JOCIIIKEHHSA HAITPYKEHO-IE®@OPMOBAHOI'O CTAHY
MNEPCIEKTUBHUX TPYBE HOBAS GRP 3AJIIBHUYHOI KOJIII
3I'rIHO 3 BUMOI'AMU IHTEPOIIEPABEJIBHOCTI

lanutuyk X. 1., marictp rp. 8-InTep
HayxkoBi kepiBHUKH: 1.T.H., AouieHT. KoBambuyk B. B., kana. ¢i3.-mat. Hayk, nor. ['Haris 1O. M.

JIpBiBCBHKaA (Pimist JIHIMPOBCHKOTO HAIIOHATBHOTO YHIBEPCUTETY 3aJII3HUYHOTO
TpaHCHOPTY iMeHi akaaemMika B. JlazapsHa
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[Tin yac moBeHel y BECHSHY Ta OCIHHIO MOPHU POKY 4YacTO BiAOyBaeThCs pyHHYBaHHS
MOCTIB Ta MIJIMHWBAHHS HACUIIB 3EM/IIHOIO IIOJIOTHA 3aJi3HUYHOI KOl 4 aBTOMOOUIBLHOI
noporu. Sk mpukiaz; MoxkHa HaBecTH (pakT pyiiHyBaHHSA 3eMiisiHOro mojotHa y 2014 poui Ha
JIbBiBCBKIN 3ami3HuIll Ha 52 — 53 kM neperony Jporoouu — yomstau CamOipchKoi aTucTaHIil
koumii. Tyt BinOyBcst po3muB 120 M 3eMisiHOTO MoJIOTHA. BiH yTBOpUBCS y pe3ynbTari MiAHATTS
piBHA BoAuM Oins 3aii3HUYHOI KOJIl y310BXK piuku buctpuns 1 mpopuBy nambu masoi
rizpoenekrpocTanuii. Ll cuyaris mpu3Bena 10 3aKpUTTS AUITHKY 7Sl pyXy MOi3IiB.

Takox OyB 3akpUTHH PyX Ha JCKIIBKOX JIISHKAX aBTOMOOUIbHHMX HOpir y JIBBIBCHKIH 1
UYepHiBelbKiil 00JIacTAX yepe3 CUIIbHI 37TMBH 1 I IBUIIIEHHS piBHS Bou B piukax [Ipyt 1 CTpsok.

Jlnst yCyHEHHsSI HACiAKIB PO3MHUBY 3€MJITHOTO ITOJOTHA 3ali3HUYHOI KOJIi BUIIISETHCS
BeJIMKa cyMma rpomei. KpiM 1poro, npunuHEHHS pyXy Moi3/1iB HAHOCUTh 3HAYHUX €KOHOMIYHHUX
BTpaT I 3aTI3HUYHOT Tany3i. i1 3aXuCcTy 3eMIITHOTO IMOJIOTHA BiJ PYWHIBHOI Ail MPUPOJTHHUX
YUHHWKIB Ta TIJABUINEGHHS WOTr0 eKCIUTyaTaliiHoOl HaJifHOCTI y poOOTI MPOMOHYETHCS
BCTAHOBJICHHS CKJIOMIACTUKOBHUX Bojxonponyckuux Tpyd HOBAS GRP y Tini Hacumy mMetonom
MPOKOITy O€3 MPUIMHEHHS PyXY TPAHCIIOPTHUX OJIUHHIIb.

3acrocyBanHsa ckiomactukoBux Tpyo HOBAS GRP nmns migBumieHHs cTidKoCTi Ta
MIITHOCT] 3eMJITHOTO TIOJIOTHA AAaCTh 3MOT'Y 3MEHIIUTH BUTPATH KOUITIB HA YCYHEHHS HACIiAKiB
pylHYBaHHS, a HAWroJOBHiIIE, 3a0e3nmeunuTh Oe3MeuHuil MPOIYCK pyXxomoro ckiamy. Tomy
BcTaHOBJIEeHHsT BonOBiABimHUX Tpy0O HOBAS GRP y Tinmi Hacumy 3eMIISIHOTO MOJIOTHA, SKE
MIATOIUTIOETHCS, € aKTyallbHUM SIK JUIS Y KpaiHu, Tak 1 Juist kpain €Bpomneiicbkoro Coro3y.

Ha ocHOBiI mpoBeeHNX YHCIOBUX JOCTIKEHb YCTAHOBJICHO, IO y 3€MJITHOMY IIOJIOTHI
3anmi3HUYHOI Kouii B okoii ckioriactukoBoi Tpyon HOBAS GRP 3a gii naBantaxenns CK14
MaKCUMalbHi 1edopmarii cTaHoBIATh 23,47 MM, a MakcUMalbHi HanpyxeHHst — 130 kI1a.

MaxkcumanbHi mporuHu ckinoruiactukoBoi Tpyon HOBAS GRP 3a aii cratuunoro
HaBaHTaXEHHs Bix JokomoTnBa ST48-044 He mMepeBHIIYIOTH JOIMYCTHUMY MEXY BiTHOCHHX
nedopmariit 5%. Ilincymyemo, 1110 CKIOIUIACTUKOBI TPYOH € MPUIATHUMU JJIs 3aCTOCYBaHHS Ha
3QII3HUIAX YKpaiHU, OCKITBKH BOHM MArOTh BEIMKHI 3amac Hecydoi 31aTtHocTi. JloBeneHo, 1mo
Ha YKpaiHChKMX 3aJli3HUIIX MOXYTh 3aCTOCOBYBaTHCs ckiorutactukoBi Tpyou HOBAS GRP,
JlaMeTp SIKUX He MepeBuLye 3,6 M.

JOCJIIIKEHHSI HAITPYKEHO-ITE®OPMOBAHOT'O CTAHY
XPECTOBHH CTPUIOYHUX NEPEBOJIIB TUITY EW 500-1:12
KPAIH €BPOIIEMCBHKOI'O COIO3Y ITPH IX EKCILTYATAII

HA 3AJIIBHUISIX YKPATHH 3TIJTHO BUMOTI IHTEPOIIEPABEJIBHOCTI

Hinyx b. M., marictp Tp. 8-iHTEp
HaykoBi kepiBHUKH: 1.T.H., foueHT KoBanbuyk B. B., k.1.H., nouent. Cobonescpka tO. I'.

JIbBiBChbKa Pistist J{HIMTPOBCHKOTO HAI[IOHATIBHOTO YHIBEPCUTETY 3aJi13HUYHOTO
TpaHCNOPTY iMeH] akaaemika B. Jlazapsna

Opranizaiisi MIBUAKICHOTO pyXy MOi3/1B Ha 3alI3HUIX YKpaiHU BUMArae ya0CKOHAJIECHHS
Ta ONTUMI3alii NapamMeTpiB XPECTOBHUH CTPUIOYHMX NEpPEeBOJIiB, OCKUIBKA KOHCTPYKLIi
3BHYAHUX MEPEBOIIB 31 301pHUMH a00 CYIIUIBHOIUTHUMH XPECTOBUHAMH OOMEKYIOTh IIBUAKICTD
pyxy moi3aiB mo craHiigax a0 120 km/roa. OcoOaMBOCTI KOHCTPYKIII XpEeCTOBHUH CTBOPIOIOTH
HEpIBHOCTI Ha NUIAXY KOYEHHS KOJIIC K Y BEpTUKAJIbHIN, TaK 1 B TOPU30OHTANIbHIN MiomuHax. Le
MOPOJKY€E TOJATKOBI JMHAMIUHI CHJIM, sIKi B 0araTboX BMIIQJKaxX MarOTh YAApHHUHA XapakTep.
Taki HaBaHTa)XEHHS TPHU3BOJATH 10 OLIBIN MIBUIKOTO 3HOCY METAJICBUX YaCTHH CTPIIOYHUX
NEepeBO/IiB, HAKOMMYEHHS 3aJMIIKOBUX nedopMaliii Ta HampyXeHb, 1 TOMY MOTpeOYIOTh
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OUTBIIMX BUTpPAT HAa YTPUMaHHSA 1 peMOHTH. OAHUM i3 MOXKJIMBHUX HaNpsAMKIB ITiJBUIICHHS
HaJIHHOCTI POOOTH XPECTOBUH CTPLIOYHUX TEPEBOJIIB € 3aCTOCYBAHHS Ha 3aJII3HUIIX YKpaiHu
xpecroBuHu €Bpomneiickkoro Corozy EW 500-1:12. Metoro poGotu Oyino AOCHTIIKEHHS
JMHAMIYHOT HAaBaHTA)KEHOCTI XPECTOBUH TAaKOTO TUIY HpPU il PyXOMOTO CKIaJy B YMOBax
eKCIUTyaTalii Ha 3almi3HuIEX YkKpainu. Ha puc.l HaBeneHO pe3ynbTaTH pO3paxyHKIB CHITH
JUHAMIYHOT B3a€EMO/IIi XPECTOBHH 13 PyXOMHUM CKJIAJIOM 3aJ1i3HUIII ITPU PI3HUX MIBUIAKOCTAX PYXY
TPaHCIIOPTHUX EKiMaxiB 3a JornoMoroto nporpamu Matlab 2018.

E[ 150 —
E 170 ——
&
3) ]
% 100
éﬁ g0 ——
60 — Cuna, kH
0 50 100 150 200 250
60 80 100 120 150
mXpectosuHa EW 500-1/12| 1326 155.9 153.4 143.9 131.7
XpecToBuHa mapky 1/11 164.7 2141 216.1 203.2 192.6
npoexty 1740
€

Puc.1 IlopiBHSHHS Hanpy»XeHb y MiJOIIBI XPECTOBHH IIPH [Iii Kojeca Ha XpecToBUHY EW
500-1/12 Ta xpectoBuny mapku 1/11 mpoexty 1740

VY pe3ynbTati 10CiIKeHb BCTAHOBIIEHO, 1110 XpecToBHHA €Bporneiicskoro Corozy EW 500-
1/12 mae HIXY1 TTOKA3HUKW TMHAMIYHOI B3a€MOJII1 y TIOPIBHSIHHI 13 XpEeCTOBUHOIO MPOoeKTy 1740
Mmapku 1/11. Benuunna nuHamiuHOi 100aBKU CHJI TIPU 3aCTOCYBAaHHI XPECTOBUHM €BPONEHCHKOTro
3pa3Ka 3MEHILIYETbCS IPAKTUYHO Ha TPETUHY IMOPIBHSHO 3 3aCTOCYBAaHHSIM BITUHU3HSIHOIO
a”anora. ToMy MOXXKHa CTBEpJUKYBaTH, 1110 TEPMiH CIIykO0Hu eBponeicbkoi xpectoBunu EW 500-
1/12 Gyne noBUIMM Yy MOPIBHSHHI 13 XpecTOBUHOIO NpoekTy 1740 mapku 1/11, mo Takox mMoxke
MPU3BECTH /10 3MEHIIICHHS BUTPAT HAa YTPUMaHHS Ta PEMOHT XPECTOBUH B €KCILTyaTallii.

JOCIIIVKEHHSA CUCTEMU 3ABE3IIEYEHHS BE3IIEKU PYXY JTU3EJIb-
MOI3JA AMKP-2 BIAMOBIJIHO 10 BUMOT IHTEPOIIEPABEJIbHOCTI

Conosentok O. 0., crynent rpymnu 8-Intep
Haykosuii kepiuuk: PhD. Ky3ummn A. 5.

JIHINpOBCHKMI HAIlIOHAILHUIN YHIBEPCUTET 3aJ113HUYHOTO
TpaHCHOPTY iMeHi akageMika B. Jlazapsina

ABTOMaTHYHI CHCTEMHU 3aXHUCTy TMOI3/IB 3ampoBaJKeHl aisi 3a0e3nedeHHs Oe3medHol
po6otu noizaa. OmHIEO 13 OCHOBHUX MPOOJIeM B peami3allii MmiITPUMKH [IUX CHUCTEM, SIBISETHCS
PI3HOMAHITTSI Ta KUIbKICTh HEOOXIIHUX CHUCTEM MJs 3JIIHCHEHHS TPaHCTPAaHUYHOI Ormeparii.
OckinbKH, KOKHA KpaiHa BUKOPUCTOBYE CBIN cHelialbHUIM HaOlp aBTOMAaTUYHUX CUCTEM 3aXUCTY
noi3/iB, TO [UIg 3AIHCHEHHS TpPAaHCTPAaHWYHOI orepauii HeoOXigHa IHTerparis IeKiIbKOX
TEXHOJIOTIM 3aXMCTy TOI3MIB Ta aHTEH. €Bporeichka cucTteMa ympapiiHHsA moi3giBe  ERTMS
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(European Rail Traffic Management System - €Bpomneiicbka cucTeMa YIpPaBIiHHS IMOI31aMH)
301IbIIYE TPAHCKOPIOHHY CYMICHICTh IIUIIXOM CTBOPEHHS €IMHOI cucTeMH. [Ipu boMy 3HIKYE
BapTICTh pPI3HUX CHUCTEM  CHUTHAJI3alii JOKOMOTHBIB Ta HAJa€ MOXKIUBICTh 301TBIICHHS
MBUIAKOCTI moi3aiB y mixkHapomHomy crnoiydeHHi. ETCS (European Train Control System —
€Bporieiicbka CUCTEMa KOHTPOIIIO TOi3/1iB) ABIs€Thes YacTUHO ERTMS, B sIKy BXOISTh TaKOXK
KOMITOHCHTH YIIPaBIiHHA TIOI3HOK POOOTOI0, MMACAKUPCHKUX 1HOOPMAIIMHUX CHCTEM,
(dbopMyBaHHS CKIaAy IM0i3/1a, EHEPreTUYHO ONTHMAILHOTO BEIACHHS MOi3Aa TOo. B HUHINIHINA
gyac ETCS BmpoBamkyeTbcsi Ha OaraThboX 3ami3Hunsgx €Bporwu. [lomupeHHs cucreMu
yekiagHoeTbess TuM, mo mnepexin g0 ETCS morpelye moaiiiHOro obGnaaHaHHS JiHINA Ta
pyxomoro ckiany. Tox uisi eKCILTyaTamiiiHoi cyMicHOCTI (iHTepomnepaOeabHOCTI) PyXOMOTO
CKJIaJy 3 TOYKH 30pYy CHCTEM Oe3MeKH pyxy, Ha mpukiaai ausens-noizna AITKp-2 posrisayTo
HasiBHE OOpPTOBE OOJIaHAHHS, a TAKOXK HEOOX1THE I BiMOBITHOCTI TEXHIYHUM crienudiKarisam
inTeponepadensHocti (TCI) a1st ciiibHOTO BUKOPUCTAHHS Ha 3ai3HUILIX YKpainu ta €C.

Cucremu ympaBiiHHS Ta 3a0e3nedyeHHs Oesneku pyxy aumszenb-noizaa JITKP-2
MPEJCTaBICHI KOMIUIEKCHUM JIOKOMOTUBHUM mpucTtpoeM KJIIYB-Y Ta MikpomnpouecopHOo
cUCTeMOI0 ympaBmiHHS au3enb-noizaoM ¢ipmu "SELECTRON". OctanHs € OOpTOBUM
KOMIT I0T€POM, OCHOBHMMH (DYHKIIISIMH SKOTO € YIPaBIIiHHS yCiMa CHCTEMaMHU JU3EIb-TI0i3/a,
JIarHOCTHKA OCHOBHOTO OOJaJHaHHA Ta CaMOJAIarHOCTHKA, a TaKOXX TECTYBaHHS OOJaJHAHHS
IM3eINb-TI0I3/1a, MOTO BY3JIiB Ta IIJCHCTEM yIpaBiiHHA. J[aHa cucTema BilMOBinae mapamerpaM
Mepexi "Train Communication Network" (TCN) B ckmamax moizmiB 3rimHo cranaaptiB IEC
61375-1 ta UIC 556. KommuiekcHuil tokomoTHBHUN npucTpii 6e3nekn KIIYB-Y npusnauennit
JUIA TIIBUIICHHS O€3MeKku pyXy NOi3AiB y TMOi3HIA Ta MaHeBpOBid poOOTi, aBTOMaTH3aLli
nporecy po3mu(pOBYBaHHS pPE3YNbTaTiB 3alUCy MapaMeTpiB pyxy, Ta 3a0e3nedeHHs
JOCTOBIPHOCTI B pO3MIH(PPOBYBaHHI Ha AUISHKAX 00JaJHAHUX KOJIMHUMH HNPUCTPOSMU CUCTEMU
aBTOMATHYHOTO OJIOKYBAaHHS Ta aBTOMATUYHOI JIOKOMOTHBHOI CUTHANI3aMii 0€31epepBHOTO TUITY
AJICH. Cuctema KJIYB-V € niakoM npuitHATHOIO 1751 Y KpaiHCHKOT 3a1i3HULLL, aje He SABISEThCS
1HTEponepadesbHOIO BITHOCHO €BPOINENCHKUX 3aT13HULb.

boprosa cucrema ETCS sBnse co6or0 MOIyIbHHI KOMIUIEKC B3a€MOJIii Ta YNpaBIiHHA
PYXOMUM CKJaJoM M0 pamiokaHany crtanmaapty GSM-R Tta komiitHumMu 3acobamu mepemadi
iHdopmariii, Takumu sik eBpobaiiza (eurobalise) ta espoxyn (euroloop). o ckiaany 6opToBoi
CHCTEMH BXOJISTh TaKi KOMIIOHEHTH sIK: ObopToBuii komm totep EVC (European Vital Computer)
(3miticHioe 3B’s3aHy 3 ETCS koopauHawio Ta HeOOXiIHI AN pyxy IMoi3aa po3paxyHKH);
iHTepdeiic mammuicta DMI  (Driver Machine Interface) (nucrueit ans  BimoOpaxeHHs
CUTHAJIbHUX TOKa3aHb, 3BYKOBUX CHUTHANI3aTOPIB Ta 3ac00iB BBOJY JaHUX); MOAYJb IOi3HOTO
iHTepdeiicy TIU (Train Interface Unit) (cimyrye pist B3aemMoiii 3 moi3aum o0s1aJHaHHSIM); MOAYJb
nepenavi Oaii3 Ta aHTEHW ISl 3B’S3KYy 3 HUMH; MPHJIATU BUMIPY TPONAEHOrO NUIAXY Ta
MIBUIKOCTI (0IOMETp, JOIUICPIBChKHM panap); roopumanunuii peectparop JRU (Juridical
Recording Unit)(30epirae moxii /uist BiiHOBIEHHS iH(OpMaIIil Mpo Mo3aInTaTHi CUTYallii); 0JuH
abo mexigpka moaymiB STM (Specific Transmission Module) mns B3aemopii i3 HalliOHAIBHUMHI
cuctemamu AJIC; paxip Moxmynb ais mepenadi nanux Ta 3B’sa3ky GSM-R; 6mok CMD (Cold
Movement Detection)(koHTpoIItO€ TapaMETPH PyXy PYXOMOIO CKJIaay B «XOJOJHOMY CTaHi»
pu BuMKHeHOMY ETCS).

CyuacHi komiuiekcu OoptoBoro oOnanHanHs ETCS, 3ampoexkToBaHi 3 ypaxyBaHHSM
MokauBocTi podotu i3 ETCS Level-3, ToOTo 3-TiM piBHeM. 3arajioM B 3aJIeXKHOCTI BiJl BUMOT,
MPEACTABICHUX IO KOHKPETHOI JUISTHKH 3ai3HUII BUAULIOTE 4 ocHOBHUX piBHIB ETCS: Bix 0-
ro 70 3-ro. bopToBi cuctemMu pyxomMoro ckiiaay, MatoTh 3[JaTHICTh 3BOPOTHOT CyMICHOCTI, TOOTO
noi3n obmnagnanuiit ETCS 3-oro piBHS MOXe €KCIUTyaTyBaTHCS Ha 3aJI3HUYHUX JIHISIX 13 2-UM,
1-um ta O0-um piBHax ETCS. Takox, OoproBa cucrema ETCS mae 3mory mnpaioBaTH 3
HanioHaneHuMU cucTeMamu AJIC, Ha 3ami3HMYHHUX JiHISX He oOiagHaHux 3acobamu ETCS,
TOOTO MPAIIOBATH 13 TaK 3BaHUMH cucTeMamu kiacy b. Lle 3miiiCHIOETbCS 32 TOTIOMOT OO MOJTYJIst
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STM, skuii 3abe3neuye nepenady iHgopmarii, B3ATOi MOI3HUMHM aHTEHAMH BiJ HaIliOHAIBHOI
cuctemu AJIC nmo ETCS. IIlo B cBorO uepry, 3a0e3nedye CUTHAII3aIi0 B KaOiHI MalIuHICTa Ta
KOHTPOJIIOE MIBHIKICTH pyXy. Moayns STM cTBOproeTbes miJ KOHKpeTHY HanioHanbHy AJIC.
JlaHux MonyIiB MOKe OyTH JEKiJIbKa, B 3aJ€KHOCTI Bl HEOOX1AHOCTI. TakuM YMHOM, TH3EIIb-
noi3n JAI1Kp-2 o6nannanuii 6oproBumu cucremamu ETCS, Moke MOBHOIO MipOIO 3IiHCHIOBATH
TPaHCTPaHUYHOI olepalii 3 MOBHUM JOTPUMaHHSAM BUMOI Oe3neku pyxy. Ilpu npomy, moxe
3MIACHIOBATH TIOI3JIKM JIHISIME YKpalHChKOI 3ali3HMIll 0e3 3aCTOCYBaHHS KOMIUIEKCHOTO
JIOKOMOTHBHOTO TNpucTporo Oe3neku KJIYB-Y, Ta BUKOpHCTOBYBaTH HOTO B SKOCTI pe3epBHOL
CHCTEMH O€3MEKHU PYyXYy.

JOCIIJPKEHHSA CUCTEMU NACUBHOI BE3IEKH
I YAC MTPOEKTYBAHHA MOTOPBATI'OHHOTI'O PYXOMOI'O CKIUIALY
BIAITOBIJIHO 10 BUMOI IHTEPOIIEPABEJIBHOCTI

lanuk 5. B., ctynent rpynu 8-Iatep
Hayxosuii kepiBauk: PhD. Ky3ummn A. S1.

JIHIpOBCHKMIA HAliOHAILHUHA YHIBEPCHUTET 3aJII3HUYHOTO
TpaHCopTy iMeHi akaaemika B. Jlazapsna

IIpu nocniKeHH1 aBapiiHUX 31TKHEHb PyXOMOTO CKJIay 3 IMEPELIKO10I0 BUKOPHUCTOBYIOTh
PO3paxyHKOBI CXEMH MO0i37a 3 OJHOMAacOBUMH a00 BOMAaCOBHMH MOAeNsiMH BaroHiB. [Iporec
IIPOEKTYBAHHS Kpell-CUCTEMM Iiepeadadae CHo4yaTKy reoMeTpuuHe MnpoekTyBanHs B CAD
cucreMi, a 3rojioM yxe imkenepuuit ananiz (B8 CAE cucremi) Ta HaTypHi BUNpoOyBaHHs. SIKIIO
BCE BIAMOBia€ BHMOraM HOPMAaTHUBHUX JOKYMEHTIB, TOJI pPO3POOJISAETHCS KOMIUIEKT
KOHCTPYKTOPCBKO1 ~ JOKyMeHTamii. SIKmo Hi, TOAI TPOILEC TMOBEPTAEThCA 10 CTafdil
T€OMETPUYHOTrO MPOEKTYBaHHSA. OCHOBHOIO XapaKTEPUCTUKOIO MPUCTPOIO MOTTTMHAHHS €Heprii €
Horo giarpama aeopMyBaHHS.

VY 1997 poui NpoBiIHUMHU CBITOBHMH OpraHisaiis 3amizHHYHOTo TpaHcmopty Deutsche
Bahn, SNCF, Alstom , Siemens, Bombardier i1 T.71. O0yB 3anmyiieHuii HayKOBO-IOCIITHUI TPOEKT
3 Oesmekn Ha 3amizHull «SAFETRAIN» («besneunwii moiza»). Pe3ynbraTé AoCiiIKeHb
CHpPUSAIIM PO3poOIl HOPMATHUBHOTO JOKYMEHTa WIOJ0 3a0e3Me4YeHHs NacuBHOI Oe3MeKd Ha
samizHuisix — EN 15227, Jlani poscnigyBans mojo 500 aBapiif J03BOJIMIM Y HOPMaTHUBHOMY
JOKYMEHTI IpOnucaTH CLeHapii 3ITKHEHb Ta KpUTepil Mpane3JaTHOCTI CHCTEMHU.
BukopucToByroun 0CHOBHI MOJ0XKEHHs eBponelcbkoro cranaapty EN 15227, 6yB po3pobnenuii
I'OCT 32410-2013 «Kpem-cuctemu aBapiiiHI  3aJi3HUYHOTO PyXOMOTO CKJIALy st
MACAKUPCHKUX TEPEBE3CHb.

OCHOBHHMH BiIMIHHOCTSIMH €:

- B'OCT 32410-2013 BiacyTHiii clieHapiil 3ITKHEHHS 3 IICHTUYHUM PYXOMHM CKIIaJIOM;

- B ycraHoBieHoMmy EN15227 cuenapii 31TKHEHHSI BaHTaXHMH BaroH Mae Oydepa 13
3a7jaHol0 eHeproemHicTio, Toai sk mo ['OCT 32410-2013 BaHTa)kHUI BaroH He MOBUHEH OyTH
ocHameHni Oydepamu, OCKITBKM Ha €KCIUTyaTOBaHMX B YKpaiHI BaHTaXHUX BaroHax BOHH
BIJICYTHI,

- B eBporneiicbkomy cranaapti EN15227 cuenapiit 3iTkHEHHS 3 aBToMoOL1eM nepeadavae
6e3noBopoTHy aedopmamiro mepemkoan, B Toi yac sk mo ['OCT 32410-2013 mepemkona
3aJ1a€ThCsI A0COFOTHO TBEPAUM T1JIOM.

[Ipy mpoekTyBaHHI CHCTEMH NAacHBHOI Oe3MeKH MOBHHHI OyTHM BHMKOHAaHI MiHIMalbHO
HEOOXI1JTHI PO3paxyHKH, SKi BKIIOYAIOTh B ceOC BCTAHOBJICHHS BEIMYUHH EHEPrOEMHOCTI
koHcTpykuii IITIE i nmomxkuuum ii pedopmanii. ns nporo Oymo moOyJoBaHO MaTeMaTHUYHY
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Mojienb 3iTKHeHHs au3enb-noizna AIIKp-2 3 nepemkonoo. OTpuMaHi pe3yabTaT MOKa3ylOTh,
10 MpH 30UTBIICHHI IMIBHUIKOCTI PyXYy €HEpris, sKa BUAUISETHCS NMPHU yaapi, Oyae 3poCTaTH.
30UTBIIICHHS] MACH TEPEIIKO/U, TAKOXK MPHU3BEE 0 301IbIICHHS eHeprii. BaxxnueuM gakTopom
€ iCHyr0Yl OOMEKEHHs, SIKi IMOBMHHI OyTH BpaxoBaHI IPH aHai3l Pe3ysbTaTiB MaTeMaTHUYHOT
MoJieNi, a caMe OOMEXKEHHs II0A0 MPUCKOPEHHs Ta 0OMEXEHHS M0 MaKCHUMAJIIBHOMY 3YCHILIIO,
AK€ chpuiiMae Ky30B. BcTaHOBIEHO, 110 MakCHMMalbHO MOKJIMBA Ul peaiizalii KiIbKiCTh
MOTJIMHAIOYO1 eHeprii cTaHOBUTH HE Oinbime 5 MJDK, mpu A0BXHMHI L MPUCTPOIO MOTIMHAHHS
eHeprii He Oinpme 2m. I[Ipote, mpu BUpIIEHHI aHOI 3a7adi CIOCTEPIraeThbcs IO CHIIA, sIKa
BUHUKAE Y MOMEHT yzapy Oyze NMepeBUIIYBaTH JIOMYCTHUME 3HAUYEHHS, SIKIIO BUKOPHUCTOBYBATH
oOMexeHHsI 1o npuckopeHHo 5g. Tomy, maTematnuHa Mojenb Oyjia yTouyHeHa, a came Oyso
NPUKAHATO, IO Yy MOMEHT YAapy Macy CKJIaAy HpUMaTH SIK Macy MakCUMyM IEpIIUX JBOX
BaroHiB. /laHa oO6cTaBuHa 3yMOBJIEHA THM, 110 yAapHHUIl IMITYJIbC BIUTUBAE HA MEPILi JIBa BarOHU
OPAaKTUYHO MHUTTEBO. Takuil MiAXiJ JO3BOJMTH OTPUMATH OUIBII peanbHI 3HAYEHHS
MIPUCKOPEHHS, Ha BIAMIHY BiJl MOMEPEAHHOIO PO3PAXYHKY, & TAKOX OLIBII TOYHO BHU3HAYATH
napaMeTpH MPUCTPOIB MOTIIMHAHHS €HEPTii.

HCCJIEJJOBAHUECOBCTBEHHBIX KOJIEBAHUI BAJUIEPA CYJIOBOTI'O PYJIS

Jlenéxuna K. C., ctynenr
HayxoBuil KOHCYJIBTAHT: K.T.H., JolleHT Mopryn C.A.

HanmonaneHblil yHUBEpcUTET KOpabiiecTpoeHus: UM. aaM. MakapoBa

Abstract. The problem of vessel rudder stock free vibration has been solved. All
calculations have been done using the refined mathematical model on the base of a special
curvilinear finite element. The element has eight nodes with five degrees of freedom in
every node. The rudder stock’s free vibration modes and frequencies have been calculated
using the Lagrange variation principle and the Lantsosh numerical method.

PaccmarpuBaertcs 3aaua onpeseneHuss COOCTBEHHBIX 4acTOT U (hopM KoJsiebaHuit Oamiepa
CyAOBOro pyns. Martemaruueckas MoOAenb Oajjiepa CTPOMTCA C MCIOJIB30BAaHHEM METOa
KoHeuHbIX 35ieMeHToB (MKD). bannep paccmaTtpuBaercs B AeKapTOBOM cUCTEME KOOPJIUHAT XYZ.
Ocp X mapajjienbHa OCH CYJOBOTO BaJONpPOBOJA; OCh Z COBMNAaJaeT ¢ ocbio Oamepa. s
UCCIIEIOBaHMs KOJeOaHWH JaHHON MEXaHHMYEeCKOM CHCTEMbl MCIIONb3YEeTCs KPUBOJMHEHHBIN
KOHEYHBIN 3JIEMEHT Ha OCHOBE KpuBOH 3 mopsaka. OH NMeeT BOCEMb Y3JI0B IO MSTh CTENEHEHN
CBOOOIBI B KAXOM y3JIe (TpH IepeMelieHus 1 Ba yria moBopota) [1 —4].

Ilepexon or rio0OanbHOM JEKAPTOBOM CHCTEMBI KOOpPAMHAT Oajuiepa K KPUBOJIMHEWHOM
CUCTEME KOOpJUHAT 3JI€MEHTA MOKET ObITh MPEJCTABIIEH B CIEIYIOIIEM BU/IE:

xt xi x;
o 1+ 2 1- 2
x© ZENE[:'-‘.T;{)T x; ¢ + ZN;(n,8) T 1)
= 2 2
(i=12,...8)

rne; (x%,x%x%) = (x,3.2) — nexapToBB KOOpPAMHATHI 31MeMenTa; (x;,x7,x¥) — nexapToBbl
KoopauHATHl y3n1a i; ¢,1,§ — KpuBoiMHelHBIE KOOpAUHATHI dnmementa; N;(1,&) — Qynxuuu
dopwmsl anementa. N; (1, &)=1 B y3ne i. N; (1. £)=0 B npyrux yznax.

[lepemenenus Kaxka0i TOYKH DIEMEHTa B HANpaBIeHUSAX X, Y, Z 0003HAYAIOTCA
u' =ulx,y,z), v =v(xyz), © =w(x,y,z) COOTBETCTBEHHO, KOTOpPbIC SBISIOTCS
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NpOEeKIUAMH BekTopa mnepemernenuit u. Ilo anamorum ¢ dopmynoii (1) mepemerieHus: B

npeJenax JIeMEHTa ONPEeIuM B ClIeIyIolieM Buie [2]:

1 1 L

ut I vy; Vag
[1¢:}=EN5[W’§] “f +EN5[?LEJ'<'% vi:‘ a;'l - vi?z' “:‘2 2
u® ”? ”i‘ Ui:?z'
(i=12,....8)
ul
re: uf — BEKTOp IEpeMEINEHni [ — ro y3ia siaeMeHTa; f; — TOJI[MHA DJIEMHETa B MECTE
u’
”iz‘ U;_J‘-z'
pacrnoyioxeHus y3na i uf:- i u; — OPTOHOPMHUPOBAHHBIC BEKTOPHI, O0pa3yroIIHe C
”i‘ ”:E"e

/IMHUYHBIM BEKTOPOM HOPMAIH K CPEIMHHON MOBEPXHOCTH B y3lie [ IIpaBblil OpT; @; U @; -
YIJIBI TOBOPOTA HOPMAJIH B y3Ji€ LOTHOCUTEIEHO BEKTOPOB ¥y U V5.

JlJig moiy4eHus OCHOBHBIX COOTHOUICHHM METOJa KOSHYHBIX 3JIEMEHTOB BOCIOIb3YyEeMCS
BapHallMOHHBIM NpuHIMnoM Jlarpanxka [1]:

8L d faLy _
a—m—;(a—m) =0 ©)
(i=1,2,...,n)

rjae: a; — 0606meénnbie koopauHatel; L=/1-T — pynkuus Jlarpamxka.
BoipasuB morteHimaneHyo dHepruto (/1) u kuHetmyeckyro osHepruto (7) uepe3
0000mEHHBIC TICPEMEIICHHS Y3JIOB 3JIEMEHTA, a TAKKE BOCIIOIH30BABIIUCH 3aBUCUMOCTIMH [1]:

aL aL . N
rok K a; u ri —M;d,, nony4aem ypaBHEHHs! CBOOOJHBIX KoJeOaHHH paccMaTpuBaeMoro
3JIEMEHTA:

M;a + K;a; =0 4

rae. a; = (ui, uj, uﬁ'_, ...,ué,u‘s, ILEB; cxi,cxi, ...,cxé,cxéjr — KOMITOHEHTHI BEKTOpa OOOOIIEHHBIX

HEPEMEILECHUM Y3JI0B deMenTa; M;; — KoMIOHeHThl MaTpuibl uHepuun M; K;; — KOMIIOHEHTBI

MaTpuiibl xéctkocTH K.
Jlanee Ha ocHOBe ayiropuTMa JlaHIoma penraeTcst 3aja4ya mo OnpeaeIeHn0 COOCTBEHHBIX
q4acToT 1 popm Konebanuii bannepa pyns.

Jlutreparypa

1. Tkach, M., Morhun, S., Zolotoy, Yu. and Zhuk, I. Modal Analysis of the Axial
Compressor Blade: Advanced Time-Dependent Electronic Interferometry and Finite Element
Metod, International Journal of Turbo and Jet Engines. 2020. https://doi.org/10.1515/tjj-2020-
0014.

Morhun, S. Gas Turbine Impellers Free Vibration Study Using the FEM Analysis, Strength
of Materials and Theory of Structures. 2019; 102: 69-76. https://doi.org10.32347/2410-
2547.2019.102.69-76.

2. Morhun, S. The Influence of the Blade Feather Constructional Inhomogeneity on the
Turbine Cooling Blades Stress-Strain State, Eastern-European Journal of Enterprise
Technologies. Series: Applied Mechanics. 2018; 2/7(92): 11—17. https://doi.org/10.15587/1729-
4061.2018.125937

3. Morgun, S. Use of Refined Finite Element Models for Solving the Contact
Thermoelasticity Problem for Gas Turbine Rotors, Journal of Mechanical Engineering. 2018,
vol. 21, no. 3: 53-58. https://doi.org/10.15407/pmach2018.03.053.

4. Morhun, S. Improving the Mathematical Models Applied for the Solution of Solid
Assembly Constructions Thermoelasticity Problem, Journal of Mechanical Engineering. 2017,
vol. 20, no. 2: 42-46. https://doi.org/10.15407/pmach2017.02.042.

94


https://doi.org/10.1515/tjj-2020-0014
https://doi.org/10.1515/tjj-2020-0014
https://doi.org10.32347/2410-2547.2019.102.69-76
https://doi.org10.32347/2410-2547.2019.102.69-76
https://doi.org/10.15587/1729-4061.2018.125937
https://doi.org/10.15587/1729-4061.2018.125937
https://doi.org/10.15407/pmach2018.03.0
https://doi.org/10.15407/pmach2017.02.042

Cexkrrist «TpaHcIiopTHA IHXEHEPIS»
Sections «Transport Engineeringy

OCOBEHHOCTH ONPEAEJEHUS IKCILTYATAIMOHHBIX PACXOJI0B
ITPU ITEPEXO/JIE C TEIIVIOBO3HOMU TAI'M HA SJIEKTPUYECKYIO

Kopobkun A. C., Tomouko 3. 1O.
Hayunsblii pykoBoaurens: goueHt Josremtok H. B.

VYupexaenue o0pazoBanust «benopycckuii rocyIapCTBEHHbBIH YHUBEPCUTET TPAHCIIOPTa»

Jlst onpeiesieHnss 0COOCHHOCTEH pacueTa perIeHsb! CIeyIONe 3a1a4H:

—  BBIIOJIHEH  aHAJIM3  TEXHUKO-IKCIUTyaTallHOHHBIX  IOKa3aTeled  ydyacTKOB
ANIEKTpU(UKALINH, BKITIOYAs SKCIUTYyaTallMOHHBIE PACXO/IbI IO CTATHSM;

— NIPOAHAIN3UPOBAHBI CYLIECTBYIOIIUE U IPOTHO3HBIE 00BbEMBI IEPEBO30K I'PY30B;

— BBINOJIHEH QHAJIU3 CYIIECTBYIOUIMX U IPOEKTHBIX ACCAKUPOIOTOKOB;

— OLICHEHbI 00BEMBI KalIUTAIbHbBIX BIOKEHUH B 3JEKTPUPUKALIMIO YYACTKOB;

— COIIOCTAaBJIEHBI CYILIECTBYIOIIME U IPOrHO3HbBIE MOKA3ATENN 10 YUYaCTKaM;

— BBINOJIHEH HPOTHO3 OOBEMOB IMEPEBO30K TIPY30B HaA ydyacTKaX, MOJUIekKalUX
aNeKTpu(UKaLNH,

Onenka oxugaeMbix 3(G(EKTOB OT NIEKTpUPHUKALMU U1 aHAIM3UPYEMBIX YYaCTKOB
MI0JIy4€Ha KaK Pa3HOCTb U3MEHSIOLIUXCS 3KCIUTyaTallUOHHBIX 3aTpaT JAOPOrH Ha OCYIIECTBIEHUE
[IEPEBO30YHOI0 Mpoliecca MPU UCIOIb30BaHUH TEIJIOBO3HOM U 37€KTpoBO3HOM Taru. IIpu sToM
YUUTBIBAICA TOT (DAaKT, 4TO BEIMYMHA OXKHMIAEMOTO TOJ0BOr0 3(p(deKkra MOKET W3MEHSTHCS B
3aBUCUMOCTH  OT  TIOCJIE€JOBAaTEIbHOCTU  AJEKTPU(PHUKALMKM  YYaCTKOB U OCOOEHHOCTEH
OpraHM3aliy JIBUKEHHUS MOE3/I0B IO PacCMAaTPUBAEMOMY U CMEXKHBIM y4yacTKaM, a TaKkke OT
BPEMEHU OCYLIECTBICHUS KAlIUTAJIbHBIX BIOKECHUN U MOsBICHUA 3P PEKTOB.

Pacyer skcrutyaTallMOHHBIX pacxoOB IO CYIIECTBYIOLIEMY M IPOEKTHBIM BapUaHTaM
YYaCTKOB 3JIEKTPU(UKAIMK BBIOJHEH B COOTBETCTBUM C OTPACIEBBIMH OCOOEHHOCTSAMHU
(dopMHpoBaHUs 3aTpaT U ce0ECTOMMOCTH IEPEBO30K Ha IKEJIE3HOJOPOKHOM TPAHCIOPTE U
OLICHEH METOJOM pAacXOJHBIX CTaBOK. B KauecTBe KaJbKyJSALIMOHHBIX HW3MEpHUTEINEH,
M3MEHSIOIIMXCS B Cllydae AJIeKTpU(UKALMK y4acTKa MPH OJMHAKOBBIX 00beMax MepeBO30YHOMN
palboThl Ha y4acTKe, PACCMOTPEHBI CIeNyIOIUe: JOKOMOTHBO-KMIOMETPbI, JOKOMOTHBO- Yachl,
Opurasio-yachl JOKOMOTHUBHBIX OpHUraji, TOHHO-KMJIOMETPBI OPYTTO, pacXoj JANU3eJIbHOT0 TOIJINBA
U DJIEKTPOIHEPTUU Ha TATY MOE30B U JP.

Kpome Toro, mayis OLEHKM W3MEHEHHUs OJKCIUIyaTallUOHHBIX 3aTpaT Ipud 3aMeHe
CYIIECTBYIOIUX MacCA)KUPCKUX COCTABOB, KYPCUPYIOIIMX B MEKPETHOHAIBHOM COOOIIEHNH, Ha
MOTOPBAaroHHbIM MOJBMKHOW COCTaB HApSAYy C IEPEUMCICHHBIMHU BBIIIE KaJlbKYJISLHOHHBIMU
U3MEPUTEIISIMA HCIIOJIB30BATIUCh TAKXKE: BAarOHO-KWJIOMETPBI, BarOHO-4achl M BaroHO-4achl B
JBUKEHHUH MTaCCAXKUPCKUX BaroHOB.

IIpn omnpeneneHnn pacxoja JOU3EIBHOTO TOIIMBA MACCAKUPCKUMH U TPY30BBIMU
Moe3faMH, KypCUPYIOUIMMHU [0 y4dacTKaM B HACTOsIIEe BpEMs, HCIIONb30BAJICA IMOKa3aTelb
YIEIBHOTO pacxo/a TOIIMBA Ha U3MEPUTEITb TIepeB0304HOM paboTs! (kr/10000 T-kM OpyTTO).

VY aenbHbIN pacxos 3JIeKTPOIHEPTHH TATOBBIM MOJIBUKHBIM COCTaBOM IPU CMEHE BUIA TATH
OIpeJIeNIeH C YUeTOM O0COOEHHOCTEH OpraHM3aluy JIBUKEHUS MOE3/I0B Ha y4acTKaX U MECTHBIX
YCJIOBU.

JUia ompeneneHus MHIEKCOB IiepecyeTa YAEIBbHOIO pPAacXoja AU3EIbHOIO TOIUIMBA B
YAETBHBIM  pacxojl DJEKTPOSHEPrMHM Ha  ydyacTKax IMEpPCIEeKTUBHOM  AleKTpuUKaLUU
[IPOAaHAIM3UPOBAaHA DKCIUTyaTallMsl TITOBOIO TMOJBMXKHOIO COCTaBa Ha ydacTke MUHCK —
MosnosieqyHo, Ha KOTOPOM B HACTOSIIIIEE BPEMsI Hapsly € 3JIEKTPUUYECKUM MOJIBUKHBIM COCTaBOM
9KCILTYyaTUPYIOTCS TaKXKE TETJIOBO3BI U IU3€EIIb-110€3/a.
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OIIHKA BIIIIOBIIHOCTI BUMOI'AM IHTEPOIIEPABEJIBHOCTI
TEIIVIOBO3A TE33A

I'onvonko B. M., cryneHt
HaykoBuii kepiBHUK: K.T.H., T01IeHT bomkenapcekuii 5. B.

JIHIPOBCHKHI HAITIOHAIBHUIA YHIBEPCUTET 3aJ1I3HUYHOTO
TpaHCHOPTY iMeHi akaaemMika B. Jlazapsaa

TerunoBo3Huil napk YKpaiHu XapakTepU3yeThCsl 3HAYHUM CTYIIEHEM 3HOCY — IIPAKTUYHO YCl
TEMJIOBO3M YK€ TIOBHICTIO BiAmpaifoBaiu CBii pecypc. s BUIpaBieHHS HaHOi CHUTYyaIlii
kepiBHUITBO AT «YKp3aai3HULSD» BIOPOBADKYE IEBHI KPOKHM Cepell SKMX — 3aKyIiBJIs HOBUX
TEMJIOBO31B 1HO3eMHOTO BUPOOHUITBA. OHAK MPH IIbOMY B OKPEMHUX BHUIIJKaX HE BPaXOBYETHCS
3arajbHa TEHJICHIIIS PO3BHUTKY 3aI3HUYHOTO TPAHCIOPTY YKpaiHH, sIKa BUTIKA€ 3 YMOB acoriiamii
VYkpainu 3 €porneiicekum Coro3oM. BoHa monsirae y MakcuManbHIA 1HTerpamii yKpaiHCHKHX
3aTI3HMI Y 3arallbHOEBPOIICHCHKY 3ali3HMYHY Mepexy. BupimenHs 1i€i 3aiaqi HeMoximBe 0e3
IIOCTYIIOBOTO MPHUBEJICHHS PYXOMOI'O CKJIay, SIKUM eKCIUTyaTYeThCsl HA BITUM3HSHUX 3QI13HULISX,
710 YMOB 1HTEpOInepadeabHOCTI, 1110 Y OKPEMUX BUIIAKaX 3aJIMILAETHCS 11032 YBArolo.

OnHUM 3 TaKMX BUITAIKIB € 3aKyIiBIIS Ta BBEACHHS B ekciutyatanio y AT «Ykp3ami3Hus»
termtoBo3iB TE33A BupoOnurrea General Motors. TemioBo3u MaiTh OpUTiHAIBHI TEXHIYHI
pilleHHs, cydacHHWH Iu3aifH Ta HeoOXimHi TexHiuHi mapameTpu. OJHAK, OCKUIBKH TETUIOBO3U
BupobneHi y CHIA, mpu iX nmpoekTyBaHHI Ta KOHCTPYIOBaHHI BUMOTH iHTEpomepadenbHOCTI He
BpPaxOBYBAINUCh. Y MaiOyTHbOMY TaKHUX CHUTyalill MOTPIOHO YHHMKAaTH, OCKUJIBKU 1€ CTaHe
3aBaJIOI0 JUIS €KCIUTyaTallii BITYM3HIHOTO PyXOMOTO CKJIaZy y MDKHAPOJHOMY pyci Ta iHTerparii
YKpaiHChKUX 3aJII3HULIb Y €BPONEHCHKY TPAHCIIOPTHY CUCTEMY.

Metor0 poOOTH € MiABUIICHHS 1HTEerpamii yKpaiHCHKUX 3ali3HUIb y €BPOMNEHCHKY
TPAHCHOPTHY CHCTEMY IUITXOM PO3POOKH 3aXOIiB 3 MPUBEICHHS TATOBOTO PyXOMOTO CKJIAIY J0
BHUMOT 1HTE€pONEepabeabHOCTI.

O0’exTOM JIOCIIKEHHS B JaHii poOoTi € TermioBo3u cepii TE33A Bupoouunrea General
Motors, siki HaIIAIIIN y eKCIITyaTaIliio Ha 3aTi3HUIl YKpaiHH.

[Ipenmerom pocnipkeHHss €  BianoBigHicTh TerwioBo3iB  cepii TE33A  Bumoram
1HTEpOnepadebHOCTI.

JUis JOCSATHEHHS TOCTaBJIEHOI METH y poOOTI MpoaHali3oBaHI Mpalli BITYM3HSIHUX Ta
3aKOPAOHHUX YYEHHUX, IO IPUCBSIYEHI BHUPIMICHHIO TNHUTAaHHSA MiJBULICHHS €()EeKTUBHOCTI
eKcruryararii TeruioBo3iB. [loka3aHo, 1m0 Mops 3 yIOCKOHAJIEHHSM KOHCTPYKIIi BaKIUBUM €
JOTPUMaHHS CyYaCHMX TEXHIYHHMX BUMOI Ta HOPMATHBIB, OJHUMHM 3 SKHX € BHMOTH
1HTEpONepadeTbHOCTI.

[IpoananizoBana HopMaTHBHa 0a3a y rany3i iHTepomepabenbHocTi — JlupekTuBa 3
iHTeponepabensHocTi 3amizHub y EC Ta TexHiuHi crnenudikarii, sKi CTOCYIOTbCS TSITOBOTO
pyxomoro ckiany. [IpoBeaeHo anamiz KoHCTpykiii TeruioBo3a TE33A, Bu3HaueHi KpUTHYHI 3
TOUYKHU 30py JOTPUMAaHHS BUMOT 1HTEpornepadelbHOCTI KOMIOHEHTH: radapuT KabiHa MaIlInHICTa,
MyJIbT MaIlWHICTa, 1HTepdeiic MammuHIcTa, BXIAHI ABEPi, KOJICHI MapH, €IEMEHTH TajlbMIBHOL
CHCTEMH.

AHani3 mokasas, 110 JaHi KOMIIOHEHTH HE BIAMOBITAIOTh BUMOTaM iHTEpOINepadeTbHOCTI,
[0 YHEMOJKJIMBITIOE EKCIUTyaTallif0 aHOTO TEIUIOBO3a Ha €BPOIEHCHKUX I1HTEpOnepaderhbHUX
miHisx. Jlng BUNpaBieHHs MAaHOI CHUTyalli 3alporOHOBaHI NUISIXW MPUBEICHHS OKPEMHUX
eJIEMEeHTIB KOHCTpYKIii TeruioBo3a TE33A y BiaAnoBiaHICTE 10 BUMOT iHTeponepabdenbHocTi. Tak
3aMporOHOBAHO 3MIHUTH 1HTEpQeiic MalnHICTa, po3TalllyBaHHS Ta GOopMy MyJbTa, BIPOBAIUTH
CHCTEMY 3aTPUMKM CHpAIIOBaHHS EKCTPEHOro rajbMyBaHHs. Peamizaris JaHuUX 3axo[iB
MIJBUIIUTH piBeHb iHTeponepadenbHocTi TermioBo3iB TE33A 1 6yne ocHOBOIO 151 MallOyTHHOTO
aHaTI3y KOHCTPYKII TEIUIOBO31B, MO OYAyTh 3aKYIUIATHCS JUIsl YKPAiHCBKUX 3aji3HHIL YU
BUTOTOBJISITHCS YKPATHCHKUMH IT1ATPHEMCTBAMH.
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OIIHKA EPTOHOMIYHUX ITOKA3ZHUKIB KABIHU MAIIINMHICTA
PYXOMOI'O CKJIAAQY 3I'TJHO BUMOI' IHTEPOIIEPABEJIBHOCTI

Cunu B. O.
HaykoBwuii kepiBHUK: K.T.H., 1o1eHT Jxyc B. C.

JIpBiBChKa (inis [JHITPOBCHKOTO HAI[IOHALHOTO YHIBEPCUTETY 3aJII3HUYHOTO
TpaHCIIOPTY iMeH1 akanemika B. Jlazapsina

VY nanuit yac 0coOJIMBO aKTyaJIbHUMH CTAIOTh IUTAHHS, MOB'A3aH1 3 BXOJKEHHAM Y KpaiHu
B €IUHMIA ekoHOMiuHUI npoctip €C i, 30kpemMa, BXOIKEHHs TPAHCIIOPTHOI CHCTeMH YKpaiHu B
€IMHY TPAHCIOPTHY cucteMy €Bponu. BupilieHHs LMX NUTaHb HEMOXJIMBE 0€3 ypaxyBaHH:
BUMOT  iHTeporepaldeNbHOCTI, IHIIMMU CJIOBaMH, TEXHIYHOI CYMICHOCTI 3ali3HHYHHUX
TpaHcnopTHUX cucteM. CyuyacHMH pyXOMMH CKJajx 3ali3HULb YKpaiHH Bxke Oepe ydacTb B
MikHapogHoMy pyci (ankp2, Exp, Hyundai, PA 620M).

MeToro poOOTH € yIOCKOHAJIEHHS! KOHCTPYKLIT PyXOMOTo CKJIaAy YKpPaiHChKHUX 3ali3HHIIb,
NUITXOM MOJIEpHI3amil KaOiHM MalllMHICTa 3TiAHO BHMOT iHTeporepabenbHOCTi. OO0'eKTamMu
JOCTIKEHHSL B JaHii poOOTI € pyXOMHl CKJaj, TOKOMOTHBHI Opuraau, o0iagHaHHs B KaOiH1
MAIIMHICTa, a TaKOXX BIAMOBIIHI HOPMATHBHI JOKYMEHTH IO arectamii pobodoro Micis
MalnHicTa JIOKOMOTHBA. [IpenMeTroM nocHigKeHHS € pyXOoMHil ckjiaa 1 kabiHa MalIuHicTa
30Kpema.

3aralbHUMHM BHMOTaMH 1HTeporiepadeiabHOCTI € Oe3meka, HaIiiHICTh, TOCTYIHICTb,
3JI0POB's JIFOJICH, OXOPOHA HABKOJIMITHHOTO CEPEAOBHINA Ta TEXHIUYHE BiMOBIAHICTh. OCHOBHOIO
BUMOTOI0 JI0 BCIX MIJICHCTEM € BUMoOra O€3MeKH - KOHCTPYKIisS, €KCIUTyaTallisi Ta TeXHiuHe
00CITyroByBaHHS TiJICHCTEM Ma€ rapaHTyBaTH O€3IeKy Ha BiAIOBITHOMY JUIS MEPEXi 3ai3HUX
JI0pOro piBHI, B TOMY YMCIII IPU aBapiiHUX CUTYyallisX.

3okpeMa - kabiHa MalIUHICTa MOBHHHI OYTHM CHpPOEKTOBaHI TakKUM YHMHOM, 11100 BOHHU
MOTJIM TpalfoBaTH OJHMM BOJI€EM, a MaKCHUMaJbHHUH piBEHb NIyMY, JO3BOJEHHUN B KabiHI,
3a3HaueHuil y BianoBinHux TSI. KabGina noBuHHa OyTH nocTynmHa mo oOujBa OOKM MOi3ja.
Pyxomuii cknaj 3 30BHI TOBUHEH OyTH OCHAIEHUH MOPYYHSAMHU 1 CXOAMHKAMU /IS 3a0€3MeUeHHS
0e3neKy BOis TPH IOCTYI1 10 KaOlHU.

BHyTpiliHe niaHyBaHHA KaOiHM MOBHMHHA BPAaxOBYBaTH aHTPOIOMETPUYHI BUMIPIOBaHHS
Boxis. IlepecyBaHHs mnepcoHany BcepeAMHI KaOlHM TOBMHHO OyTH BUIBHUM. BHyTpimHs
KOMIIOHOBKA ITOBHHHA 3a0€3MeUyBaTH SIK CUJI4l, TaK 1 CTOSTh MO3MILI{ BOAIHHS HAa JOKOMOTHBAX.

Kabina nmoBuHHa OyTH 0OjagHaHA, IOHAMMEHIE, OJHUM CHIIHHSAM BOJIA 1 JOJAaTKOBO
CHUJIIHHSM, HE SIKUI MiCIIeM BOJAIHHS JJIS1 MOXKJIUBOTO CYIIPOBOJIKYIOYOT0 EKIMaxy.

CuniHHS TIOBMHHO 3a0e3medyBaTd MPaBWIbHY IOCTaBY 3 (i310J0TIYHOT TOYKH 30pYy.
Epronomika i acmekTd 370pOB's MOBHHHI BPaxOBYBaTHCS NpPH MPOEKTYBaHHI CHUIIHHSA 1 Horo
BHUKOPHUCTAHHI BOJIIEM.

[loBunHa OyTu 3a0e3neueHa MOXMIIMBICTh BOJIIO PETYIIOBaTH TOJOXKEHHS CUIIHHA
BIAMOBIAHO MOJIOKEHHS OY€EH IS 30BHIIIHLEOI BUAUMOCTI.

CuiHHA He TOBMHHO OYTH MEpPEeLIKOJOI0 I TOro, o0 BOAIH MIr BTEKTH B pasi
HaJ3BUYaiiHOI cuTyamii. EneMeHTH KOHTpOIIO 1 yNpaBiIiHHSA MOBUHHI OyTH YITKO IO3HAu€HI,
11106 BO1IH MIT i7IeHTU(IKYBaTH iX.

Jlj1s BU3HAUYE€HHS YMOB pOOOTH JIOKOMOTHBHUX OpHUTajl MPOBEIH aTecTalio poOoUrX MicCIlb
JOKOMOTUBHUX Opuran. IIpoBeneHHs MojepHi3alii pyxoMoro ckiaay i 30KpeMa KaOiHM
MAIMHICTA, TPU3BOANTH JIO TIO3UTHBHHUX PE3yJbTaTiB, IO BUIHO 32 pE3yJabTaTaMH IPOBEICHOI
poboTH 10 arecrarii poO0YOro MicClis MalIMHICTAa TOKOMOTHBA.

AHam3youn pe3yabTaTH AOCIIKEHb MPOBEACHHS aTecTallli po604oro Miclsg MamdHICTa
nokomoTuBa micns moaepHizanii TIIC, a came - kaOiHM MaIIMHICTa 3 HOBUM THUIIOM CHIIHHS,
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3HAYHO 3HU3UBCS PIBEHb LIyMYy 1 BiOpamii i MOKpamuBcst MIKpOKIiMar B KaliHi, 10 B 3HAYHIN
Mipl MOJINIIKTh HAAIHHICTE POOOTH CUCTEMH '"ollepaTop-MamuHA" 3 MUTaHb OC3MEKH PYXy
noi3iB, a 11e i € podoTa y BUpileHHI nuTanb iHTerpanii Ykpainu B €C.

OIIHKA MIONHOCTI 3AJIIBHUYHUX KOJIIC
BIAITOBIJIHO 10 BUMOTI IHTEPOIIEPABEJIBHOCTI

Kpyx I1. I, crynent rpynu 8-Iatep
Haykosuii kepiBauk: PhD. Kysumun A. 5.

JIHITPOBCHKMI HAITIOHAIBHUMA YHIBEPCUTET 3aJ1I3HUYHOTO
TpaHCHOPTY iMeHi akaaemika B. JlazapsHa

3rifiHO 31 CTPATETIEI0 PO3BUTKY 3aJII3HUYHOTO TPAHCIIOPTY, YKpaiHChKa Mepeka 3a1i3HHIb
€ OJIHIEI0 3 HAHOUIBIII PO3BHMHEHUX CepeJl €BPONCHCHKUX KpaiH, IO 3aiiMae MpOBiAHE MicIe 3a
oOcsiraMu TepeBE3CHb Ta BIJIrpae BaXIUBY TPaH3UTHY pPoib. OCHOBOIO 3a0€3IEUCHHS OS3MeKH
pyXy MOT3/1IB € HAAIMHICTD 3aJII3HUYHUX KOJIIC, a MUTAHHS 1X OL[IHKHA MIIHOCTI PU BUTOTOBJICHH1
Ta eKCIuTyaramii € akTyaiapbHuM. [IpoTe, cIij BiI3HAYUTH, MO 3aCTOCOBAaHI METOJIU OIlIHKU
MIIHOCTI Kosic 37e0impmioro 0a3yloTbCs Ha pe3yibTarax JOpPOTUX CTEHIOBUX abo
eKCIUTyaTallifHuX BUIPOOYBAaHHSX, HIXK Ha MPOBEJACHHI TEOPETUYHHUX PO3PAXYHKIB, IO 3HAYHO
YCKJIAHIOE TIPU MPOEKTYBaHHI BUPILICHHS 3a/a4 iX ontuMizamii. Tomy Oyna mocraBieHa Merta,
fKa TOJArae y po3poOili €IMHOTO MiAXOTYy HIOJO0 OIIHKK MIITHOCTI, HaaildHOCTI, Oe3rmeku Ta
eKCIUTyaTaliifHOI CYMICHOCT1 3alli3HUYHUX KOJIIC BIAMOBIIHO A0 TEXHIYHMX crenudikarii
inTepornepadensHocti (TCI), MmO M03BOMMTE iX CHiJbHE BUKOPHCTAHHS HA 3ali3HUISX YKpaiHu
Ta kpain €C. Ha ganwmii yac icHyIOTh JIB1 IpoOJieMHU B Tay3i OI[IHKM MIIIHOCTI Ta HaJilHOCTI
3ai3HUYHUX KoJiic. [lepiia - mosgrae B TomMy, 110 ICHYIOUl METO/IM PO3PAXYHKY 3amacy BTOMHOT
MIITHOCTI KOJIC HE JO3BOJISIOTH BPaxOBYBaTH BILIMB CYKYIMHOCTI (akTOpiB, sIKi MOB’s3aHI 3
0COOJIMBOCTSIMM TEXHOJIOT1i BUTOTOBJIEHHS. [[pyra mpo0iema OLIHKM MIITHOCTI Ta HaJIHHOCTI
3aJI3HUYHUX KOJIC MOJISTa€e y BU3HAUYEHH! PEKUMIB HABAHTAKCHHS. AHaNI3yIOUM CTPYKTYpPY
HaBaHTAXEHb, IO BHU3HAYAIOTH HAIMPYKEHO-IePOPMOBAHUI CTaH 3aJi3HUYHOTO KoJjeca
CIIOCTEPIraeThCs, IO 32 XapaKTepoM Jii HaBaHTaKEHHS MOAUIAIOTh Ha MOCTIWHI 1 3MiHHI, a 3a
HaIpsIMKOM — Ha BEpTUKaJIbHI 1 OOKOBI.

Jns Ge3nedHoi eKcIulyartallii HOBUX KOHCTPYKIIIM Kouslic y CBITOBIM NpakTUI ICHYIOTh
HACTYIHI cHucTeMu gomycky: [ —cragmaptu M-107/M-208, S-660 1 S-669 Acomiarmii
aMepuKaHChbKHX 3amizHuie (Association of American Railroads, AAR); I1-UIC 510-5
MixxHapoHoro coro3y 3anmizuuils (International Union of Railways, UIC), ananorom sikoro € EN
13979-1 €porneticbkoro koMiTeTy 3i cranaaptusanii (European Committee for Standardization,
CEN); III - BiTumsnstanit TOCT 31373.

Cuctrema I — nepenbayvae m0CHiKEHHS HANIPYKEHO-/1€()OPMOBAHOTO CTaHy 3ali3HUYHOTO
KoJieca 3 BUKOpHCTaHHA Kputepito CaiiHca. Bijn’eMHI MOKa3HUKM JAaHOTO MapameTpa BKa3yloTh
Ha 3aJI0BOJICHHS KPHUTEPiI0 BTOMHOI MIIIHOCTi, B pa3i JOJAaTHUX 3HAY€Hb, PEKOMEHIYETHCS
neperyisan kKoHeTpykilii. Cuctema Il To6To €Bpomneiickka cuctema — nependadae KpiM CKIHYCHHO-
€JIEMEHTHUX PO3PaxXyHKiB, 00OOB’SI3KOBE MPOBEJEHHS CTEHJO0BUX BUIPOOyBaHb. OcoOJIMBICTH
JIONYCKY J0 eKCIUlyaTalii MmoJisira€ y NpoBEIEeHHI TEPMOMEXAHIYHOI OLIHKH, 110 Mependadae
IPOBE/ICHHS BUMPOOYBaHb Ha TaJIbMiBHOMY CTEHMl. Y BITYM3HSHOMY HPOCTOPI, JOCHIIKEHHS
MEXaHIYHOT OI[IHKH 3aJI3HMYHOTO KOJIECa TPOBOAUTHLCS 3 BUKOPUCTAHHIM KOoe(DIIieHTy 3amacy
BTOMHOI MiItHOCTI. [IpOBIiBIIM AOCTIIKEHHS OIIHKM MEXaHIYHOi MIITHOCTI CYI[LUTbHOKATaHOTO
3JII3HUYHOTO KOJIeCa BUKOPUCTOBYIOUM WMOBIPHICHHM METOM JOCIHIKEHHS OYylI0 BHU3HAYECHO
KOe(iIieHT 3amacy BTOMHOI MIITHOCTi, 3HAYEHHS SIKOTO HE HIDKYe JOMmycTHMOro. Lle roBoputh
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PO MOXJIMBICTH MpPH EKCIUTyaTalliifHii CyMICHOCTI IJIsl OLIHKM MEXaHIYHUX BIIACTHBOCTEH
BHKOPHUCTOBYBATH CaMe 1€ METOJ TOCTIPKCHHS MIITHOCT1 Ta HaIIHHOCTI 3aJlI3HUYHHUX KOJIIC.

Omxe, Ui JOMYCKY CYIUIBHOKATAHUX 3aTi3HUYHHUX KOJIC JO0 eKCIUTyaramii B Mexax

€BpOIEiCbKOro MPOCTOPY HEOOX1THO MPOBOAUTH BU3HAYCHHSI TEPMOMEXAHIYHUX BIACTUBOCTEH
(BUKOPHCTOBYIOUHM TaJbMIBHMWA CTEHJI Ta BIIMOBIAHI KpUTEpii), a Micas IOrO MPOBOIUTH iX
MEXaHIYHY OI[IHKY (BUKOPHUCTOBYIOUYH HMOBIPHICHUNA METOJ JTOCIIPKCHHS ).

OLIIHKA CTIMKOCTI BIJ{ CXO/1Y PYXOMOI'O CKJIAJY 3 KOJIIi
BLAMOBIIHO 0 BUMOTI €BPONENCHKOIO COIO3Y

Apemki M. O., ctynent rpynu 8-Iatep
Hayxosuii kepiBuuk: PhD. Ky3ummn A. S1.

JIHIpOBCHKHIA HAliOHAILHUH YHIBEPCHUTET 3aJII3HUYHOTO
TpaHCopTy iMeHi akaaemika B. Jlazapsna

Po3BUTOK cTanoro Mi>KHapOJHOrO 3alli3HUYHOIO CIOJydyeHHS MK YkpaiHoio Ta €C 3a
HanpsMkaMu «Cxin-3axima BUMarae OHOBJICHHS HOPMAaTUBHUX JOKYMEHTIB, SIKi HOBUHHI JIATTH B
OCHOBY CTBOPEHHsS PYXOMOIO CKJIaAy, IO BIJAINOBIAa€ Cy4yaCHUM MIKHApOJHUM KpUTEpisiM
Oesmekn pyxy. BaximBuM mpu BHpilIEHHI NMUTaHb, TMOB’S3aHUX 3 CTBOPEHHSM BaroHIiB IS
1HTepoIepadeIbHOTO TPAHCIOPTY Ta HACTYHHUM iXHIM JIOIIYCKOM JI0 eKCIUlyaTtauii, €
3iCTaBJICHHS BHMOTH, IO TpEI sIBISIIOTBCS 10 pyxoMoro ckiamy 1520 mm Tta 1435 mm. Lle
OOYMOBIIIOETBCSl HASBHICTIO PI3HUX MIAXOMAIB IIOAO BU3HAYEHHS KpHUTepli Oe3leku pyxy
pyxomoro ckiagy. ToMy TakuM BaKIMBHM € YIOCKOHAJICHHI IMiJXOMIB IOJO PO3PaxyHKIB
KpUTepiiB Oe3Neku pyxXy Ha OCHOBI JETAJbHOTO aHali3y BCiX HasBHUX HOPM 1 METOJIUK,
noOy/10BM MaTEMaTUYHUX MOJIEJIEH PyXOMOro CKJIaay, siKi O BpaXxOBYBalIM IXH1 HEJIOJIIKH, OTJISIL
€BPOINENCHKOT0 TOCBIYy Y BU3HAUEHHI KPUTEPIiB O€3MeKn pyxy.

3/1aTHICTh 3aJII3HUYHOTO TPAHCHIOPTY 3aJ0BOJIBHITH MOTPEO 11010 EPEBE3EHb MacaKupiB,
BaHTaXiB U O€3yMOBHOMY 3a0€3MeUeHHI 0e31eKH pyxXy BU3HAYa€ HOro po3BUTOK 1 JOCATHEHHS
HUM IIPOBIJIHUX MO3ULIINA HAa PUHKY NepeBe3eHb. HaliBaxnBilow npo6ieMoro Ha 3a1i3HUYHOMY
TpaHCHOPTI € 3a0e3MedeHHs 0e3MeKkn pyxy peHKOBUX €KilaxiB, sIK Ha eTali MPOeKTyBaHHs, TakK 1
B IIpoleci IX eKkciuyaranii. Bumaakm cxomy pyxomMoro ckiagy 3 pelkoBoi  Komii
CIIOCTEpIraloThCsl Ha BCIX 3ali3HMLAX CBITY 1 iX HacliKaMH € TOUIKO/DKEHHS, YacTKoBe abo
MIOBHE PYHHYBaHHS PyXOMOI'O CKJIaJy, BTpaTa BaHTaXiB, MaliHa (DI3UYHUX 1 IOPUIUYHUX OCiO,
TpaBMYBaHHsI UM CMEPTh IPOMaJIsH, MMPALliBHUKIB 3aJli3HUL, 3aBJIaHHS LIIKOJIU HABKOJIHUIIHbOMY
Cepe0BHUIITY, TOIIO.

SIK moka3ye CTaTHCTHKA, OCHOBHMMH IMPUYMHAMHU BHIAJIKIB CXOAY PYXOMOIO CKIaay 3
peiikoBoi Komii mepes yCiM SIBISIFOTHCS BIAXWJIEHHS B TEXHIYHOMY CTaHl peiikoBoi Koiii Ta
XOZIOBUX YaCTHH PYXOMOTO BiJJ HOPM iXHbOro yTpumanHs. lle, 3a3Buyaii, MpU3BOIUTH A0
PO3BUTKY HETaTUBHUX JUHAMIUYHUX MPOLECIB, MPHU SKUX BUHHKAae HeOe3leKa BTPAaTH CTIMKOCTI
PYXY PYXOMOTO CKJIay 1 B KIHIIEBOMY Pe3yJbTaTi BiI0yBa€ThCSI HOTO CXiJl 3 peHKOBOI KOTIi.

HasiBHI Ha maHMii yac HOPMHU Ta METOAMKHU MO PO3PaXyHKY MOKAa3HHUKIB CTIHKOCTI pyXy
PYXOMOIO CKJIIaJy Ha 3alli3HUIMX YKpaiHM € 3acCTapuIMMU Ta HE JOCKOHAJIUMH, OCKUIbKH HE
BpPaxoBYIOTh 0araTo YWHHUKIB, K1 MOTJIM BIUTMHYTH Ha CXiJ PyXOMOTO CKJaay 3 peiok. B Toit
K€ Yac MIJBUIIEHHS MDKHApOJAHUX BHMOI O SIKOCTI IE€pEeBI3HOIO MpOIeCy, 3pOCTaHHS
BAaHTAXX000Ir'y BHUMAararTh CTBOPEHHS €()EKTUBHOI CHUCTEMH YIPaBIiHHA OE3MEKO pyXy.
Cuctema y0e3nedeHHs] pyXOMOTro CKJIaay BKJIIOUae B ce0e MHOXKHMHY €JIEMEHTIB, SIK OT: pO3po0Ka
KpuTepiiB 1 0€3MEKOBUX HOPM; KOHTPOJIb TEXHOJIOTii BHUPOOHWITBA 1 cepTU(IKaIlis;, BHOIp
panioHaJIbHUX TEXHIYHUX pillleHb; MPOBEACHHS PO3PaxXyHKIB 1 BUNpoOyBaHb Tomo. Ilpu npomy
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piBeHb Oe3MeYHOl eKCIulyaTalii pyxoMOro CKJIaay Ha 3ali3HHUISIX BHU3HAYAETHCS IMEpenyciM
HAasBHICTIO 3aIacy CTIMKOCTI BiJ cxoay 3 pelikoBoi koJii. ToMy BHOIp ynpaBiIiHCHKUX PillleHb B
obuacTi Oe3rneku pyxy 6e3mocepeHbO 3aIeKUTh BiJl pe3yJbTaTiB MIPOBEICHHS MOHITOPUHTY BCIX
CKJIQJIOBUX €JIEMEHTIB CHUCTEMH B3a€MOJIl «KOJeco-peiika», CTaH $KOi BH3HAYAEThCS
napaMeTpamMu XOJOBHX YaCTHMH Ta PEHKOBOI KOJii Ta iXHE MOEJHAHHS INOJAO YMOB DPYXY
PYXOMOTO CKJIaay.

B VYkpaini BupimeHHs 1bOro 3aBJaHHA HaOyBae OCOOJMBOI aKTyaJbHOCTI y 3B’SI3KY 3
1HTerpali€ero ykpaiHChbKUX 3ali3HHUIIL B €BPOINEHCHKOMY MEpPEXKY B paMKax €BpONEHChKOI Ta
€BPOATJIAHTUYHOI iHTErpamii YkpaiHu. PO3BUTOK cTajgoro MiKHApPOAHOTO 3alli3HHYHOTO
croyiyueHHsT MK VYkpaiHoto Ta €C 3a Hanpsmkamu «Cxig-3axim» BHMarae OHOBJICHHS
HOPMATHUBHUX JOKYMEHTIB, SIKi TIOBUHHI JISITTH B OCHOBY CTBOPEHHSI PYXOMOTO CKJIaJy, IO
BIJINOBI/Ia€ CY9aCHUM MDKHAPOIHUM KPUTEPisAM OE3MEeKH PyXy, MIIIHOCTI, HAAIHHOCTI, XOJ0BHX
SKOCTEH 1 IPUHHATHOTO BILTUBY Ha 3aJ1i3HUYHY KOJIiIO.

Jlyis cTBOpEeHHS 1HTEpONepadeNbHOrO TPAHCHOPTY Ta HACTYNHUM IXHIM JIOIMYCKOM [0
eKcruryaramii 3a HampsMkoM «Cxin-3axim» BaXJIMBUM € 3IiCTAaBICHHS BHMOTH, WIO
npen’ IBISIOTBCA 0 pyxomoro ckiamy komid 1520 mm ta 1435 mm. Lle oOymoBmO€THCS
HAsBHICTIO PI3HUX MiAXO/IB 11010 BU3HAYSHHS KpUTEPil Oe3rekn pyxy pyxoMoro ckiaay. Okpim
bOTO, HAa JAaHWI Yac HE ICHY€E MEBHOI CHCTEMHU MPOLEAYp AOMYCKY J0 MOCTIMHOI eKCIuTyaTaril
Ha 3ar3HUIEX 1520 MM BaHTOXHUX BaroHiB, NPH3HAYCHUX JUIS 1HTEPONEpaOCIILHOTO
TPAHCIOPTY, @ METOAM 1 3ac00U, SIKI TPaTUIITHO BUKOPHCTOBYIOTHCS MPU BUMPOOYBAHHSIX Ta
JOMYCKYy JIO eKCIUTyaTalii pyXoMOro CcKiaay B YKpaiHi HOTpeOyIOTh TOONpAaIfOBAHHS.
€Bporeiicbki HOPMAaTHBHI JOKYMEHTH, 30KpeMa B Traiy3l BHUIPOOYBaHb PYXOMOTO CKJIany,
0e3neKr pyx OUTBIN IHTETPOBaHI W CHCTEMATHYHO OHOBIIOIOTHCS, IMIITPUMYIOYH HOBI MiIXOIH
70 TPOEKTYBAHHS 1 IPYHTYIOThCSI Ha Cy4aCHUX JOCSATHEHHSX HAayKd 1 TEXHIKH. TOMy TakuMm
BOXJIMBUM € YJIOCKOHAJICHHI MiIXOAIB HIOAO PO3PaxyHKiB KPUTEpiiB OE3MEKH pyXy Ha OCHOBI
JeTalbHOTO aHalli3y BCIX HasSBHUX HOPM 1 METOJMK, MOOYIOBH MaTEeMAaTUYHHUX MoJieseit
pyXOMOTO cKiaay, ki O BpaxoBYBajdu iXHI HEHOJIKH, OTJSI €BPONEHCHKOTO JOCBIAY Y
BHU3HA4YE€HHI KPUTEPIiB O€3MeKU pyxy.

OIIIHKA TEXHIYHOI'O CTAHY IIPYKHOI KJIEMHW CKPITLJIEHD
€BPOINENCHKOI'O COI03Y ®IPMHU «SCHWIHAG» METOJAMMU
HEPYHUHIBHOI'O KOHTPO.TIO 3T'TJTHO BUMOT IHTEPOIIEPABEJIBHOCTI

bepestok I1. 1., maricTp. rp. 8-iHTEp
HaykoBi kepiBHUKH: 1. T. H, fo1ieHT KoBaneuyk B. B., k.T.H., nonient Habouenxko O. C.

JIbBiBChbKa Pitist J{HIMTPOBCHKOTO HAI[IOHATIBHOTO YHIBEPCUTETY 3aJi3HUYHOTO
TpaHCNOPTY iMeH]1 akaaemika B. Jlazapsna

3ani3HUYHUN TPAHCHOPT BIAIrpa€e BaXKJIHMBY POJIb B €KOHOMIYHOMY PO3BUTKY KpaiHU 1 €
OCHOBOIO ii TpaHCcopTHOi cucteMu. OJHAK Ha CHOTOJHI 3aII3HUYHMNA TPAHCIOPT CTA€ MEHII
KOHKYPEHTHO3/IaTHUM BIJHOCHO 1HIIMX BHUIIB TPAHCIOPTY, IO TIOB’S3aHO 3 CBITOBOIO
€KOHOMIYHOIO KPHM300 Ta HECIPHUSATIMBOIO CHUTYalli€lo, sfiKa ckianacs B aepxasi. EdexrtuBne
(YHKIIOHYBaHHS 3QJII3HUYHOTO TPAHCIIOPTY € HEOOXITHOK YMOBOIO CTa0li3aImii 1 PO3BUTKY
eKOHOMIKHM Ta 3a0e3neueHHs HalioHaibHOi Oe3neku kpainu. [Iporec eBpoiHTerpariii BUMarae
HaOIMOKEHHS [0 €BPOMEHCHKUX CTaHAAPTIB SKOCTI MEPEBE3CHb, a I1€, HacaMIepe, CTOCYEThCS
MDKHApPOJHMX TPAHCIOPTHUX KOPHUIOpPIB, 10 3’€IHYIOTh 3axiaHy, LlenTpansHy Ta CXigHy
€Bporty, TpH 3 AKUX MPOXOJATh MO TEPUTOPIT YKpaiHH.

OCHOBHUM 3aBIAaHHSAM IH(QPACTPYKTYPH 3QJII3HUYHOI KOl € SKICHE MMOTOYHE yTPUMaHHS
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Ta PEMOHT KOJIii Y BiJNOBIIHOCTI O BUMOI' Ta HOPM IpU YMOBI 3a0e3nedeHHs1 Oe3NeKu pyxy
MOT3/iB 13 BCTAHOBJICHUMH IIBUJIKOCTSIMHU, 1110, B MEpIIy Yepry, BUMarae yTpUMaHHS HaJeXHOT
reometpii koumii. HaifuacTime po3nagHanHs reoMeTpii Kouiii moB’s;3aHe 13 po3iaaHaHHIM OJHOTO
3 11 eJleMeHTiB, AKUIl MOraHo cHpuiiMae JWHAMIYHE HABAHTAXEHHS Ha KOJII0, TaKoro SK
POMDKHE peHKOBE CKPITUICHHS.

Ha crporomuimHiii neHb y Kpainax €Bporericbkoro Coro3y HaiOuIbIIe BIPOBAHKEHHS
MaroTh peiikoBi ckpimieHHs ¢ipyu SCHWIHAG Ta ¢ipmu Vosslo. Ane BCi BUAM CKpIIJICHb
MalwTh CBIi pecypc poOOTH, SKHH HEOOXITHO KOHTPOJIIOBATH B eKkcIuryaramii. OgHuM 13
NEPCHEKTUBHUX HANPSAMIB KOHTPOJIIO TEXHIYHOTO CTaHy pPEWKOBUX KpIIJIeHb Y Hamii
MaricTepchKiii poOOTi 3aIPOIIOHOBAHO BHUKOPHCTAHHS CYYaCHHX HEPYHWHIBHUX METOIB OILIIHKH
MpaIe3aaTHOCTI PEHKOBUX CKPIIJICHB, K1 0a3YIOThCS Ha 3aMMcaxX CUTHAJIIB aKyCTHYHIN eMicil.

JI71st OIIHKK pOOOTH MPYXKHOT KJIEMHU MPOMIKHOTO PEHKOBOTO CKpiruieHHs Schwinag Oyro
MPOBEICHO JIA0OPATOpHI JOCTI/KEHHS Ha TPIIMHOCTIHKICT MPY)KHOI KIEeMH Tpu il
JAMHAMIYHUX HaBAaHTAXEHb TiApomyscy (puc. 1).

Puc.1. locaimkeHHs TPILIMHOCTIMKOCTI MPOMIXKHOTO peiikoBOro ckpimieHHs Schwinag

Peectpamis  curHajmiB = aKkyCTH4HOI  eMicli  HpOBOAMJIACH 13 3aCTOCYBAHHSIM
BHCOKOYAaCTOTHOT'O JIaTUYMKa Ta aHaJOroBO-LHM(POBOro meperBoproBaya. BeTanoBieHo, 1m0 npu
YTBOpEHI TPILIMHU aMIUTITYy/la CUTHAJIIB aKyCTUYHOI eMicli pi13KOo HapocTaia 1 B MOMEHT 3JIOMY
NPY)XKHOI KJIEMH BHHMK DPI3KUH CKadok curHamy. Jlami, micis NMpUKIaJaHHS 1€ OHi€l THCAYl
LUKJIIB HaBaHTA)XEHHS, B1IOYyJIocd pYyHHYBaHHS MpPYXKHOI KJIEMH, a Ha 3amucax CHTHaliB
aKyCTHYHOI eMICii criocTepiraiaucs HeperynspHi KOJUBaHHS CUTHAIIB.

NPUMEHEHUE MATEMATHUYECKOI'O MOJAEJIUPOBAHUS 11PU
ITPOEKTUPOBAHMUU PEKOHCTPYKIHNH KEJIE3HBIX T1OPOI'

Crpmxak A. 1., cryneHT
Hayunbie koncynbTanThl: qoueHt Kpasuens U. H., crapmmuit npenogasarens Jlyoposckas T. A.

benopycckuil rocy1apcTBEHHBIM YHUBEPCUTET TPAHCIIOPTA, I'. ['oMenb

OpHOM M3 OCHOBHBIX 3aJlad COBpEeMEHHOUW benopycckoit xeje3HOW TOoporu SBISIOTCS
MIOBBIIIEHUE CKOPOCTEN JIBUYKEHUS MOE30B HA CYIIECTBYIOIIMX KEIE3HOJOPOKHBIX JIUHUAX JUIS
CBSI3U CTOJUIIBI pecryOnuku r. MUHCK M 00JacTHBIX IIeHTpoB. B pecnybnuke bemapych ecth
NOTPeOHOCTh MOBBICUTh CKOPOCTH JBMXKEHUS MACCaKUPCKUX MOE3/I0B TaK, YTOOBI y KHUTEIeH
pecnyOyMKH Obljla BO3MOKHOCTh COBEPLINTH MOE3JIKY B 00€ CTOPOHBI 32 OJUH JIeHb, U CBETJIOE
BpEMS CYTOK MCIOJIb30BaTh JJIs1 BBIIIOJIHEHUS LM NTOE3IKU. DTy 3a/1a4y MOKHO PELIUTh 34 CUET
UCIOJIb30BaHUS HOBOIO TOABMKHOTO COCTaBa, YCWJIEHUS BEPXHErO CTPOEHHMsS MyTH U
yJIy4lIEHUS TUIaHa JIMHUN.
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VYBenuueHne CKOpOCTHM JIBWJKEHUS Ha BCEX BHJAX TPAHCIOPTAa  BbI3BIBAECTCS
HEOOXOAUMOCTBIO  MOBBINIEHUS  3(P(HEKTUBHOCTH  OOLIECTBEHHOIO  IPOM3BOJACTBA U
IIPOU3BOUTEIILHOCTH TPYAa.

[TorpeOHOCT, B MOJENMPOBAHUMU CaMOI0 Ipolecca MPOSKTUPOBAHUA PEKOHCTPYKLUH
KEJIE3HBIX JOPOT BO3HHKAET B CBSA3HM C HEOOXOAMMOCTHIO 00ECIIEUEeHHs CIIeIalicTa B 00JacTi
CHCTEMHOI'0 aHaJIM3a CPeICTBAMM ONMCAHUs pa3padaTbIBa€MOIl TEXHOJIOTUHU POEKTUPOBAHMSL.

[Ipy 1OpoOEKTUPOBAHMU PEKOHCTPYKIIMM JKEJIE3HbIX JIOpPOI H3-3a CJIOXHOCTU U
MHOTr000pa3susi CTPOUTEIbHBIX M 3KCIIyaTallMOHHBIX 3aTpaT BO MHOIMX CIy4asX HPUXOAUTCS
paccMaTpuBaTh OOJBIIOE YMCIIO BAPHAHTOB M BHIOMpATh M3 HUX HauOoJee paldOHAIbHBIA IO
IIPUHATOMY KPUTEPHIO NIPU 3aJaHHBIX OIPAHUYCHHUSX.

Takue 3amaun KIACCUPHUIMPYIOTCS MO PA3IMYHBIM MPH3HAKAM: KOJWYECTBY KPUTEPUEB
(ogHO- M MHOTOKpUTEpHAJIbHBIE  3aJauu), CTENEeHU JOCTOBEPHOCTH  HHGOpMaluu
(IeTepMHHMpPOBAaHHBIE M  CTOXaCTUYECKHE), BpeMEHHOMY (akTtopy (cTarudyeckue U
JUHAMUYECKHE) U T.JI.

OTpicKaHME BapHaHTa C ONTUMAaJIbHBIM 3HAYEHUEM KPUTEPHsI, HOMUMO KOTOPOTO JOJKHbI
YUUTBIBaTbC U Jpyrue (akTopbl, MOXKHO MOHATh U OLEHHUTH TOJBKO C IOMOIIbIO TEOPUHU
IIPUHATUS PELICHUI.

JU1d MCcrosIb30BaHUs METOIOB MaTEMATHYECKOTO MOJEIUPOBAHMS NPEACTABUM JKEJIE3HYIO
J0pory B BHJI€ TEXHUYECKOW cucTeMbl. CKOpPOCTh Ha JIMHMM OrPAaHUYEHA BO3MOKHOCTSMU
TEXHUYECKHUX YCTPOHCTB. OrpaHUUYEHUsI CKOPOCTH U3MEHSIOTCS 110 JJINHE JINHUU.

KonnyecTBeHHBIM MOKA3aTeNeM mMexHUu4eckol 3¢ gexmuenocmu yBETMYSHUS CKOPOCTH HA
y4acTKE SBJIIETCA COKpallleHue BpeMeHH xona A7, KOJMYECTBEHHBIM IIOKa3aTelleM
IKOHOMUYECKOU hpekmusnocmu — BEITMYNHA KaUTAJIOBIOXKEeHUH K Ha COBEpIICHCTBOBaHHE
IIOCTOSIHHBIX YCTPOMCTB.

VYBenuueHue paguycoB KPHUBBIX B IUIAHE JIMHUM TNPUBEAET K IOBBILIEHUIO CKOPOCTH
JBUKEHMS TTIO€3/10B U, KaK CIEICTBHE, K COKPALEHUIO BpeMeHH xo1a AT.

Opnako yem Ooiibllie BENMYMHA pajuyca KpUBOW, TeM OoJblie KanuTanoBioxeHus K
TpeOyroTCss JUIsl PEKOHCTPYKIMM JIMHUU. B peanbHbIX YCIOBUSX KalUTaJOBIOXKCHMS,
OTIIyCKaeMble Ha PEKOHCTPYKIHIO, orpaHndeHbl: K < Ko. Orpanuuenne MoeT ObITh HaJI0KEHO
U Ha cokpaiienue BpemeHu xona: A7 > ATy.

NPUMEHEHHUE METOJ10B MAIIMHHOI'O OBYYEHUA
JIJIA OGHAPYKEHUS MMPENATCTBUM HA IOPOT'E

IToptHoii A. E., cTyneHt
Hayunsiii koHCYnbTaHT: AoueHT Llapenkosa 1. M..

benopycckuil rocy1apcTBEHHBIM YHUBEPCUTET TPAHCIIOPTa, I'. ['oMenb

B cBsa3m ¢ mosiBIeHMEM OCECHMIOTHBIX aBTOMOOWIEH BaXHO U3YYUTh TpoOIemMy
MOBBIIEHUST 0€30IacHOCTH WX MepelBIKeHus. B ycrmoBusx mporecca IUPpPOBU3ALUN
WCTIOJIb30BaHUE METO/I0OB MAIIMHHOTO OOYYeHHWs, Ha Hall B3I, TO3BOJSET OCTATOYHO
3G (GEKTUBHO BBISBIATH MPEMATCTBUS Ha aBTOMOOMIBHOM Jopore. MarmmHHoe o0ydeHue
OTHOCHUTCS K KJIACCy METOJIOB NCKYCCTBEHHOTO MHTEIUICKTA, JIJIsl KOTOPBIX XapaKTepPHO 00y4YeHHE
B IIpolecce MPUMEHEHHs peIIeHUl MHOTHUX CXOXKHX IMpOOJieM BMECTO TOTO, 4TOOBI IMPSIMO
pemars npooiemy.

C noMomIpl0 MalIMHHOTO OOYYEHHUS M HCIOJb30BAHUS JATYMKOB MAIIMHHOTO 3PEHUS:
pPaZMOIOKAIIMOHHBIX KaMmep, JUAApoB (Ja3epHbIX CKAHEPOB) U YJIbTPA3BYKOBBIX JaTUYUKOB
OOHapYy>KUBAIOTCS MPEIATCTBHS, YTO BEAET K Oe30macHOMYy M 0€30HmacHOMY BOXACHHUIO TPH
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MCTOJIb30BaHNHU OECIIMIIOTHOTO TPAHCIIOPTHOTO CPEJCTBA.

Kamepa — camblii 00bruHBIi ceHcOp. Pororpaduu MO3BOJAIOT MOJIYyYaTh BU3YaIbHYIO
uHpopManuio 00 OKpyXxKarolieM MHUpe, Hanbosiee OJIM3KYI0 K BOCIIPUSATHIO YeJIOBEKa.

Ponp oOHapyxkeHMsI NpensaTCTBUS CBOAMTCA K HEMOCPEIACTBEHHOW HWAECHTU(PHKALUU
NPEISATCTBHUS HA JIOpOTe M €ro KiacCU(pHUKayu (YeoBeK, SIIUK, MamuHa). /s 3Toro gacto
UCIOJb3YyeTCsl IpOrpaMMHOE oOecredeHue. ODTO MO3BOJSET BaM HAXOAUTh ONpEAEICHHbIE
0OBEKTHI B KaJipe, KIacCUUIUPYs KaxIblii 00BEKT Ha JOPOTE.

HeilpoHHble ceTH HCHOB3YIOTCA B TPU 3Tama JUlsl MOBBILICHUS IPOU3BOIUTEIBHOCTH.
HeliponHas ceTh (Takke MCKYCCTBEHHasi HEMpOHHAsl CETb) — 3TO MaTeMaTH4YecKas MOJEIb, a
TaKXe ee IporpaMMHasi MM allapaTHas peaau3alysi, IOCTPOEHHas Ha IPUHLUIE OpraHU3aluu
U (QYHKIMOHHMPOBAaHUS OHOJOTMUYECKHMX HEHpOHHBIX ceTeil. Ha mepBom srtame coOuparorcs
naHHble Ui o0yueHus. Ha BTopoM 3Tane peanusyercs HUKIMYECKUI MpoLecc aBTOMAaTHYECKOT0
oO0y4yeHus HeWpoHHOH cetu. Ha Tperbem sTame HEMpOHHAs CEeTh 3allyCKaeTcs Ha LEIeBOM
YCTPOICTBE C NPOrpaMMHBIMHU TNPHIOKEHUSAMH, KOTOpas B3aMMOJAEUCTBYET C JIpYTHMMHU
MOJIYJIIMU CUCTEMBI U TECTUPYETCS B PEATIbHBIX YCIOBUSIX.

OCHOBHBIM HEJOCTaTKOM MeETOJa SBJSIETCS TO, YTO BEPOSITHOCTh OOHApYXKEHUs
MPENSITCTBUIA HEU3BECTHOI'O THUIIA TPAKTUUYECKH paBHA HYIIIO.

OnvH U3 KIACCHMYECKHX METOAOB OOHApy)KEHHUsl MpensTCTBUNH — 00paboTKa JaHHBIX CO
cTepeokamep (IByXKaMmepHasi cUCTeMa). Pe3ynbrarom sBisieTcs TpeXMEpHash PEKOHCTPYKLHUS
BUJMMOI 06J1aCTH, CO3JaHHOM ITyTeM 00paboTKu MH(OpMAINH, ITOJYYEHHOH ¢ ABYX KaMmep.

OH BBIIOJHSAETCS B HECKOJIBKO ATANOB C MCIOJIb30BAaHUEM AJIFOPUTMa, KOTOPBINA CO3JaeT
KapTy IiIyOMHbl Ha ocHoBe (Qotorpapuii ¢ kamepbl. C IOMOIIBIO KapThl TIJTyOHHBI
PEKOHCTPYKIMSI TPEXMEPHOIO IOJII 3PEHHUsl BBHINOJHSETCS B BUJE MaccUBa TPEXTOYEUHBIX
OPUEHTUPOB (11 NPOBEpKHU 00JaKOB). 3aTe€M C IOMOIIBIO CYLIECTBYIOIIErO OOjaKa TOYEK
HY)KHO OTJAEIUTh NPEHsTCTBHs OT Joporu. HemocraTok B TOM, YTO Ha BBICOKUX CKOPOCTSX
TPAHCHOPTHOTO CPEJICTBA YPE3BbIYAfHO BAXXHO IMOJYYUTh MOJAPOOHOE 00JaKO TOYEK JyIs
TOYHOTO OOHapyKeHHUs JAake HEOONbIIUX NPENATCTBUM, ISl 4Yero TpeOyroTcs KaMephbl ¢
BBICOKUM pa3pelleHMeM M KOMIBIOTephl OOJbIIEH MOIIHOCTH, a CTOMMOCTb TaKHX
¢doToannapaTtoB U KOMIBIOTEPOB OO0JIbIIEH MOITHOCTH BBICOKASI.

ITPOBJIEMBI HIOBBIWEHUA CKOPOCTH ABUKEHUA ITIOE3/10B
HA CYHIECTBYIOIIUX KEJE3HOJOPOKHbBIX IMHUAX

I'ypckuii A. O., cryaeHt
Hayunslie koHcynabTanThl: qoueHT Kosryn I1. B., crapmmii npenonasarens lyoposckas T. A.

benopycckuil rocyaapcTBEHHBIN YHUBEPCUTET TpaHCIIOpTa, I'. ['oMens

[Ipobnema MOBBIIEHUS] CKOPOCTEH JBHKEHHUS IMOE370B Ha JKEJIEe3HOW Jopore sBIsSeTcs
BOXHOM 3anauei, crosmend nepen bemopycckoil skene3Hon goporoi. OIHUM U3 HampaBJICHUM
MOBBIIIEHUS] CKOPOCTEH SBJISIETCS YBEIMYEHHE HOPMATHBA HEIMOTAIIEHHOTO YCKOPEHHUs b0
MPUMEHEHHE TOABM)KHOIO COCTaBa C HAKJIOHOM Ky30Ba. [IOBBICMB BEIMYUHY JIOMYCTUMOTO
HEeMNorameHHoro yckopenus go 0,9 M/c® MOKHO TOGHTBCS YBEJIMYEHHSI CKOPOCTU B CPEAHEM Ha
15%. [IpumeHeHre MOABUKHOTO COCTaBa ¢ HaKJIOHOM Ky30Ba Tuna Talgo mo3BosiseT yBelInyuTh
CKOPOCTb TPOXOXJIEHUS KPUBOJIMHEWHBIX y4acTKOB Ha 8—12 % mnpu COCTaBHBIX KPHUBBIX U
MabIX paauycax u okoiso 20 % —pu 0IMHOYHBIX KPUBBIX.

PexkoHcTpyKIMs ydacTKa KeJIEe3HON TOPOTH Ul MOBBILIEHHUS CKOPOCTEHM MOJpa3yMeBacT:
YBEJIMYEHUE PAJUYCOB KpPHUBBIX MAaJOro pajguyca B COOTBETCTBUM C HAMEUYEHHBIMU
MaKCHMAaJbHBIMU CKOPOCTSIMM JIBM)KEHUS MACCAXKUPCKUX MOE3]0B; 3aMEHY COCTAaBHBIX KPHUBBIX
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Ha OJHOPAJANYCHBIE KPUBBIC; YIJTUHEHUE MEPEXOIHBIX KPUBBIX M MPAMBIX BCTAaBOK; BHIHOC W3
KPUBBIX CTpPEJIOYHBIX MEPEBOJIOB, PACIOJIOKEHHBIX HAa TJABHBIX MYTAX; 3aMEHY Ha IIABHBIX
MyTSX OOBIYHBIX CTPEIOYHBIX TEPEBOJOB HA CKOPOCTHBIC; PEKOHCTPYKIIUIO HCKYCCTBEHHBIX
COOPYKEHMM HWIIM CTPOUTENBCTBO HOBBIX COOPYXEHUH B CBA3M CO CABMKKOW NyTH MpHU
MEPEeyCTPOICTBE €ro IUIaHa; paCIIMpEeHUE WIH TEePEeHOC IMACCAKUPCKUX  IIaTPopMm;
PEKOHCTPYKIMIO TNEMIEXOAHBIX MOCTOB W TOHHEJEH; YCWJICHHME W PEKOHCTPYKLHUIO CUCTEM
CUTHQJIM3AIMU U CBSA3U; TEXHUYECKOE TIEPEBOOPYNKEHUE U 3aMEHY YCTPOWCTB CHUCTEM
ABTOMAaTUKH U TEJIEMEXaHUKU; PEKOHCTPYKIHUIO YCTPOHCTB TATOBOTO 3IIEKTPOCHAOKECHMUS,
YCTPOMCTBO MEPECEUCHUN B Pa3HBIX YPOBHIX Ha MEPECEUEHUSX C aBTOJAOPOTaMH, OTPaKICHUE
JUHUY U IpYTHE MEPOPUTHS, CBSI3aHHbIE C 0OecrieueHneM 0e30MacHOCTH JBUKECHUSI TOE3/10B U
MHOT0€ Jpyroe. 3a4acTyro, yBeIU4eHUE CKOPOCTEN JBUKEHUS CICP)KUBACT TUIAH JIMHUU.

[ToBbIIeHNE CKOpPOCTEN MOKET OBITh pea30BaHO HECKOJIBKHUMHU CIIOCOOaMMU:

- CTPOUTENBCTBOM HOBBIX JIMHHI;

- PEKOHCTPYKLMEN CYIIECTBYIOIIMNX KEIE3HbIX OPOT;

- MPUMEHEHHUEM YIYUIIEHHOTO MOJABMKHOTO COCTaBa.

OnBIT CTPOUTENBCTBA U IKCILTYATALMH JKEIE3HOJOPOKHOTO TPAHCIIOPTa MOKAa3bIBAET, YTO
PEKOHCTPYKIUSL CYIIECTBYIOIIMX KEJIE3HOJAOPOKHBIX JIMHUA CO CMEIIAHHBIM JBUKEHUEM
TPY30BBIX M MACCAKUPCKUX TOE3/I0B MO3BOJIAET MOAHATH ckopoctd g0 200-250 xm/u. Jns
TOCTHKEHHsST 00Jiee BBICOKHMX CKOPOCTEH Ie71ecO00pa3HO COOPYKEHHE CHEIUATN3UPOBAHHBIX
BBICOKOCKOPOCTHBIX Maructpaieil.

Jiis 3hHEeKTUBHOrO TMOBBIMIEHUS CKOPOCTEH HAa CYMIECTBYIOIIUX JKEJIE3HOIOPOKHBIX
JUHUSAX HY)KHa U HOBas HOpMaTuBHasi 0aza. Hampumep, HOpMAaTHB HEMOTalIeHHOTO YCKOPEHUs
Ha benopycckoil jkene3Hol Jopore B Hacrosiuee Bpemsl NpUHAT paBHbM 0,7 m/c’. Ha
cerolHsAmHUM JeHb nocie ucciaenoBanuii BHUMOKTa coBmecTtHOo ¢ lleHTpoM mNOATOTOBKH
KocMOHaBTOB WM. FO.A. 'arapuHa, Ha HEKOTOPBIX JUHHSIX OH MOBbImEeH 10 0,9 M/c?. A s
10e3710B «JlacToukay 3T MOBbILICHHE cocTaBisier 1 M/c2, wis BaroHoB «Tanbroy 1 JOKOMOTHBA
SI120 — 1,1 M/c%. D10 03HAYAET, YTO MOBBILICHHE CKOPOCTH TMAaCCAKUPCKUX TOE3I0B BO3MOKHO
0€3 MHOTOMUJUTHAPAHBIX BIOKEHUHN B HHPPACTPYKTYPY.

MakcumanbHasi CKOPOCTh JBUKEHUS M0€3/1a B KPUBOW 3aBUCHUT OT LIEHTPOOEKHBIX CHJI BO
B3aUMOJICHCTBUM TMOABM)XHOTO COCTaBa M IYTH, KOTOpPbIE B CBOK OYEPEIb OIPEACNSIOT
YCTOMYHUBOCTD MOJBUYKHOTO COCTaBa MPOTUB OMPOKUIBIBAHUS, TTOTIEPEUHYIO0 HATPY3Ky Ha MYTh,
ypoBeHb KoM(opTa AJis MacCaXUPOB M COXPAHHOCTH rpy3a. [jig HelTpanu3aiuu HeHTPoOeKHOM
CWJIBl B KPUBBIX HAPYXKHBIH pEbC YKIAIBIBAIOT C HEKOTOPHIM BO3BBIIICHUEM OTHOCHTEIBHO
BHYTPEHHETO.

LentpobexxHas cuia, IEUCTBYIOIIAasi B KPUBOM, 32 CUET BO3BBIIICHUS HAPY>KHOTO pebca
MOKeT OBITh TOTalieHa MOJHOCThIO, YAaCTUYHO WM JaXe upe3MepHo (Ipu ITOM
pe3yIbTUPYIOMIAS CUJia ACHCTBYET B CTOPOHY BHYTPEHHETO pebCa.

3Hass O BO3JIEHCTBUU IICHTPOOEKHOW CHUJIBI, YYUTHIBasT HAKOIUICHHBIM  OTIBIT,
YCTaHABIIMBAIOTCS JOMYCTUMbIC 3HAYCHUSI Ha TE€OMETPUYECKUE MapaMeTphl MyTH, B YACTHOCTH,
Ha MaKCUMaJIbHO JONMYCTUMYIO BEJIMYMHY BO3BBILIIEHUSI HAPY>KHOTO pelibca B KPHUBBIX U
MPEeACIIbHO JOMYCTUMOE 3HAUYEHHUE HETIOTAIICHHOTO YCKOPEHUS, IPH KOTOPBIX 00€CTIeUnBAIOTCS
JOCTaTOYHBIE YPOBEHb KOMQoOpTa IS MACCAKUPOB M COXPAHHOCTHh TPYy30B. JlmuTensHOe U
MMOBTOPHOE BO3JICWCTBHE HEMOTAIICHHOTO IIEHTPOOEKHOTO YCKOpEeHHs BenumuuHou 10 0,9 m/c?
BKJIFOUMTENHHO OOJBIIMHCTBO JIIOJIEH TIEPEHOCHT YAOBJIETBOPHUTENbHO. HemoramenHoe
LEHTPOOEXKHOE  yCKOpeHHe, paBHOoe 1 M/c’,  TepeHOCHTCS — YIOBICTBOPHTEIBHO —IIPH
HEMHOTOKPAaTHBIX U HEMPOAOJKUTEIbHBIX BO3/IEUCTBUSIX.

Takum o00pa3oM, yBenuueHHEe HemorameHHoro yckopenus o 0,9 M/c?, He okaker
CYILLIECTBEHHOTO BIJIUSHUS HAa OPraHU3M IMAaCCAKUPOB, HO MOKET CYIIECTBEHHO COKOHOMHTh
BpeMs B MYTHU 3a cueT Oosiee ObICTPOro MPOXOXKACHUS KPUBBIX. B MmpakTHKe Bce CKOPOCTU MO
KPUBBIM YCTaHABJIMBAIOTCS MPUKA30M HAYaIbHUKA JOPOTH U 3aBUCAT OT MHOTUX (aKTOPOB
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(HaNIM4YMs HACEJIECHHOTO MYHKTA, COCTOSIHUSI BEPXHETO CTPOEHUS MYTHU U T.1.). PeKOHCTpyKuMs
IJIaHA JIMHUM 3aKJII0YaeTCs B YBEIIMUECHUH PAIMyCOB KPUBBIX U UX NIEPEYCTPOMCTBE.

3aaga peKOHCTPYKIIMH TUTaHA, IPOJIOJILHOTO U MONEPEYHBIX MPOdUIeii Tpacchl, ABIsETCS
KOMIUIEKCHOM — TapaMeTpbl BCEX AJIEMEHTOB TPACChl JOJDKHBI OBITh YBS3aHBI MEXKIY COOOM.
OOBIYHO ATO MOABEMKA WU Cpe3Ka Oajuracta MpH JTOCTATOYHON IIMPUHE OCHOBHOMW TUIOMIAJIKH
36MJISTHOTO TIOJIOTHA. B oCTanmpHBIX Clly4asX HEOOXOAMMOCTh IOJABEMKH/CPE3KH  IpHU
PEKOHCTPYKIIUH TIPOAOTHHOTO MPOQUIIS MPUBOIUT K H3MEHEHHIO TIOTICPEYHBIX MPOPIIICH, a IpH
MPUHSATOM PEIICHHH O HEOOXOAMMOCTH CMEIICHHS OCH ITYyTH, U K HM3MEHEHHUIO IMapaMeTpOB
IaHa. 3ajady pemarT CIOoCOOOM IMOCIEAOBATEIbHBIX MPUONMKEHUH — BBITOJIHSIOT
KOMIUIEKCHOE TPOCKTUPOBAHHME IUIaHA, MPOJOJIBHOIO W TOIMEpPEYHBIX Npoduiield Ha OCHOBE
B3aUMHOM YBSI3KU PELICHUH 10 KaKIOMY U3 3THUX 3JIEMEHTOB TPACCHI.

Takum 06pa3om, MOXKHO ClIeJIaTh BBIBOJ, CKOPOCTH JBHKEHUS MACCAKUPCKUX MTOE3/10B MPH
MPOXOXKJACHUH CYIIECTBYIOIIMX KPUBBIX, 0€3 U3MEHEHHUs BO3BBILICHUS HAPYXKHOTO peibca Mpu
MHUHUMAJIBHBIX KalUTAJOBIOXKEHUAX MOXKHO H3MEHSTHh TOJBKO 32 CYET YBEIUYCHHUS
JIONTyCKAEMOr0 3HAYEHMSI HEMOTalICeHHOr0 YCKOpeHus. [IpumeHeHue MOABHKHOIO COCTaBa C
HAaKJIOHOM Ky30Ba TAaK)X€ II03BOJIMT COKpPAaTUTh BpEMS NACCA)KUPOB B IIyTH, HE HU3MEHSAA
YCIIOBUSAM KOM(POPTAOCIEHOCTH U OE30ITACHOCTH €3]1bI ITACCAKUPOB.

IPOEKTHPOBAHUE CKOPOCTHBIX MAFI/ICTPAJIEIZ[ C IPUMEHEHUEM
METOAOB HEYUETKOU MHOI'OKPUTEPUAJIBHOU OITUMHU3ALIUN

Maptunosuu H. /1., ctynent
Hayunsie koncynbTanTsl: qoueHt Kpasuens U. H., crapmuit npenogasarens Jyoposckas T. A.

benopycckuil rocyaapcTBEHHBIN YHUBEPCUTET TPAHCIIOPTA, I'. ['omens

[ToBbIIeHNE CKOpOCTEH JBMIKEHUS MACCAXMPCKUX II0€3/0B OJHO M3 TNPHOPUTETHBIX
HaIlpaBJICHUH HayYHO-TEXHHYECKOTO Iporpecca Ha JKeJIe3HOJOPOKHOM TpaHcropTe. [l 6oree
Ka4eCTBEHHOTO TPUHSTHUS PEIICHUH O MPOEKTUPOBAHHIO CKOPOCTHBIX M BBICOKOCKOPOCTHBIX
’KEJIC3HOIOPOKHBIX ~MAruCTpalicii OHU PACCMATPUBAIOTCS KaKk OOBEKT HCCIICAOBaHUS,
00JIaIatoIKUi CIIeAYIOIUMH 0COOCHHOCTSIMH:

— crabonpeockazyemocmelo — ToBeleHue mnoxacucreM cucreMbl K]l u3BecTHO
HCCIIEA0BATENI0 HE MOJHOCTHIO0. 3HAHUE MoBeJeHus cuctembl JKJ/[ B mpouuwiom He mo3BOJISET
JIOCTOBEPHO MpeJicKa3aTh ee noseaeHue B OyaymeM. [loatomy moboe ncciaenoBaHue CUCTEMBI
XK1 ocyiecTBisieTcss ¢ BBICOKOM J0J€l HeompeneaeHHOCTH. [Ipu 3TOM BBICOKAa BEPOATHOCTH
MHOTO3HAYHOCTH TIOBEACHUS OJHOW M TOW K€ TOJICUCTEMBI NMPU OJHUX M TEX KE YCIOBHSIX U
BHEIIIHUX BO3JIEUCTBUAX Ha cuctemy JK/I;

— YHUKAIbHOCMbI0 — HU OJIHA U3 CYIIECTBYIOIIHUX JKEIC3HOJAOPOKHBIX JIMHUA HE HMEET
aHAJIOrOB IO MMapamMeTpaM caMOM CHUCTEMbl U BIMSHUEM Ha Hee BHemHed cpeasl. OTcrona
BO3HUKAET HEOOXOJUMOCTh TIOCTPOCHHUS MOJAEIN KaKIOW KEJIE3HOJOPOKHOW JIMHUU B
OTJIETLHOCTH;

— yenocmuocmoio, T.e. HEOOXOAMMOCTBHIO paccMoTpeHus cucteMbl K[ kak 1enoro
00bEKTa, JOMYyCKAIOLIET0 Ha JTane MOACTUPOBAaHMUS JIEKOMIIO3UIMI0 Ha TOJCHCTEMBI.
CymiecTByeT TPYIHOCTh pealv3allid MHOTOYPOBHEBOM nexommio3uiuu cucrembl K] n3-3a
pa3HO MacmTabHOCTH BO BPEMEHH IMPOIIECCOB, MPOTEKAIONIUX HA Pa3HBIX YPOBHAX HEPAPXUU
cBa3el koMoHeHT JK/I;

— mooenupyemocmoito — cuctema JKJ[ MoxeT ObITh MpeacTaBlieHa KOHEYHBIM MHOKECTBOM
Mojiesiel, Kakasi 3 KOTOPBIX OTPa)kaeT OIpe/IeJICHHYIO I'PaHb €€ CYIIIHOCTH.
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Bbi0op kommiekca TEXHHYECKHX IapaMeTpoB IPU IMPOEKTUPOBAHMHM CKOPOCTHBIX H
BBICOKOCKOPOCTHBIX KEJIE3HOJOPOXKHBIX MAarucTpajeid OTHOCHUTCS K Hamboiee BaXKHBIM U
OTBETCTBEHHBIM 3ajJjauaM, Pe3yJbTaTbl KOTOPHIX BXOJAAT B OCHOBHBIE PEIICHUS NPOEKTa. DTH
pelIeHNss B IPOEKTAaX CTPOUTENBCTBA HOBBIX WM PEKOHCTPYHPYEMBIX JKEJIE3HOLOPOKHBIX
JUHUI PUHUMAIOT 110 KPUTEPHUSM, IIOJIHOTA U JOCTOBEPHOCTHh HEKOTOPBIX M3 HUX OIPAaHUYCHA,
OCOOCHHO HAa PAHHUX CTaIUsAX Pa3pabOTKH MPOEKTOB. B 3To#l cBs3M [uisi mosrydeHus Oosnee
OOBEKTHMBHOTO ¥ OOOCHOBAaHHOTO pEUICHHS HEOOXOAMMO YYUTHIBATh HEMOJHOTY |
HEJOCTOBEPHOCTb MCXOIHBIX [JaHHBIX, T. €. YCIOBMS HEONpPENEICHHOCTH. B cuy
BBIIIECKA3aHHOI'O  BO3HMKAE€T HEOOXOIUMOCTh INPUMEHEHUS HEYETKOHM JIOTMKU  IIpU
MOJEenupoBaHuu cuctemsl AK/I.

PaccmoTpuM npuMeHeHrne HeYeTKOW MHOTOKPUTEPHATbHON ONITUMH3AIMH TP pa3padoTKe
METOJIMKH OLICHKH DPa3JIMYHBIX BAapUAaHTOB OPraHU3allUyd CKOPOCTHOTO U BBICOKOCKOPOCTHOI'O
nBrkeHust Ha JKJI B 3aBUCMMOCTH OT MX HAYaJbHOI'O COCTOSIHUS U NPU Pa3JIMYHBIX YCJIOBUSAX
(buHaHCHPOBAHMUSL.

OaHMM U3 METOJOB MHOI'OKPUTEPHUAJIBHOM ONTHUMU3ALUU SIBISIETCA METOJ HICabHOU
TOUYKHU, CyTh KOTOPOT'O COCTOUT B cienyromeM. [lycts nmeercsa Heckoabko kputepueB Ry, Ry, ...,
Ry (mapamerpoB cuctembl JKJ[) 1Mo KOTOpPBIM MOKHO CONOCTaBUTb DPAa3JIMYHbIE BapUaHThI
xene3Hod Joporu. IlpuueM paccmarpuBaeMble NHapaMeTpbl HMEIOT pa3IUYHbIE E€AMHMIIBI
u3MepeHus. A TOCKOJBbKY 4YacTb MapaMeTpOB CHUCTEMBbl (HalpUMeEp, IPy30HAIPSKEHHOCTbD,
CKOpPOCTh JIBIKEHMsI I0oe3/a M T.1.) OIpelesieHbl HEe4eTKo, T.e. 00]aJaroT HEKOTOpOH
«pa3MBITOCTBIO», TO B KAaueCTBE HCXOAHBIX JAaHHBIX YMECTHO MCIIOJIb30BaTh TPEYrOJbHBIE
HEUYETKHE Yuciia ¢ PYHKIHEH MPHUHAIISKHOCTH U (X).

IIpeacraBuM  Kaxkapli K3 mapaMerpoB  cuctembl JK/[  TpeyroiapHbIM — 4YHCIOM

B=(Rmin,R,Rmax). OTO MO3BOJIUT B3ATh B KaueCcTBE MHCXOJHOM HHGpOpMaluu HHTEpBal

napametpa [Rmin, Rmax] 1 Hanbonee oxxugaemoe 3HaueHue napamerpa R .

g Toro, 4TOOBI COMOCTAaBUTH pAa3WYHbIE BapHAHTHI JKEJIE3HON JIOpOTH, 3aMEHUM
aOCOJTFOTHBIC 3HAYEHUS PAacCMaTPHUBACMBIX TApaMETPOB OTHOCUTEIIBHBIMH, T.€. TPOOJUTCS HX
HOpMasm3aruio. [IpudeM kpuTepun NEISITCS Ha JBE TPYIIBI: KPUTEPUU KOTOPBIE HEOOXOIMMO
MaKCUMHU3HPOBaTh (MPOMYyCKHAsl CIOCOOHOCTh, CKOPOCTh IBMKEHMs T0€3]1a, MOJIe3Has JIMHA
MPUEMOOTIPABOYHBIX MyTeH W T.0.) U KPUTEPHH KOTOpHIE HEOOXOJUMO MHHHMH3HPOBATH
(kanmuTaNbHbIe BIOXKEHUS, BpeMsl XoAa U T. J1.). B pe3ynbrare Kaxablii U3 HOPMAaTU30BaHHBIX

KPUTEPHEB I, Iy, ..., [y OyZleT IPe/ICTaBIeH TPeyroMbHbIM ncaoM [ = (1 F, 1. ).
Jns xaxmoro xputepust rj (j=21,n)BBeneM BecoBble KO3(DGUUUEHTHI €1, Cp, ..., Cn,

YUUTBIBAIOIINE 3HAUMMOCTh KPUTEPHsI B 00I1IEH OLIEHKE BapHaHTa.

JInst 3alaHHBIX KPUTEPHUEB OMpenaeanuM OOOOIICHHBIM MMOKa3aTelb ,0=(,0min',5,/0max)

pacCTOsHUE MEXAY HACAIbHBIM U pEAJbHBIMU BapUaHTaMM kene3Hou poporu. IIposenem
pamxupoBanue BapuanToB JK/[ mo 0600meHHOMY MOKa3aTento (YeM MEHbIIE p, TeM ONIKe K
ontuManbHOMY BapuaHT JK]I).

Merton naeabHON TOYKE MO3BOJIAET JIMIY, IPUHUMAIOIIEMY PELICHHUE, TPOaHATU3UPOBATh
U COTMOCTAaBHUTh ONMTUMAJHHBIA M OJM3KKE K ONTUMAILHOMY BapUaHThI, OCTAHOBUTH CBOM BBIOOP
Ha OJTHOM U3 HUX.
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COBPEMEHHBIE TEHJEHIIUU PA3BUTHUA KOHCTPYKIIUI
I'PY30BbIX BAI'OHOB

Hamyx I1. A.
HayuHblif pykoBOAUTENb: K.T.H., JoLeHT [Turynos A. B.

YO «benopycckuii Tocy1apcTBEHHbII YHUBEPCUTET TPAHCIIOPTA»
r. ['omens, Pecy6nuka benapych

OObemMBbl IEPEBO30K Pa3IMUYHBIX TI'PY30B JKEJIE3HOAOPOKHBIM TPAHCIOPTOM HMMEIOT
3HAYUTENbHbIC KOJIeOaHHs B IIPe/ieax Iojla U B 3aBUCUMOCTH OT ce30Ha. [Ipu 3ToM, KoJarmuecTBo
BaroHOB OIIPEJEIIEHHOIO THUIIA JOJDKHO OBbITh TakuM, 4YTOObI OOECHEeYUTh MaKCHUMAJIbHYIO
CE30HHYI0 MOTPEOHOCTh Ul MEPEBO3KM TOTO WJIM MHOTO Tpy3a. IIpu nanpHeimeM CHUKEHUH
00BbEMOB IIEPEBO30K I'PY30B NMOTPEOHOCTh B BarOHax JAAHHOT'O THUIIA CHIMIKACTCS, YTO MPUBOAMT K
UX MPOCTOI0. PemeHreM 3Toit mpoOieMbl MOKET CTaTh MPUMEHEHHE CheMHBIX Ky30BOB, KOTOpbIE
MO3BOJISIOT aJalTHPOBATh BarOH I0J] IEPEBO3KY PA3HOPOIHBIX IPY30B.

[To »To#t mpuunHe Ha yBenuueHUs 3()(PEKTHBHOCTH HCIIOIB30BAHMS MTOJIBUKHOTO COCTaBa
pa3pabaTbIBalOTC MHHOBAIIMOHHBIE T'PY30BbIE BaroHbl CO CBEMHBIMH Ky30BaMM, KOTOpBIE
OBICTPO aNaNTHPYIOTCSA ISl TEPEBO3KH PA3JIMYHBIX BUAOB TIpy30B. DPHHCKON KOMIaHHWEH
Innofreight paspabortan psim KOHCTPYKIMU IUIaTGOPM M CHEMHBIX Ky30BOB (MOIYJei) ist
MEPEeBO3KM IIMPOKOM HOMEHKJIATYphl Tpy30B. Pa3Mepbl ChEMHBIX Ky30BOB COOTBETCTBYET
pa3mMepaM KOHTEHHEpOB. ABCTPUICKHMI IMPOU3BOAUTEND cTalnu Voestalpine U rocyaapCTBEHHBIH
oneparop OBB pa3paGoTany U BEITYCTHIIH 0OJIerdYeHHbIe KOHCTPYKIIMH BAarOHOB CIIOCOOHBIX K
IIEPEeBO3KE CIELMAIU3UPOBAHHBIX MOAyled U KoHTeilHepoB. IlpeacraBieHHas Mojenb
wiatgopmbl TransANT nmeer ymMeHbIIEHHYIO Maccy Tapbl BaroHa Ha 20% 3a cyet 00JIer41eHHon
pambl. Baron-nnargopm, M3roraBaMBaroTCs M3 BBICOKONpPOuHOW craimu Alform komnanum
Voestalpine koTopast o0anaer 0osiee BHICOKMMH IIPOYHOCTHBIMHM XapaKTepUCTHUKaMu. Pazmepsl
1at¢opM MOTYT BapbHpoBathes OT 11 10 23 M.

KoncTpykuust mmaTgopMbl COCTOUT U3 MOIYJBHBIX 3JeMEeHTOB. KOHCONIbHBIE YacTH paMbl
UMEIOT OJJMHAKOBYIO KOHCTPYKLHIO. B 3aBHCHMOCTH OT JUIMHHBI BaroHa M3MEHSETCS TOJIbKO
CpemHss YacTh pambl. J[aHHOE pelIeHHe IO3BOJISET YCKOPUTh TEXHOJOTHUYECKHH IpOIece
CO3JIaHMsI HOBBIX BaroHOB M YUYUTBIBaTh IOTPEOHOCTH pbIHKA. DpaHIy3cKas JHM3UHIOBas
kommanusi Ermewa — B cotpyanaudectBe ¢ koHcopimymom Competitive Freight Wagon (CFW) B
paMKax MHHOBALIMOHHOM KOHLENIMM TPY30BBIX BaroHOB 3aHMMaeTcs  pa3paboTKou
KOHKYPEHTOCIIOCOOHOH CHCTEMBI IPY30BBIX MTEPEBO30K HA OCHOBE MaPIIPYTHBIX OE3/IOB.

Konnenus CFW npeaycmarpuBaeT CO3[JaHME CKOPOCTHBIX BaroHOB IOBBIIIEHHON
BMECTHMOCTH W3 OOJIETYCHHBIX MATEepHajoB, C MHHHMAIBHBIM  adpOJAMHAMHYECKUM
COIIPOTHBIIEHUEM, YTO IO3BOJIIET CHU3MTh YPOBEHb IIyMa M pacxoj 3Hepruu. [lmanupyercs
OCHAIIIEHNE BaroHOB JIMCKOBBIMHU 3JICKTPOITHEBMAaTHYECKUX TOPMO3aMu. J[aHHBIE HOBOBBEIECHUS
MO3BOJIAT SKCIUTYaTHPOBATh BarOHbI HAa MACCAXKUPCKUX CKOPOCTHBIX JTMHHSIX.

Poccuiickne paspaborumky mpenctaBuian  KoHmenmuio  «llameTHOro skcmpeccay,
HAlleJICHHYIO Ha mepekmoueHne 10 15% rpy300060poTa rpy30B Ha majerax ¢ aBTOMOOMJIBHOTO
Ha JKeJIe3HOI0POKHBIH TpaHcnopT. [IpoexkToM nmpeaycmarpuBaeTcs pa3padoTKa IBYXypPOBHEBOTO
BaroHa, B rabapure Ty, ¢ rpy3onoabeMHocThIo 60T n 06beMOM Ky3oBa 210 M>. OCOBGEHHOCTBIO
KOHCTPYKIIMU SIBIIIETCSI HANW4We 23 W30JHMPOBAHHBIX OTCEKa TO3BOJISIONINX TIEPEBO3UTH B
OJTHOM BaroHe pa3HOpOJHbIe Tpy3bl. llpennaraercs W3roToBIEHHE Ky30Ba U JBEped Wu3
ATFOMHUHUEBBIX CIUTABOB, a XpeOTOBOH OaIKH pamMbl H3 BHICOKOIIPOYHOM CTAITH.

[IpuBenéHHble BbBIIIE KOHCTPYKTHBHBIE peEIICHUS Ui peaju3aliy IpeJCTaBIeHHBIX
KOHIIENIMI HalpaBlIeHbl Ha TIOBBIIICHHE KOHKYPEHTOCHOCOOHOCTH JKEJI€3HOIO0POKHOTO
MOJIBUYKHOTO COCTaBa Ha PHIHKE MEPEBO3KH I'PY30B.
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YIOCKOHAJIEHHS TEXHOJIOI'TA PEMOHTY
I TEXHIYHOI'O OBCJYT'OBYBAHHS BAI'OHIB B EKCILTIYATAIIT IX
HA 3AJIIBHUIAX €C 3I'TTHO BUMOI'N IHTEPOIIEPABEJIBHOCTI

Onexcumul A. I1., ctyaent
HaykoBuii KOHCYJIBTaHT — K.T.H., TOIeHT Minssan4 A. P.

JIbBiBCchKa inist JIHITPOBCHKOTO HAIIOHAIBHOTO YHIBEPCUTETY
3aJI3HUYHOTO TPAHCIOPTY iMeHi akaznemika B. Jlazapsna

Annotation. The main approaches to increasing the life cycle of wheel pairs according to
the requirements of interoperability are considered. Ways to control the durability of
wheels by controlling technological methods are proposed.

I'moGamizamiss €KOHOMIKH, 3pOCTaHHS BHMOI JI0 INBHUIKOCTI W SKOCTI TEepeBE3CHHS
BaHTAXIB 1 MacaXHpiB, MOCUJIEHHSI KOHKYpPEHIIi, K Ha BHYTPIIIHOMY, TaK 1 Ha 30BHIIIHLOMY
pPHUHKaX MepeBe3eHb, MPU3BOAATH JO HEOOX1THOCTI TEXHIYHOT MOJEpHIi3allil TEXHOJIOTIH pEMOHTY
PYXOMOTO CKJIaJy B raiysi 3a0e3medeHHs MiABUIICHHS KUTTEBOTO LUKITY KOHCTPYKIIIH.

Takox myxe BaXJIMBOIO HEOOXIHICTIO € Y3TO/KEHHS HOPMAaTHBHO-3aKOHOJABUUX AKTiB,
sIKa JI03BOJIMTH 3HIMATH PErioHalIbHI 0OMEKEHHS Ha HaJJaHHS TPAHCIOPTHHUX ITOCIYT.

Tomy Ha manuii MOMEHT yHidikalii HOpMAaTUBHO-TIPABOBOi 0a3W, a TAKOX MiAXOMIB JO
eKCIUTyaTallii, peMOHTY 1 BiJIHOBJICHHIO J€Talledi pPyXOMOro CKJIaAy, BIAMOBIIHO JI0 BHMOT
iHTEeponapadenbHOCTI, € aKTYaIbHOIO MPOOIEMOI0 CYJaCHHX 3aTi3HHULD YKpPaiHu.

V 3B’3KY IUM € aKTyaJbHUMH HACTYIIHI 3aBJAHHS JOCIIKCHHS:

1. IIpoBecTu aHami3 Cy4yacHOro CTaHy BUMOT JO HaIUIaBJIE€HHI KOJICHUX Iap pyXOMOIo
CKIIany YKpaiHu.

2. IlpoBecTu aHaNi3 Cy4acHOrO CTaHy BUMOT JI0 XOJI0OBHX YaCTUH PYXOMOTo cKiany kpaiH €C.

3. Ha ocHOBI mpoBeIeHOr0 aHalli3y 3alPONOHYBATH ONTUMI3AIlII0 TEXHOIOTTYHUX MiIXO/iB
3 PEMOHTY XOJIOBHX YaCTHH YKPAiHCBKOT'O PYXOMOTO CKIJIQAy 3 TPUBEACHHSIM X €BPONEHCHKUM
BHUMOTaM.

[TpoBeneHuit anasni3 cyd4acHOi HOPMATUBHOI JOKyMEHTaIlll Y3, sika periaMeHTy€e Ipolec
HAIUIaBJICHHS KOJIICHUX Map BaHTAXHUX BaroHiB B MiIPUEMCTBAX 3aJII3HULL YKpaiHU (30Kpema,
IacTpykmii 1[B-0019. IHcTpykilisi mo 3BaprOBaHHIO 1 HAIUIABJICHHIO TPH PEMOHTI BAaHTAKHHUX
BaroHiB Ta KOHTEWHepiB), MOKa3aB, 10 3HAYHAa yBara MNPUAUISETbCA TE€OMETpii, ajne He
CTPYKTYpPHUM XapaKTEpUCTHKAM HAIUIaBJICHUX IIapiB, a TaKOX HE 3alpONOHOBAHO IUIAXIB
ONTUMI3aIil JaHOTO Hpolecy A 30UIBIIECHHS TEPMIHY CIY)KOM KOJNICHHUX Map micis ix
HaTUTaBJICHHSI.

Takox OyB mnpoBeneHUil aHami3 HopMaTHBHOI nokyMmeHTauii €C, ska periamMeHrye
mapamMeTpu MIIHOCTI 1 JIOBFOBIYHOCTI 3aJi3HMYHOTO PyXOMOTO CKJIaay. BcTaHOBIEHO, IO
OCHOBHMMHU TMapaMeTpaMH, $Ki PpEeryjiolThcs JTaHUMU HOPMATUBHUMH JIOKYMEHTaMH, €
PO3PaxyHKOBI €KCIUTyaTallliiHl HaBaHTa)KE€HHs, aje TaKl BaXKJIMBl1 MapaMeTpu KOHCTPYKIH SK
CTaH MaTepialy, HAKOIWYEHHS YIIKOIKEeHb, 3HOC, CTapiHHS OIHCAHO HEIOCTaTHbO, IO
HaKJIaJa€ JT0IaTKOBI PU3UKHU Ha 1HQPACTPYKTYpY 1 € aKTyaJbHUM 3aBJaHHSAM, BHUPILICHHS SKOT
HEOOXITHO 3HAMTH JUId MiHIMIi3alli pU3MKIB JUI MacaXHpiB 1 pyXOMOro CKJIaAy MiJ Yac HOro
eKcIuTyaTarfii.

VY cydacHiii HayKOBO-TEXHIUHIN JIiTEpaTypi MOKa3aHO, IO 3HOCOCTIMKICTh OKPEMHUX 30H
BaroHHOTO KoJIeca ITicys BiJHOBHOTO HAIUIABJICHHS BU3HAYAETHCS 1X CTPYKTYpHUM cTtaHoM. Lle
JI03BOJISIE 3aIIPONOHYBATH HACTYIIHI IIJISIXU BITHOBJICHHS KOJIICHUX Tap: Micis HAIUIaBJICHHS Ta ii
00TOYYBaHHS ISl MIABUIICHHS KUTTEBOTO UKy HEOOX1HO MPOBOIUTH MOBEPXHEBY O0OPOOKY
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METOAaMU 1HXXEHepii MOBepXHi: Ha MOYATKY IMOBEPXHEBE 3arapTyBaHHs, MOTIM a00 a30TyBaHHS
MoBepXHi ab0 Ja3zepHEe JIETYBaHHs, IO 3YMOBUTH JIOJAATKOBE ITiJIBHIIEHHS MIiKPOTBEPIOCTI
MOBEPXHEBUX IIapiB, CTBOPEHHS MO3aiUHUX MOKPUTTIB (IIpU Ja3epHOMY JIETYBaHHi), 1 SK
pe3yabTaT MiABUIICHHS X JTOBFOBIYHOCTI.

HJIAXHU Y IOCKOHAJIEHHS KY30BIB BAHTAKHUX
BATI'OHIB J1JIsA MIDKHAPOJHUX IIEPEBE3EHD

Han O. P., crynent rpyna 8-Iatep
HaykoBwuii kepiBHUK: 1.1.H., noueHT [losrantok C. C.

JIHINMpOBCHKMIA HalliOHAILHUM YHIBEPCUTET 3aJ1I3HUYHOTO
TpaHcnopTy iMeHi akaa. JIazapsna

BanrtaxHi nepeBe3eHHS y MIKHAPOIHOMY CIIOJIYYE€HHI 32 TPATUILIHHUMHU TEXHOJIOTISIMH
3aBJAIOTh 3AJII3HUYHOMY TPAHCTIOPTY 30WMTKIB yepe3 MOIIKOKEHHS BAaHTAXIB 1 PYXOMOTO
CKJIaJy, IPU3BOIATH 10 3HAUHUX BUTPAT 4acy Ta mpaui. ToMy OJHHM i3 aKTyaJlbHUX 3aBJlaHb,
IO CTOSITh HHHI TepeJl 3aII3HUYHUM TPAHCIIOPTOM, € 30CEPEDKEHHS 3yCHIIb HAYKU W MPAKTHKH
Ha poO3poOIll, BUTOTOBIEHHI Ta BHUMPOOYBAaHHI BaroHiB 13 3aCTOCYBaHHSM 1HHOBAIIIHHX
TEXHIYHUX PIlIeHb, M0 JO3BOJWIO O MiJBUIIUTH KOHKYPEHTOCIIPOMOKHICTh 3aJTi3HUYHOTO
PYXOMOTO CKJaay 1 1CTOTHO 30LIBIIMTH PI3HOMAHITTS KOHCTPYKII BaHTaKHUX BaroHiB 3
ypaxyBaHHSIM BUMOT JIOTICTHKH ITOCTaBOK B MI>KHAPOIHOMY CITOJTyYEHHI.

VY cyuyacHMX yMOBax IHTErpauiifHOrO PO3BUTKY HEBIIMHHO 3pOCTA€ POJIb TPAHCIOPTY HE
JuIIe sK 3aco0y mepecyBaHHA, ajie W SIK HEOOXiJHOT YMOBH BJIACHE PO3BHUTKY CYCIUIBHUX Ta
€KOHOMIYHUX BIIHOCHH. YKpaiHa 3HaXOIUTbCA B CUCTEMI TPAaHCHOPTHUX MEPEX, L0 3’ €IHYIOTh
3axinny, llentpansny €Bpomy 31 CXigHOO 1 YaCTHHOIO, a TAKOX ICTOPUYHO Ma€ 3HAUYCHHS Y
cnonydeHHsx bantuku 1 Gaceitny YopHoro mops. Tomy, posrisaaroun YKpaiHy B cHcTeMi
MOJIITUKM €BPOIEHCHKOI 1HTErpalii, CTa€e OYEBUIHUM, IO OJHUM 13 Ba)JIMBUX HaNpsSMKIB
PO3BHUTKY € caMe TpaHcnopTHa cepa. BapTo morogutucs i3 IyMKOIO BITYM3HSIHUX (PaxiBIiB, 110
came TpaHCIOpTHa cdepa, BIAITpae BIAYYTHY pOJIb Y E€KOHOMILI KpaiHHM, OIOCEPEeIKOBYIOUU
nporiec oOMiHY ToBapaMH sSIK Ha BHYTPIIIHbOMY, TaK 1 Ha 30BHIIIHbOMY puHKax. CyuacHi
TEHJICHIIII PO3BUTKY TPAHCIOPTHHUX 3ac00iB, TPAHCHOPTHUX TEXHOJIOTIM HArOTh MOXKJIUBICTH
ICTOTHO pO3MIMPHUTH Teorpadiro MepeBe3eHb, HApOIIlyBaTH OOCSATM TPAaHCIOPTHUX MOCIYT Ta
IHHOBAIIIMHO MIAXOANUTHU A0 PO3BUTKY BJIaCHE TPaHCHOPTHOI iH(pacTpykTypu. Came iHHOBaIliiHI
TEXHOJIOTIi y cepi TpaHCIIOPTY CHPUSAIOTh KapIMHAILHUM 3MiHAM HE JIMIIE MOTJIs/IIB TeHAEeHIIH
PO3BUTKY HOBITHIX TE€XHOJIOT1H, ajie i pealbHOro CTBOPEHHS] HOBUX TPAHCIIOPTHUX 3ac001B, K1
0 3abe3neymsii MaKCUMalbHI MPUOYTKH IMPH TEpeMillleHHI HAa3eMHUMH 3aco0aMHM Ha BEJHKi
B1JICTaHI MPU BEJIUKUX MIBUIKOCTSX.

Ha cporogni crnocrepiraeTbcst rocTpa KOHKYpPEHTHa OOpoThOa MiX JepikaBaMHu 3a
JOMiHYBaHHSI Ha CBITOBOMY PWHKY HaJaHHS TPAHCIIOPTHHX TOCIYT, J€ KOHKYPEHTHI IepeBaru
Jal0Th IIBUJAKICTh, O€3MeKy Ta e(eKTHBHICTh, sIKi Oe3MOCepeaHbO 3alexaTb BiJl MIMPOKOTO
BUKOPHUCTAHHS 1HHOBAIlIA Ta BUCOKUX TeXHOJOTIA. Tomy /st YKpaiHu 3a yMOBH iHTErpaiii 10
€BPOIENUCHKOT Ta CBITOBOI €KOHOMIKHM, MOTpeda y BHCOKOPO3BUHYTIM TpaHCHOPTHINA cucTemi
Jenani MOCHITIEThCs. BoHa Mae cratu 6asucoM it e()eKTUBHOTO BXOKEHHSI HAIIO1 JIepiKaBU
70 CBITOBOTO CITIBTOBAPUCTBA Ta 3allHATTS B HBOMY MicCIs, sike O BIAMOBiAIO PIBHIO
BHCOKOPO3BHHYTOI Jiep:kaBu. Cepell yciX BUAIB TPAHCIIOPTY 3aJi3HUYHUIN TPaHCIOPT B YKpaiHi,
AK 1 B 6aratboX KpaiHax, € MPOBIJTHOIO Taly33i0 B JIOPOKHHO-TPAHCHOPTHOMY KOMIUIEKCI, IO
MOSICHIOETHCSI MOTO YHIBEPCAIBHICTIO: MOMJIMBICTIO OOCITYyroByBaTH BCl Taly3l €KOHOMIKH 1
3aJOBOJIBHATH TOTPEOH HACEJIEHHS B MEPEBE3EHHAX MPAKTHYHO y BCIX KIIMAaTUYHHMX 30HAX 1 B
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Oynp-skuid yac. 3ani3HUYHUMA TpaHcnopT Ykpainu 3abesneuye 82% BaHTaxHux i maitxe 50%
[ACAKUPCHKUX MEPEBE3CHb, 3/11HCHIOBAHUX BCIMa BUJAMM TPAHCIOPTY. 32 00cAraMy BaHTa)KHUX
NepeBe3eHb 3ai3HUII YKpaiHW 3aliMaloTh YeTBepTe Micie Ha €Bpas3iiicbkoMy KOHTHWHEHTI,
nocTymnaryuch juie 3ani3Huisam Kuraro, Pocii Ta Inaii. BantaxonanpyskeHicTh yKpaiHCBKHX
3ai3HULb (piuHUi o0csT mepeBe3eHb Ha 1 kM) B 3-5 pasiB mepeBHIIye BiANOBIAHUN MOKAa3HUK
PO3BHHEHUX €BPONEHCHKUX KpaiH.

VY 3B’A3Ky 3 UM NOJAIBIINKA PO3BUTOK 3aJlI3HUYHOI Taly3i CTa€ BaXIJIMBUM JEPKABHUM
3aBIaHHSM, BiJl BUPIIICHHS SIKOTO 3aJICKUTh €KOHOMIYHHUH 1 COIliaIbHUN PO3BUTOK JEP)KaBH, il
1HTerpallisl y CBITOBE CIIBTOBApHCTBO. Taka iHTerpaiiis moBuHHA Oyze 3a0e3neuyBaTucs IpsMuM
3aJI3HUYHUM CHOIYy4eHHSAM MK CX0/10M 1 3aX07J0M B MIKHAPOJHUX TPAHCIOPTHUX KOPUAOPAX,
YacTUHA SKHUX MPOWJe TepUTOpiero YKpainu i Oyae oOciyroByBaTucs YKp3aiai3HUIICIO.

[Ipu oMy ci1i1 3BEpHYTH yBary Ha Taki CBITOBI TEHACHIII1, III0 TPUTaMaHH1 TPAHCTIOPTY:

- BUKOPHUCTaHHS BHCOKOTEXHOJIOTIYHMX Ta EPrOHOMIYHUX TPAHCHOPTHUX 3ac00iB,
IOPUHLUIIB MYJIbTUMOJAAIBHOCTI, CYMYTHHKOBOI HaBiramii, 1HTEJIEKTyaJbHUX TPaHCIOPTHUX
cucreM, iHQOpMAIiTHUX TEXHOJIOTIH, eIEKTPOHHOTO JOKYMEHTOOOITY;

- 3aCTOCYBaHHS KOMIIO3MUTHUX MaTepiajiB, 3HMUKEHHS METAJIOEMHOCTI, IOKpPAIICHH
aepoIMHaMIKH Ta 0€3MEeYHOCTI TPAHCIOPTHUX 3aC00iB;

- BUKOPUCTaHHS NAJUBHO-€KOHOMIYHUX Ta €KOJIOTIYHMX TPAHCHOPTHUX 3aco0iB,
3aCTOCYBaHHS aJIbTEPHATUBHUX BHUIB TalWBa, ‘3€JIEHUX’ BHIIB TPAHCIIOPTY, MPIOPUTETHICTH
1oTped OXOPOHU HAaBKOJIMIIHBOI'O PUPOJIHOTO CEPEAOBUINA;

- MacoBa KOHTEWHEpHU3allis MepeBe3eHb, IHTEPONepadebHICTh TPAHCIIOPTHUX CHUCTEM Y
CKJIaJl JAHIIOT1B OCTABOK;

- TPUCKOPEHHS 1 3a0e3MeYeHHs] CBOEYACHOI JOCTABKHM MAaCaXHMPiB Ta BAHTAXIB 3aBISKH
IIBUJIKICHUM BHJIaM TPAHCIIOPTY Ta PO3BUTKY JIOT1CTHKH, TOLIO.

VY TOl Xe uac 3ali3HWYHA Talxy3b YKpaiHM HE MOBHOIO MIpOIO BiJIOBIJAa€ BHUMOTaM
e(eKTHBHOI peaii3allii eBpOIHTerpaliifHoro Kypcy Ta iHTerpaiii HalliOHaJbHOI TPaHCHOPTHOL
Mepexi B TpaHc’eBpomneiicbKy TpaHCIOPTHY Mepexy. OnHI€l0 3 MPUYMH KPUTUYHOTO PIBHS
PO3BUTKY 3aJi3HUYHOI Trajly3l CTajJO CUCTeMHE HeAo(piHAHCYBaHHS, HEHAJe)KHE TEXHIYHE
o0cyroByBaHHsI 1HQPACTPYKTYPH Ta pyXOMOTO CKJIaay, HEJOCTaTHIM piB€Hb TOMOBHEHHS MAPKY
BaHT&KHUX BAroHiB, a TaKOX TEXHIYHA BiacTalicTb. Tomy Juis 3a0e3nedeHHs e(heKTHBHOCTI
MEPEBI3HOTO TMpolleCy B MeXax YKpaiHM Ta 3a KOPJOH HEOOXiIHMMHU € po3poOka Ta
BIIPOBA/PKEHHsI Yy €KCIUIyaTallilo BaroHIB HOBOTO TIIOKOJIIHHS 3 TIOKpAalleHMMH TEeXHIKO-
€KOHOMIYHUMH I[OKa3HMKaMH, 110 3a0e3MeunTh MiJBUIICHHS 00 €MIB IEpEeBE3€Hb BaHTAXKIB
gyepe3 Mi’KHApO/IH1 TPAHCIIOPTHI KOPUIOPH.

TakuMm 4nMHOM, aKTyaslbHI 3aBJAaHHS, K1 CTOSITh HUHI Mepel 3aJi3HUYHUM TPaHCIOPTOM
IIPY BU3HAYEHH1 OUIBII PalllOHATIBHOI TEXHOJIOT] IEpEeTUHY KOPAOHY, € pO3po0Ka, BUTOTOBJIECHHS
Ta BUIPOOYBaHHS BaroHiB 13 3aCTOCYBAaHHSM 1HHOBALIMHUX TEXHIYHUX PillIeHb, BIOCKOHAJIEHHS
ICHYIOYMX BaroHiB 1 CTBOPEHHS MPHHLUMIOBO HOBHX IHHOBALIMHUX  KOHCTPYKIIii
IHTEPMOJANBHUX TPAHCIOPTHUX 3aco0iB. lle MOBMHHO ICTOTHO MiABUIIUTH €()EKTUBHICTD
TPAHCHOPTYBAHHS BaHTAXIB Yy MDKHApOJHOMY CIHOJYYEHHI Ta KOHKYPEHTOCIPOMOXKHICTb
3aJII3HUYHOTO PYXOMOT'O CKJIaay MpU AOTPUMAaHHI HEOOX1AHUX BUMOT OE3MEKU PyXYy.

110



Marepianu /[BaHamiaroi Mi>KHaApOIHOI CTYyICHTCHKOI HAYKOBO-TIPAKTHYHOT KOHMEPEHITiT
Proceedings of the Twelfth International Student Scientific and Practical Conference

Cexkuisa «EKoHOMIYHI Ta ryMaHiTApHI NP00JIeMH 3AJi3HUYHOT0 TPAHCIIOPTY»
Section «Economic and Humanities Problems of RailwayTransport»

111



Cexkiris «EKOHOMIUHI Ta TYMaHITapHI POoOJIeMHU 3a1I3HHIHOTO TPAHCIIOPTY
Section «Economic and Humanities Problems of RailwayTransport»

WPLYW PANDEMII NA TRANSPORT ORAZ
ZANIECZYSZCZENIE POWIETRZA

Woch Aleksandra
Kierownik naukowy: Dr. of Sci (Dr. Ing) Daszkiewicz Pawel

Sie¢ Badawcza Lukasiewicz — Instytut Pojazdow Szynowych ,,TABOR”

Zanieczyszczenie powietrza stanowi jedno z najpowazniejszych zagrozen dla zdrowia.
Szacuje si¢, ze ponad 91% populacji narazona jest na dzialanie szkodliwych substancji
zawartych w atmosferze. Powoduja one szereg choréb, m.in. choroby nowotworowe oraz
schorzenia uktadu oddechowego. Zta jako$¢ powietrza ma wiele zrodet. W Europie transport
odpowiada za ponad 45% catkowitej emisji NOy w tym 36% stanowi transport drogowy.
Aglomeracje, ktore charakteryzuja si¢ wysokim natezeniem ruchu w wiekszosci przypadkow
zmagaja si¢ z zjawiskiem smogu wywotywanego przez spaliny.

Z uwagi na ogloszenie $wiatowej epidemii na poczatku 2020 roku wprowadzono szerokie
spektrum obostrzen, ktore miaty bezposredni wpltyw na spoteczenstwo i gospodarke. W celu
zmniejszenia liczby zakazen ograniczono dzialalno$¢ wigkszosci sektorow gospodarczych, w
tym w znacznym stopniu transportu. Wedlug danych z maja 2020 roku w 99 krajach
obowigzywat zakaz ladowan rejséw migdzynarodowych, a 52 panstwa zamkngly swoje granice
dla obywateli innych krajow. Wprowadzenie obostrzen w przemieszczaniu istotnie ograniczylo
transport drogowy. Spadek $redniego natezenia ruchu w wielu miastach na $wiecie wplynal na
jako$¢ powietrza. W Los Angeles slynacym z wysokiego zattoczenia autostrad zarejestrowano
spadek natgzenia ruchu o 34% w przykladowym dniu podczas obowigzywania ograniczen w
odniesieniu do analogicznego okresu w 2019 roku. Srednie stezenie NO, zostalo zmniejszone o
30% z 0,013 ppm do 0,009 ppm. W Nowym Jorku w rozpatrywanym czasie $redni poziom
nat¢zenia ulegt zmniejszeniu o 30%. Nastapit spadek stg¢zenia NO; 0 33% odpowiednio z 0,015
ppm w 2019 roku do 0,010 ppm w 2020 roku. W japonskim miescie Osaka odnotowano
zmniejszenie si¢ kongestii o 15%. Stezenie NO; uleglo ograniczeniu o 8% z 0,028 ppm do 0,026
ppm. Obostrzenia w przemieszczaniu wprowadzono rowniez w krajach Ameryki Potudniowe;.
W stolicy Kolumbii — Bogocie $redni poziom natezenia ruchu ulegt zmniejszeniu o 60%,
natomiast st¢zenie NO; zostato ograniczone o 62%. W Santiago w kwietniu 2020 roku zawarto$¢
NO, w atmosferze zmniejszyta sie o 38% pordwnujac z 2019 rokiem. Sredni poziom natezenia
ruchu zostatl zmniejszony o 29,6%. W australijskim Newcastle spadek nat¢zenia ruchu wyniost
2,7%. Stezenie NO; zostalo ograniczone o 1,2% z 0,007 ppm w 2019 roku do 0,0069 ppm w
2020 roku. W Johannesburgu w analizowanym czasie $redni spadek natezenia ruchu osiagnat
45,5%. Stezenie NO, uleglo zmniejszeniu o 66%.

Na Starym Kontynencie pierwszym krajem, w ktorym wprowadzono restrykcyjne
ograniczenia bylty Wiochy. W stolicy Lombardii — Mediolanie w zwigzku ze zmniejszeniem
kongestii 0 23% nastapila poprawa jakosci powietrza o 26% biorgc pod uwage NO, (z 0,025
ppm na 0,0186 ppm). W innych wioskich miastach réwniez odnotowano zmiang. W Bergamo 1
Rzymie stezenie NO, zmniejszyto si¢ o 44%, w Neapolu o 55%, a w Turynie 0 43%. W
Moskwie $redni spadek natezenia ruchu osiagnat 58%. Stezenie NO; zostato ograniczone o 48%
odpowiednio z 0,0178 ppm w 2019 roku do 0,0093 ppm w 2020 roku. W Londynie nastgpito
ograniczenie $redniego natezenia ruchu o 27%. Analizujac zawartos¢ NO, w atmosferze jakos¢
powietrza ulegta poprawie o 24% (0,0082 ppm w 2020 roku i1 0,0114 ppm w 2019 roku). W
Paryzu odnotowano $redni spadek poziomu natezenia ruchu o 36%. Stezenie NO; uleglo
ograniczeniu 0 55%. W stolicy Hiszpanii —Madrycie zarejestrowano spadek sredniego poziomu
natezenia ruchu o 20%. Stezenie NO, wedlug danych ze stacji monitorujacej zostalo ograniczone
0 61% z 0,02206 ppm w 2019 roku do 0,0084 ppm w 2020 roku. W Polsce do aglomeracji
charakteryzujacych si¢ zlg jakoscig powietrza naleza m.in. Krakow, Warszawa oraz Poznan. W
Warszawie podczas trwania obostrzen Srednie natezenie ruchu zostalo ograniczone o 22%.
Stezenie NO, w atmosferze zmniejszyto si¢ z 0,0173 ppm w 2019 roku do 0,0132 ppm w 2020
roku (23%). Znaczaca poprawe jakosci powietrza zarejestrowano rowniez w Krakowie. Srednie
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stezenie NO, zmniejszylo si¢ 0 42% (z 0,0211 ppm do 0,0122 ppm). Istotny wptyw na t¢ zmiang
mialo ograniczenie $redniego nat¢zenia ruchu o 24%. W Poznaniu $redni poziom natgzenia
ruchu zostal zmniejszony o 19%. Biorac pod uwagg stezenie NO; zarejestrowano spadek o 16%.

Do istotnych gatezi transportu nalezy takze kolej. Podczas trwania $wiatowej epidemii
liczba 0s6b korzystajacych z transportu kolejowego ulegla znacznemu ograniczeniu. Wedlug
danych UIC (Union Internationale des Chemins de fer) straty w pasazerskim transporcie
kolejowym w pierwszej potowie 2020 roku wyniosty okoto 36 mld dolaréw. Szacuje sig, ze do
konca roku osiggng one prawie 60 mld dolaréw. Najwigksze zmiany odnotowano w Europie i
Azji. W przypadku transportu towaréw ograniczenie dochodow w pierwszej potowie 2020 roku
szacowane jest na ponad 11 mld dolaréw, a do konca roku oczekiwana strata ma wynosi¢ prawie
26 mld dolaréw. Biorac pod uwage polski transport kolejowy liczba pasazeréw w okresie
styczen-lipiec 2020 roku spadta o 35,24% w poréwnaniu do analogicznego okresu w 2019 roku
(z 190,3 min do 123,23 mld). Najwigkszym spadkiem liczby pasazerow charakteryzowat sig¢
kwiecien oraz maj, wowczas te wartosci zmniejszyly si¢ odpowiednio o 77,01% 1 65,56%. W
okresie styczen-lipiec ograniczona zostala praca przewozowa o 41,11%. W kwietniu 2020 roku
wynosita ona 282,13 mln pasazerokilometrow, co w porownaniu do 1718,79 mln
pasazerokilometréw w 2019 roku oznacza spadek o ponad 83%. W maju natomiast praca
przewozowa zmniejszyta si¢ 0 72,39%. W przypadku pracy eksploatacyjnej zanotowano spadek
o 9,98% w okresie styczen-lipiec. W najwigkszym stopniu praca eksploatacyjna zostata
ograniczona w kwietniu (o 31,82%). Analizujac $rednig odlegtos$¢ przejazdu pasazera miesigcem
charakteryzujacym si¢ najwickszym spadkiem byt kwiecien, wowczas odlegto§¢ zmniejszyta sie
z 65 km w 2019 roku do 46 km w 2020 roku. Inaczej niz w przypadku przewozu os6b epidemia
nie miala tak duzego wptywu na transport towaréw. Niemniej jednak zauwazalne bylo jego
ograniczenie. W okresie styczen-lipiec masa przewiezionych towarow w 2019 roku wynosita
138,55 mld ton, natomiast w 2020 roku osiagneta wartos¢ 123,65 mld ton. Praca przewozowa
zostata ograniczona o 12,93%, a praca eksploatacyjna ulegta zmniejszeniu o 11,5%. Biorac pod
uwage mase¢ przewiezionych towardw, prace przewozowa oraz prace eksploatacyjna miesigcem
charakteryzujacym si¢ najwigkszym spadkiem wartosci byt kwiecien.

Z powodu epidemii i zwigzanych z nig restrykcji rdwniez transport lotniczy stat si¢ w tym
okresie marginalny. Z powodu zmniejszenia liczby pasazeréw w 2020 roku straty w lotnictwie
mig¢dzynarodowym wyniosg od 249 do 262 miliardow dolarow. Najwiekszy spadek dochodow
odnotowuje si¢ na kontynencie azjatyckim oraz trasach trans-pacyficznych, najmniejszy
natomiast w Afryce. Wedlug statystyk przed wprowadzeniem ograniczen (17.02.2020r.) dzienna
liczba lotow komercyjnych wynosita ponad 100 tysiecy. W czasie ich obowigzywania
(14.05.2020r.) zostata ograniczona do 34 tysiecy lotow dziennie. W czerwcu 2020 roku ruch
lotniczy byt o 62% mniejszy niz w 2019 roku. Natomiast dzienna liczba lotow w lipcu zostata
ograniczona o 50%. Transport lotniczy odpowiada za 10% calkowitej emisji zanieczyszczen z
sektora transportowego. Wiekszg emisyjnoscig charakteryzuje si¢ tylko transport drogowy.
Oznacza to, 1z zmniejszenie liczby wykonywanych lotow ma istotny wptyw na redukcje emisji.

Ograniczenia w przemieszczaniu w znacznym stopniu oddziatywaty takze na transport
morski, ktéry odpowiedzialny jest za 10% calkowitej emisji zanieczyszczen z tego sektora.
Analizujac zawinigcia do portu w Unii Europejskiej w pierwszych 37 tygodniach 2020 roku ich
liczba spadta o 14,7% w porownaniu z analogicznym okresem w 2019 roku. Poczatek
zauwazalnego spadku zawinig¢ do portéw rozpoczat si¢ w 12 tygodniu roku, tj. 16-22 marca. Do
sektora zeglugi najbardziej dotknigtego przez obostrzenia zalicza si¢ statki wycieczkowe (spadek
o0 91%), statki pasazerskie (spadek o 32%) oraz morski transport pojazdoéw (spadek o 24%).
Liczba chemikaliowcow, masowcow, tankowcOw oraz statkow typu ro-ro ulegla nieznacznemu
zmniejszeniu o 5%. Zwigzany z zegluga transport konteneréw rowniez zostal ograniczony.
Rozpoczecie epidemii w styczniu 2020 roku spowodowalo anulowanie okolo 350 tysiecy
kontenerow, w tym okoto 151 tysiecy na trasie Europa-Azja.
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AKTYAJBHI IUTAHHA JUCTAHIIMHOT O HABUAHHSA

Kinyn O. M., Kyapux A. B., crynentu rpynu Y3 20118
HaykoBuii KOHCYabTaHT: 1.11e1.H., mpodecop Llapryn T. O.

JIpBiBCBhKaA (imist JIHIMPOBCHKOTO HAIIOHATBHOTO YHIBEPCUTETY 3aJ1I3HUYHOTO
TpaHCHOPTY iMeHi akaaeMika B.JIazapsHa

CporoymeHHsi MOXHa Ha3BaTH epor I1HQopMaTUKW Ta TeiekoMmyHikamii. Lle epa
CHUJIKYBaHHS, TpaHcdepy iHbopmarii Ta 3HaHb. 3HAHHSA CTApIFOTh KOXHI 3-5 poOKiB, a
TEXHOJIOTIYHI 3HaHHS KOXHI 1,5-2 poku. OOcCSr 3HAHb BUITYCKHUKIB 3aKJIaJliB BUIIOi OCBITH
(3BO) moaBoroeThest KOKHI 3-4 poku. SKIIO HE 3MIHIOBATH OCBITHIX TEXHOJIOTIH, TO SKICTh
miAroToBku (paxiBiiB Oyme 0O0'€KTHBHO BiJCTaBAaTH BiJ PIBHS HEOOXIJHOTO HA PHHKY Ipalli.
OnnuM 13 BUIIB iHHOBaAIiKd B oprani3amii ocBitd B 3BO € ¢dopma AMCTaHIIIHOrO HaBYaHHS.
Ocob6nmuBoi aKkTyaslbHOCTI BOHa HaOyBae CBOTOJHI B YMOBaxX KapaHTHHY, CIPHYMHEHOTO
MONIMPEHHSIM KOpOHaBipycHoi xBopobu (COVID-19).

JlucraHiiiiHe HaBYaHHA — 1€ CYKYIHICTh TEXHOJIOTiH, MI0 3a0e3MedyloTh JIOCTaBKY
CTYJEHTaM OCHOBHOI'O OOCSTYy HaBYAJILHOTO MaTepialy, 1HTEpaKTHBHA B3a€MOJisl CTYACHTIB 1
BUKJIaaviB y npoueci HapuaHHSA. B XXI cTomiTTi AOCTYMHICTE KOMI'TOTEPIB W IHTEPHETY, IO
BHU3HAUAIOTH SIK TIEPTEXHOJIOT10, pOOJISATH MOMMPEHHS AUCTAHI[IHHOTO HABYAHHS I1I€ MPOCTIIIe
i mBume. [HTepHET cTaB BeIMYE3HUM MPOPUBOM, 3HAUHO OUTBIINM, HIXK paaio i TenebaueHHs.

Komm’totep yBiOpaB y cebe Bci Buau mepenadi iHdopmaiii, BiH 3a0e3MeYnB BHKIa1a4ya
OIEPAaTUBHUM 1 00’€KTUBHUM 3BOPOTHUM 3B’SI3KOM 31 CTyJEHTaMH, Ji¢ O BOHU He TepedyBaiu.
JlucraHiiiiHe HaBYaHHS BiJirpae Bce OUIbIIY poJib y MojepHizauii ocBiTH. Po3poOHuKU
JMCTaHIIIHOT OCBITH HA3WBAIOTh TaKi ii CHIIbHI CTOPOHH: THYYKICTh; MOAYJIbHICTB; JTOCTYITHICTB;
pPEeHTa0EIbHICTh; MOOUIBHICTB, MIABHIIEHHS $KOCTI HaBYaHHS 3a paxyHOK 3aCTOCYBAaHHS
Cy4acHMX 3aco0iB 1H(OpMalIHHUX TEXHOJIOTIH, 00'€eMHUX €NeKTPOHHUX O10I10TEeK TOIIO;
napajeigbHe M OJHOYAacCHE OXOIUJICHHS BEJIMKOI KUIBKOCTI CTYAEHTIB; CTBOPEHHS €IUHOTO
OCBITHBOTO CEPEIOBHUIIIA.

HaBuanbHuii mporec TUCTAHIIMHOI OCBITH BKIOYae B cebe: caMOCTiiHe BUBYCHHS
TEOPETUYHHUX 1 MPAKTUYHUX MaTepialiiB; MOCTIMHUI KOHTAaKT 3 BMKJIAJaueM; KOMYHIKaTHUBHI
3aHSATTSA, Ha SKUX 3 BUKOPUCTAHHSAM IHTEPAKTUBHUX METOIB (MO3KOBUX IITYPMIB, JIIJIOBHX IroOp,
aHaTI3y KOHKPETHUX CHTYallli TOIIO) 3a0e3MeuyroTh MOTJIHUOJICHEe BUBYEHHS TEM; CHUCTEMY
OILIIHIOBAaHHS 3HAHb HAa OCHOBI OPUTIHAJIBHOTO OaHKYy TECTOBUX 3aBJaHb, MPHUAATHY SIK IS
CaMOIIIATOTOBKH, TaK 1 715l MPOBEACHHS CepTU(IKALIHHUX BUIPOOYBaHb.

JlucraHiiiiHe  HaBYaHHSA, 110  3JIHCHIOETBCA 32  JIONIOMOTOI0  KOMIT'FOTEPHHUX
TEJIeKOMYHIKallii{, Ma€ HaCTyIHI (pOPMHU 3aHSATh:

o Yam-3anamms — HaBUYANbHI 3aHATTA, SKI 3AIACHIOIOTBCS 3 BUKOPHUCTAHHSM 4YaT-
TeXHOJIOTiH. Yar-3aHATTS MPOBOAATHCS CHHXPOHHO, TOOTO BCI YYaCHHUKH MAalOTh OJIHOYACHHUN
JOCTYII JI0 4aTy. Y paMKax 0araThOX TUCTAHIIMHUX HABUAIBHUX 3aKJIAJIB 1€ YaT-IIKOJA, Y SIKIHA
32 JIONOMOrOI0 4YaT-KaOiHeTiB OpraHi3OBY€ThCS JISUIbHICTh BHUKJIAJadiB 1 CTYAEHTIB Y
JTUCTAHIIWHIA GopMi.

o Be6-3anamms — JUCTAHIIAHI 3aHATTS, KOHQEpeHiii, cemiHapu, AUIOBI irpH,
nabopaTopHi poOOTH, MPAKTUKyMH M iHIII (OPMU HaBUAIBHUX 3aHATh, MPOBEIEHUX 32
JIOTIOMOT'OF0 3aC001B TEIEKOMYHIKAIA 1 1HIIMX MOXJIUBOCTeH «BcecBiTHROI maByTuHWY. s
Be0-3aHATh BUKOPHCTOBYIOTHCS CIelializoBaHi OCBITHI BeO-popymu — dopma podotu
KOpHCTYBayiB IO MEBHIM TeMi abo mpoOiemi 3a JOMOMOTOI0 3amlKCiB, L0 3aJUINAIOTHCS Ha
OJTHOMY 13 CalTiB 13 yCTAHOBJIEHOI Ha HbOMY BiJMOBIJHOIO Mporpamoro. Bing yar-3aHsTh BeO-
dbopyMu BIIPI3HSAIOTHCA MOMKJIMBICTIO OlIbINE TPUBAIOI pOOOTH ¥ ACHHXPOHHUM XapaKTepOM
B3a€MOJII1 CTY/ICHTIB Ta BUKJIJadiB.
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e Bideo-kongepenyii TPOBOAATHCS 3 BUKOPUCTAHHAM PI3HUX TUCTAHLIHHUX MIATGOPM Ta
nonatkis, a came: «Moodle», «Zoomy, «BigBlueButtony» ta «Viber». BigBlueButton — BinkpuTte
mporpaMHe 3a0e3ledyeHHs ISl MpoBelneHHs BeO-koH(epeHnid. Cuctema Oyna po3poOiieHa B
mepiry 4epry Ui JaucTaHmiiHoro HaBuyaHHsA. HaszBa «BigBlueButton» mnoxoauts Bin
OpHTiHAIBHOI KOHIEMII, 10 MOYaTOK BeO-KOH(epeHiii MOBUHEH OyTH TaKUM K€ MPOCTHUM, SIK
HaTHCKaHHsA MeTadopuvHOi BeNWMKOli cuHBOI  KHONKW. CBiTOBa  TElIEKOMYHIKAIliifHa
iHppacTpyKTypa Ja€ ChOTOJHI MOXKIHMBICTH CTBOPEHHS CHUCTEM MAacOBOTO Oe3MepepBHOTO
caMOHaBYaHHS, 3araJlbHOro OOMiHY 1H(OpMaIIi€r0, HE3AJIEKHO BiJl THMYACOBUX 1 TPOCTOPOBUX
nosiciB. [lucranmiitne HaB4aHHs BBiMmUII0O B XXI cromtrs sk HalledeKTHUBHINIA CHCTEMa
MIJITOTOBKHU 1 0e3MmepepBHOI MIATPUMKH BHCOKOTO KBamidikamiiiHoro piBHA (axisiliB. ICHYIOTh
aBTOHOMHI OCBITHI YCTaHOBH, CIELIaJbHO CTBOPEHI [UIA IJIed JMUCTAHLIAHOI OCBITH.
[IpeporaTuBoro y MaliOyTHROMY CTaHYTh CIICIialli30BaH1 BIpTyaJIbHI YHIBEPCUTETH — €JICKTPOHHI
BIIKPHUTI YHIBEpPCUTETH. Y BIPTyaJIbHUX AyAMTOPIAX MOKHA Oyae 3roJI0M MOCIYXaTH JIEKIIO,
BUKOHATHU JIA0OPAaTOpHY pOOOTY Ha BIpTyaJlbHOMY CTCHIII, 3HAWTH 3acCO0M Ui MPOEKTYBAHHS,
BUKOHAHHS PO3PaxyHKiB, MOJICIIFOBAHHS CIIPOEKTOBAHOTO MPHUCTPOIO.

JlucraHiliiiHe HaBYaHHS BIJIKPUBA€E CTYACHTAM JIOCTYNl 0 albTEPHATHBHHUX JUKEPEI
iHpopmanii, miABHIIYye EQEKTHUBHICTb CAaMOCTIHOI pPOOOTH, Ja€ HOBI MOXKIHBOCTI ISt
TBOPYOCTI, 3HAXOKEHHS 1 3aKPITUICHHS Pi3HUX NMPpodeCiHHNX HAaBUUYOK, a BUKIIATa4aM J03BOJISIE
pealti3oByBaTH MPHUHIIAIIOBO HOBI ()OPMU 1 METO I HABYAHHS.

AHAJII3 IHHOBAIIMHO-THBECTHUIIMHNUX NEPCIIEKTUB
PO3BUTKY HIANTPUEMCTB 3AJIBHUYHOI'O TPAHCIIOPTY

I'opin A. A., cTyneHT
HayxoBi koHcynbTanTu: Bukiagadi Tominina O. B., Kymnpienxko 1. A.

JIHIIPOBCHKMI KOJIEIXK 3a113HUYHOTO TPAHCIOPTY Ta TPAHCIOPTHOI IHPPACTPYKTypHU
M. [JHinpo

[IpoTsirom TpuBaJIOro 4acy Ajsi €KOHOMIKHM YKpaiHU XapaKTepHUMHU OCOOJIMBOCTAMU OyiH
€KOHOMIYHA KpH3a, MaaiHHSA OO0CSTIB BUPOOHHUIITBA, HECTAOUTHHICTH, MOCTIMHUNA JeIIUT
JIep>KaBHOTO OIOJDKETY 1, SIK HACHiJOK- HEJOCTaTHI 1HBECTHMILIMHI BUTpaTH. B Hacnmigok Takux
MIPOLIECIB BUHHUKJIA HECTaya KOLITIB Ta 3HU3WIMCH OOCATHM KalliTalbHUX BKJIaJ€Hb B OCHOBHI
BUPOOHMYI 3acO0M MIANPUEMCTB 3aJI3HUYHOTO TPAHCHOPTY KpaiHW 1 BIANOBIAHO Maixe
MPUNMHUAIIUCS 1XHE OHOBJEHHS. UMHHa npakTuka (iHaHCYBaHHS MaTepialbHO-TEXHIYHOI 0a3u
BXKe He 3a0e3neuye e(peKTUBHOTO (YHKIIOHYBAHHS MiJMPUEMCTB 3alli3HUYHOTO TPAHCIIOPTY
VYkpaiHu Ta 3[01HCHEHHS HE JIMIIE PO3LIMPEHOro, aje W MPOCTOro BIATBOPEHHS OCHOBHHX
3aco0iB. Tomy BHHUKIA HarajabHa MoTpeda y po3poOIli 3axojiB MOJOJAHHS 3a3HaueHOi
pooGsieMu.

Sk BiZIOMO, BIITBOPEHHSI OCHOBHMX 3aC001B MOJISrae y mpoiieci 6e3nepepBHOr0 OHOBICHHS
MPOJYKTUBHUM CHUJI, IPUPOJHUX PECYPCIB, EKOHOMIYHHUX BITHOCHH. OTXKe, KOXKHUI BUPOOHUYUI
LUK TMOBHHEH CYNPOBOJPKYBATHUCSA BIJHOBJICHHSM BIANOBIAHUX 3ac0o0iB BUPOOHHUIITBA, SIKE
MOJIATAE y 3aMiHI 3HOUIEHHX OCHOBHUX BHPOOHHMYMX 3acO0IB y HAaTypaJlbHOMY Ta BapTICHOMY
BUPQXEHI LUIAXOM NpUIOaHHS HOBUX, OYMIBHMLTBA Ta CTBOPEHHS BJIACHUMH CHJIAMH,
MIPOBEJICHHS KaIlITaIbHOTO PEMOHTY 0€3 MOKpaleHHs SIKICHUX XapaKTepUCTHK.

BpaxoByroun CcTaH OCHOBHMX BHpPOOHMYMX 3acO0iB MIJIPUEMCTB  3aJi3HUYHOTO
TPAHCIIOPTY Take I1HHOBAI[IWHO-IHBECTUIIIHE BIATBOPEHHS Mae OyTH JIWHAMIYHHUM, TOOTO
HaOyBaTH CTaOUIPHUX IIUPOKUX MACHITA01B; MOCTIHHUM, OCKUIBKHA HayKOBO-TEXHIYHUH Mporpec
BECh yac  PO3BUBAETHCH, a  HEOOXIiJIHICTh 3a0e3meYeHHs]  BHUCOKOTO  PIBHSA
KOHKYPEHTHOCIIDOMOXKHOCTI ~ CYO'€KTiB  rocrnojapioBaHHs Oyae BUMaraTH HOCTIHHOTO
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BIIPOBA/KEHHSI JIOCSITHEHb TAaKOTO IPOTrpecy, y TOMY YHCII B OCHOBHI BHpPOOHHYI 3acoOu;
Oe3npepBHUM, 1100 3a0e3neunTH iX 6e3nepediliHe OHOBJICHHS.

[HHOBaMIHO-1HBECTHUIIIIIHE BIATBOPEHHS MOBHHHO BiJI0OYBaTHCS 32 PaXyHOK CTBOPECHHS
IHHOBAIIMHAX TEXHOJOTTYHUX XapaKTEPUCTUK OCHOBHMX BUPOOHHYMX 3aCO01B, K1 IMOJISATAIOThH Y
BIIPOBA/KEHHI CyYaCHHX 3pa3KiB pyXOMOTO CKJIajay, IHHOBALIHHUX TEXHOJIOTIH M1arHOCTUKHU Ta
yTpuMaHHsI O00'eKTiB  1HGPACTPYKTYpH, VYIOPABIIHHA pPOOOTOI CTaHIi Ta 3AIMCHEHHS
JHMCIIETYEPCHKOTO KOHTPOJIIO 3 BHUKOPHUCTaHHSAM TJI00ANbHUX CYHNYTHHUKOBHX CHCTEM, B
YIOCKOHAJICHHI KOHCTPYKIIT 3aIi3HUYHOI KOJIii, BIPOBAHKCHHI CY9aCHHX TEXHOJIOTIH PEMOHTY
Ta MOJIepHi3allii BUPOOHUUUX CIOPYH, Y PE3YJIbTaTi 4oro OyayTh BUPOOISATHCS Ta HAJlaBaTUCS
IHHOBAIIIHI MMOCTYTH 31 MBHUJIKICHOTO TIEPEBE3CHHSI KITIEHTIB.

BpaxoByroun BUIIEBHKIAICHE 1] IHHOBAIIHHO-IHBECTUI[IHHUM BiJITBOPEHHSIM OCHOBHHX
BHUPOOHUYMX 3aCO0IB MIIMPUEMCTB 3JII3HUYHOTO TPAHCIIOPTY OyIEeMO PO3YyMITH JUHAMIYHE,
nocriiiHe Ta Oe3mepepBHE iXHE OHOBJIICHHS Y HATypajlbHOMY, SKICHOMY Ta  BapTICHOMY
BHUPaXXEHI HA HOBIM TEXHIKO-TEXHOJOTIYHIM OCHOBLIIO CHpPUSE CHHXPOHHOMY BIIPOBAIKEHHIO
CY4aCHUX SKICHUX XapaKTEPUCTHK PYXOMOTO CKJIaTy, IHPpacTpyKTypH, iHPOPMALIHHUX CUCTEM,
PEMOHTHOT 0a3u IUIAXOM 3aTY4YeHHS CYKYIMHOCTI IHBECTHIIIMHHUX PEeCypciB, SIK BHYTPIMIHIX, TaK 1
30BHIIIHIX, CIPSAMOBAaHUX Ha 3a0€3MEYCHHS BUPOOHUYOTO IMPOIECY CY4YacCHOK, SKICHOIO,
BHUCOKOMIPOAYKTUBHOIO MaTepiaJbHO-TEXHIUHOIO 6a3010.

[lle omHi€r0 i3 KIIOYOBHX TPAHCHOPTHUX MPOOJIEM € BUHUKHEHHS JAe(ilUTy MPOMYCKHOI
CIPOMO>KHOCTI TPAHCIOPTHOI MEpPeXki, 0 MPU3BOAUTH IO 3HMUKCHHS IIBHJIKOCTI Ta MOPYIICHHS
CTPOKIB JIOCTABKM BaHTaXIB 1 MOJOPOXKI MacaKUpiB. 3a TaKUX YMOB HAYKOBi JOCIIKCHHS,
MPUCBSYEHI BUPIMIEHHIO MpoOJeMH 3MEHIICHHs BIUIMBY (akTopa MepeBaHTaKEHHS
1HPACTPYKTYpH Ha eKCILTyaTaliiftHy poOOTY TPaHCIIOPTHOI MEPEXi, HE BTPATUIIHN aKTyaJIbHICTB 1
Ha 1ed yac. OcoOnuBoi yBaru HaOyBarOTh MOCHIKEHHS, SIKI CIIPSMOBAHI Ha MiJIBUIIECHHS
e(EeKTUBHOCTI BUKOPHUCTAHHS MPOIYCKHOI CIPOMOXHOCTI TPAaHCHOPTHOT MEPEeXi, IO JIa€ 3MOTY
YHUKHYTH 3HaYHUX KaliTalbHUN BKJIaJIeHb Ha 11 MOAEPHI3allilo Ta PO3BUTOK.

Jlig nigBuIIeHHs €(eKTUBHOCTI BUKOPUCTAHHS IIPOIYCKHOI CIPOMOKHOCTI TPAHCIIOPTHOT
Mepexi YKpaiHM 3alponoHOBaHO CcGOpPMYBAaTH BUMOTH JI0 CHCTEMH MapuipyTu3aii
MO13/I0MOTOKIB HAa OCHOBI TIPOBEIEHHS €KCIIEPUMEHTATBHUX JIOCIIKEHb BIUIMBY CTATUCTUIHHX
MaKpOXapaKTEepUCTUK CTPYKTYpU MapLIpyTHUpi3alii MOoi3J0MOTOKIB Ha PO3MOJLUT MPOIYCKHOT
CIPOMO’KHOCTI 3aJII3HUYHOI MEPEXI.

CydacHuil piBeHb PO3BUTKY Ta TioOami3amii CBITOBOI E€KOHOMIKH, aKTHBI3allis
30BHIIIHBOEKOHOMIYHHMX TOPTiBEJbHUX BIIHOCHH, MONYJSpU3ALis TYpU3MYy CEpell HAaCeIEeHHS B
yCbOMY CBITI OOyMOBIIOIOTh BH3HAUaJIbHY pOJb Ta Miclle iHHOBalil y 3a0e3nedeHHi
KOHKYPEHTOCIPOMOYKHOCTI HAalllOHAJIbHOI TPAHCIOPTHOI CHUCTEMH YKpaiHM Ta CTBOpEHI
pearbHUX MOXIIMBOCTEH 11 IHTerpanii 10 eBpOnelchKoi Ta CBITOBOT TPAHCIIOPTHUX CUCTEM.

B ychomy CBiTI macaXMpchKi TEpeBE3eHHS MaJOpeHTaOUIbHI. Aje skmo B E€Bporl
3aJI3HUYHI MEePEBI3HUKY MPALIOIOTh Y KOHKYPEHTHOMY 1 pUHKOBOMY CEPEJOBHIII, TO B YKpaiHi
Ha AT «YkpaiHCbKa 3alli3HULS» JIEKUTh 3HAYHA YacTKa COIIAJBHOTO HAaBaHTAXXEHHS 3
TPaHCHOPTYBaHHAM MiIbroBukiB. Illogo BiHOWMIEHHS 10 3aMi3HUL YKpAiHH, aKTyaJbHUM €
BHUBUEHHS 1 PO3pOOJICHHS OpraHi3alliifHUX 3axo0[iB MOOYAOBU MAacCaXUPChKOi TPAHCIOPTHOI
cucremu. Lle macth 3Mory MakcMMajabHO MOOUTI3YyBaTH Ta IHTETpPyBaTH 3YCHILIS INpalliBHUKIB
yCciX BHUJAIB TPAHCHOPTY Ui KOMIUIEKCHOI OpraHizamii 1 KBadiiKOBaHOTO YIpaBIiHHS
NACaKUPCHKUM TPAHCIIOPTHUM MPOIIECOM B YMOBAaxX BHXOJY 3 KpHU3M Ta 3aKOHOMIPHOTO
MPOTPECUBHOTO PO3BUTKY.

Ha cporomHi OCHOBHMMH 3aBJaHHSAMHM CHCTEMH Oprasizamii 3aidi3HMYHUX MacaXKMPCHKUX
NepeBe3eHb TPAHCIOPTY € CBOE€YACHE, SKICHE 1 IOBHE 3a/I0BOJIEHHS MNOTped HapOIHOTO
TOCIOJIAPCTBA 1 HACEJIEHHS B MEPEBE3CHHAX, MIABUILCHHS €KOHOMIUHOI eeKTUBHOCTI. Cructema
oprasizarii macakKMPChbKUX IEpPeBE3eHb Ha 3aJi3HUYHOMY TPAHCHOPTI MOKJIWKAaHA YB'S3aTH B
€IWHE IJIe PINICHHS COIIadhbHUX 1 TEXHOJIOTIYHUX 3ajad, CIPSMOBAHUX HA IIiABHUINECHHS
€(EeKTUBHOCTI 1 IKOCTI 00CITyrOBYBaHHSI MMACAKUPIB.
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OCHOBHUMH cepe] KX 3a/]1a4, sIKi HOTpeOyIoTh HaiOIb1I0l yBary, €

e OuiHKa CTaHy MAacaXXUPCbKUX IEPEBE3EHb Ta YIOCKOHAJIEHHS CUCTEMHU ONEPaTHBHOIO
JHMCTIETYEPCHKOTO YIPABIIHHS Ha PiBHI MEPEXKi, 3aTi3HUIII Ta TUPEKIii NEpeBe3eHb;

e Pamionamnizariss cxem 000pOTY MaCaXUPCHKHUX TOI3/iB, MPOTHO3YBaHHS BIAXUJIECHb BiJ
rpadika pyxy moi3mis;

e CTBOpPEHHS KOMIUIEKCHOI CHCTEMH aBTOMAaTH30BAHOTO CKJIaJaHHA rpadika Ta po3KiIamy
pyXy TMAaCKXUPCHKUX TMOI3/IB JaJCKOTr0 CIHOMY4YeHHS Ha 0a3l MIHPOKOTO BUKOPHCTAHHS
KOMIT'FOTEPIB 1 MAaTEMaTHYHUN METO/IB;

e ABromaru3auii MpoIeciB MOJEITIOBAaHHS 1 POTHO3YBAaHHS CTPYMEHEBUX MACaKUPO- Ta
1o 3/I0TIOTOKIB 32 HANPSAMKaMHU MEPEeXki 3aIi3HULb YKpaiHu;

e ABTOMarM3allis CKJIAJaHHA IUIaHY (QOPMYBaHHS 1 CXeM O00O0pOTY MNacakKUupChbKUX
COCTaBiB 1 Oe3MepecaouHuX BaroHiB TOIIO.

Tomy, ogHMM i3 MOTEHIiaJIiB MiJABHUIIEHHA KOHKYPEHTOCIIPOMOXKHOCTI 3aJIi3HUYHOTO
TPaAHCIOPTY € KOMOIHOBaH1 IEPEBE3CHHS, SIKi HEOOX1IHO HAPOIIyBaTH. 3aCTOCYBaHHS TEXHOJIOTIT
KOHTpEHIIEpHUX TepeBe3eHbh Ma€ 1 JOAATKOBI IepeBaru: 3HWKYIOTbCS HABAaHTAKCHHS Ha
aBTOIOJIOTHO,0CKUIBKM ~ YaCTMHA BAHTAXOIOTOKY IEPEeXOJUTh Ha 3aJi3HUYHI  KOJIiIO,
3HWKYIOTBCS BUTPATH 3ali3HUIF Ha TOYATKOBI-KIHIEBI omeparii, 3HAYHO MOJIMIIYETbCS
exosioriuHa o0cTtaHoBKa. Tako HEOOXiTHO BpaxoBYBaTW TOW (akT, HIO0 BIAMIHHOIO
0COOJMBICTIO BAaHTKHOTO MOTOKY MK KpaiHamu A3iaTChKO-THXOOKEaHCHKOTO pETiOHy Ta
EBpomnoto € Te, 1110 TpeTHHA BaHTaX1B- 11 KOHTEHHepl nepeBe3eHHs. B Ykpaini konTeiiHepu3anis
BaHTQKOIMOTOKIB IMOKH IOMITHO IOCTYMaeThcsi EBpomeiichbkiil 1 e ofHe 3 Haiicepilo3HImmx
NEePEeHIKO]] A 1HTerpauii yKpaiHChbKOI 3ali3HMYHOI MEpeXKi B CBITOBY TPAHCIOTHY CHUCTEMY.
Konreiinepi ’xe mepeBe3eHHS B IOE€JHAHHI 3 ABTOTPAHCIIOPTOM € HAWOUIBII BUTIITHUMH,
OCKUIBbKU MPH KOMOIHOBAaHMX TMEPEBE3CHHAX Pealli3yeThCsl KIHIEBUUM MPHUHIIMII «BiA JABEpei 110
nsepein». (OCHOBHOIO CTpaTeri€l0 BAOCKOHAIEHHS MAISUIBHOCTI 3alli3HUYHOTO TPAaHCIOPTY
MOBMHHA CTAaTH CTpaTeris iHTerparii, sika nepeadadae (oOpMyBaHHS JIOTICTUYHHX JIQHIIOTIB
TPAHCMIOPTHHUX 1 BAHTAXKHUX MOTOKIB B/l iX BUHUKHEHHS JI0 KIHIIEBOTO criokuBada. OcoOIuBUM
INYHKTOM B LbOMY KOHTEKCTI Ma€ CTaTH HaJaro/KeHHs B3a€MO3B'A3KY 3 IHIIMMH BHUJIAMHU
TPAHCIOPTY, TOOTO y4dacTh y (OpMyBaHHS PUHKY KOMOIHOBaHMX IepeBe3eHb. KomOiHOBaHI
NepeBe3eHHsT MICTATh B c001 mepeBarm BCiXx BUAIB TpaHcnoptry. Ilogo 3amizHUYHOrO
TPAHCIOPTY, CJiJ BUAUIUTH HACTYMHI MO3UTHUBHI PUCH: BIIHOCHO HU3bKY LIIHY NEPEBE3E€HHS Ha
CepeHIX Ta JalbHi BiICTaH1;BUCOKY IIBHUJIKICTh IOCTABKU Ha BEJHKI BIJICTaHi; HE3AIEKHICTh BiJl
KJIIMaTUYHUX YMOB; 3HaYHY YacTOTY 1 PETYJSPHICTh IEPEBE3E€Hb; MEHIIAa KUIbKICTh MOLIKOIKEHb
BaHTaXiB, HIK B aBTOMOOLIBHOMY.

CBo€yacHe Ta MOBHE 3aJJ0BOJIEHHS MOTPEO KIIEHTIB TPAHCIIOPTHUX MMIJIPUEMCTB TOJISATa€E
B CTBOpPEHI HAWOUIbII 3pyyHHH 1 BUTIIHUX YMOB 3a0€3ME€uUeHHs] MPUCKOPEHOI JTOCTaBKH, B
pe3ynbTaTi fKOi BiIOyBAa€ThCS EKOHOMIS 4Yacy MacaKupiB 1 3MEHIIYEThCS IOBHA BapTICTh
ToBapiB. IIpuckopeHHs nepeBe3eH 3ali3HUYHUM TPAHCIOPTOM- OJIHA 13 CTPATET1YHUX LiJIeH Horo
PO3BUTKY, peaiizalis $KOi 3aJeXUTh Bl I1HHOBaLIHHOTO MpPOPUBY, SKUA MoOXke OyTu
peaizoBaHMi JIMINE 3a aKTHBHOI JepXaBHOI MiATpUMKHU. lle Bumarae peamizaiii KOMIUIEKCY
TEXHIYHUX, TEXHOJIOTIYHMX Ta YMPAaBIIHCHKUX 3aXOJIB CTPATETIYHOTO XapaKTepy 3 METOI0
BUOOpY HaMOLIBII e(pEeKTUBHUX HANpsAMKIB Ta MUIAXIB BIPOBAKEHHS HOBHMX TEXHOJIOTIH,
MPOEKTYBAaHHS BUMIB NPUCKOPEHUX TPAHCIOPTHUX MOCHYr (MIBHAKOI JOCTaBKM BAaHTaXIB 1
MacaKUpiB), a TAKOXX METOJIB OpraHizalii TPaHCIOPTHOTO BUPOOHUIITBA, CIPSIMOBAaHUX Ha
PO3BUTOK 3aJII3HUYHOT Tay3i.

OcHOBOIO 1HHOBALIIHOI cTparerii € cepeAHbO-1 JOBIOCTPOKOBIM TMEPCIEKTUBI €
MIPUCKOPEHHS 3 ypaXyBaHHSAM MOKJIMBUX 3MIH BHYTPIIIHIX Ta 30BHIMIHIX (AKTOpPiB, 3aTy4eHHS
pe3epBiB BUKOPUCTAHHS HasIBHUX 1 MOTEHLIHHUX PECypPCiB.

Cranuii eKOHOMIYHHIA PO3BUTOK 3aJII3HUYHOI TajTy3l € 3aBJJaHHAM KOMIIJIEKCHUM 1 BUMarae
3yCHJIb BiJ YCIX TUIOK BJIagd Ta HAIIOHAIBHOTO TOCIONAPCHKOr0 KOMIUIEKCY B Iutomy. Jlis
bOT0 HEOOXITHO BHPIMIUTHA I1HBECTUIIMHY NPHUBAOJIMUBICTh Tay3i, Y3rOAWTH pPOOOTY BCIX
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YYaCHUKIB TPAHCIIOPTHOTO PHHKY.

BukoHaHHs BHIlIe3a3HAYEHUX 3aXO/AIB HE TUIBKU JOMOMOXE Tany3l, a W CHpHUSITHME
3MIITHCHHIO EKOHOMIKHM BCi€l KpaiHH, a TOMYy ¥ WiABUIICHHIO J0OpOOYTY YKpaiHCHKOTO
HacejeHHsA. ToOTO BMNPOBA/PKCHHS 1HHOBAI[IHHO-IHBECTUIIIMHOTO BIATBOPEHHS OCHOBHHX
BUPOOHUYMX 3aCO0IB MIANPUEMCTB 3ATI3HUYHOTO TPAHCIOPTY Oy/Ie CHPHSITH ITiIBUIICHHIO
€(eKTUBHOCTI iXHHOTO ()YHKIIIOHYBAaHHS, €KOHOMIYHOMY PO3BUTKY Ta IHTErparii BITYUN3HIHOTO
3aJII3HUYHOTO TPAHCIIOPTY Y 3aralIbHOEBPOIEHCHKY TPAHCTIOPTY CUCTEMY.

BITPOBAJI’KEHHSI CACTEMM CEPTU®IKAIIII BUPOBIB 3AJIIBHUYHOI'O
IMPU3HAYEHHS BIAIIOBIIHO 10 BUMOI' 3AKOHOJIABCTBA €C

[TanbkiB . M., cTyneHTKa
HaykoBuii KOHCYIBTaHT: K.€.H., Aol. Opnoscbka O.B.

JIpBiBChKa Pinist [JHITPOBCHKOTO HAI[IOHAILHOTO YHIBEPCUTETY 3aJ1i3HUYHOTO
TpaHCHOPTY iMeHi akaaeMika B.JIazapsHa

B ymoBax akTyalbHOCTI TpOIECiB iHTEpOnepabeabHOCTI Ta TEXHIYHOI TrapMoOHi3alii B
KOHTEKCTI PO3BUTKY IHTEIPOBAHOI 3alli3HWYHOI CUCTEMH Ta 3alli3HWYHOTO €BPONEHCHKOro
MIPOCTOPY, 3aNpOBaPKEHHST 00OB'A3KOBOI cepTHdIKaIii 3ali3HUYHOI MPOAYKIT BIAMOBIAHO 10
pernaMenTiB €C, 1acTh MOXIMBICTb 10 3a0e3leueHHsl IMOCTayaHHsA Ha MiJIpuUeMcTBa Y3
MPOJYKINT 3 HAJNEKHOI SKICTIO, SIKa BIAMOBIJAE BCTAHOBJICHHUM Creru@iKaimisIM, sKi €
0e3neyHrMH JJIs JIIOJIeH, a TaKoXK 3a0e3neuyBaii O OXOPOHY HaBKOJIMIIHBOTO CEPEOBUIIIA.

Ceprudikanis — 1e nporeaypa, 3a J0ImOMOTro0 sIKOi BA3HAHUK B YCTAHOBJICHOMY TOPSIIKY
OpraH JOKYMEHTaJbHO 3aCBiUY€ BIIMOBIIHICTh MPOAYKIi, CUCTEM SIKOCTi, CUCTEM YIPaBIIiHHS
SKICTIO, CHCTEM YIPAaBIIHHS JIOBKULISIM, MEPCOHAIY BCTAHOBJICHHM 3aKOHOJABUYMM BHMOTAM.
IcHye nBi OCHOBHI (pOpMH HOpPMATHBHO-TNPaBOBUX akTiB €C: AUPEKTHBH, SKI OKPECIIOIOThH
CHUIbHY METY JUIsl JOCATHEHHS JJIs BCIX KpalH-4JIeHIB, 3AJIMIIMBIIN JAEpKaBHUM opraHam BHOIp
¢dopmu 1 cnocoOy ii BUKOHAHHS (He 3000B'sI3yBaTH Oe3MOCEPEHbO) Ta PO3MOPSKEHHS, 110
BujaHi [lapaamenrom, axi 00yMoBIIOIOTH (DyHKIIOHYBaHHS €Bponeiicbkoro Corwo3y, a TaKoX Ti,
0 BHJAIOTbc €BpokoMmiciero 1 € y3aragbHeHHA jaupekTuB. IlpaBuma TSI (TexHiuHi
cnenudikaiii iHTepornepadeabHOCTI) € 000B'S3KOBUMH JJIsi JOTPUMAHHS 1 MICTATH IMpaBuia 1
HOpPMH, a TaKOX iX YacTUHM, SKI MOXyTb OyTu mopaani no TSI y pas3i HeoOximHOCTI A
TOCSTHEHHS IJIEH TUPEKTHUBH.

3nak CE € eanHo10 03HaKOO BIAMOBITHOCTI B Mexkax €Bponeiicbkoro Coro3y. Bupobnuk,
po3mimytoun CE Ha cBoiil mpoaykiii, 1a€ 3p03yMITH KOHTPOJIOIOUUM OpraHam, 10 MPOIYyKIIis
BIJIMOBiA€ y3TO)KEHUM BUMOTaM 1 € 0e3MeuHo0, a BUPOOHHK rapantye 1o 6e3neky. 3uak CE
Ma€ 3aCTOCOBYBATHCS 3 TICBHUMH TNpaBIJIaMH. BiH MOBHHEH OyTH BHCOTOIO HE MEHINE 5 MM, HE
CTHpaTUCS, MapKyBaHHS MOKE€ HAaHOCHUTHUCS Ha caM BHUpiO, Ha MPUKPIIIIEHY 10 HbOTO €TUKETKY,
Ha Horo ynakyBaHHS a0 Ha OyAb-SKy CYNpPOBIJHY TOKYMEHTalilo. IHTerparis 3aai3HUYHOTrO
TpaHCHOPTY YKpaiHM B €BPONEHCHbKY MEpexy BHUMAara€ HOBOTO 3aKOHOJABUOTO MiAXOIY JUIs
TEXHIYHOT TapMOHI3allii, 3 TOYKU 30py CKIAJAHOCTI TEXHIYHUX PIIIeHb Ta opraHizaliiHux. Takum
YHHOM, BCTAHOBJIEHHS OOOB'I3KOBUX BHMOT cepTudikailii BIiAMOBIIHO [0 €BPOMEUCHKUX
CTaHJApTIB MPOAYKIIi BITYM3HSHOTO BUPOOHMIITBA, a TaKOXX MPOIYKIIi, IIO BBO3UTHCS B
VYkpainy, 3akyrmieHoi [ norpe0d 3ali3HMYHOrO TPAaHCIOPTY, MAaTMME BUCOKHH E€KOHOMIYHUI
MOTEHITIaM, KU HE BUKOPHCTOBYETHCSA 3 TEXHIYHOI, OpraHi3amiifHOI Ta 3aKOHOJIaBUOi TOYKH
30py - Oap'epiB, sKi MOB'S3aHI 3 JOBIOCTPOKOBUM DPO3BUTKOM 3ali3HUYHOI'O TPAHCHOPTY B
KOXKHIM KpaiHi okpemo. [Ipuabana mpoaykitis Oyae MaKCUMaJIbHO €KOJIOTIYHOIO 1 Oe3nevHa 10
CHOYKUBAYiB MPOIYKIIii.
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AOCIIUKEHHA TA TOPIBHAHHSI CAHITAPHO-TIT'TEHIMHUX BUMOI'
TA IXHYACTHUH 10 TACAXKHUPCBKOT'O PYXOMOI'O CKJIALY

Pon P. 1O.
HaykoBuii koncynpTanT: qoueHT Conomsk JI. U.

JIHINMpOBCHKMI HAliOHAILHUM YHIBEPCUTET 3aJ113HUYHOTO
TpaHCIIOPTY iMeH1 akanemika B. Jlazapsina

Ha cporoaHiniHiii 1eHb €BPOIHTETpaLlis € TOJOBHUM 1 HE3MIHHUM IPIOPUTETOM Y KpaiHH.
TpancopTHi Mepeki Ta TOCIYTH BIAITPalOTh KIOYOBY POJIb Yy TMOMNINIICHI SKOCTI JKUTTS
IpPOMAJIsIH KpaiHU Ta y 3POCTaHHI MOKJIMBOCTEN PO3BUTKY IPOMHUCIIOBOCTI, TOMY, TPAHCIIOPT €
OJIHI€IO 13 KITF0Y0BUX cdep cmiBmpari Mix €C 1 Ykpainoto. OCHOBHOIO METOIO TaKO1 CIiBIIpaIli €
CIPUSTHHS PECTPYKTYpHU3allii Ta OHOBJCHHS TPAHCIOPTHOTO CEKTOpY YKpaiHH 1 MOCTYNOBii
rapMoHi3allii Jir0Yux CTaHIapTiB Ta MOJITUKH 3 icHyrounMH B €C.

[IpiopureroM B poOOTI 3ami3HUIl YKpaiHU 1€ € MOXKIUBICTh JOCSITTH CTIHKOTO
€KOHOMIYHOTO 3pOCTaHHS Ta IHTEIPYBATHUCS 3 €BPOIEHCHKOIO TPAHCIIOPTHOIO MEPEKEIO.

3anmi3HUYHUN TpaHCTIOPT YKpaiHM € OCHOBHHM 13 IEPEBI3HUKIB JAEpKaBU, OTHHUM i3
KJIFOYOBHX (dakTopiB 3a0e3meyeHHs i €KOHOMIYHOTO pocty, T1JIBUILICHHS
KOHKYPEHTOCIIPOMOKHOCTI HaIllOHAJIbHOI €KOHOMIKH Ta SIKOCT1 KMTTS HaceJeHHs. BinmoBiaHo
70 IBOTO TMIiATOTOBKA 1H(PACTPYKTYpH 3ai3HHIb BKIIOYAE€ BUPIMIEHHS PsAy CEPHO3HUX
3aBJaHb, 0e3 SKHUX BIIPOBA/KEHHS 1HHOBALIHHOI KOMILJIEKCHOI MOJENI MacCaKUPCHKOTO PYXY
IPAKTUYHO HEMOJKJIMBE, 30KpeMa IOKpAIlEHHS CaHITapHO-TIT€HIYHUX HOPM MACa)KUPCHKOTO
PYXOMOTIO CKIay.

[IpoBenenuii aHami3 B HAaNpsMKY CaHITApPHO-TIMEHIYHUX BHUMOI JI0 MAaCakKUPCHKOTO
pPYXOMOTO CKJaay, TIIOKa3aB IO II€ THTaHHS HE JIOCTaTHHO BUBYEHO. [ OJIOBHOIO METOIO
JOCHIJKeHb OyJlo IMpoaHalli3yBaTM HOPMAaTHBHO-TEXHIYHY JIOKYMEHTAIll0 ILI0J0 CaHITapHO-
Tiri€HIYHUX BUMOI J0 MACaKUPChKOI'O PYXOMOIO CKJIAAy Ta iX YacTUH 3TiAHO BHUMOT
1HTEpOnepadebHOCTI.

st TOCSTHEHHSI TOCTaBJIEHOT METH B POOOTI BHUKOHAHO: OIJISJ ICHYIOUHX JDKEpEI
CaHITApHO-TIT€HIYHUX BHUMOI, BHMBUYEHHS HOpMaTMBHOI 0a3y €Bpocorody B ramysi
1HTepoIepadenbHOCTI acaXUPChKUX BAarOHIB, aHali3 apaMeTpiB MacaXKMPChKUX BaroHIB 3T THO
BUMOI' HOPMaTUBHUX JOKYMEHTIB, pO3pO0JIEHHs peKOMEHJallll 110/I0 MPUBEACHHS NapaMeTpiB
MacaXMPChKUX BaroHiB y BIANOBIIHICTh /10 BAMOT 1HTEpONEepadbenbHOCTI.

Ha ocHOBiI mpoBeeHOro aHajizy BiANOBIAHUX HALIOHAJBHUX 1 MDKHApOAHHUX HOPM 1
NpaBUJ Ta ONPAIbOBAHUX JAHUX, aBTOPOM PEKOMEHJ0BAHO HACTYIHI MapaMeTpH CaHITapHO-
Firi€HIYHUX BUMOT 3 METOIO MOKPAIIEHHS MIKpOKJIIMaTy MacakUpPChbKUX MepeBe3eHb B YKpaiHi,
aK1 Oynu 6 1HTeponepabelbHUMU 3 KpaiHaMu €BpOCOI03y, a caMme: MiATPUMaHHS TEMIEpaTypu y
BaroHi +22-24 °C Bnuitky, B3uMKYy — +20-22°C; mBHUAKOCTI NEpeMillleHHs IMOBITPs y BaroHi
BiiTKy 0,20 M/c, a B3uMKy — 0,30 M/c; BiTHOCHOT BOJIOTOCTI MOBITPs BIITKY 1 B3UMKY — 40—60 %);
OCBITJIEHOCTI TACaXUPCHKOTO BaroHy sK BIITKY Tak 1 3umoro 30-150 nk. Takox
PEKOMEHYETbCS POOUTH KIIIMaT-KOHTPOJIb 1HAMBIAYaJIbHO Ha KOXHE KyMe MacaXHpPChKOTro
BaroHy, 1o 3a0e3ne4ynTh KoM(OPT KOKHOTO Macaxupa.
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EKOJIOTTYHA BE3IEKA I/l YAC ABAPIMHUX CUTYAIIIA HA
SAJIIBHUYHOMY TPAHCIIOPTI
Kistmko H. A., ctynenTka
HaykoBuii koHCcyabTanT: mpodecop [Mumumuayk O. f.

JHepxaBHUH yHIBEPCUTET 1HOPACTPYKTYPH Ta TEXHOJIOTIN

ITin exkonoriuHor Oe3MeKOI pPO3YMIETbCA CTaH 3aXUINEHOCTI JKUTTEBO BAKIMBUX
iHTEepeciB 0COOMCTOCTI, CYCHUIBCTBA 1 JEp>KaBU BiJ BHYTPIIIHIX 1 30BHIMIHIX 3arpos, MO
CTBOPIOIOTBHCSI BHACIIIOK HAA3BHYAHHMX CHUTYalllll NPUPOAHOrO 1 TEXHOI'€HHOIO XapakTepy.
[IpaBOBOIO OCHOBOIO €KOJIOTIYHOI Oe3neKkH € 3akoHu YKpainu «IIpo 0XOpoHY HaBKOJIMIIHHOTO
npupogHoro cepenoBuma», «IIpo Oesnexky», «IIpo 3axuct HaceneHHs 1 TepUTOPIH BifJ
Ha/I3BUYAHUX CUTYalil MPUPOTHOTO 1 TEXHOTEHHOTO XapakTepy», «IIpo moxkexny Oe3neky» ta
«[Ipo pamianiiiny 6e3nexy HaceneHHs». Haa3zBuuaitHoto € 00cTaHOBKA Ha MEBHIM TEPUTOPIi, 110
CKJIajacs B pe3yJbTaTi aBapii, HeOE3MeYHOTo MPUPOJHOTO SBHIIA, KaTacTpodu, CTUXIHHOTO Yu
HIIOTO JIMXa, K1 MOXKYTh CIPUYMHUTH 200 CIPUYUHUIIM 32 COOOIO JIFOJCHKI KEPTBH, IIKOIY
3JIOPOB'IO JIIOJIeH a00 HABKOJMIIHBOMY MPUPOJHOMY CEPEIOBHIINY, 3HAUHI MaTepianbHi 30UTKU
Ta MOPYILIEHHS YMOB XHUTTEAISIIBHOCTI JIIOACH.

Hapm3Buuaiini cutyartii HogUIIOTECS 32 Cepor0 BHHUKHEHHS, BIIOMYOI TPUHAIECKHOCTI Ta
MaciITady HaCIiJIKIB.

3a ceporo BUHHKHEHHSI HaA3BUYalHI CUTYaIlil MOIUISIOTHCS HA TEXHOT€HHI, IPUPOIHI Ta
€KOJIOT14HI.

[Tpuponni Ham3BHuaiiHi cutyamii KiIacuiKylOThCS 3a BUAAMHU CTUXIMHUX JuX. BoHn
JUIATHCS HA IPYNHU BIAMOBIIHO A0 NPUPOJHUMHU SIBUILAMM, 110 IPU3BOASATH 10 iX BUHUKHEHHS -
reodi3uyHi, TeOoNOriyHi, TiAPOMETEOPOJOriuHl, Temiopi3uyHi 1 MacoBi 3axXBOPIOBaHHSL.
Han3BuuaiiHi cutyallii €KOJOTIYHOTO XapakTepy MOAUIAIOTHCS Ha MOB'S3aHI 3 HEraTMBHUMH
3MiHaMHM cymii, rigpocdepu, armocdepu, Oiochepu. 3a MacmTaboMm 1 B 3aJI€KHOCTI BiJ CHJI Ta
3ac00iB, IO 3aTy4arOThCS MO0 JIKBIJAIli MOXJIMBUX HACHIAKIB, HaJI3BUYalHI CHTYaIlil
BHU3HAUAIOThCA SIK NMPUBaTHI, 00'€kTOBI ab0 MICIEBI, perioHalbHI 1 r1o0anpHI. PerioHanbHi
Ha/I3BUYaliHI cUTYyaIll MOIUPIOIOThCA Ha JeKiIbka o0nacrtel, pecryOmiky a0 BEIMKHI pPerioH.
['mo0anbH1 HaA3BUYAMHI CUTYaIlll OXOIUIIOIOTh KIJIbKa Cy0'€KTIB 1 CyMIKHI KpaiHu. J{o mikBigamii
HACNIJKIB Ha TEpPUTOpPIi KpaiHU 3aydyarOThCsl CHUIM LMBUIBHOI 00OpOHM, 30pOiHI cuiH,
MIHICTEPCTBA 1 BIIOMCTBA.

ABapiiHUMH CHUTYyallisIMM TpU TE€PEBE3€HHI HEOE3MEUYHUX BAHTAXKIB Ha 3aJI3HUYHOMY
TPAHCIOPTI HA3MBAIOThCSI CTAaHW, BIMIHHI BiJl YMOB HOPMAaJbHOTO IEPEBE3E€HHS BaHTAXKIB.
TpaHcnopTHi nepeBe3eHHs, 0COOIMBO MEPEeBE3CHHs HeOe3MeUYHUX BaHTaXiB, MOXKYTb BHOCHUTH
CBIi HEraTUBHUIN BHECOK Yy MOTIpIIEHHS O€3MeKH 1 €KOJIOriyHOi 0OCTaHOBKU MO BCIH TEPUTOP
Ykpainu.

JlikBiamis HacliOKIB aBapiiHUX CHUTyalid, [0 BHHHUKAIOTh MiJ Yac IEPEeBE3CHHS
HeOe3NMeYHUX BaHTaXiB, BUMAarae 3HAYHMX KOIUTIB JUIsl 3MEHIIEHHS BIUIMBY Ha HABKOJIMIIHE
cepenoBuiie: arMmochepy, BOAHI OaceiHu, mia3eMHI BOJIU, TPYHT. 3aX0/Iu 3 JIIKBIIAIlli aBapiiHUX
CUTyallii TOBHHHI MPOBOJUTHCA BHXOJSMYM 13 CHUTyalii, OOCTAaHOBKHM 3 YypaxyBaHHSIM
BJIACTMBOCTEH BAaHTaXIB, 10 MEPEBO3STHCS, X BUOYXOIMOXKEXKHOI HeOe3MeKu, HeOe3nmeKku s
JoAel 1 TBapUH, a TaKOX JIOTPUMAHHS 3axOJiB Oe3MeKH 1 MomepeKeHHs, NepeadadueHux
[IpaBunamMu mepeBe3eHb BAHTAKIB Ta 3a3HAYCHUX B aBapIMHUX KapTKax. 3a marepiajaMu
Mixsinomuoi komicii 3 exojoriunoi Oesmekn YkpaiHM HalOUIbIIe aBapiHUX CHUTYalil
MOB'I3aHO 31 CKUJAHHAM HadTu 1 HapTOompoaykTiB. Ha 3ami3sHUYHMN TpaHCHOPT MNpHIAJAE
6mu3pko 29% mnomiOHUX MOJiN, NMPH SIKUX B HABKOJIMIIHE CEpPEIOBHUINE NOTPAIISUIM Taki
€KOJIOTIYHO HeOe3MeyHi PeUOBHUHHM, SK TeNTaHTeKcaHOBas (Ppakilis, CTUPOJ, 130MPOMUIOEH301,
¢deHonpHa cMousa 1 pi3HI HadTompoaykTH. Ha 3amisHMUHOMY TpaHcmopTi ¢yHKLIi aBapiiiHO-
PATYBAJIBHUX CIYO BUKOHYIOTH CIEIiaabHI (POPMYBaHHsI, B TOMY YHCII BIIOYIOBHI MOi3AH IS
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TKBiaMii HACTIAKIB CXOMIB 3 PEHOK 1 3ITKHEHb PYyXOMOTO CKJIaay 1 HaJaHHS JOMOMOTH TpH
CTUXIMHUX JIMXax, MOXKEeKHI MOI3M JUIsl TaciHHS MOXKEX Ha 00'eKTax 1 pyxoMoOMy CKJIaai Ta
HAQ/JIaHHS JIOTIOMOTHM B HAJ3BHYAHMX CHUTYyalisX, (GopMyBaHHsS cui i 3aco0iB HiANPHEMCTB
3JII3HUYHOTO TPAHCIIOPTY.

EKOJIOTTYHI ACIHEKTH EJJEKTPOMATHITHOI BE3IIEKH
HA 3AJIIBHUYHOMY TPAHCIIOPTI

Konunos B. B., crynent
HaykoBuii koncynpTanT: qoueHT Conosk JI. U.

JIHINMpOBCHKMIA HalliOHAILHUM YHIBEPCUTET 3aJ1I3HUYHOTO
TpaHCHOPTY iMeHi akaaemika B. Jlazapsua

[Ipobnema enekTpoMarHiTHOi Oe3MeKHM 1 3aXMCTy HABKOJMIIHBOTO IMPHUPOIHOTO
cepenoBuina Big BBy EMB HaOyna OLIbIIOi akTyaabHOCTI 1 COLiaabHy 3HAYUMICTh, B TOMY
YHCIi HA MDKHAPOJHOMY PiBHI. AHAJII3 CTATUCTUYHUX JaHUX MOKa3y€e HAsSBHICTh BUCOKUX PIBHIB
eJleKTpoMarHiTHoro BurpomiHioBaHHsS (EMB), B TOMy 4uCIi TEIUIOBHX 3HA4Y€Hb, B MICIAX
HEJIOCTYNHUX JUIsl JIIOAMHHU, ajie 3aceleHux mnpeacraBHUKamu ¢iaopu 1 daynu. Onnax
HopmyBaHHS EMB sk ¢izudnoro (axkropy 30BHIIIHBOTO CEpEIOBHUINA MPOBOIUTHCA TLTBKH 3
METOIO0 HOTO CaHITapHO-TITi€HIYHOT OLIHKHW VIS JIFOJMHH, a €KOJOTIYHI HOPMATHBH IS JKEPEI
EMB B Vkpaini BincytHi. [IpoBenennii anai3 eKCepuMEHTAIBHUX POOIT MOKa3yroTh, mo EMB
€ BeJIbMH YYTJIMBUM (PaKTOPOM JIJIs BCIX €JIEMEHTIB €KOCUCTEM BiJl JIFOJIMHU 1O HAHIPOCTIIINX.

Anamiz miaHiB Tamy3ed 3B'A3Ky, mepemadi Ta oOpoOku iH(opmarii, TpaHCIIOpPTY 1 psimy
CYYaCHHUX TEXHOJIOTIH MOKa3ye, 110 B HAHOMMKYOMY MailOyTHhOMY Oyzie HapOCTaTH BUKOPUCTaHHS
TEXHIYHUX 3ac001B, 1110 TEHEPYIOTh €JIEKTPOMArHITHY €HEPTi0 B HABKOJIMIIHE CEPEOBUIIIE.

B yMoBax mepexony A0 pMHKOBOI €KOHOMIKHM BKpail HeoOXi/HE BBEJCHHS €KOHOMIUHHUX
MexaHi3MiB peryntoBaHHs EMB Baenennst exkosnoriydoro nogarky 3a BmiuB EMB. 'onoBHoro
METOI0 JIOCHI/KeHb, BHUKOHAaHMX aBTOpPOM, OyJO0 BHBUEHHS BIUIMBY €JIEKTPOMArHiTHOrO
BUIIPOMIHIOBAHHS BiJl OO0’€KTIB 1H(QPACTPYyKTYpH 3aJi3HUYHOIO TPAHCIOPTY Ha EJIEMEHTHU
HaBKOJIMIIHBOTO CEPEJOBUIIIA.

JIns ocsATHEHHs TOCTaBJIEHOI METH B POOOTI BUKOHAHO: aHAJI3 CaHITapHO-TEXHIYHUX
XapaKTepPUCTUK ICHYIOUMX JDKeped eNeKTPOMArHiTHOrO BHUIIPOMIHIOBAaHHS Ha 3ali3HUYHOMY
TPAHCIIOPTI; OLIHKA O10JIOrTYHUX e(eKTIB BiJ] BIUIMBY €JIEKTPOMArHITHOIO 3a0pyIHEHHS Ha *KHBI
OpraHi3MM Ta €KOCUCTEeMHM; BHMBYEHO CYYaCHUM  IHHOBALIMHMHA  JOCBiA ~ HOPMYBaHHs
€JIEKTPOMArHiTHOrO BUIIPOMIHIOBAHHSI; TOCII/PKEHO CyYacHI IHHOBAIIli Ta po3po0JIeHO peKOMeH Tarlii
I110/10 3MEHILICHHs HeraTuBHOTo BIUMBY EMB Bii 00’ €KTiB 3a1i3HUYHOT 1HPPACTPYKTYpH.

Ha 6a3i npoBeneHoro aHaisy BiANOBITHUX HAIIOHAIBHUX 1 MID)KHAPOJHUX PETJIaMEHTIB Ta
OIpalbOBaHMUX JAHUX HAJAHO MPOIO3MUIII 1100 OCOOIMBUX BUMOI MOHITOPHHTY, 3BITHOCTI Ta
3a0e3MeyeHHs eeKTPOMAarHiTHOI 0e3MeKkH Ha 3aJi3HUYHOMY TpaHcHopTi. Tak, y TUX BHUIAIKaX,
KOJIU HEOOXITHO BHCOKE EKpaHye, PEKOMEHIOBAaHO 3aCTOCOBYBATH EJIEKTPOMArHITHI €KpaHU
KOMOIHOBaHOI 0araTolmapoBoi KOHCTPYKIII, SIKI CKJIaJaloThCs IEpPeBaXHO 3 IIapiB, IO
MOCIIJJOBHO YEPrylOThCS — HEMAarHiTHUX (Miab, allOMiHIN) 1 Mar"HiTHUX (CTaub, MEPMAIoi).
[lepeBaramu Takux OaraTollapoBHX €KpaHIB € XOpOIla eKpaHykoya e€(eKTUBHICTb 1 MOPIBHIHO
MaJli BTpaTH eHeprii B ekpaHi. AJie HaiOIbIIO0 NEPCIEKTUBOIO 3 MO3UIIT TEXHIKO-EKOHOMIYHUX
MMOKA3HUKIB € 3aCTOCYBaHHS 0araTrolapoBUX €KpaHiB 3 Cy4YaCHUX KOMIIO3UTHHUX MaTepiaiiB.

Pesynpratn poGOTH PEKOMEHJI0BaHI Ul BIPOBA/PKEHHS B OpraHizalliifHO-yNpPaBIiHCHKY
JUSTTBHICTD Y KP3aTi3HUII JJIs1 TOKPAIICHHS CaHITapPHO-EKOJOTIYHUX TTOKA3HUKIB.
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ETUYHO-BUXOBHA CKJIAJTOBA ®OPMYBAHHA CBITOMOCTI
MAUBYTHIX ®AXIBIIB

l'ageBuu A. M., cTyneHt
HaykoBwuii koHcynbTanT: K.¢inoc.H. [onenyiiko A.b.

JIpBiBChKa (inmist [JHITPOBCHKOTO HAI[IOHAILHOTO YHIBEPCUTETY 3aJII3HUYHOTO
TpaHCIOpTY iMeH1 akanemika B.JIazapsna

VY mporueci popmyBaHHS MaWOyTHIX CHEIIANICTIB YilbHE MICIE HAICKUTH MOPATHHOMY
BHXOBaHHIO. Mopaib, Oyaydu (HOpMOIO CYCIUIBHOI CBIOMOCTI, SIKa MPEJCTaBIIsS€ CYKYIHICTh
MIPUHITKITIB, BUMOT, HOPM 1 MIPaBUJI, PEryJIt0€ TOBEAIHKY JIIOJIUHM Y BCiX chepax i1 cycniapHOTO
KHUTTA. Y MOpaipHi TOBEIIHIII OCOOMCTOCTI BHUSBISETHCS 1 30BHIIIHA, 1 BHYTPIIIHA
camoperyisnis. Tomy came 3aBIsSKA MOPaJbHOMY BUXOBAaHHIO NEPEOYIOBYETHCS cama JIFOJIChKa
0COOMCTICTH BIMOBIAHO 0 MOPaJbHUX IIHHOCTEH, SIK1 BiJI3€pKAIIOIOTh CYCIUIbHI BIJHOCHHH,
IpaBUjIa Ta HOPMU HOBEIIHKH JIFOACH.

AHalnizyroun MopasibHi SIKOCTI, SIKi HEOOXITHO (OpPMyBaTH y CTYICHTIB, BPaxoBYIOTh iX
BIUTMB Ha MaiOyTHIO mpodeciiiHy MisibHICTh Ta MOBEAIHKY Cy0'€KTa, X B3a€MOJIIO 1 3aTHICTh
70 B3a€MOJIONIOBHEHHS Ta B3aemo30araueHHs. HasBHICTh pPI3HMX 3a (YHKUISIMH MOpaJIbHUX
SIKOCTEH € CBOEPIAHUM MEXaHI3MOM IIO€IHAHHS MOPAJIbHOI CBIIOMOCTI 1 MOBEMIHKH OCOOMC-
tocti. Cepes MOpaIbHHUX SIKOCTEH, sIKi MAIOTh OCOOJIMBE 3HAYCHHS JUIsl MailOyTHBOT IpodeciiHol
TISUTBHOCTI, BHOKPEMITIOIOTE TPOQeciiiHuii 000B's130K, ipodeciiiHy 4ecTb, mpodeciiiHy TopIicTh
1 mpodeciiiny etuky. OHI€I0 3 HAUTOJIOBHILIUX KATErOpiil €TUKU € 000B'A30K, TOOTO CTaBICHHS
ocobucTocTi 10 cycrninberBa. [Ipodeciiinnii 000B'130K BiioOpaxkae CTaBICHHSI 10 CBOET Mpalli.

[TouyTtTs mpodeciiiHoro 000B'I3Ky IPYHTYETHCS HAa IEPEKOHAHHI B )KUTTEBIA HEOOX1AHOCTI
Y3roJUKEHHsI ocoOucTux OakaHb 13 cycnulbHMM 00o0B's3koM. Ilpodeciiinuii 000B's30k 1e-
pendavae BUKOPUCTAHHS YCIX MOXKIUBOCTEH npodecii 1 po30y10BH Ta 3MILHEHHS] MOT'YTHOCTI
batpkiBuHM. 3 1BOrO MOTJsAAY HpodeciiHuil 00O0B'SI30K CTYAECHTAa MOYKHA PO3MIAJATH 5K
MparHeHHs TOBHOIO MIPOI0 OBOJIOJITH 3HAHHSAMH, BMIHHSAMH Ta HaBUYKaMH 3 OOpaHOi
CHELIaJIbHOCT1, JOTPUMYBATUCh NMPO(ECIMHOI AUCIUIIIIHU, CTaTHU CIPABXKHIM MailcCTpoM CBOET
crpaBy, O6eperty npodeciiiHi Tpaauiii, po3MMPIOBAaTH NpodeciiiHi 3B'13KH. [HIIKMMU cioBamH,
HasBHICTb MOYYTTS MpodeciiHOro 0OOB'SI3KY € 3alOpPYKOI0 1 HEOAMIHHOI YMOBOIO BHCOKOI'O
piBHA IpodecioHani3mMy JHOAUHH.

B ymoBax 3aknaay BUIIOI OCBITH OOOB’S30K KOXKHOTO CTYAEHTA IOJSrae B TOMY, 1100
BUXOBYBAaTH B €00l BHCOKI MOpaJibHI SKOCTi, JOCSATTH 3HAYHHUX YCHIXiB B OBOJIOJIIHHI CBOEIO
CHEIIaIbHICTIO, AOJaTH 0cOOHCTI Hemomiku. MaitOyTHi (axiBii MOBUHHI YCBITOMITIOBATH, IO
BOHH CcaMmi BIJIMOBIIAOTh 32 CBOi BUMHKH, 110 KOXKEH iX KPOK Oy/ie MOpaibHO orfiHeHo. Jlumie 3a
1i€1 YMOBU BOHU OYyIyTh TOTOBI A0 poOOTH B mpodeciiiHOMy KojeKkTuBi. Baxmuo, 1mo0
CTYIGHTH 3HaJIM MOpPaJbHI BUMOTH IIOAO Mpodeciid, siIKi BOHH ONAHOBYIOThb, 1 SKOCTI, SKi
MOBMHHI BUXOBATH B €001, 1100 BiAMOBIAaTH LIMM BUMOTaM. 3aCBOEHHS HOPM IpodeciiftHOT eTuku
JlorioMarae MoJIoAii JroAuHI mBHUALIE mpodeciiiHo agantyBatucs. HalledekTuBHIIIMM METOAOM
dbopMyBaHHS y CTYACHTIB HEOOXITHUX €THUYHUX SKOCTEH € OCOOWCTHI MpUKIAJ BHUKIajaya.
BaxnuBo Takox BpaxoByBaTM W Te, IO OCHOBH MpodeciiiHoi eTuku (OopMyloThCS Y
npodeciifHiil AisTBHOCTI, y 6e3MmocepeTHbOMY KOHTAKTI 3 podeciero.

Ha cygacHoMy erami po30ynoBH yKpaiHCHKOI JepKaBH Ba)KJIIMBOTO 3HA4YECHHs HaOyBae
dbopMyBaHHS TOUYTTS MATPIOTU3MY, HaIlIOHAJIBHOI CAMOCBIJIOMOCTI CTYIEHTCHKOI MOJIOZI SIK
3aMOpyKH i1 aKTUBHOI y4acTi B COLIaTbHO-eKOHOMIYHIH AismbHOCTI. ToMy HaBYaIbHO-BUXOBHHIMA
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MPOIIeC Y 3aKjIajl BUIIOI OCBITHM HEOOXiTHO BHOYIOBYBATH TaKUM YHMHOM, MO0 MPOOYAUTH Yy
CTY/ICHTIB HAI[lOHAJIbHI MMOYYTTS, BUXOBAaTH B HHUX IOBAary i JOOOB O CBOTO Hapomdy, A0 Horo
BIKOBIYHMX MOpAJIbHUX Ta JYXOBHUX 3700YTKiB, a TaKOXX CaMOIIOBary i TOPJIICTh 3a CBOIO
barpkiBmmHYy, 1 Ha 11id OCHOB1 JOPMYBATH CYCITUIBHO 3HAUYYIINI OCOOMCTICHI PHCH IPOMAJITHHHA
VYkpainu: HamiOHAJIbHY CBIJOMICTh, JYXOBHICTh, TPYJIOBY aKTHUBHICTb, MOpPaJIbHO-CTUYHY,
¢bi3uyHy, €KOJIOTIYHY 1 IPaBOBY KYJIBTYPY.

ICTOPIA PO3BUTKY MAHEBPOBUX JIOKOMOTHUBIB
HA YKPATHCBKHUX 3AJIZHAISAX

Jlrotko B. b. cryaent rpynu JII'1 7118
HaykoBuii KOHCYJIBTAHT: K.IIE/.H., 701 Bo3Hiok O.M.

JIpBiBChKa (Pinis JJHITPOBCHKOrO HAI[IOHATHLHOTO YHIBEPCUTETY 3aJ1I3HUYHOTO
TpaHCHOPTY iMeHi akaaeMika B.JIazapsHa

Po3mounemo 3 TOro, IO MaHEBPOBI JIOKOMOTHBM Ha TEpPEHAX Cy4acHOi YKpaiHH
3aCTOCOBYBAJIUCH II€ 3 €rOoXu ABCTpo-YropmuHu Ta Pociiicbkoi immepii y Mipy iX moTpedu uis
¢dopMyBaHHS TOTATIB Ta JUIA IHIIMX BHIIB MaHEBPOBOi poOOoTH. [IOHATTA «MaHEBPOBHIA
JIOKOMOTHBY O3HAYaJI0 Ha TOM Yac MAJIONOTYKHUI MapoTsIr 13 0cboBOrO Gopmynoro 0-2-0 ado 0-3-0
1 KOHCTPYKIII€IO, SIKa Ma€ Ha3By «TaHK-mapoBo3» (tank — mmcrepna(anri.)). Lle mapotsr 6e3
TEH/IEPHOTO THUIY 3 BiJICIKAMH IIiJ] 3alacy BOAW AJIS KOTJA, MajiuBa Ta MICKY, SKI 3HAXOMIUCH
Oe3nocepeTHO Ha CAaMOMY JIOKOMOTHBI 0€3 J101aTKoBOro TeHaepa. Lle mepr 3a Bce onTuMizyBao i
3MEHIIMIIO TabapyuTH JOKOMOTHBA 337151 XOPOILOT0 OISy 3a IPYIOI0 BaroHiB ITijl Yac MaHEBPOBOI
poOOTH 3 YACcTOI 3MIHOK HANpSMKY pyXy, MaHEBpax «BaroHaMH BIEpeq» Ta Oe3NeuHHX YMOB
npati 3au1d eheKTUBHOI poOOTH CKiIagaya MOi3/iB. TaHK-MapoBO3M BUKOPHCTOBYBAIMCS IS
MaHEBPOBOI POOOTH Ha CTAaHILIAX, Y JI€NO, Ha PI3HUX BEJIMKHUX MIJNPUEMCTBAX. TaKoX Tparusmcs
BUIAJKH, KOJM 1€ /0 HACTaHHS eMOXM €JEeKTPUYOK BOHM YaCTO-TYCTO BOJMIM HOTSTH
MIPUMICBKOTO CIIOJIY4€HHs, TaK 3BaHl «Ja4Hl TMOI3IW» 13 HEBEIMKOK IBHUJIKICTIO. SICKpaBUMHU
NpeACTaBHUKaMHU 1IbOTO TUITY IOKOMOTHBIB CTaJIM napoBo3u cepii b ta 911.

®axt: mo movarky 30-x pokiB XX cr. llle n10 BuHaiiAeHHS 34emy aBTOMAaTUYHOTO THITY
(CA-3), npotiec 34eruIeHHs] BaroHiB MPpU MaHEBPOBI poOOTI MPOXOAMUB MOBUIbHIILE, HIX 3apa3s,
OCKUIbKM Ha TOHM yYac Ha BCbOMY PYXOMOMY CKjiajl Oyja BCTaHOBJEHA TBUHTOBA CTSKKA (UM
JIBOJIAHKOBUH JaHLIIOT) 13 OydepaMu - e YCKJIaJHIOBAJIO 3YEIJICHHS Ta HaBIiTh POOMIIO IEH
nporiec HeOE3MEeYHUM JUIS JKUTTS 4Yepe3 pU3MK TpaBMaTu3My. 3rojoM, Ha mo4atky XX crT.,
3apOJPKYETHCS i€ Ta MepeyMOBU 3aMiHU MAapoBOI TATM Ha ajJbTEpHATUBHUN BUJ TATH, IIO
CTOCYB&JIOCh 1 JIOKOMOTHBIB MaHeBpoBoro tumy. Ilicas posmany Pocilicbkoi immepii Ta
cranoBieHHss CPCP,  po3noumHaroThCsi pPOOOTH HajA PI3HUMHU IPOEKTAMH MaHEBPOBOTO
nokomoTHBa. Ilepmum 13 HUX OyB BTUIEHUH y peaybHICTh JOCIITHUI TemnoBo3 cepii AA 13
MEXaHIYHOIO Mepeaayueio MOTYKHOCTI Bi Ju3ess uyepe3 KOpoOKy mepeaad Ha pyxomi OcCi KOJTic.
[IpoexT BUHIIOB IIKaBUM dYepe3 HEBEIHMKI radapuTd 1 XOpoIly OrJSAOBICTH ,IPOTE MiJ 4ac
BUIMIPOOYBaHb CTAJIO 3pO3yMIJIO, IO MEXaHIYHA Mepeaaya He eEeKTUBHA Ta MaJIONOTY)KHA JJIs
IbOTO BUY JIOKOMOTHUBIB (115 TIepeiaya 3r0J0M 3aCTOCOBYBaIacs y MOTOBO3ax). OMICIs MPOEKT
AA Hazanu Ha T0OONpAIIOBaHH, IPOTE HOMY HE CyIMIIOCS ITITH B CEpito - Ha 3aBaji crana Jpyra
CBITOBa BiifHA 1 3aJII3HUIT HE MOCIHINIAIA OCTaTOYHO BIIMOBIISTHCS BiJl €KCIUTyaTarii TaHK-
napoBo3iB. [licns 3akiHYeHHS BIMHU i/1es CTBOPEHHS MOBHOI[IHHOTO MaHEBPOBOTO TEIIOBO3a
OTpUMaJia HOBE JKHUTTS Pa3oM 13 YMCICHHUMHU HAIPAIIOBAHHSAMH BiJl BUMIPOOYBaHb JTOCIITHUX
MmamuH. CriodaTky 3aJuis BUBYEHHSI KOHCTPYKIT aMepukaHchkux TerioBo3iB y CPCP npubynu
npundani y CIIA Tennoso3u cepii ALCO RSD-1 i3 ockoBoto popmyioro 30-30, sKi Ha TOH dac
BXXE€ MaJM TIOBHOLIHHY KalOTHY KOMIIOHOBKY Ky30Ba. XapakTepUCTHKH LHX MAalluH
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3anoBitbHIWIN KepiBHUITBO MITIC CPCP i 3rogom mi mammau (sik komiro RSD-1) 13 He3HauHUM
nepeoOIagHaHHAM Tij MUPUHY Komii 1524 MM modanu BUITyCKaTH B coro3l mia cepiero J1a20.
3romom, y 1958 pomi BpsHChKHIT TemyoBO300yniBHMI 3aBOJ BHITYCKa€ NEpIIMNA cepiitHui
MaHEBpPOBUM TEIUIOBO3 BiacHOi po3poOku — TEMI (Takox i3 ockoBOIO popmyiioro 30-30), 1m0
3armoyaTKyBaB Iijie cimeiictBo nokomoTHBIB cepii TEM. Iloku y xoni ekcriryaTamii BUpOOHUK
BHsIBJIAB ciiaOki Micist TEMI1, mpubnusno B toii camuii yac B CPCP npuOyBae mnepiia mapTist
terioBo3iB BMEL, ski Oynu moOynoBaHi Ha 3aMOBIICHHSI COIO3y YIOpPChKHM 3aBojaoM «Ganz-
Mavag». Uepe3 kimpbka pokiB Ha 3MiHy crnenudpiunum BME] Ta BimBepro «cupum» 1o
koHcTpykuii TEMI1 npuiimm noonpampboBadi 1 mokpaimeHi temioBo3u cepii TEM2 Toro x
bpsiHCBKOTO 3aBOY, SIKI 3TOJIOM BiIMIHHO ceOe 3apeKOMEHAYBAIM IO MPOCTOTI KOHCTPYKIIi Ta
AKOCTI BUrOoTOBIeHHA. Takoxk Pamsacpkmii Coro3 1TOYaB 3aKymoByBaTh y YexocClOBau4MHU
noxomortuBu cepii UME2, ski Burorosmsuio miznpuemcro «CKD-Praha». Boxn 6yan meHm
notyxHimi 3a TEMI1 1 TEM2, ane Oynu o0siaHaHi €IEKTPUYHOIO Mepeayucio sSK BUIIEBKa3aHi
terioBo3un TEM, 110 cTano onTUMaabHUM BHXOJOM il €(peKTHUBHOI Iepeaadi MOTYKHOCTI Ha
IU3eNbHUX JOKoMoTHBax. Jlomamo, mo y kiHmi 50-x pokiB XX crT. micias YHCICHHUX
BUINIPOOYBaHb y cepito mimoB TerioBo3 TI'M3 — Ha Toil yac MOBHOLIIHHUNA CepeAHbO MOTYKHUN
MaHEBpOBHIA TETIOBO3 JIFOMIHOBCHKOTO 3aBOAY 13 TiApoMexaHIuHOIO nepenadeto. Ha Toif gac
Joro mosiBa BUIPABJOBYBaJaCh THM, IO Ha MOOYIOBY JIOKOMOTHMBA 13 Tipolepenayero
BUTPAYaJoCs MEHIIE pecypciB, HIK Ha JIOKOMOTHBHU i3 eJeKTporepenadeto (MeHmmid %
KOJIbOPOBOI'O MeTajly) 1 3 LIUM BHJIOM Iepefayl )KBaBO €KCIIEPUMEHTYBAIM 1Ie 3 nodaTky 50-x,
KOJI Ha TOMY K 3aBOJ[l B CEpii0 MIIIOB MEPIINi y COI031 TEIIOBO3 i3 rigponepenaueto — TITM1
(BiH OyB OUIBII MPOMUCIOBOTO THUILY, MEHIIMHA y po3Mipax i OyB MajomnoTyxHuMm). Yepes aBa
necsTriTTs Outbin BoockoHaneHi TIT'M4 ta TT'M6 i3 yuciieHHrnMH Moau(IKaIisIMU 117 TOTpedn
pI3HOTO pOAY eKCIulyaTalii BUPOOHHMIITBA I[LOTO K 3aBOJAY MPHUHILIN HA 3aMiHY «TPIAMi» 1
MOBHICTIO 3aIIOBHIJIM CIIOKHMBAILIbKY HIllly MAaHEBPOBO -IIPOMHKCIIOBOTO TEIJIOBO3a HA YHCIICHHUX
IIaXTax, 3aBojax Ta ¢pabpukax YKpaiHu.

[Tounnatoun 3 60-X poKiB, Micisd MOYATKy YCIINIHOI eKCIUlyaTalii 4eXOCIOBaIlbKUX
ternoBo3is UME2, CPCP nae 3amosnenns Kb «CKD Prahay» Ha po3poOKy GibII MOTYKHOTO
IIECTUBICHOTO MaHEBPOBOTO JIOKOMOTHBA (HAa MPOTHBAry YOTHPHUBICHUM 1 MEHII TOTYXHUM
YME?2 )i3 typboHanayBoM Ta notyxHicTio 1350 x/c. ¥V 1963 poui y Coro3 npuxoauTs nepiia
MmapTisi 13 JEeCATH HOBHX YEXOCJIOBAllbKUX TEIUIOBO3IB IMiJ BXKE TENep 3HAMOMOIO KOXHOMY
3ai3HUYHUKY cepiero UME3. Ileit 10koMOTHB 3apeKOMeH IyBaB cebe ayxe Jo0pe 1 3r0JIoM cTaB
OJIHMM 13 HaWMacoBIIUX MaHEBpOBUX TerioBo3iB Ha TepeHax CPCP 1 moctpansHCbKOTO
npoctopy pazom i3 TEM2, ane xonctpykuis Tpetsoi cepii UME Oyna Habararo nporpecuBHinia,
0cO0JIMBO eKila)KHa YacTHHA Ta CHCTEMa aBTOPO3YEIy BaroHa Ta JIOKOMOTHBA 3 YIIPAaBIiHHSAM
npsMo 13 kaOinu mammHicta. YME3 3a6e3neunB KoMpOPTHI YMOBH Uil IOKOMOTUBHOI Opuraau
Ha TOH Yac Ta 6araTo pi3HUX HOBOBBECHB, 10 3HAYHO MIIBUIIYBATH €()EKTUBHICTh MPOBEICHHS
MaHeBpPOBHUX pOOIT i Oe3neyHi ymoBHU mparii. Uepe3 CBOIO HaiiHICTh 1 MPUCTOCOBAHICTH JUIA
MaHEBpPOBO -BUBI3HHUX poOiIT TeroBo3u cepii UME3 OyayBamumcs ax no 1994 poky (Bkirouaroun
YHUCIeHHI MOJMdiKallii) i HaBiTh 3apa3 HE OCTATOYHO CIHUCYIOTHCS 3 MapKy PyXOMOTO CKIaay
3aJII3HULIb HAa YCbOMY MOCTPAJIIHCEKOMY IPOCTOPI, yacTimie iM npoBoaTs KP un monepHizariito.
[Ticns BuIIEHABEIEHUX Cepiil TEIJIOBO31B BUMPOOOBYBAINCS Ta BUMYCKAJIUCS HOBI IOKOMOTHBHU
(TEM2Y,TEM15,TEM7,UMES Ta ixmii), aje X BUPOOHUIITBO HE TIEPEBUIIMIO 0OCST JTOCITITHOT
naprii, ab0 BOHU MPOCTO HE 3MOIIIHM MOBHICTIO yemimHo 3aminuty YME3 1 TEM2. Hanpukinan,
terioBo3 TEM7A notyxuimmii 3a YME3, ane Ha 3BU4aifHUX CTaHIIISIX CEPEIHBOTI0 PO3MIpY BiH
Moke OyTH HepeHTaOeabHUM a0o0 MPOCTO HE «BII3E» B KPUBI MANOro jAiaMeTpy. Takoxx BapTo
J0JIaT! ,III0 y HAIll Yac JUIsl MAaHEBPOBUX pOOIT HA MiAMPHEMCTBAX, JEMO YW MaJUX CTaHIIISIX
CIIOCTEpIraeThCcsl TEHICHIIIS 3aMiHM MaHEBPOBOI'O TEIUIOBO3a Ha JIOKOMOOLTh (BaHTaXiBKa 4u
TPaKTOp) Ha 3ATI3HUYHOMY XOJy, SIka MOKE€ BUKOHYBATH MaHEBPOBY pPOOOTY),0CO0IMBO uepes
HOro mpiOpUTETH - MOOUTBHICTD, PEHTA0CNIBHICTD B €KCILTyaTallii.
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PEMKOBUM TPAHCIIOPT: ICTOPISI PO3BUTKY

Koctiok A. L. crygent rpynu Y3 17118,
HaykoBuii KOHCYJIBTAHT: K.€.H., Aoil. OpioBchka O.B.

JIpBiBCBHKA (imist JHIMPOBCHKOTO HAIlIOHAIBHOTO YHIBEPCUTETY 3aTI3HUYHOTO
TpaHCHOPTY iMeHi akaaeMika B.JIazapsHa

PeiikoBuii TpaHCHOPT — I CYKYIHICTh NPHUCTPOIB, SKI 3a0€3MEUYIOTh IEPEMIilICHHS
OJIMHUYHUX 00’€KTIB 1 pyxomoro ckiany. Lle TpancmopTHmii 3aci0, 1m0 pyXaeTbes MO peikax,
3a3BMYail 3aBSKU BIIACHOMY JIBUTYHY (1€ MOi3/11, TpamBai, APE3UHU, BATOHETKH TOIIIO).

3ami3HUYHUN TPAHCIOPT BUCTYIAE€ OJHUM 13 MIJBUAIB PEHKOBOrO TPAHCHOPTY, LIO
3MIACHIOE TIEPEBE3CHHS IMACAXHUPIB Ta BaHTAXIB B KOJICHUX eKiMaxax, IO PyXaloThCs
3ali3HUYHOIO KOJli€r0. Briepiie y cBiTi 3ani3HuI 3'iBuKcs Ha modatky XIX cTomiTTs y 3B'SI3Ky 3
PO3BUTKOM BEIMKOI NMpOMHUCIOBOCTI. B AHrmii OyB BIAKpUTHH pyX Ha NepIIiid 3aii3HUII
3arajlbHOr0 KopHucTyBaHHs Ha JiHii CTOKTOH-/lapiMHITOH Ha mapoBiil TA31, moOyayBamu ii
Amnrniiiceki imxenepu [Dxeiimc Batr 1 Jxopmx Credencon. Ilicas 1poro moyanocst iHTEHCHBHE
OyIIBHUITBO 3alli3HUIL B AHINIi, KOHTHUHEHTaIbHiIM €Bpomi Ta I[liBHiuHIA Awmepwuri, sK
320I1aJTUBOTO 1 IIBUKOTO BUIY TPAHCIIOPTY.

Jlo peilkoBOro TpaHCHOPTY CIiJ BiJIHECTH METPOMOJITEH — OAMH 13 BHUIIB MICHKOTO
IPOMAJICBKOTO TPAaHCTIOPTY, (hakTUYHO BapiaHT 3ami3Humi. JIiHIi MeTpo 3aBXIW TPOKIATAIOTH
OKpeMO BiJ] BYJIMYHOI'O TPAHCIOPTY: HalyacTille B TYHENAX, 1HOJI Ha eCTakaJaxX YM IMPOCTO
HazemMHo. [loTsrm MeTpo ckiamaroThest 3 KuUTbKoX BaroHiB. lllupuHa Komii MeTponomiteny
HEOJHAKOBa B PI3HMX KpaiHax: 3a3BMYail BI/IMOBIIa€ MPUHHATINA ITUPHUHI KOJIIT 3aJTi3HMIII.

BaxmBuM TiABHIOM PEWKOBOTO MiCBKOTO TpPAaHCIOPTY BHCTymae TpamBail. Lle Bun
BYJIMYHOTO 1 YacTKOBO BYJIMYHOTO PEUKOBOIO rpOMaJICBKOTO TPAaHCHOPTY MAJS IEPEeBE3CHHS
MacaXupiB MO 3aJaHUX MapuipyTax (3a3BUYail Ha €JIEKTPOTA31), SKUH BUKOPHCTOBYETHCS
nepeBakHO B MicTaX. KpiM enexkTpu4yHMX, ICHYIOTh KaHaTHI (kaOenbHi) 1 Ju3enbHl TpamBai. Y
MUHYJIOMY ICHYBaJIi KiHHI (KOHKH), THEBMAaTHUYHI, TapoB1 1 0€H30MOTOPHI TpaMBai.

PeiikoBi aBTOOycH HayexaTh A0 JU3€IbHOIO MOTOPBArOHHOTO PYXOMOIO CKIany 1
MpU3HAUYEHI JJis 3a0€3MeUeHHs NPUMICBKUX TMacaKUPChbKUX IIE€pEeBE3€Hb, 3a3BUYal, HA HE
eNIeKTPU(PIKOBAHUX NUISIHKAX 3aTi3HUIb Y BUIVIAJI aBTOHOMHOTO IMOOJMHOKO IMAacaKUPChKOTO
TPaHCIOPTHOIO 3aco0y 3 ABOMa KaOiHaMU. AKTHBHO BUKOPUCTOBYETHCSI TIPHUYMI pelKOBUI
TpaHCHOPT — L€ 3acid TpaHCHNOPTYBAaHHS IO MIA3€MHHMX Ta BIJIKPUTHX BHpOOKaX, IO
3IACHIOEThCA TO perkoBi komii. Lle JI0KOMOTHBHMI TpaHCHOPT, CaMOKaTHAa BiJKaTKa IO
KOJIISIX, BIJIKATKa IO KOJISX KIHLIEBUM Ta HECKIHYEHHUM KaHAaToOM. TpaHCIOPTYBaHHS BaHTaXiB
BiIOYBa€ThCS y BaroHeTkax, BaroHax. OCHOBOIO PEMKOBOTO TPAHCIOPTY € PEHKOBa J0pora.
MoHopeiikoBa aopora € pi3HOBUJIOM PEHKOBOrO TPAHCIOPTY 3 OJHOI PEHKOI0 y BHUIIIAML
MiJBICHOT MOHOpeNKoBOi Aoporu. Halicrapiioro y cBITI € eIeKTpUYHa HajJA3eMHa 3ali3HULS 3
MiABICHUM PYXOMHM CKJIaJIOM, 11O SBJISiE COOOI0 YHIKAJIbHY CUCTEMY.

OTxe, MOXKHa 3pOOMTH BHCHOBOK, LI0 PEHKOBUMH TPAHCIOPTHUMHU 3acO00aMM IIOPIYHO
BUKOHYIOTBCSI 3HAauyHI 3a 0OCSATOM TIEepeBEe3eHHA NacaXHpiB 1 BaHTaxiB, Oe3MOCepeaHbO
0OCITYyrOBYIOTbCS BUPOOHMIITBa, 3a0€3MEUyIOThCA oOmepalii B TPaHCIOPTHOMY MPOIIECi.
PeiikoBuii TpaHCIOPT Mae SIK CBOT MEpeBaru, Tak i HEIOJIKM B MOPIBHSIHHI 3 1HIIUMHU BHJIAMH
TpPaHCHIOPTY. AJle BiH CTPIMKO PO3BHBAETHCS, BIAIIPAIOUM KIIOYOBY POJIb Yy MAcaKuUpo - Ta
BaHTAKOINEPEBE3CHHI B YKpaiHi Ta B IHIIUX KpaiHaX CBITY.
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CAHITAPHO-TII'TEHIYHI BUMOI'H 10 MACA’KHPCBKOI'O )
PYXOMOI'O CKJIAZLY «YKP3AJIIBHULII» B YMOBAX CBITOBOI ITAHAEMII
3 YPAXYBAHHAM BUMOI' IHTEPOIIEPABEJIBHOCTI

bospko B. B., cryaent
HaykoBuii koncynbTanT: noueHt Conomask JI. H.

JIHITPOBCHKHI HAITIOHAIbHUIA YHIBEPCUTET 3aJ1I3HUYHOTO
TpaHCHOPTY iMeHi akaaeMika B. Jlazapsina

[Tacaxxupcpke TOCIOAAPCTBO 3aiiMae 3HAYHE Miclie B 3aJli3HUYHIA TPAHCHOPTHIN CHCTEMI,
TakK sIK 3aBJIIKH HOMY 311IHCHIOEThCS TPpHOIN3HO 50% BChOro MacaxupooOopoTy B YKpaiHi.3apa3
s YKpaiHu K KpaiHH 3 BETUKUAM TPAH3UTHUM MOTEHIAIOM YKpail BaXKJIUBUM € JOCATHEHHS
CTpaTeriuyHoi MeTH — IHTerpalii BITYM3HIHUX 3aTi3HULb Yy TPAHCIOPTHY Mepexy LleHTpanbHoi
Ta 3axigHoi €BponH. ADKe eKCIOPT TPAHCIOPTHHUX IMOCIYT - 1€ HaWBWTIAHINIA JJIS JepKaBH
CIpaBa, OCKUIbKM B I[bOMY pa3i MPOAAIOThCS HE CUPOBHUHHI YM 1HIII MaTepiajbHI pecypcH, a
nociayru. Tpeba TUIBKH CTBOPUTH YMOBH JUIs pealtizaiii mux nociyr. B opranizamiifHoMy 1uiaHi
BaXJIMBA 3a/aya - l¢ 3a0e3NedyeHHs PEeHTA0ENbHOCTI MACAXUPChKUX NepeBe3eHb. OCHOBHI
3aBJaHHS 1HTEPONepadeTbHOCTI MACAKUPCHKUX MEPEBE3CHb MOYKHA PO3JUIUTH 332 HACTYITHUMHU
HanpsMKaMU: Oprasi3aliiiHi Mipd LIOJ0 BIOPSJKYBaHHS IPOLECY MEpEeBE3€Hb; 31HCHEHHS
e(EeKTHUBHOTO YIPABIIHHS TEPEBE3CHHIMMU; 3a0€3MEUCHHS JIF0U0r0 KOHTPOJIO 32 BUKOHAHHSM
IIepeBe3eHb; perilaMeHTallis POLEeCy IepeBe3eHb.

HeoOXigHicTh iHTErpaIiifHOro miaxoay A0 OpraHi3aiii mporeciB IepeBe3eHHs MacaKUPiB,
10 PO3pOOJISIIOTHCSA 32 HOBUMHU TEXHOJIOTIYHMMHU CXEMaMU 1 HOPMATUBHO-IIPABOBUMH aKTaMH,
AKI PErJIaMeHTYIOThCSI HE TUIBKH TIPOIIECOM TIepeBe3eHb, a IHIMMMHU (HE TIOB'A3aHUX 3
TEXHOJIOTISIMU PETJIaMEHTY 3aJli3HUYHOTO TPAHCIOPTY) 3aBAAHHSAMH: 3aXUCT 1 OXOpPOHA JoAeH
BiJl HEOE3MeKH; EKOHOMIYHA JIOIUIbHICTD; IepeBara NpUHIMIIB KOHKYPEHIIT Ta €JUHUX BUMOT,
HEOOXITHUX I BCIX YYaCHHUKIB MPOILIECIB NEPEeBE3€Hb; HEOOX1IHICTh MIXKHAPOJIHOTO CXBAJIECHHS
HOpPM Ta rapMoHi3alii 3 MIXXHapOJAHUMHU HOpPMaMHU, PETYJIIOBaHHS MEPEBE3EHb Y MI)KHAPOJHOMY
CIOJIY4€HH1; MOXKJIUBICTh 3aCTOCYBaHHS PI3HUX BHUJIB TPAHCIOPTY 3 33J0BOJICHHSIM MPUHLUIIB
MYJIbTUMOIaJTEHOCTI.

AKTyaJbHOIO € 33/1a4a BIOCKOHAJIEHHS MAacaXMPCHKUX MEpPEeBEe3CHb, MiJBUIIECHHS PIBHA 1
SIKOCT1 TEXHIYHOI eKCIUTyaTallii, CaHITapHO-TIT€HIYHUX BUMOT 0 MACaXKUPCHKOTO PYXOMOTO
cknany AT «Ykp3ali3HULSA» B cydacHUX yMoBax. [l TOCSATHEHHS MOCTaBJIEHOI METH B POOOTI
BUKOHAHO: aHai3 OCOOJUBOCTEN CaHITAPHO-TITEHIYHUX BHUMOT JIO MAaCaKUPCHKOTO PYXOMOTO
cKIany «YKp3ali3HHIII», CaHITApHO-TITIEHIYHI BUMOTH JI0 TPOLECY MacaXHUPChKUX MEPEBE3EeHb
3QJII3HUYHUM  TPAHCIIOPTOM Ta JIOCBIJl 1HO3€MHMX 3aTi3HUIb IIiJ] 4ac CBITOBOI MaHAEMIi;
BCTaHOBJIEHI KJIIOYOBI BHUMOIM MPUHIMIIB 1HTEpONnepadenbHOCTI, SKI MOUIMPIOIOTHCS Ha
MacaXUPChKi nepeBeseHHs. [lokazaHo, 10 MOps 3 YAOCKOHAJICHHSAM KOHCTPYKIliT BaKIIMBUM €
JOTPUMAHHS CYyYaCHMX TEXHIYHMX BHMOI Ta HOpPMAaTHUBIB, OJHHMH 3 SKUX € BHUMOIH
iHTeponepabenpHoCcTi.  IIpoanamizoBana HopmartwBHa 0Oa3a  €Bpocoro3dy B 0o0macTi
1HTEepoIepadenbHOCTI, 10 CTOCYETHCS MACaKUPCHKUX BaroHIB Ta MapaMeTpH IMacakuPChKHUX
BaroHIiB Ha BIANOBIJHICTh 3a3HAYEHUM BHMOTaM HOPMAaTHUBHUX JOKYMEHTIB 1 po3poOieHi
peKoMeHaallii o0 MPUBEACHHS MapaMeTpiB NacaKUPChKUX BaroHiB B BiIOBITHICTb 10 BUMOT
1HTEeponepadenbHOCTI. 3TiJHO TPOBEICHOTO aHAi3y CHeIiali30BaHUX HaIlOHAJBHUX 1
MDKHApOJHHMX PErJIaMeHTIB Ta ONpallbOBAaHUX JaHUX HaJaHi MPOMO3MLIi MO0 OCOOIMBHX
BUMOTI' O€3MEeKH, 3BITHOCTI Ta KOHTPOJIO HIOJ0 MACaKUPCHKUX MEpeBE3eHb IiJl 4ac CBITOBOI
naHjemii.
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CTAHIIISA «<HOBUM METEPT O®» SIK IEPJIMHA
BOK3AJIbHOI APXITEKTYPU CEPEJJUHM XIX CTOJIITTS

JIrotko B. b. cryaent rpynu JIT'1 7118
HayxoBuil KOHCYJIBTAHT: K.1IE€/.H., A0L. Bo3Hiok O.M.

JIpBiBChKa Qimist JJHITPOBCHKOTO HAI[IOHAILHOTO YHIBEPCUTETY 3aJII3HUYHOTO
TpaHCIOpTY iMeH1 akanemika B.JIazapsna

JluBnstunch Ha Oarato sSICKpaBHUX 3Pa3KiB 3aJI3HUYHHUX JBIPIIIB 13 YCIX MOXJIMBUX, HAICBHO,
HaO1IbII HEMMOBIPHUM 31a€ThCS caMe Bok3asibHa OyiBis craHiii «Hosuii [letreprod» - HaBiTh
MONPH HEBEJIMKHUA po3Mip camoi craHiii. Lle mosicHIoeTbest THM, 10 Tepioa 3a0ya0oBU JaHOT
TUTIKH, 10 CKJIQAY SIKO1 BXOJUTH CTaHIis, caMe MPHIIaB HA CEpelUHy MO3aMHUHYJIOTO CTOMITTS —
[Tereprodepka 3amizuuns (uu Ilereprodcbkuii HampsMOK) - OAHA 13 MEPHIMX peali30BaHUX
00’€KTiB 3aJII3HUYHOI NUIAX0BO1 iHPpacTpykTypu y ToAi me Pociiicekiit immepii. Bynisns cranmii
«Hoguit Ilereprod» moOynoBana nHa kowmtu Oapona ¢on Ilrirmina y 1853-1857 pokax.
APpXITEKTOpPOM IIi€i miKaBoi criopynu BUCTynmuB M. beHya, sikuii y CBOIO Yepry came CIUIaHyBaB
OymiBIIO 13 €IEMEHTaMHU HEOTOTHMKH — CTWIKO, IO JaJieK0O HE NPUTAMAaHHOTO 00 €KTam
3ai3HuaHOi iH(ppacTpykTypu. Tak cramocs ToMmy, mo cam benya y 1843 pori OpaB akTHBHY
y4acTb y pecTaBpallii KaTOJMLBKOro cobopy B itamiiickkoMy Mmicti OpBi€eTTO 1 came BiH
HAJIMXHYB BeHya Ha €KCIIepHMEHT - 3alpOEKTYBaTH B TOAAIBIIOMY HiOM 3MEHIICHY KOIilO
JaHOTO coOOpy, aje BXKe MiJl MOTpeOM 3alli3HMYHOro rocmojaapcTBa. Sk 0auumo, naHui
eKCTIEpUMEHT BAABCS 1 MPOEKT 3aTBEPAMIIN MpH OyaiBHUITBI. CrioyaTKy BOK3aJI i cama CTaHITis
Oy/M 3ampoeKTOBaHI Tak, 110 3ami3Hull i3 [lerepOypra 3akiHuyBasiack came miJ AedapkKagaepom
[Tereprodcpkoro Bok3aiy, aje 3roJloM 3axiJHa cTiHa OyIiBii pa3oM i3 TymukoM Oyiia po3idpaHa
3aJUIs IPOJOBXKEHHS I'JIKK B cTopoHy OpaHieHOayma. 3rojioM Oyia pakTUYHO elneKTpuQikoBaHa
y 1933 pori.

FETEPTOOCKON = 4. GRPIHE

CTAHUIA NETEPPODD. anersdy

PAZAAS 0o ALB.

. . ;2
S : | 4

L it == 1

[TpoexT cranmii [Tereprod

127



Cexkuist «EKOHOMIYHI Ta TyMaHITapHi TPOOIEeMH 3a1I3HUYHOTO TPAHCIIOPTY
Section «Economic and Humanities Problems of RailwayTransport»

VY nam yvac cranuis «Hoswuit Ilereprod» 1 Hamam npuiimMae macaxupis, aje caM BOK3all
Ternep sBisie o000 Oubllle MmaM’sITKY apXiTeKTypH, HDK ICHYIOUHMH (DYHKIIOHYIOUHN BOK3all
[ana OymiBis BigpecTaBpoBaHa i mepeOyBae B XOPOIIOMY CTaHi, BKIIOYAIOYH caM Jedapkanep i3
HEHMOBIPHUMHU KOBaHUMH (epMamu Ta ckatamu jaaxy rardopmu, npote 3 2010 poky BoHa He
BUKOPUCTOBYETHCS, OCKUIBKH Oyny MOOYZ0BaHI HOBI MAacaXUPChKi MAaBUTLHOHU 13 TypHIKETaMH,
CUCTeMaMH OIUIaTH MpOi3Ay Ta 3ajoM ouikyBaHHs. Cama CTaHIlisl Ha CHOTOJHIIIHIN JeHb SBIISE
cO00I0 TYNMUKOBY €IEKTpU(IKOBaHY TUIKy Ui OOCIYroByBaHHS TIOTSTIB IPHMICHKOTO
CIIOJTyYEHHS Ta HeeleKTpUu(]iKoBaHy TUIKY AJIsl IPOBEICHHS MAaHEBPOBUX POOIT MO CTaHIII].

Boxk3an cranuii [lerepro¢. Hami gHi.

TEXHOJIOI'TYHI TA EKOJIOI'TYHI ACIIEKTH BOPOTHBHU
3 OKEJIEJHEHHAM KOHTAKTHOI MEPEXKI 3AJIIBHUYHOI'O TPAHCIIOPTY

Mapko H. B., ctyaent
HaykoBuii korncynsTanT: qoneHT Conomsk JI. U.

JIHITPOBCHKHIT HAITIOHAIBHUIA YHIBEPCUTET 3aJ113HUYHOTO
TpaHCHOPTY iMeH1 akaaeMika B. Jlazapsna

OsxenenHi YTBOPEHHS CTaHOBJATH BEIMKY HEOE3MeKy s IITaTHOI eKCIUTyaTaril sk
KOHTaKTHOI MEpeXi 3ai3HUYHOTO TPAHCIOPTY, TaK 1 TPAHCHOPTHOrO Mpollecy 3araioM. B
yMOBax TJIOOAIBHUX 3MIH KJIIMATy Ha TEPUTOPil YKpaiHU 4acTINIAIOTh BUMAJAKHA HECTIPUSTINBUX
METEOPOJIOTIYHUX YMOB, IO CYNPOBOKYIOTHCS OXKEJIETHOI CyOiMalli€ro, y TOMy YMCIi Ha
MMOBEPXHI KOHTAKTHOI Mepeki. 3a OCTaHHI 5 POKIB KUIbKICTh TaKWX BHITAJKIB 301IbIIMIIACS HA
7 %. BpaxoByroun TOH ¢akT, IO Tepuropis YKpaiHM NEepexoAuTh OO0 KOHTUHEHTAIbHOI
KJIIMAaTHYHOI 30HM — MH MOXXEMO OYIKYBaTH 30UTbIIEHHS BHUIIAIKIB OXEJIEIHOI cyOmmarii y
MailOyTHbOMY.
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OkeneHi YTBOPEHHS HAa KOHTAKTHIN MEpeXi CIIPUYUHSIOTH sl TEXHOJOTTYHUX PU3HKIB, CEpel
SIKMX OCHOBHHMH €: TICPETATYBAHHS MPOBOIIB, X (izuuHa nedopmaliisi; 0OprB IMPOBOJIIB 1 TPOCIB Bif
BEJIMKOT0 HABAHT)KCHHS;, PyWHYBAHHS CHCTEM CTPYMOITPUIMAYiB PyXOMOTO CKJIATy, TOIIIO.

Hapasi ans 60poTeOu 3 okelleTHeMHU YTBOPEHHSM Ha KOHTaKTHINM MEpeki 3aCTOCOBYIOTH
BEJIMKY KUTbKICTh METO/J[IB Ta TEXHOJIOTii — BiJ €JICKTPO-MEXaHIYHOTO TPOTPIBaHHS MMPOBOJY JO
creriaabHol Moaudikamii moBepxHi MpoBoay aHTUdpuzamu. [IpuHIMIKM iHTEpOonepadbeIbHOCTI
3aJI3HUYHOTO TPAHCIIOPTY BUMAarae 3a0e3MeYuTy OJHOYACHO Oe3MeKy TPaHCIOPTHOTO MPOLECY,
30epertu  00’€KkTH 1HPPACTPYKTypd Ta BHKOHATHU BHUMOTHM HETHUIIOBOIO 3aKOHOJABCTBA
(caHiTapHOTO, €KOJOTIYHOT'O, BUMOT €HEPro30epeKeHHs TOIIO0). 3 ypaxyBaHHSIM HaBEACHOTO,
MeTa MaricTepchKoi poOOTH — MpoaHaTi3yBaTH TPAIUIIIMHI Ta IHHOBAIIKHI MIIX0a1u 60poThOHU 3
OYKEJICIHEHHSIM KOHTAKTHOT MEPEeXkKi 3aJII3HUYHOTO TPAHCIIOPTY 3 TEXHOJIOTIYHOI Ta €KOJOTI4HO1
TOYOK 30pY, a TaKOX BCTAHOBUTH: YU BIANOBIJAIOTH TEXHOJOTIi BUKOPUCTAHHS aHTU(PHU3IB
Cy4aCHHM BHMOT'aM €BPOTICHCHKOTO 3aKOHOABCTBA PO 3aXUCT JOBKIILIS.

JlJis MOCSATHEHHSI MOCTaBIEHOI METH y POOOTI BMKOHAHO: aHai3 MPHYMH Ta HACIIKIB
OKEJICTHEHHS KOHTAKTHOI MEpeXi, OIS Ta TEXHIKO-CKOJOTIYHWHA aHalli3 TPaJulliiHUX Ta
Cy4yaCHMX TEXHOJOTIM 3aXHCTy €JIEeMEHTIB KOHTAaKTHOI Mepexi BiJ OXKeNeIulli, €KOJIOro-
TOKCHKOJIOTIYHUI aHalli3 TOMMPEHUX aHTU(PHU3iB, AKi MPOMOHYIOTH BHUKOPHUCTOBYBATH JUIS
MoaudikaIii IpoBOaYy KOHTAKTHOI MEPEXKi.

VY xoxi BUKOHaHHS poOOTH BCTAHOBJICHO, IO YCi 3aCTOCOBaHI TEXHOJIOTII Ta MEPCHEKTHUBHI
pPO3pOOKM MOKHA BiJHECTH A0 TPbOX OCHOBHHMX Kareropiil: I—3axoam enexkTpo-TepMiuHOi
pyiHamii oxeneaHEeBHX BimkianeHb; Il —3axomu (i3MKO-MEXaHIYHOTO OYHUIIEHHS IPOBOIY
KOHTaKTHOI Mepexi Bij oxkenenuui; [II — mpeBeHTHBHI 3axoau MoAudikallii MOBEpXHI MPOBOIY
KOHTaKTHOI MEpeXi, IO MOTepeKae YTBOPECHHS 05KEJICTHEBUX BiKIIA/ICHb.

HesBaxaroun Ha nmepcriekTuBHICTh Il kareropii 3axo/iB — BUKOPHUCTAHHS Pi3HOMaHITHUX
aHTU(PU3IB Ta TTOBEPXHEBO-aKTUBHUX PEUYOBHUH CTAHOBUTH JIOJIATKOBY HEOE3MEKY IS )KHUTTS Ta
3M0pOB’S IO Ta TpaIliBHUKIB, a TaKoX JMJOBKULISA. bingbmicte anTugpusziz (1o
cranaptuzoBai 3riiHo SAE/AMS 1424 ta ISO 11075) MiCTATh BUCOKO-TOKCHYHI CIOTYKH | Ta
Il kmaciB HebGe3meku. BpaxoByroum Te, 1m0 JiHII 3aJi3HHYHOTO TPAHCIOPTY 3HAXOAATHCS
0e3nocepelHbO MOOJIM3Y JKUTIOBUX PpalOHIB — BUKOPUCTAHHS LIbOTO crocoly OopoTbOu 3
OKEJNEeHEHHSIM TMOTpedye peTeNpHOr0 IUTAaHYBaHHS Ta aHamily pu3uKiB. Pe3ympraTtn
Maricrepcbkoi poOOTH PEKOMEHJIOBAaHO BHMKOPUCTOBYBAaTH IiJ] 4Yac IIJJaHYBAaHHSA 3aXOMiB
00pOTHOU 3 OXKENETUIIEIO KITI0YOBOI 1H(OPACTPYKTYPH 3aTI3HUYHOTO TPAHCIIOPTY Y KpaiHu.

TOKCHUKOJIOT'TYHI OCHOBHU HOPMYBAHHA 3ABPYJIHIOIOYNX PEYOBUH
B HABKOJIMIIHBOMY CEPEJJOBHIIII

Jluryn 0. 10., crynent
HaykoBuii kepiBHUK: A. 610i1.H. ipodecop [Mumumayk O. 4.

JlepxaBHUM IHCTUTYT IHPPACTPYKTYPU Ta TEXHOJIOTIH,
KuiBcbkMii IHCTUTYT 3a1i3HUYHOTO TPAHCTIOPTY.

HacnigkoM MOTparuissHHS B OpraHi3M Yy)KOPITHUX XIMIYHHUX CHOJNYK (KCEHOOTOTIKOB)
MoyKe OyTH HOTO OTPYEHHS, @ BUKIIMKAI04Ya OTPYEHHS PEYOBHHA PO3TIIAIAETHCS B IKOCTI OTPYTH.

OTpyTramMi Ha3MBaIOTh PEYOBMHH, SIKI MPU HATXOJKEHHI B OPraHi3M PI3HUMH NUIIXaMH
(uepe3 AuxaiabHI OpraHH, LIKIPHI MOKPUBH, TPABHUN TPAaKT) B HE3HAUHMX KIIBKOCTSIX 3/aTHI
BCTYNIATH Y B3a€EMOJII0 3 JKUTTEBO BAXIIMBUMHU CTPYKTypaMH OpraHi3My 1 BHMKJIUKATH
MOPYUIEHHs MOro XUTTENISUIBHOCTI, MEPEXOJidYMd NPU MEBHUX YMOBaX B XBOPOOJIMBUI CTaH,
T00TO B OTpyeHHs. OTpyTa - TOCUTH YMOBHE MOHATTS. J[isl peYOBHHM Ha OPTaHi3M 3aJeKUTh BiJ
0araTbOX yMOB: J03H, sKa TOTpamnWjia B OpraHi3M, 4Yacy BIUIMBY (€KCHO3HIlii), BMICTYy B
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HABKOJIMIIIHBOMY CEpEAOBHUIII TOIIO. TOKCHKOJOTis eKOJOoriyHa — Hayka, 1[0 BHBYAaE e(exTu
BIUIMBY TOKCUYHUX PEYOBHH Ta MPOAYKTIB iX TpaHchoOpMaIllii Ha €eKOCUCTEMH Ta iX Kpyroooir y
6iocdepi, BIUIMB Ha XUBI OpraHi3Md TBAapHH 1 JIIOJUHH, OCOOJMBO y Xap4yOBUX JIAHIIOTAX.
CHHOHIM — €KOTOKCHKOJIOT141.

Po3gin 1iei Haykw, IO CTOCYETbCS TOKCHYHUX PEYOBHUH MPOMHCIOBOTO ITOXOPKEHHS,
HA3UBAEThCS IPOMUCIIOBON TOKCHKOJIOTIE0. OCTaHHs, B CBOIO YEPTy, € PO3ALIOM Tiri€Hu Ipall,
MOB'S3aHOI0 3 MPOOJIEMAaTHKOI OXOPOHHU Tpalli Ta TEeXHIKM BUpOOHMYOI Oesmeku. Ilpeamerom
TirieHd  Tpalll € BUBYEHHS BIUIMBY TPYIOBOrO Tpolecy 1 BUPOOHHMYOI (TOOTO TEX
HABKOJIMIITHBOTO) CEPEIOBUINA HA 370POB'SI MPAIIOI0Y0ro. MeToro i€l raimy3i 3HaHb € BUBUYCHHS
Ta poOpoOKa CaHITAPHO-TITIEHIYHHX 1 JTIKYBaIbHO-MPOMUIAKTHYHUX 3aXO0/iB, 110 3a0€3MeUyIOTh
3I0POB'S TPALIOIOYMX B yMOBax BHUpOOHMITBA. OnHak (aKTUYHO 3aBIAHHS MPOMHUCIOBOI
TOKCHKOJIOTI] IIUpIIE, OCKUIBKM BIUIMBY IPOMHUCIIOBUX OTPYT JIIOAM IIJJIAIOTHCS HE TUIBKHU B
YMOBaXxX TPYJOBOTO MPOIIECY, a il B HACENIEHUX MyHKTAaX, SIKI BUSABJISIOTHCS B 30HAX PO3CIFOBAHHS
MIPOMMCIIOBUX BUKHUJIIB 1 CKHIIB.

3arasibHa TOKCHKOJIOTISl BKJIIOYAE MM KOMIUIEKC NMHTaHb (HANPSMKIB), TOB'SI3aHUX 3
BHU3HAUEHHSM B3a€MO/IIi TOKCUYHUX PEYOBHUH 3 O1OJOTIYHUMH CHUCTEMaMH Ha PI3HOMAHITHUX
piBHSAX iX opranizamii (BiI KIITHHHOTO A0 momyisiniiHoro). IIpodinaktuyna (ririeHivyHa)
TOKCHKOJIOT1Sl BUBYAE TOKCHUYHI XiMiuHI ()aKTOpH HABKOJHUIIHBOTO CEPENOBHINA, OOIPYHTOBYE
PO3MIpH JOMYCTHMOTO "XIMIYHOTO HAaBaHTAXKEHHA'" Ha JIIOIMHY, po3po0Isie criocodru MeandHOl
npoUIAKTUKA TOKCUYHHMX BIUIMBIB B pEaIbHUX yMOBaX XHUTTEAISUIBHOCTI Jitojeil. OCHOBHUM
3aBJIaHHSM, K€ CTOITh Tepe]] MPOPITaKTUIHOI TOKCUKOJIOTIEI, € BCEOIYHE BUBYCHHS BILIUBY
XiMIiYHUX (DaKTOpiB HA OpraHi3M, OILIHKa NpU LbOMY pealbHOi HeOE3NMeKH Ta HayKOBE
OOTPYHTYBaHHS iX MiHIMQJIBHO JIFOYMX 1 O€3MeUYHUX PIBHIB IS 30POB'S JIFOIUHHU.

HoBuM HampsMKOM cydacHOi TOKCHKOJOIIi € eKOTOKcHKojoris. TepMiH '"ekosoridna
ToKcHKoJoris" O0yB BBenenuit B 1969 p., xonu npu MiHApOJHOMY HAYKOBOMY KOMITETI L1010
po6JIeM HaBKOJIMIIIHBOTO CepeloBUINa Oyia OpraHi3oBaHa CIelliajibHa KOMICis IO eKOJIOTTuHIN
Tokcukosiorii. B 1978p. Oyio 3anpomoHOBaHO BU3HAYEHHS EKOTOKCHKOJOTII B SKOCTI
MDKJIMCIUITIIHAPHOTO HAYKOBOT'O HANpPSMKY, IMOEIHAHOTO 3 TOKCHYHMMHU e(pEeKTaMM XIMIUHUX
PEYOBUH Ha KHMBI OpraHi3MH, NEPEBaKHO HA MOMYJIALIl OpraHi3MiB Ta 0101IEHO3HU, IO BXOJATH
710 CKJIay ekocucTeM. BoHa BUBUae jykeperna HaaXOKEeHHs IKIIJIMBUX PEYOBUH B HABKOJIUIIHE
CepeIoBUIIE, iX PO3MOBCIO/KEHHS B LIbOMY CEpEOBHMILI, BIUIMB Ha MBI opraHizmu. OTxe,
€KOTOKCHKOJIOTiSl BUBYAE PO3BUTOK HECTIPUATIMBUX €(DEKTIB, SKI BUABISAIOTHCS MPH i1 XIMIYHUX
3a0pyJHIOBaYiB Ha PI3HOMAaHITHI BUJU JKUBHUX OPraHi3MiB (BiJ MIKpOOpPTraHi3MiB JO JIIOJAMHH),
30KpeMa, Ha piBHI MOMyJsAIii a00 €eKOCUCTEMH B IUIOMY, a TaKOX JOJIF0 XIMIYHOI PEYOBHUHU B
cucTteMi 610Te0IeHO03Y.

3amadi MPOMHUCIOBOI TOKCHUKOJIOTII € pI3HOMAHITHUMM: Ha MEpUIOMYy Miclll CTOITh
TOKCHUKOJIOTIYHA OILlIHKAa HOBUX IPOMHUCIOBHX PEYOBMH 1 IX TIri€HIYHA perjaMeHTamis —
BCTaHOBJIEHHSI TpaHuuyHO jomyctumux koHueHtpauid (I'ZIK); mapanenshno 3 pospodkoro I'JIK
IIKIJUTMBUX PEYOBUH MPOMMCIOBA TOKCHKOJIOTISI BUPIIIY€E 3aBJJaHHS Tiri€HIYHOI CTaHIapTHU3allil,
KOTpa Tmependadae OOMEXKEHHS BMICTY IMIKIATUBUX  JOMINIOK a00  KOMIIOHEHTIB
pEerJaMeHTOBAaHUX CyMillel; BCTAHOBJIEHHS MEXaHI3MIB JIli OTPYTH, MATOTeHe3y 1HTOKCHKAIlii,
BUBYEHHS JI0J11 OTPYTH B OPTraHi3Mi; BUBUEHHS CrIeU(I4HOI 1ii TPOMHUCIOBUX PEUOBUH Y PI3HUX
opraHax 1 CHCTeMax OpTaHi3My, CEHCHOUT3yr4oro, OJacTOMOTeHHOro 3 BIUIMBY 1 Aii Ha
reHepaTuBHY (YHKILIIO.

HaiiBaxnuBime 3Ha4eHHs B  MPOMUCIOBIM  TOKCHUKOJOTIT HAJa€eThCs  BUIOBUM
BIIMIHHOCTSIM y YYTJIHMBOCTI 10 OTPYTH, TOMY OJHI€I0 3 IIEHTPAJIbHUX MPOOIEM MPOMHCIOBOT
TOKCHKOJIOTII € pO3p00Ka HaAyKOBUX OCHOB €KCTPAMOJIAIIil, OTPUMAHUX B €KCIIEPUMEHTI JaHUX HA
MOaUHY. BaXIMBUM 3aBIaHHAM € TaKOXX BCTAHOBJICHHS 3B SI3KIB MiX (DI3UKO-XIMIYHHUMH
BJIACTUBOCTSIMH ITPOMHCIIOBUX OPTaHIYHUX PEYOBHH 1 iX TOKCHYHICTIO. B 3amadi Tokcukosorii
BXOJISITh TaKOX JOCIIKEHHS MEXaHi3MiB BIUIUBY OTPYT Ha OpraHi3M, iX MOBEIIHKH B >KUBUX
cucTeMax, BKIIOYAI0YH MOIIUPEHHS 110 XapYOBUX LIUIAXaX B €eKOCUCTEMAX Ta iH.
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31aTHICTh XIMIYHUX PEUOBMH BHKIMKATH TOPYIIEHHS >KUTTEMISUIBHOCTI OpraHi3my
(OTpy€eHHsI) Ha3WBAETHCSA TOKCHUYHICTIO. OIliHKa TOKCHYHOCTI MOBHMHHA MaTH YITKY KUIBKICHY
iHTepnpeTanio, To0T0 OyTH OCHOBaHa Ha BHUMipax. Taki BHMIPH SBISIOTBCS IPEIMETOM
TOKCUKOMETpii. B OCHOBI TOKCMKOMETPIYHMX JOCHIKEHb 3HAXOAUTHCS BUBYCHHS 3aJIEKHOCTI
MIX KIJTBKICTIO OTPYHHOI PEYOBHHH, KA 3HAXOJIUTHCS B KOHKPETHOMY CEpeqoBHIII (CyOCTpaTi)
Yy TOTPAaNUBUIM B OPraHi3M, 1 pEakili€l0 OCTaHHBOI'O B BHUIVIANI TOCTPOrO, MiATOCTPOTO
XPOHIYHOTO Y CMEPTEIHHOTO OTPYEHHSI, & TAKOXK B (DOPMIi TOTO UM 1HIIIOTO BiJHAIEHOTO €(PeKTy.

B TOKCHKOMETPHUYHUX JOCIHIKEHHIX BCTAHOBIIOIOTHCSA TPHU KIJIbKICHUX XapaKTEPUCTUKH
pPEYOBUHU: TIOpOroBa Jo03a (UM KOHIICHTpAIlis), 1HAKIIE HA3MBAETHCS MOPOTOM OJHOPA30BOTO
BILJIUBY; TOKCHKOJIOTIYHA CMEpTeNbHA /1032 (KOHIIEHTpaIlisl); TOKCUKOJIOTIYHA CMEpTeJIbHA 1032
(KoHIIEHTpaIlisl). 3pO3yMiJIO, M0 YMM BHUIIE CTEMiHh TOKCHYHOCTI TOTO UM 1HIIOT PEUOBUHU, TUM
OUTHIII KOPCTKI BUMOTH BHCYBAaIOThCA NP poOOTI 3 HUMH YW JO IX IPUCYTHOCTI B
HABKOJIMIIIHEOMY CEPEIOBHIIII.

TakuMm 4MHOM, TPOMUCIIOBA TOKCUKOJIOTIS BUPINIYE IIMPOKE KOJO MpoOiIeM, 1[0 BUMarae
3alTydeHHs] 3HaHb 1 METOJIB JIOCHIDKCHHS 0araThOX CyMDKHUX MPUPOJHUYMX HAYK 1 0COOIMBO
¢i3iomorii, 6ioximii, mpodeciiiHoi maronorii, OHKOJIOTii, IMyHOJOTii, eMOpIONOrii, TeHETHKH,
Ximii, MaTeMaTuku. TOKCHKOIIOTIS — HayKa eKcriepuMeHTainbHa. CTaHOBJICHHS i TICHO IOB’sI3aHO
3 PO3BUTKOM IHIIMX EKCHEPUMEHTATbHUX ITUCHUIUIIH. Ha mimcraBi ekcrepuMEHTaNbHUX 1
KIIIHIKO-TITI€HIYHUX JIOCIIJDKEHb PO3POOIISIFOTBCS CaHITapHI HOPMHU 1 mpaBuia poOOTH 31
IIKI/UIMBUMH XIMIYHUMH TPOJYKTaMU, HAJAIOThCS HAYKOBO OOIPYHTOBaHI peKOMEHMalii 3
3a0e3neueHHs 0e3MeYHUX YMOB TIpalli.

YHPABJIIHHA KUTTEBUM UKJIOM TPAHCO®OPMATOPHOI'O MACJIA
HA 3AJIIBHUYHOMY TPAHCIIOPTI

Opnuk P. B, cryaenr
HayxoBwuii koHCynbTaHT: goueHT Conopsix JI. 1.

JIHINpOBCHKUI HAalllOHAJILHUM YHIBEPCUTET 3aJ113HUYHOTO
TpaHCIOPTY iMeH] akaaemika B. Jlazapsna

[ToBHOLIHHE (DYHKLIOHYBaHHS TPAHCHOPTHUX CHUCTEM HEMOXJIMBE 0€3 BUKOPUCTAHHS
PI3HOMAaHITHUX MAaCTMJIBHMX MaTepialiB PI3HOTO LUIbOBOro mnpu3HaueHHs. OcobiauBe Mmicie
cepell LUX MaTepiaiiB 3aiiMaloTh MiHEpaJbHI Ta CHUHTETUYHI TpaHC(OPMATOpPHI OJMBH — IIO
3a0e31euyroTh HOpMaJIbHY €KCIUTyaTalito eleKTpU(iKoBaHUX AUTBHUIb 3aTI3HUL Y KpaiHH.

He3Bakaroun Ha O3UTHBHI BJIACTUBOCTI IIUX OJIMB, BOHU MAIOTh Crielu(pIdHy 0COOINUBICTD
- 3/IaTHICTHb JI0 TEPMOOKHCHOI AECTPYKIIii MiJ i€ €JeKTPOMArHiTHOrO MOJIs, eNEeKTPUYHOTO
CTpyMy Ta BUCOKHUX TeMIIepaTyp y JieNeKTpu4Hiil 30H1 TpaHcdopmMarii. [1i yac nuporo npouecy
OJIMBM HE TUIBKM BTpPAyalOTh CBOI [i€NIEKTPUYHI BJIACTUBOCTI (OCHOBHA TEXHOJOIIYHA
BJIACTUBICTH) Ta ¥ 3MIHIOIOTH CBIM SIKICHO-KUIBKICHUN CKJIAJ, a CaM€ — HAKOMTUYYIOTh 0COOJIMBO
TOKCHYHI CTIOJIYKH (IIOJI1 XJIOpOBaHi JUQeH1IN, TepMOo]ypaHu Ta JIOKCUHH).

Hapasi mopiuno Ha 3ami3HMLsSI YKpaiHuW YTBOpPIOEeThbesl MoHaa 10T «BiAmparboBaHOI»
TpaHC(OPMATOPHOT OJIMBU, LIO MICTUTh TOKCHYHI CIIOJYKH TEPMOOKHUCHOI AECTpPYyKLii Ta
nmoTpedye CHemalbHOTO TOBOHKCHHS Ta yTwiizamii.  [HTepornepabenbHICTh 3aTi3HUYHOTO
TPAHCHOPTY BH3HAa4Ya€ HEOOXINHICTP BUKOHAHHS SK CIELIaJbHUX BUMOI IepeBe3eHb, TaK 1
«HECTellaTi30BaHNX» BUMOT 1HIIUX Taly3ed eKOHOMIKH, 1 30KpeMa MI)KHapOJHUX 3000B’A3aHb
VYkpainu y cdepi exkosoriuHoi 0e3neKu Ta yTuiizanii BiIX0/aiB.

VY3aranpHIOIOYM, METa MariCTepchbkoi poOOTH — MpOaHANI3yBaTH NUISIXH TMOBOKCHHS 3
«BIANPAIbOBAHUMUY»  TPAHC(HOPMATOPHUMH OJMBAMU Ha MIJIPUEMCTBAX  3aJI3HUYHOTO
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TPAHCHOPTY y KOHTEKCTI MDKHApOJIHUX 3000B’s3aHb YKpainu (basenscpka, CTOKrompMchKa Ta
Porrepnamcrka konBeHIlii €Bporelicbkoro Coro3sy).

JlJis MOCATHEHHSI MOCTaBJIEHOI METH Yy poOOTI BHKOHAHO: aHAJI3 BIACTUBOCTEH PI3HUX
TEJICKTPUIHUX PIUH, 3MIHHM 1X KIJTBKICHOTO Ta SIKICHOTO CKJady, y3araJlbHEHHS MIKHAPOJIHHUX
3000B’s13aHb  YKpaiHM 1010  O€3MeYHOro  TOBO/KEHHA 3 BiANpanbOBaHUMHU
Tpanc(OpMaTOPHUMH OJIMBAMH, 3aIlIPOIIOHOBAaHI KOMILUIEKCHI TEXHOJIOTIT Oe3meyHoro 300py Ta
YTUJTI3aIi] MX OJIMB BiIOBIJHO 0 Cy9aCHHX BUMOT 3aKOHOJAaBCTBa €Bpornericbkoro Coro3y.

3a pe3yabTaTH BUKOHAHHS MaricTepchbkoi poOOTH BCTaHOBIEHO, L0 30ip Ta mojaiblia
YTUII3aIis «BiAMPALbOBAHO» TpaHC(HOPMATOPHOI OJNMBU B YKpAiHH PEryNIO€ThCS HE TUIBKU
cnerniaabHuMU HCTPYKIIAME Y3 Ta 3Y «lIpo Biaxoaw», a TaK0X MOJOKEHHIMHU MIDKHAPOIHUX
KoHBeHIIH €Bponeiicbkoro Coro3y 3 6e3nexu - basenscpka, CTokronsMcbka Ta PorTepaaMcbka
KOHBEHIIi. MiKHaApOJHI periaMeHTH BUMAararoTh, OO0 yci pedoBHHH, 10 MicTiaTh [IXb
30MpaNicst OKPEMO Ta YTHIII3YBAIKCS CIICHiaTbHUM YHHOM.

AHaui3 nmokasas, 10 TPAIUIIHI METOIU TTOBODKEHHS 3 TpaHC(HOPMAaTOPHUMU OJTUBAMU Ha
3aI3HUIIX YKpaiHW HE BiANOBIAAIOTH BUMOTAM IIMX MDKHApPOJHHMX periamentiB. Lle B mepmry
4yepry MoB’si3aHO 3 THM, L0 1HCTPYKIIi Ta BHYTPIIIHI CTaHAApPTU Y3 HE 3MIHIOBAJIMCS JOBTUIl
9yac Ta HE MICTATHh 3000B’sA3aHb, AKi NMpuiiH:Ia YKpaiHa BiIMOBIAHO 10 YTOIU MPO acoLialiio
VYkpaina-€C. JlogaTkoBo, CTPYKTYpHI MiJPO3AUTH 3ali3HAYHOIO TPAHCIOPTY HE MAaloTh
TEXHIYHUX MOKIIUBOCTEH I «HOPMATHBHOI» YTUJII3aIlil TAKUX OJIUB.

Y po0OTi pO3rIsSHYTH TEXHOJOTIYHI Ta €KOJOT1YHI aCIIEKTH PI3HUX TEXHOJOTIN yTHiizamii
«BIAMIPAIILOBAHUX» TPAHC(HOPMATOPHHUX OJIMB: OUYHUIICHHS JTYKHUMH METaJlaMH, aBTOKJIABHI Ta
IJ1a3MOBI  TEXHOJIOTii  yTHUIi3alii, TEXHOJOrii KaTamiTUYHOro ouumieHHs. Ha migcrasi
MIPOBEJICHUX JTOCIIHKeHb C(hOPMOBAHUI MTPUHIIMITIOBUH KUTTEBUN ITUKIT TpaHC(HOPMATOPHOT OJIii,
0 BUKOPHCTOBYETHCA Ta HAKOMHUYYETHCSA y MIAPO3JLTAX 3ali3HUYHOTO TPAHCIOPTY YKpaiHU.
Pesynbratn mMarictepchkoi poOOTH PEKOMEHIOBAHO ISl BIIPOBAHKEHHS Y CXeMax OEepeKIMBOTO
BUPOOHMLITBA Ta MPOMUCIOBOI O€3MeKH MiAPO3ALTIB 3ai3HUIL MiA 4Yac cepTudikaii 3riHO
Bumor 1SO 9001 Ta 1SO 14001.

3KOJIOrMYECKHUE MMPOBJIEMbI B3AUMOJENCTBUSA TPAHCIIOPTHOI'O
KOMILJIEKCA M OKPYKAIOIIEW CPEbI

I'op6aués B. B., Tpubynanos U. I'., crynent
HayuHbIil KOHCYJIBTAaHT — JOLEeHT AXxpameHnko ['.B.

YO «benopycckuii ToCyJapcTBEHHBII YHUBEPCUTET TpaHcnopTay I. ['omens

KavectBo sxm3Hn mozneit B XXI Beke na M camo Oyayllee 4YeraoBeYEeCTBAa HANpsMYIO
3aBHCUT OT SKOJIOTUYECKOTO COCTOSIHUSI OKpPY)KAIOLIeH cpenbl. DKOJOTHYECKHE MPOOIeMBI
TOPOJIOB CBSI3aHBI C YPE3MEPHOM KOHIIEHTpALMe Ha CPaBHUTEIBHO HEOOJBLIMX TEPPUTOPUIX
HACEJICHHs, TPAHCIIOPTAa W TPOMBIIIICHHBIX TMPEANPHITHH, ¢ 00pa30BaHHEM aHTPOIIOTEHHBIX
maHamadToB, OYEHb NAIEKUX OT COCTOSHHS 3KOJOTMUYecKoro paBHoOBecus. Han kpymnHeiMu
ropoaamu atMmocdepa coaepkut B 10 pa3 Gombiie adpososneit u B 25 pa3 Oombine razos. [lpu
stoM 60-70% Tra3oBoro 3arpsi3HeHus JAaerT TpaHcnopT. OTpULATENBHOE BO3JAEHCTBHE
aBTOTPAHCIIOPTAa HA OKPYXKAIOIIYIO Cpely NpOSBISECTCS B TaKMX acleKTaX, KaKk OTYYXKICHUE
3eMelb M HapylIeHHe SKOJIOTMYECKOro paBHOBECHS MPU CTPOUTENLCTBE U HKCIUTyaTalluH JOPOT,
WCYE3HOBEHHE 3aMIOBETHBIX, HETPOHYTHIX MPUPOIHBIX KOMITJIEKCOB.

BoszeiicTBue TpaHcopTa Ha 3KOCUCTEMBI BBIPAXKAETCs:

- B 3arps3HEHHU aTMOCQEpbl, BOIHBIX OOBEKTOB M 3€MeJb, W3MEHECHHH XHMHYECKOTO
COCTaBa MOYB ¥ MUKPO(IOPHI, 00pa30BaHUU POU3BOJICTBEHHBIX OTXO/I0B;

- B MOTPEOJICHUH MPUPOJHBIX PECYPCOB: aTMOCHEPHOTO BO3/yXa, HEOOXOIWMOTO ISt
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NpoTeKaHus pabovMX MPOIECCOB B JBUTATENIX BHyTpeHHero cropanus (/IBC) TpaHcnopTHBIX
CPEICTB; HEPTENPOAYKTOB U MPUPOIHOTO rasa, siBistomuxcs torumsoM ans JABC; Boabl s
cucreM oxnaxaeHus JIBC, MOWKM TpaHCHOPTHBIX CPEACTB, MPOU3BOJCTBEHHBIX U OBITOBBIX
HYXJI TPEANpUATHA TPAHCIOPTA; 3E€MEJBHBIX PECYPCOB, OTUYKIAEMBIX II0J CTPOUTEIHCTBO
aBTO- M JKEJIE3HBIX JIOPOT, a3pONOPTOB, TPYOOIPOBOIOB, PEUHBIX U MOPCKUX MOPTOB U JAPYrHUX
00BEKTOB HHPPACTPYKTYpPbI TPAHCIOPTA,

- B CO3/IaHUH BBICOKHX YPOBHEH IIymMa U BUOpaIuu;

- B BO3MOXXHOCTH aKTHBHU3allMU HEOIArONPUSTHBIX MPUPOJHBIX MPOLECCOB THUIA BOJHOM
3pO3uH, 3a00JIaYMBAHMSI MECTHOCTH, 0OPa30BaHMsI CEJICBBIX TIOTOKOB, OIMOJI3HEH, 00BAJIOB;

- B TpaBMaTuU3Me U TUOeNu JtoJIeH, KUBOTHBIX, HAHECEHUU OOJBIIOTO MaTepUaIbHOTO
yiep0a npy aBapusx M karactpodax;

- B PpAa3pyLICHUU I[TOYBEHHO-PACTUTEIBHOIO IIOKPOBA W YMEHBUICHUU YpPOXKANHOCTH
CEJIbCKOXO35MCTBEHHBIX KYJIBTYD.

BiusiHne TpaHcnopTa Ha OKPYXArOILIYH Cpely MpOSIBISETCS, MPEXIE BCEro, B MpolLecce
MIEPEBO30K, MPU KOTOPOM MOTPEOIISIIOTCS B OOJBIIOM KOJUYECTBE TOIUIMBHO-IHEPTETHUYECKHE
pecypehbl M MPOUCXOIUT 3HAUNUTEIBLHOE BBIJICJICHUE 3arps3HSIOIIMX BEeCTB. [0yl MOJBUKHBIX
HCTOYHUKOB B 3arps3HEHUU aTMoc(epbl, BOJAbl U MOYBBI cyliecTBeHHO Bbime (93,8 %), yem
CTAllMOHAPHBIX UCTOYHUKOB (6,2 %).

OCHOBHBIMU TOTPEOUTENSIMU MPUPOAHBIX PECYPCOB M HMCTOYHMKAMH 3arpsA3HEHUS
OKpY’Kalollled Cpelbl SBISIIOTCA TPAaHCHOPTHbIE cpexacTtBa. Hampumep, oauH TIpy30BOM
aBTOMOOWJIb ITPH ToJI0BOM Tipobere 15 Teic. kM cxuraer 1,8 T OeH3nMHa, HAa IOJTYyYEHHUE KOTOPOTO
Tpedyercs okono 3 T HedTH. g oOpa3zoBaHus HOpMaJIbHOW TOpIOYEl cMecHu B ABHratene Ha 1
Kr OeH3MHa HeoOxoaumo 15 kr Bozmyxa. C yd4eToM 3TOro COOTHOMICHHUS W MPOLEHTHOH I0In
KHCIIOpO/Ia B BO3JIyX€ pacuyeTHOE KOJIMYECTBO PACXOJyeMOro BO3AyXa aBTOMOOWJIEM COCTaBUT
27 1 (na 1,8 T OeH3uHa), B TOM YHCIE 5,6 T KHUCIOPOa.

3arps3HeHne arMochepbl MPOUCXOAUT B Pe3yibTaTe CHKHUTaHUs TOIUIMBA. XMMUYECKUN
cocTaB BBIOPOCOB 3aBUCHUT OT BHJIa M KayecTBa TOIUIMBA, CIIOCO0a CKUTaHUS B JBUTATEJE U €ro
TEXHUYECKOT0o cocTosiHUA. [IpoaykTaMu MOJIHOTO CropaHys TOIUIMBA SIBJISIFOTCS YIJIEKUCIIBIN ra3,
BOASIHOM map M JuoKcuja cepbl. [Ipm HeZoCcTaTOUHOM MOCTYIUIEHHHM KHUCIOPOJA MPOMCXOIUT
HEMOJHOE CropaHue, B pe3ylbTaTe 4ero BMECTO YIJIEKUCIIOTO raza oOpa3yercsl yrapHblid ra3s
(CO). HaubGonee HeOIArONpHUATHBIMH PEXKUMAMH paOOTHI SBISIOTCS Mallble CKOPOCTH U
«XOJIOCTOH XOM» IBUTaTEsL.

MupoBoil TpaHCHIOPTHBIA IApK MPOAOJDKAET YBEJIHMUYMBATHCS, pacTeT CyMMapHas
MOILIHOCTh [JBUTATeN€ M Pacxo] TOILIMBHO-DHEPIreTUYECKHX DPECYPCOB, a CIEIOBATENIbHO, U
BBIOPOCHI 3arpsi3HSIONINX BEHIECTB B MPHU3EMHBIN cioil atMocdepsl. [IpsMo mpomnopiinoHaibHO
YBEIIMUYEHUIO aBTOMOOWJIEH, B KPYIHBIX TIopoJax 3aMETHO YXYALIWIOCh COCTOSIHHE
atmocepHoro Bozayxa. C 2000 mo 2018 rox aBTomoOunbHBIN mapk PecnyOnuku benapych
yBemuumwics Ha 56 % (pucyHok 1), cymmapHas MOIIHOCTb aBTOMOOWJIBHBIX JIBUTaTesed
BO3pocia 110 65 mupa. KBT, BEIOPOCH 3arpsi3HSIONINX BemecTB cocTaBmsaoT 130—-150 muH. T

[loBpIlIEHNE SKOJIOTMYHOCTH TPAHCIOPTHBIX CPEACTB — OAMH W3 IyT€H pELICHUS
npo6inembl. OgHaKO UM aBTOMOOWJIbHBIE JIOPOTM M aBTOTPAHCHOPTHBIE MPEANPUATHS HAHOCAT
Bpen okpyxatomiei cpene. B benmapycu okono 80 Thic. KM J0pOr, BeCbMa HACBIIIEHHBIX
TPAHCIIOPTHBIMU CPEICTBAMHU, YTO OKa3bIBaeT JOCTATOYHO CEPhE3HOE BIUSHUE Ha SKOJOTHUIO
ctpanbl. OO11as MI0ab MOJI0CH OTBOJA IOPOT 3aHUMAET OKO0JIo 1% TeppUTOpUH PEeCITyOIUKH.
A yuuTbIBas TOT (paKT, YTO CpeAHss MIMPUHA 30HBI BIUSHUS noporu coctasiser 400 m (o 200
M B o00e CTOpOHBI), 3arps3HeHHE pacnpocTpansercs Ha 15,4% TeppUTOpUHM CTpaHBI
TexHonoruueckue BbIOPOCHI  JOPOXKHBIX — NPEANPHUSITHA  MPEJICTaBICHHl B  OCHOBHOM
muHepansHO# TeUTEI0 AB3 u LIB3 (Ha 90%), CO (okono 5%), a takxke NOy, CH u caxeil B
HE3HAYUTEJbHBIX KOJIMYECTBAX.
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Pucynok 1 — Poct aBTOMOOMIBHOTO napka B Pecniybnuke benapych

K nepcneKTHBHBIM TEXHOJOIMSM [0 OIPaHMYEHMIO BPEJHOTO BIUSHHMS Ha 3KOJIOTHIO
MOXHO OTHECTH .

- IPUMEHEHHE PA3JINYHBIX MOJU(PHUKATOPOB, 100ABIIIEMBIX B OUTYM;

- IPUMEHEHNE T'€OCHHTETHYECKHX MAaTE€pPHUalIOB JJIsI apMHPOBAHUS 3e€MJISHOTO MOJOTHA U
ac(ambTOOETOHHOTO MOKPHITHS (T€OpeIIeTKH, FTeOMeMOpaHbl, FeOMaThl, F€OCETKH U T. I1.).

Jns mpoBeeHns: MPUPOAOOXPAHHBIX MEPOIIPUATHI U PACHIMPEHUS CETU JOPOTr Tpedyercs
O0JIbIIIOE KOJIMYECTBO CTPOUTENBHBIX MAaTEepHallOB, ChIpbeBas 0a3a KOTOPBIX MOXET OBITh
CYIIECTBEHHO PacIIMpEeHa 3a CYEeT OTXOJIO0B IMPOMbINUIEHHOCTU. [Ipu 3TOM OyneT pemarscst Kak
3a/laya pecypcocOepekeHus, TaKk U IpodiieMa yaydlIeHHs] SKOJIOTHYECKOW 00CTaHOBKU BOJIM3U
YYaCTKOB CKJIaJUPOBAHUS KPYMTHOOOBEMHBIX OTXOJI0B IPOMBIIIUIEHHOCTH.
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AxinposceKo20 HayioHanbHO20 yHisepcumemy
sanisnuunozo mpawcnopmy im. axademika B. /lasapana

JIOKOMOTUBU TA JIOKOMOTUBHE TOCITOOAPCTBO

TooBHAM  HANPAMKOM  CHEIIATBHOCTI €  IIATOTOBKA
BHCOKOKBATI(PIKOBAHHX KaJpiB Fata v s JIOKOMOTHBHOTO
roOCIIOfApCTBA 3ali3HHIG TA BHKOHAHHA HAyKOBHX JOCIIIKCHB,
IOB'fM3aHAX 3 YAOCKOHANCHHAM KOHCTPYKIii Ta CHCTEM
YIPHMAHHA # PEMOHTY JTOKOMOTHBIB.

BATOHW TA BATOHHE TOCINOAAPCTBO

ITiaroToBka BHCOKOKBATI(IKOBAHHX IEDKEHEPIB bty s;
IIPOCKTYBAaHHA, BHPOOHHIITBA, OOCIYrOBYBaHHA Ta PEMOHTY
BaroHIB € HAllAM NPIOPHTETHUM HampamkoM. CTyZeHTH MarTh
MOXIHMBICTH OTPHMATH [JHIUIOM MDKHAPOOHOTO  3paska
(bakanaBp), a TaKOX 3M00yTH APYTY BHIIY OCBITY.

Croemamcr mi€i kBam@ikamii BOJOAIE TAKHMH OCHOBHHMH
BHIaMH BHPOOHHYO! JIATHHOCTI, AK: IPOSKTYBAHHA 3aIi3HHIb,
OKpPEMHX 00’€KTIB i CHOPYA MAriCTPaIbHOIO H IIPOMHCIOBOTO

! TpaHCHOpTYy, OyAIBHHITBO Ta PEKOHCTPYKINA 3aM3HHIN |
3aTI3HHYHHX CIIOPYZ. MOACPHI3aMIA | PEMOHT KOJIi.

e B

CMELIANBHICTb « TPAHCIIOPTHI TEXHOMOTI1»
OPIAHIBALLIATTEPEBE3EHL | YITPABJIIHHA HA 3AJTIBHUYHOMY TPAHCITOPTI

3a yYac HaB4aHHA CTYAEHTH OTPHMYIOTb TEOpeTHYHi 3HaHHA Ta
HaOYBarOTh NPAaKTHYHHX HABHKIB 3 VIPaBliHHA eKCIUTyaTaliifHOO Ta
OpraHi3amiifHOI pOOOTOIO 3aNi3HHIb, NPOEKTYBaHHS 3ali3HHYHHX
CTaHNiH, [OOKYMEHTATbHOIO Ta IOPHOHYHOrO 3abesmedeHHS r
IepeBi3HOTO Nponecy, Y TOMY YHCHI B MIZKHADOJIHOMY CIOJIYYeHHi.
|
|
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