VOLODYMYR DAHL
EAST UKRAINIAN NATIONAL UNIVERSITY
Department ""Logistics management
and traffic safety in transport»

PJSC «<UKRZALIZNYTSIA»
Regional branch «Donetsk railway»

MANAGEMENT UKRTRANSBEZPEKA
IN LUHANSKAYA REGION

GLOBALIZATION OF SCIENTIFIC
AND EDUCATIONAL SPACE.
INNOVATIONS OF TRANSPORT.
PROBLEMS, EXPERIENCE, PROSPECTS

THESES
OF INTERNATIONAL SCIENTIFIC CONFERENCE
3-12 May 2017
Dresden (Germany) - Paris (France)



ORGANIZING COMMITTEE

Chairman of Organizing Committee
Nosul’ko Alexander - First Deputy Head of Regional branch «Donetsk railway» PJSC «Ukr-
zaliznytsia»

Vice-chairman
Galugan Volodymyr - Head of department of management Ukrtransbezpeka in Luhanskaya re-
gion.

Members of organizing committee

Chernetska-Biletska Natalia - Professor, Head of department "Logistics management and traffic
safety in transport”, Volodymyr Dahl East Ukrainian National University.

Ramazanov Sultan - Professor, Honored Scientist of Ukraine, Ukraine Excellent Education,
honorary Professor of Volodymyr Dahl East Ukrainian National University, Professor of "Infor-
mation systems in economy"”, KNEU named after V. Hetman.

Drevetskyy Volodymyr - Professor, Vice President of Engineering Academy of Ukraine, head of
automation, electrical engineering and computer-integrated technologies, National University of
Water Management and Nature.

Prikhodko Sergei - Professor, Vice-rector for scientific and pedagogical, Ukrainian State Uni-
versity of Railway Transport.

Viktor Tkachenko - Professor, Head of Department "Traction rolling stock of railways", State
Economy and Technology University of Transport.

Babushkin Gennady - Professor, Head of Department "“Transport Technologies" ZNTU.
Nesterenko Galina - Ph.D., Associate Professor of department Management of operational work
on the railways DNURT named after Ac. V. Lazaryan.

Lebed Irina - Ph.D., Associate Professor of department Transport Technology NTU.

Scientific secretary
Shvornikova Anna - Ph.D., Associate Professor of department “Logistics management and traf-
fic safety in transport", Volodymyr Dahl East Ukrainian National University.

Technical secretary
Miroshnykova Mariia - assistant of department "Logistics management and traffic safety in
transport”, Volodymyr Dahl East Ukrainian National University.

Executive editor: Chernetska-Biletska N., Head of Department "Logistics management and traf-
fic safety on transport” of the Volodymyr Dahl East Ukrainian National University.

Recommended for publication by the Academic Council of the Volodymyr Dahl East Ukrainian
National University (protocol Ne 9 from March 31, 2017)

Globalization of scientific and educational space. Innovations of transport. Problems, expe-
rience, prospects: thesis, 3-12 May 2017, Dresden (Germany) - Paris (France) / Executive edi-
tor: Chernetska-Biletska N. — Severodonetsk: VVolodymyr Dahl East Ukrainian National Univer-
sity, 2017.

© CxinnoykpaiHchKHii HanioHaIbHUI YHiBepeuTeT iMeni Bonogumupa lans, 2017
© of the Volodymyr Dahl East Ukrainian National University, 2017



CONTENTS

Albeschenko D., Popchenko E, Sotnikov D.
OPTIMIZATION METHODS FOR DETERMING NOISE IN THE

PROCESS OF CERTIFICATION OF WHEELED VEHICLES ........

Antonova G.
ENGLISH FOR SPECIFIC PURPOSES
WRITING SKILL FORMATION .....cooiiiii it

Arsentieva O.
DEFINITION OF THE NATURE OF LABOR LAW PRINCIPLES

Artemenko O., Volodarec N.
HEATING OF THE DIESEL LOCOMOTIVE IN WINTER.............

Asmankina A., Loria M.
AUTONOMOUS APARTMENT ENERGY CONTROL AND
MANAGEMENT ENERGY SUPPLY COMBINED SYSTEMS.....

Babushkin G., Kuz’kin O., Kaplunovska A.
FORMALIZATION OF MICRO-LOGISTIC INDUSTRIAL
TRANSPORTATIONS CONTROL SYSTEM.....coccveeiiieeeeee e,

Baranov |., Baranova V., Taratoryna A., Korolenko T.
INCREASING CONSUMER PROPERTIES REGULATED
CROSSROADS OF CITY STREET AND ROAD NETWORK........

Baranov 1., Bragin N., Korsun T., Pasechnik O.
SELECTION RATIONAL VARIANT NETWORKING PLAN
FORMATION OF ONE-GROWING TRAINS ......c.ccooovnviririiinin

Barvina N.

EXTRACURRICULAR ACTIVITY OF THE STUDENTS

OF NON-HUMANITARIAN SPECIALTIES

IN THE UNIVERSITY THEATRE STUDIO.......coooieeiveeeeeeeee,

Belovol A., Vasilenko O., Tkachenko M., Gorobets V.

MAJOR TRENDS OF THE DEVELOPMENT

OF SOLAR ENERGY IN CONDITIONS

OF TRANSITION PERIOD OF UKRAINIAN ECONOMY ............

Globalization of scientific and educational space. Innovations of transport.

Problems, experience, prospects.



Bilokin J., Popov A.
SOLVING OF THE TRANSPORT ROUTING PROBLEM
USING THE GENETIC ALGORITHM .....coviiiiiiiecicece e 34

Bragin N., Ganja S., Pshikun A., Baranova V.

INVESTIGATION EFFICIENCY DISTRIBUTION PASSENGER
TRANSPORT IN CONDITIONS FUNCTIONING

OF RAILINGS RAILWAYS COMPLEXES .......cccocviviiiinieiseseesies 35

Bulgakova J., Khavalits S.
MODEL OF CHOOSING THE OPTIMAL ROUTE
OF RAW MATERIAL DELIVERY FOR METALLURGICAL

g = { O] D10 1O I [© ]\ R 37
Bou rtAseva J. ) )

LE ROLE DES FACTEURS HUMAINS SUR LA SECURITE DU
TRAFIC FERROVIAIRE ..o 39

Butko T., Prokhorchenko G., Moskalenko O.

IMPROVEMENT OF CONSTRUCTION AND ANALYSIS TRAIN
SCHEDULE BASED MODELING PROPOGATION DELAYS

ON THE RAIL NETWORK ...ttt 41

Butko T., Prokhorchenko A., Muzykin M.
IMPROVED METHODS DEFINITIONS SCHEMES
CIRCULATION LOCOMOTIVE ...coiiiiiiiieiieiei st 43

Vakoulenko V.

LES CONDITIONS DE LA FORMATION DE LA CULTURE

MORALE DES FUTURS SPECIALISTES DU TRANSPORT

DANS LE SYSTEME EDUCATIF DES ETABLISSEMENTS
D'ENSEIGNEMENT SUPERIEUR DE L'UKRAINE ....coovoveveveeeeren. 45

Voznenko S., Vihopen 1., Falendysh A.
PROBLEMS OF WHEEL AND RAIL CONTACT .....cceovireenenieeniees 46

Voronkov O., Rogovskii 1.

ANALYTICAL PREREQUISITES TO TRANSPORT AND
TECHNOLOGICAL SYSTEMS OF TRANSPORTATION OF
PRODUCTION OF CROP PRODUCTION .....ccccoiiiiiiieirineinieienesines 47

4

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Gatchenko V., Falendysh A., Kletska O., Ivanchenko D.
COMPARISON OF THE EMISSION STANDARDS

OF POLLUTANTS FROM EXHAUST GASES

DIESEL LOCOMOTIVE ENGINES .......ccciiiieeiieeeseeesie e 50

Gorbunov M., Nozhenko O., Kara S.
ABOUT CREATION OF NEW BOGIE
OF THE RAILWAY FREIGHT CAR. ..o 52

Davidenko N.

PROFESSIONAL FOREING LANGUAGE COMPETENCE AS

THE IMPORTANT QUALITY OF A SPECIALIST

IN THE FIELD OF TRANSPORT TECHNOLOGUIES...........ccveeuvene. 55

Davidenko N.

CERTAINES CARACTERISTIQUES DE L’ENSEIGNEMENT

DES LANGUES ETRANGERES DES ETUDIANTS

DE LA DEMAINE DE TRANSPORT ....oovivteetete e teeeetee e eeeenens 57

Danilyeva J.
CURRENT AREAS OF COOPERATION OF UKRAINE
AND EU IN THE TRANSFER BRANCH ......ccocoviiiiieiiecsenee, 59

Datsun Y.
NONCONFORMANCE RATING
FOR LOCOMOTIVE REPAIR FACILITIES.....ccoce e, 62

Degtyareva L., Miroshnykov V.
INFORMATION SYSTEMS IN TRANSPORT LOGISTICS................. 64

Demina V.

THE FORMATION OF THE INTERCULTURAL

COMMUNICATIVE COMPETENCE OF STUDENTS

OF TECHNICAL UNIVERSITIES BY MEANS

OF FOREIGN LANGUAGE .......co oottt 66

Zhuchenko E.

THE HUMANITARIAN COMPONENT IN THE PROCESS

OF VOCATIONAL TRAINING OF STUDENTS OF HIGHER
TECHNICAL EDUCATIONAL INSTITUTIONS .......ooeieeiieieeee 68

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Zelenko O., Steganets S.
FEATURES OF FORMATION OF MARKETING AND LOGISTICS

INFRASTRUCTURE FOR TOURISM ENTERPRISES...........coveeuveene. 70
Kliuiev S.

ANALYSIS OF GETTING INFORMATION METHODS

FROM THE ROLLING STOCK ...t 73

Kliuiev S., Bleznyuk O.
THE HIGH-SPEED RAIL TRANSPORT IMPLEMENTATION
FOR PASSENGER TRANSPORTATION .....ccociiiiiiieieee e 76

Kliuiev S., Zamota P.
NAVIGATION SYSTEMS IMPLEMENTATION
IN TRANSPORT TRAFFIC CONTROL.....cccoieiiiiiieciee e 78

Kliuiev S., Kravchenko S.
THE TRANSPORT COMPLEX EFFICIENCY INCREASE.................. 80

Kliuiev S., Lopata O.
USING DRONES IN THE DELIVERY OF SMALL-SIZED
SHIPMENTS AND POST ...ttt 82

Kliuiev S., Smolkov V.
EFFICIENCY OF CORN EXPORTS BY SEA ......cooieieeceeeeiee e 85

Kliuiev S., Ushakov D.
POSSIBILITIES FOR THE USE OF ROAD FREIGHT ........coovevvieie 88

Kozmenko O.
INNOVATIVE METHODS IN TEACHING ENGLISH
TO TRANSPORT DEPARTMENT'S STUDENTS......coooieeieee e 90

Kramskiy S.

RISK-ORIENTED INSTRUMENTATION UNDER CONDITIONS

OF UNCERTAINTY OF MANAGEMENT OF A SPECIFIED
INHOMOGENEOUS PROJECT ...ttt 92

Krasheninin O., Ponomarenko O., Yakovlev S.

PROVISION OF THE MAINTENANCE SERVICE OF THE DEPOT
WITH THE OPTIMAL SIZE OF REPAIR STOCKS.......cccceeoviieeee 96
6

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Krokhmaleva O.
LEISURE AS CONSTITUENT OF THE SPIRITUAL AND MORAL
WORLD OF STUDENT OF CLASSIC UNIVERSITY ..coooiiieiieieee 98

Krsek O.
INTERACTIVE TECHNIQUES IN THE PROCESS
OF TEACHING TRANSPORT TECHNOLOGIES STUDENTS

PROFESSIONAL TERMINOLOGY ....oviiiiiiieeeeee et 101
Kuimova A.

THE KEY FACTORS OF FORMATION OF SUSTAINABLE
DEVELOPMENT OF TRANSPORT ENTERPRISES.......ccccccoevvvvernne. 104

Labuta A., Kryvoruchko T.

RESEARCH METHODS IDENTFY INCONSISTENCIES
ENVIRONMENTAL REGULATIONS WHELED VEHICLES

IN THE PROCESS OF CERTIFICATION .....c.ccviiiiinieieeneiec e, 107

Lashkov O., Lashkova T.
IMPLEMENTATION OF TRANSPORT COMPONENT FOR
CONSTRUCTION ...ttt ettt e st e et seara e e 108

Lebid I., Anufriyeva T.
RELIABILITY PERISHABLE GOODS
OF DISTRIBUTION CHANNELS ........coiooiiieiecieceecee e 110

Luzhanska N., Lebid I.
WAYS OF IMPROVING OBJECTS TRANSPORT
AND CUSTOMS INFRASTRUCTURE........cocooiiiieie e 113

Liamzienko V., Kotova L.
SYSTEMATIZATION OF PRINCIPLES
OF MODERN UKRAINIAN LABOR LAW .....ocoiiiieieeeeeeeee e 115

Martynov |., Trufanova A., Aulova N.
THE WAYS TO ENSURE A RATIONAL LOAD DISTRIBUTION
ON THE BEARINGS BY CREATING AN AXLE BOX.........cccceveveuee. 120

Marchenko D., Sydnyev V., Maksimov D., Sydnyev 1.
IMPROVING ORGANIZATION CAR TRAFFIC
ON NETWORK TRAIUN ...ttt 123

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Medvediev le.

IN REGARD OF TAKING INTO ACCOUNT THE WEATHER
CONDITIONS AT ORGANIZING AND PLANNING

TRANSPORT PROVISION IN AGRICULTURE......ccooveeieeireireieee, 125

Medvediev le., Blezniuk O.
USING THE GAME THEORY IN AGRICULTURE TRANSPORT
SUPPORT TASKSING ...ttt 126

Mikhailov E., Bondarenko G.
TRANSPORTING OF THE FLUIDIZED HYDROCARBON
GASES IN TANK-CONTAINERS ......coo oo 128

Mikhaylov E., Semenov S., Shepit’ko O.
ANALYSIS THE PROBABILITY OF DERAILMENT WHEEL
PROMISING DESIGN SCHEME WITH RAIL .....coocvevviiiiieeiieseeeeie 131

Mikhailov E., Smaliy M.
PERSPECTIVE TYPE OF GROUP PACKAGE TO IMPROVE
THE TECHNOLOGY MOVING OF PACKAGED GOODS.................. 133

Mikhaylov E., Fesenko D.

ANALYSIS OF THE DEPENDENCE OF THE PRODUCTIVITY

OF THE CAR FROM THE TIME IT HAS BEEN IDLE FOR
LOADING/UNLOADING OPERATIONS ..o, 136

Nesterenko G., Kuzmenko A.
IMPROVEMENT OF THE TRANSPORT COMPLEX
OF UKRAINE BY USING THE LOGISTICS PRINCIPLES.................. 139

Nesterenko H., Muzykin M., Avramenko S.
EVALUATION EFFICIENCY IN FORMATION
OF GROUP TRAINS ..ottt e 142

Nesterenko H., Muzykin M., Horobets V., Avramenko S.
STUDY OF CAR TRAFFIC FLOW STRUCTURE AT THE

MARSHALLING YARD ...ttt 145
Nosulko A.

CURRENT STATE REFORM OF RAILWAY SECTOR.........cceeeveeee. 147
8

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Olhovskaja T.
METHOD OF CALCULATION OF SPARE PARTS FOR
MAINTENANCE OF SERVICE OF LOCOMOTIVES........c.cccovrvrvrene. 149

Panchuk O., Aleksahin O., Pogoreliy
INTENSIFICATION OF HEAT EXCHANGE WITH THE HELP
OF A FLOW SPIN ..ottt 152

Pasichnyk A., Klen E., Mirohnichenko S.
EVALUATION METHOD TRANSIT POTENTIAL UKRAINIAN

TRANSPORT SYSTEM ..ottt 153
Pasnak I.

JUSTIFICATION POSSIBILITY OF USING DRONES

TO STUDY THE PARAMETERS OF TRAFFIC ....cccoovviiiceieeiee, 156
Pidipryhora A., Kletska O., Yevtushenko E.

WAYS OF ENERGY SAVING IN RAILWAY TRANSPORT .............. 158
Postranskyy T.

IMPACT OF TRAFFIC CONDITIONS ON THE BUS DRIVER'S
FUNCTIONAL STATE oot 160

Prokhorchenko A., Panchenko A.

INVESTIGATION INTO SURVIVABILITY OF THE SYSTEM

OF CAR FLOWS AND TRAIN FORMATION ON THE BASE

OF THE PERCOLATION THEORY .....coviiiiieiiiececese et 161

Ramazanov S.

INTELLIGENT INFORMATION LOGISTICS MANAGEMENT
SYSTEM PRODUCT LIFE CYCLE TECHNOGENIC

TRANSPORT COMPANIES ......oooiiiiee e 163

Rudenko N., Bezsmertna A., Pushynska O.
SHIPMENT TRACKING AND TRACING SYSTEMS.......ccccecvrvvnnnn 164

Rudenko N., Falendysh O.

THE CHOICE OF A RATIONAL ROUTE

OF DELIVERY OF BRAKE EQUIPMENT

OF CARS ON FOREIGN ENTERPRISE .......ccccooiiiiiniinneesicieeees 166

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.


https://vk.com/id300668527
https://vk.com/id300668527

Sapronova S., Bulich D., Tkachenko V.
MAIN FAILURES AND DAMAGE OF CARRIED STRUCTURES
OF FREIGHT CARRIDGES MEANT

FOR THE EXTENSION OF SERVICE LIFE ........cccooooeiiiiiiiiieeienns 168
Sapronova S., Tkachenko V., Zub E.

RESTORING OF RAILWAY ROLLING STOCK WHEELS................. 171
Svitlichna O.

CASE STUDY METHOD IN THE CONTEXT

OF PROFESSIONALLY ORIENTED FOREIGN LANGUAGE
TEACHING TO STUDENTS OF TRANSPORT TECHNOLOGIES
DEPARTMENT ...ooiiiiii s 173

Semenov S., Kravchenko S., Shepit’ko L.
ANALYSIS OF CARGO DELIVERY
IN INTERNATIONAL TRAFFIC ..ot 175

Sydorenko V.
DEVELOPMENT AND IMPROVING TRENDS OF LOGISTICS
SERVICE IN THE WORLD AND UKRAINE.........cccccoiiviiiieiiie e, 176

Solodenko Y.
ANALYSIS ACOUSTIC POLLUTION
OF KYIV ON TRAFFIC FLOW .....oe ittt 179

Solopova T.
PROFESSIONALLY-ORIENTED LEVEL OF TRAINING
A FOREIGN LANGUAGE IN NON-LINGUISTIC HIGH SCHOOL.... 182

Solyanik T., Osolikhin N.

ORGANIZATION AND MODELING OF THE LOGISTIC

SYSTEM OF THE ENTERPRISE (GERMAN AUTO)

USING THE MEDIUM 1C. ENTERPRISE AND ANYLOGIC ............. 184

Tarasenko A., Kuz’kin O.

INFORMATION SUPPORT OF RESULTS
TOPOGRAPHIC ANALYSIS OF ROAD ACCIDENTS........cccovviiins 185

10

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Tartakovsky E., Gorobchenko A., Antonovych A.
THE EVALUATION OF THE "DRIVER-LOCOMOTIVE"
ERGATIC SYSTEM PERFORMANCE QUALITY ..o, 187

Tartakovsky E., Sumtsov A., Artemenko O., Bragin N.
CONDITION AND TRENDS RENEWAL
OF DIESEL LOCOMOTIVES IN UKRAINE. ........cccocoriiiiiiiiiercieiens 190

Tkachenko S.

USE OF GENETIC ALGORITHMS FOR SOLVING

THE PROBLEM OF OPTIMIZATION OF INTERCITY FREIGTH
TRAFFIC USING ROAD TRANSPORT ...oooiiieeee e 193

Troyan A., Muzykin M.

ENERGY EFFICIENCY MANAGEMENT

OF TRAIN TRAFFIC VOLUME AS A MEANS

OF IMPROVING TRANSPORTATION PROCESS.......c.ccocervnvrirrinnnnns 195

Turpak S., Vasilyeva L., Lebid H.,

Padchenko O., Sidorenko Yu.

OPTIMIZATION OF THE RAILWAY TRANSPORTATION

SCHEDULE OF METALLURGICAL ENTERPRISE..........ccoovvvveeee.. 197

Fomin A., Braykovska N., Nechyporuk A.,

Kovalchuk G., Fomin V.

ECONOMIC EVALUATION OF USING UPGRADED HOPPER

CARS FOR TRANSPORTATION OF HOT PELLETS

AND AGGLOMERATE OF 20-9749 MODEL .......ccccooevviiiniiiienennen, 199

Fomin O., Logvinenko O., Burlutskyi O.
SYNOPSIS OF THE THERMAL METHOD FOR STRAIGHTENING
TECHNOLOGICAL-DEFORMED CAR PARTS ...t 201

Fomin A., Stetsko A.

THE STRUCTURING POSSIBILITIES OF RESISTANCE OF USE
TATINIUM LOAD WAYS THE OPPOSITE OF THE STRESS

AND/OR STRAIN STATE OF WAGON DESIGNS ......ccooveieeieeieen 204

Kharlamov P., Kharlamova E.
ROLLING STOCK MAINTENANCE
SCHEDULING OPTIMIZATION ..ot 206

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Khmelyov I.
ECONOMIC-TECHNOLOGICAL MODELS FOR TRUCK
ARGUMENTATION ...o.ootiiiiieeisice sttt 208

Chernetskaya-Beletskaya N., Baranov 1.,

Ostapenko V., Miroshnykova M.

INVESTIGATION RHEOLOGICAL AND HYDRODYNAMIC
CHARACTERISTICS OF WATER COAL FUEL ......cccovvcvviviiiciinn, 211

Chernetska-Biletska N., Golovina Yu.
MODERN PRINCIPLES OF MARKETING IN THE RAILWAY TRANSPORT
ENTERPRISES ... ..ottt sttt et e s s baa e 213

Chernetskaia-Biletskaia N., Plotnikov D.
INTERMODAL SHIPMENT:
EXPERIENCE, FAULTS, PROSPECTS ...ttt 216

Shvornikova A., Barabash V., Marchenko A.

PERSPECTIVES AND PROBLEMS OF USING THE INTEROPERABILITY
PRINCIPLES

ON RAILWAYS OF UKRAINE ......cooooiieetecee ettt sve v 219

Shevchenko S., Denisova N., Polupan E.
INCREASE IN OVERALL PERFORMANCE
OF LOAD-LIFTING CRANES ..ottt 221

Yanovski P., Nesterenko H., Ozerova O.
OPTIMIZATION OF TECHNOLOGY OF TRANSPORTATION
OF PASSENGERS IN LARGE CITIES

USING MATHEMATICAL MODELING.......ccccotitniniiiiiin e 223
Yarovoy R.

THE EFFECTIVENESS OF COMBINED STORAGE

OF ELECTRICAL ENERGY ON SHUNTING LOCOMOTIVES. ..........cccovvenee. 225

Drevetskyy V., Klepach M.
DEVELOPMENT OF INFORMATION SYSTEM CONCEPT FOR

MONITORING THE MOVEMENT OF PUBLIC TRANSPORT........... 227
Bekh P.

OPTIMIZATION OF TRANSPORT SERVICES FOR INDUSTRIAL
ENTERPRISES ...ttt ettt sttt ete e te e e s san e 229
12

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



OPTIMIZATION METHODS FOR DETERMING NOISE IN THE
PROCESS OF CERTIFICATION OF WHEELED VEHICLES

Albeschenko D., Popchenko E, Sotnikov D.
National Transport University

Determining the level of external and internal noise wheeled vehicles
requires specialized equipment available test site or special facilities and
skilled personnel. Check the vehicle for compliance with internal noise also
requires favorable weather conditions, as in the rain or snow can not make
accurate measurements that would meet the standards.

Check external noise is performed according to [1-3]. To test using
special devices "Noise". With sound level meter analyzes the noise levels at
different operating conditions of the vehicle, a comparative analysis of the
vehicle, the internal surface is coated proofing materials and car without
them. Measurement provodyatya while driving at each transmission speed
at certain crankshaft of the engine. The test should be conducted on a
straight, dry, smooth and clean area paved with concrete or asphalt in good
condition. Longitudinal slope measuring area must not exceed 1%. At a dis-
tance of 20 m. From the longitudinal axis of the measuring sites should not
be large objects that could reflect sound.

The microphone should be installed at a distance of 0.5 m from the
exhaust pipe, the main axis of the microphone must be parallel to the road
and be at an angle (45 £ 10 degrees) from the vertical plane of the axis of
the exhaust pipe, height of the microphone should match the height of the
exhaust pipe, but not below 0 2 m. from the road surface. The vehicle must
be technically serviceable, go run. Tests conducted at the operating tem-
perature of the engine of the vehicle.

When measuring noise speed of the crankshaft of the engine should
be 3/4 of the nominal frequency. Noise is measured from the time of con-
stant speed and deceleration until full rotation of the crankshaft of the en-
gine with a sharp transfer accelerator pedal position that corresponds to the
minimum fuel. When measuring noise sound level meter must be in the
"fast" measurement. The measurement of the noise made at least three
times. The measurements are considered valid if the difference between the
three results do not exceed 2 dB. By measuring noise accepted most im-
portant of the three dimensions.

The data is entered into the table and checked on their compliance
with approved standards. The vehicle did not pass that does not meet these
standards can not be used on public roads.

13
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Measurement of noise on the inside. While driving the car, the driver
is constantly feeling the sound pressure level is excessive capable adversely
affect his status. Need to study to measure the level of internal noise and
identify methods to reduce it. The vehicle inspected must meet all the re-
quirements described above. Also, when tested in the vehicle should operate
ventilation equipment (air conditioning, climate control) at maximum ca-
pacity. The microphone is placed near the driver's seat according to the fol-
lowing scheme.

Measurements carried out 3 times, the results are entered in the table.
The rules of internal noise specified in [4]. Vehicle not been tested can not
be used on public roads.

To optimize the process of checking the vehicle to external noise
should purchase new portable sound level meters, which is easily installed
on the vehicle and that can give results directly during the test. Noise should
be set not only at the exhaust pipe of the vehicle. Portable sound level me-
ters should be placed in the engine compartment, outside the car, near the
wheel arches and inside the vehicle. The test vehicle should be on public
roads, during normal movement of the vehicle. Firstly, it will speed up the
review process. Secondly, the results will be more accurate because the
sound level meter will record information during the movement, the most
typical operating conditions of the engine. Best in this method is that we get
the information directly in the "human movement" of the vehicle.

Based According to the tests, the vehicle that has been tested to ex-
ternal noise is always tested on interior noise. Therefore, to test for internal
noise is inappropriate and how survey data are uninformative and increase
the complexity of the certification process.

References:
Standart E3R51 00
Nakaz Ministerstva infrastrukturi Ukraini Ne521 vid 17.08.2012
Nakaz Ministerstva infrastrukturi Ukraini Ne 710 vid 26.11.2012.
GOST 27435-87

HwNE
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ENGLISH FOR SPECIFIC PURPOSES WRITING SKILL
FORMATION

Antonova G.
Volodymyr Dahl East Ukranian National University

Recent world events have underscored the need to increase under-
standing and to improve communication among all citizens. To meet these
communication needs, more and more individuals have highly specific aca-
demic and professional reasons for seeking to improve their language skills,
particularly, the communicative competence in writing.

Writing is probably the most problematic use of English for non-
linguistic university students. Writing tasks vary from writing short answers
in examinations to taking notes, writing essays, abstracts, reports, projects,
dissertations, theses, journal articles.

Two distinct approaches have historically characterized the efforts to
develop the skill to write in a foreign code. The first, the product approach,
focuses on the forms of the language; and the second, the process approach,
focuses on the necessary stages to transform thought into written language.
Nevertheless, neither of these has been able to cope with producing compe-
tent writers.

In the 1960s, cognitive psychology studies of competent writers'
processes brought about what today is known as process writing. This ap-
proach focuses on the necessary steps to produce a text. The process ap-
proach pays no attention to the forms of the language, and so writing pieces
are very rich in ideas, but not accurate.

Since the mid-1980s, considerable attention has been paid to the gen-
re approach to teaching writing. It is claimed that “knowledge of genre is a
key element in all communication and especially significant in writing aca-
demic or professional texts” [1]. A genre is "a recognizable communicative
event characterized by a set of communicative purpose(s) identified and
mutually understood by the members of the professional or academic com-
munity in which it regularly occurs" [2].

Language, then, in a genre perspective, is both purposeful and insep-
arable from the social and cultural context in which it occurs.” The goals
and objectives of genre-based approach pedagogy are to enable learners to
use genres which are important for them to be able to participate in, and
have access to a particular discourse community” [3]. In addition, it takes
into consideration the essential steps to produce a written professional text
with the necessary degree of correctness.

Globalization of scientific and educational space. Innovations of transport.
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Developing writing skills involves skills of planning, drafting and
revising so that the end product is appropriate both to the purpose of the
writing and the intended readership. So students find composing in English
difficult because the writing process demands to use various strategies such
as cognitive, linguistic, logical, and critical. There are certain conventions
that have to be followed in writing. It means that a different level of formal-
ity is used depending on the context.

There are a number of reasons why students find language produc-
tion difficult: students do not have the minimum language to perform a task;
there is no spontaneity in writing; the topic or genre might create some dif-
ficulties because of the lack of knowledge or lack of literacy. Furthermore,
conventions in one’s native language are frequently non-transferable to a
second language.

Thus, as the quality of written work depends on students’ general
proficiency, aiming to perfect learners™ writing skills, first, students need to
increase their reading rates. The idea of introducing extensive reading in the
ESP programme might help students to succeed in reading faster and effi-
ciently. Second, “it might be beneficial to train learners in using metacogni-
tive reading strategies with the view of teaching to distinguish important in-
formation from nonessential details and selecting the right register in “read-
to-write tasks”[4].
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DEFINITION OF THE NATURE OF LABOR LAW PRINCIPLES

Arsentieva O.
Volodymyr Dahl East Ukrainian National University

The question of the essence of the principles takes central place
among theoretical and applied problems of labor law science. This is stipu-
lated above all by their importance in the system of legal regulation of labor
relations and their leading role in certain future tendencies in development
of labor law science. Currently, the only doctrinal approach to understand
their nature has not been made. The reason for this is the continuous devel-
opment of social relations, accompanied by the improvement of scientific
and legal ideas, which are the basis of legal regulation. Legal science is not
static, but it is true that the transition to each new level of development is
accompanied by viewing the past achievements. We can review this issue in
one of the laws of dialectics (denial law). So let us consider some scientific
approaches to the definition of concept of law’s principles as genitive cate-
gory in relation to the principles of labor law.

According to A. Kolodiy, the principles of law are starting ideas of
its entity, which express the most important regularities, the foundations of
this type of the government and law, they constitute its main features, they
differ in versatility, the highest imperative form and meet the objective ne-
cessity of building and strengthening a certain social order [1, p. 43]. The
scientists V.V. Moldovan and L.I .Chulinda believe that the principles of
law are the main ideas and assumptions, which are enshrined in law, have
common significance, the highest imperative form (commandments) and re-
flect the essential positions of law [2, p. 45].

Comparing these two definitions, we can see both common and dif-
ferent in their content. In particular, the difference is evident that scientists
have different approaches to the idea of mandatory consolidation of princi-
ples in the law. In this regard, it should be noted that in practice there are
two possibilities: 1) a clear consolidation of the principles in legislation; 2)
the principle implies in the relevant rule law. For example, in Art. 8 of the
Constitution of Ukraine the rule of law is clearly defined. Instead, only the
principle of legality is mediated by meaning of Art. 6 of the Constitution.
[3] Of course, for greater efficiency is desirable that the principles of law
should find their consolidation in the law, although the level of implementa-
tion of relevant principles in legislation does not diminish their importance.

Returning to the analysis of scientific definitions of the principles of
law, we can also conclude that the scientists are unanimous in understand-
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ing the purpose and role of these principles, which is not only a regulatory
impact as to provide the ideological basis of law.

Many definitions of the principles of labor law are offered in scien-
tific literature. Tracing the development of scientific approaches to the defi-
nition of concept of labor law principles, we conclude that the new tendency
is to supplement the definition of the characteristics of principles. While
supporting this view we define them as implemented in national and inter-
national legal norms basic ideas and conceptual provisions of all labor law
sector and its individual institutions, on which labor relations are based and
considering which acts and labor laws are adopted, including local; labor
contracts and collective agreements are adopted, labor disputes are solved
and minimum social guarantees are set.

Features of the principles of labor law are reflected in its most char-
acteristic features, which include:

1) They can be consolidated in laws of labor legislation or follow
from the content of the law.

In this regard, there are reasonable concerns of V.V. Eromenko, who
proves that the division of basic principles of legal regulation of labor rela-
tions and specific legal requirements at this time is not only of academic in-
terest, but also has a significant practical importance. According to the sci-
entist, Ukrainian legislative experience indicates that regulations of differ-
ent level of generalization get legal consolidation — from the specific legal
provisions, which express deep differentiation of legal regulation of labor
relations and related to limited number of workers to the basic principles of
labor law of the highest level of generalization. Between these two poles
wide range of legal requirements, which are different in levels of generali-
zation, is placed. It is impossible to delineate basic principles and specific
legal requirements for the generalization of these criterion regulations that
are articulated because of the uncertainty of the criteria [3, p. 173]. To
summarize we can mention that the characteristic feature of principles of
labor law is that they are difficult to distinguish from regulatory law, since
they are closely related. And we can see the following sign of labor law
principles:

2)  define minimum standards in the sphere of regulation of labor rela-
tions, in particular the wage, requirements on conditions of employment,
social security and so on. It shows close relations of principles regulatory
laws.

3) have subject certainty, it means that the content of each particular
principle of labor law is clearly defined and ideally is reflected in the legal
principles;
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4) they are obligatory, that should be considered in process of adopt-
ing labor legislation, during providing of labor and collective agreements,
adopting of labor house rules and other local regulations. The principles are
based not only on the law regulations, but also determine the order of their
adoption. In particular, one of these principles is participation of labor col-
lective in developing and adopting of local acts, its right to form trade un-
ions, etc.;

5) have regulatory and axiological meaning.

Thus, the principles of labor law have several important functions in
the regulation of labor relations. Species diversity of institutions of labor
law and labor relations determine the existence of a system of principles
that necessitate their systematization. Conducting of such systematization
may be the focus of further researches in this sphere.
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HEATING OF THE DIESEL LOCOMOTIVE IN WINTER

Artemenko O., Volodarec N.
Ukrainian state university of railway transport

Analysis of measures to improve the efficiency of technical opera-
tion of shunting locomotives showed that a large percentage of the fuel con-
sumption is warming up on diesel in the winter. The existing systems of
heating, though reduced fuel consumption, but not fully at the moment
solve this problem. The new locomotives use modern systems of heating.
But they are expensive and adapted for new locomotives. Therefore, the de-
velopment of rational system of heating of fuel is important.

For preliminary evaluation of different systems of heating have de-
veloped a mathematical model that describes the process of warming up of
diesel locomotive chme3 dynamics. Therefore thermal processes are con-
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sidered as discrete and continuous. They are measured in units of power. It
was decided that at the beginning of heating diesel heating temperature of
the diesel was equal to the water temperature at the outlet of the diesel en-
gine. During the warm-up water temperature at the outlet of the diesel tvikh
is determined using the following formula 0K:

0 N?
TM(T)=T3Y(T)+—QB(r)+QB (x) (1)
) C;BCpm
where G, - the second water flow through the engine, kg/s,

Q) (T) =Q,0, (7) - energy dissipation in water from diesel, kW,
Q) (7) =Py, - energy dissipation in the water from the diesel heater, kW.
The water temperature after the refrigerator, K,

T, (c)=T..() Qi (2)+Q™ (7)., )
Gg - Cpn

Numerical determination of process variations in the dynamics
warm-up was performed by the method of elementary balance, whereby the
water content in the process of heating for step bills on time has a discrete
temperature value are equal.

At the beginning of the warm-up water temperature at the inlet to the
diesel matters T, =T _., :TBm‘”. The water temperature at the outlet of the

diesel and the water temperature after the refrigerator is determined from
the expressions (1) and (2). Setting the water temperature at the output of
the diesel in the new value of the outlet temperature from the fridge, finish

the calculation of duration 7, =M, /G,,C, where My is the mass of

water in the cooling system of a diesel engine, kg; G, - performance water

pump on the warm-up phase, kg/s.
The temperature of the coolant is determined at discrete cycles,
which gives the possibility of calculation by setting the dependence

T, = f (7).

To reduce the amount of calculations and experiments and most eco-
nomical of their conduct, applied the method of mathematical planning.
Mathematical planning of experiments were performed according to the or-
thogonal plan of the second order in three variables are varied at three lev-
els.

Verification of developed model for the calculation of heating diesel
is based on the main provisions of the thermal transfer of the masses. The
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adequacy of the model was carried out by matching the experimental and
theoretical dependencies for different ambient temperatures TO and the rota-
tional speed n of the crankshaft of a diesel engine with a power and a diesel
heater P =0 .

The simulation values of power of the diesel heater to warm the die-
sel engine of the locomotive CHME3 should be in the range of 35-70 kW as
the most rational for Ukraine with the medium seasonal air temperature dur-
ing the cold period of the year within 263 OK.

AUTONOMOUS APARTMENT ENERGY CONTROL AND
MANAGEMENT ENERGY SUPPLY COMBINED SYSTEMS

Asmankina A., Loria M.
Volodymyr Dahl East Ukrainian National University

Tariffs increase is one of main modern Ukrainian problems,
therefore there is a necessity for the energyindependent, autonomous
systems creation which will be controlled and managed remotely. The
combined systems creation, able to work remotely and regardless of direct
energy resorses, will result in the considerable protected level increase from
tempreture overfalls and overfalls in the electric system instability.

The aim of research is suggested to combine a few systems types,
with the distance control. We will consider the systems in the differentiated
kind. The first is dwelling apartment heating system. The dwelling apart-
ment heating and cooling system is exactly that buildings engineering
providing industry, in which principles «Intelligent building» or «clever
house» began inculcated at first, because it is a main buildings exploitation
expenses item. An expencive equipment and editing must be counted on
enough large burn-time on a refuse. The heating system must provide cor-
rect temperature in a house, reacting on a drop in temperature or thaw. Tak-
ing into account a temperature outside a house, the system must regulate
work of all heater elements so that in an apartment a temperature remained
a maximally comfort and optimum. The space-heating system with a built-
in intellect will allow substantially to save money facilities. The heating
market equipment makes gaudy advantageous price suggestions, and prices
on energoresursy grow steadily. Warm is given by a pump through distribu-
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tors to every device individually, that provides any radiator heat emission
adjusting possibility.

Heat-pump works principle is simple enough. It’s essence is taken to
the most essential work detail - compressor. A heat-pump is squeezed by
the dissipated heat (lowpotential) by a compressor. Thus, thermal cool water
energy or air due to more compact volume has more high concentration
and, consequently, temperature. And in practice it looks so: under earth
there are waters. The such water temperature is stably high - about 10 °C.
Since a heat-pump will do the work (compression), a water temperature on
an output in a heating contour will be already 60°C. It is necessary to notice
that directly water is not added a compression. A mediator - freon which is
temperature-sensitive compresses. It easily will take away warmly at
ground-water through a vaporizer (from 10°C through a freon contour it
will be selected about 4 °C and also well gives the got heat a heating con-
tour through a condenser.

The second system is the autonomous power supply system. A ener-
gy consumption problem was and will be actual at any time. Adding to the
system a few autonomous energy (for example, sun panels, wind turbines)
and accumulator sources is increased by the systems work stability. The
photo-electric elements and sun collectors production develops in various
directions. Sun batteries are different size: from built in microcalculators to
the occupying roofs cars and buildings. The Sun - ecologically clean energy
source which does not contaminate an environment. Sun panels exploitation
does not result in the extrass of hotbed gases or wastes formation, sun ener-
gy is inexhaustible, unlike the traditional fuel types, sun batteries after set-
ting require minimum service and produce energy without man participa-
tion, similarly among other dignities of batteries on sun energy it is needed
to mark the protracted service term. It makes - 25 years and more without
operating descriptions worsening. And yet the sun energy use is subsidized
the state. For example, in France for house battery setting compensated to
60% from a cost.

A necessity to set a wind turbine near a private house can arise up in
two cases - if the centralized power supply is not present quite or it aban-
dons to wish the best or you decided substantially to economize on payment
for electric power. Wind - ecologically clean endless source energies which
humanity uses already thousands years. Technique progress trends simply
specify on the use perspective for the complete or partial house supply elec-
tric power and heat of various alternative sources: sun panels, wind genera-
tors, thermal konvectors, new effective materials for thermo-insulation.The
inexpensive and effective system for the fully creation energyindependent
dwelling from science fiction gradually grows into an enough widespread
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technical decision, and a wind turbine can appear in it meaningful ele-
ments.

Another system is offer wind generator, as additional electric energy
source. Power that wind generator depends on current power of air, by the
determined wind speed and blown area. Wind turbine possible with light-
ness to use for autonomous feed providing various domestic users for the ir-
regular central energy supply serve or at his absence. Except for it, is nec-
essary to know that such devices can be used everywhere: for apartment il-
lumination, for functioning various kitchen electric devices, audio- and
TVtechnique, technical means and equipment, domestic electric appliances,
pumps. On the average for a year a low-powered wind generator (to 5 kWt)
is able to produce 12000 kW. This energy, got from such wind turbine, will
be enough for small production providing, middle dwelling-house, technical
service, farm, shop station.
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Fig. 1. Trial laboratory setting

For the leadthrough of alpha tests setting which consists of compres-
sor K, batteries, was developed, throttle Dr, temperature sensors systems Ti
and pressductors PI. For liquid motion on pipes a pump is foreseen on the
laboratory setting entrance. Water, entering setting passing through a com-
pressor, where a compression and coolagent steams moving is, as in the re-
frigeration settings. At the steams compression there is not only pressure
increase but also temperature. After a compressor the compressed refrigera-
tion agent enters condenser, where the compressed gas cools down and
grows into a liquid, a liquid after through a choke device enters vaporizer
(its pressure and temperature goes down thus), where it boils, passes to the
gas state, the same taking away warmly from surrounding space. After it the
coolagent pair enter again compressor for the cycle reiteration. Thus, on an
output water will have a temperature much higher, than on an entrance,
what provides radiator heating. The liquid further used and reducing a
temperature passes through a throttle, for hydraulic resistance creation the
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liquid stream. Additional hydraulic resistance is created due to the liquid
stream communicating section change. The hydraulic resistance change is
create the necessary pressures overfall, that results in the yet greater stream
temperature decline.

Conclusion. This job performance is the development and pilot la-
boratory plant testing. Sun and wind power technologies, environmentally
clean and accessible, fully can replace or complement the traditional energy
receipt methods. The autonomous energy supply systems existent develop-
ments analysis and producible equipment descriptions allowed to expose
this area trends basic progress, form perspective direction testimonies fluid-
izer removal practical realization from sensors.

FORMALIZATION OF MICRO-LOGISTIC INDUSTRIAL
TRANSPORTATIONS CONTROL SYSTEM

Babushkin G., Kuz’kin O., Kaplunovska A.
Zaporizhzhia National Technical University

Delivery process of cargoes in the industrial transport is organized
by workshop workers, supplement and management departments and other
structural units of the plant. Providing the operative information about the
delivery process, electronic documenting and control of the stock levels is
needed. There is a necessity in the development of theory and solving
methods in the logistic management of the industrial transportations with
taking into account their features. Nowadays the experts and scientists dis-
cern several types of logistic: procurement, industrial, distribution, com-
mercial, storage and other. Transport logistic is also considered [1, 2].

One of the functional areas of transport logistic is the control sys-
tems of cargo delivery process in industrial enterprises. The main task of
these systems is providing of the production process by required materials,
fuel and accessories just in time with determined quantity, range and readi-
ness for usage in production workshops and sectors on condition of minimal
consumption of workers, material, and energy resources.

It is recommended these steps to design of micro-logistic industrial
transport systems:

1. The framework of the basic logistic chain with differentiation of
departments which involved in cargo delivery transportation control process
in current conditions.
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2. Detection (researching) logistic system components by each sub-
division: technical facilities, functional processes, control actions, logistic
operations and tasks and their performers.

3. Technological and organization analysis of delivery process for
the base logistic chain.

4. Development of principles for prospective system transformation
in information flows and documentation.

5. The composition of a framework for the prospective micro-logistic
system.

6. Exploring the micro-logistic system and design of prospective
control strategy.

Due to operational planning and scheduling of gather and delivery
process, the required transport fleet size was decreased to 32-38% as well as
dwell time of transport vehicles was reduced to 38-43%.

Implementation of a micro-logistic system named “Delivery process
of small-part cargo consignments to workshops of OJSC “Zaporizhzhstal”
made possible to reduce the operational transport fleet size on 14 vehicles
and decreased the daily fuel consumption on 0,5 tons. At the same time, the
level of transport service of industrial workshops had been improved; car-
goes safety and work culture had been refined. Micro-logistic control sys-
tem named “Inter-department transportation of technological cargoes” im-
plementation on two engineering plants resulted in reducing the electric car
fleet size in 2-2,5 times.
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INCREASING CONSUMER PROPERTIES REGULATED
CROSSROADS OF CITY STREET AND ROAD NETWORK

Baranov |., Baranova V., Taratoryna A., Korolenko T.
Volodymyr Dahl East Ukrainian National University

In last decade, as level motorization has increased, many cities in
Ukraine have faced problem congestion and long delays in vehicles on
street-road network (UDS). On UDS large cities, the places of occurrence
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such problems are, as a rule, regulated intersections (RP) that determine car-
rying capacity and other consumer properties, streets and roads of regulated
traffic. Obviously, with further increase in level of motorization in Ukraine,
these problems will worsen, therefore one tasks transport strategy of
Ukraine until 2030 is to eliminate "bottlenecks", which include isolated reg-
ulated crossroads (IRP), where conditions, regimes and Composition traffic
flows. The above points need for development theory and practice of meth-
ods for improving consumer properties regulated intersections.

The values theoretical throughput (saturation flux) lane on the RP
used at present in Ukraine were adopted more than 30 years ago.

Estimating the throughput traffic lanes in RP significantly affects
adoption of optimal solutions for both design streets and roads regulated
traffic, and for detailed planning RP.

In this regard, study and improvement methods for assessing and
improving consumer properties urban-urban IDU on basis research on cur-
rent composition and modes of traffic flows is very relevant.

To the consumer properties as parameters traffic management num-
ber requirements are presented [1]:

« they must be quantifiable;

« allow for accounting with eligible costs;

* Significance - time required to take into account these criteria
should lead tangible economic, environmental or other (established in spe-
cific conditions) effect;

* susceptibility changes in parameters traffic flow;

* cover maximum possible number factors affecting traffic condi-
tions.

In order determine what consumer properties in which cases belong
one or other group, it is necessary consider domestic and foreign experience
assessing consumer properties at regulated intersections.

To determine practical throughput disturbance, taking into account
all factors influence, a large amount initial data is required. The most diffi-
cult and ambiguous is calculation bandwidth of lanes for conditionally
compatible flows. Modern methods calculating bandwidth band for condi-
tionally compatible turns right in American and German regulations give
similar values throughput. The difference in calculating lane bandwidth for
conditionally compatible left turns in HBS 2001 and HCM 2000 is signifi-
cant [2,3]. To substantiate methodology for calculating bandwidth band for
conditionally compatible flows in the conditions of Ukraine, an additional
study is needed.

The main parameters determine bandwidth bands on disturbance are
the time intervals between vehicles and effective (used) duration resolving
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signal. The study time interval dependencies for modern road transport con-
ditions in Ukraine and determination theoretical bandwidth lanes on SRI
with their help are main tasks of this work.

The throughput IRP has significant impact on such consumer proper-
ties as road safety, environmental and economic indicators [4]. As main
consumer properties regulated crossroads on street-road network cities, both
in Ukraine and abroad, bandwidth, loading rate, delay time, queue length
are used. All these indicators, which can be attributed transport consumer
properties, calculated and dependent on saturation flux.
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SELECTION RATIONAL VARIANT NETWORKING PLAN
FORMATION OF ONE-GROWING TRAINS

Baranov I., Bragin N., Korsun T., Pasechnik O.
Volodymyr Dahl East Ukrainian National University

Railway transport is characterized by uneven operation. Uneven op-
eration is caused by large number factors. They can be divided into three
groups: economic, technical and organizational.

Economic factors include fluctuations in output enterprises associat-
ed with seasonality production, changing links between production and con-
sumption areas, customs operations, concluding transactions for supply
products and goods, etc.
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Technical factors include random nature of train formation at train
formation stations, routing shipments by kind cargo, which entails an in-
crease in unevenness approach wagons for unloading, failures of technical
means. Organizational factors include established operating modes enter-
prises (breaks at weekends and holidays), provision "windows" for repair
and reconstruction works, thickening supply trains points of delivery before
reporting hour, availability passenger trains in traffic schedule, etc.

The sustainable operation rail transport and economy our country are
closely interrelated. At same time, reforms carried out on railway transport
brought number tasks to industry. One most important problems is the re-
duction cost transportation, in which system of rational organization car
traffic flows occupies key position [1,2].

The system organizing traffic flows both at network and road levels
is one most important technological tasks, from correct solution which de-
pends not only load technical stations and network sections, but also deliv-
ery time, which is fundamentally important for operation railway network in
modern market Conditions.

To date, sufficiently large number methods have been developed
solve problem choosing rational version plan for formation one-group
trains. However, all methods known date do not take into account main fac-
tors that can significantly affect obtained version plan formation of single-
train trains [3].

Among most important limitations that should be taken into account
when choosing rational plan for formation one-group trains are following:

o the total train traffic on district link design assignment network
should not exceed given capacity this link allocated for passing through sin-
gle-group and district trains.

¢ wagon flow, entering processing, should not exceed processing ca-
pacity slide.

o the number trains passing through park of departure transit park
should not exceed capacity this park.

o the number assignments one-group trains should not exceed num-
ber of sorting routes allocated for accumulation wagons.

The following information is required initial information:

e estimated transport network and its technical and economic charac-
teristics;

e chess (matrix) initial carload streams;

e a variety acceptable assignments.

The calculation should be carried out on network schedule appoint-
ments, number of appointments which include not only assignments through
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single-group trains current formation plan, but also virtually any number
additional appointments that are determined by expert procedure [4].

The settlement network railways is determined not only by its spatial
configuration, but also technical and technological characteristics, including
those necessary for calculating network plan formation single-train trains.
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EXTRACURRICULAR ACTIVITY OF THE STUDENTS OF NON-
HUMANITARIAN SPECIALTIES IN THE UNIVERSITY THEATRE
STUDIO

Barvina N.
Volodymyr Dahl East Ukrainian National University

In the context of our modern society spiritual crisis, the upbringing
of morally and culturally oriented younger generation, its ethical and aes-
thetic ideals formation is an extremely urgent task a higher school teacher is
facing nowadays.

P. M. Yershov stated that “a man, completely devoid of spirituality is
a pathological phenomenon™ [1, 274]. So, for the personality all-round de-
velopment it is not enough to contribute her/his training as a high-qualified
professional in a certain field of science and technology. Equally important
is the development of human, social and cultural qualities of a specialist,
since the basis of education is upbringing, "upbringing of a man of culture,
a citizen and moral personality" [2, 10].

A famous educator and philosopher S. Hessen noted that an individ-
ual is formed only through the culture. Culture is the sphere of a society
spiritual life, covering, first of all, the system of upbringing, education and
creative work, as well as the institutions and organizations providing its
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functioning: comprehensive schools, universities, clubs, museums, theatres,
etc. At the same time, culture is defined as the level of education, upbring-
ing, as well as the level of mastering some area of knowledge or activity.
The culture issue is the issue about the degree to which a man creative na-
ture reveals itself in one or the other factors. From this point of view, per-
ceiving the cultural traditions creatively, a man begins creating in a new
fashion, not traditionally, but innovatively, heuristically creatively, produc-
tively. Culture is becoming not only the way of a man creative activity, but
the form of total production. [3, p. 179].

A key principle of upbringing by culture, according to Bekh, is the
principle of value orientation, the implementation of which involves attract-
ing people to interact with the world around them and contributing to for-
mation of valuable attitude to this world from the modern culture perspec-
tive [4, p. 14]. The process of cultural values assimilation passes through a
person acquaintance with the different types of art: literature, music, archi-
tecture, sculpture, decorative-applied art, painting, choreography, and, of
course, a synthetic form of art combining all the types mentioned above —
theatrical art. When interacting with art, walking the path of forming mod-
ern society member, a personality accepts values expressed in culture.

The well-known French philosopher Levi-Strauss noticed that "XXI
century will be the century of the Humanities, or it will not be at all. We
must understand this; otherwise we will not be able to continue using the re-
sults of the other sciences.” This idea confirms the existing need to human-
ize the representatives of different specialties, to form the art and aesthetic
needs of future scientists, namely the students of non-humanitarian, techni-
cally and technologically oriented faculties of the University. Why are these
students the target audience for such purpose? Typically, educational pro-
grams give out a little time for academic disciplines playing an important
role in the development of aesthetic and spiritual needs. That is, during the
curricular activity it is practically impossible to provide an opportunity for
comprehensive development and deep, engrossing immersion in the won-
derful world of art for the students of non-humanitarian faculties. In this
case, such type of educational work, as extracurricular one, comes to help
the University teacher in dealing with this complex issue, becoming an inte-
gral part of the higher educational process. Extracurricular activities provid-
ed by the students’ theatre studios and creative clubs deepen socio-cultural
knowledge of the students by covering a wide range of problems and issues
being beyond the curriculum and not be usually considered in the class-
room. In addition, this type of work is not always regulated in time, so it al-
lows the University teacher giving each participant the amount of time
he/she needs and choosing the activities preferred by this student, necessary
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for his / her personal art-aesthetic development and, in this way, achieving
the desired results.

“Nowadays the need for innovative breakthrough advances those
who are able to mobilize the forces, who want to sacrifice...who have
enough will to exist in the mode of continuing education as an ongoing per-
sonal renovation. Readiness for such continuing education-renovation is a
mobilization of personal integrity able to lead to spiritual transformation.
...Such readiness should be achieved in any educational process, so that it
leads to the real change — transformation of the student’s personality, plac-
ing it in a state of continuous transition from the passive consumer of
knowledge to Creator, able to apply this knowledge and to develop the new
ones. Student theatre can enhance and even create willingness to continu-
ously renovated transformation.”[5, 235]

The participants of the students’ theatre-musical studio “Magic Pie”
of V. Dahl East Ukrainian National University have the possibility of such
renovation-transformation. It should be noted that the youth studying at the
non-humanitarian faculties of the University are the most active studio par-
ticipants. This form of extracurricular activity is of great practical use to the
students, because its main principles are: close association with the modern
life on the one hand and with the humanity history on the other; communi-
cative activity; taking into account students’ age peculiarities; combination
of individual and collective forms of work; conditions are: voluntary partic-
ipation, accessibility, originality of the content, forms and methods of work;
real targets, combination of students initiative with the teacher guidance; ef-
ficient organization and preparation; aims and goals are: the full develop-
ment of personality, including intellectual, emotional, and spiritual spheres;
formation of skills to work in a team; developing skills of public communi-
cation; psychological and social adaptation; development of creative abili-
ties; formation of art-aesthetic needs and tastes.

“The need of cognition — of the world, our lives sense and purpose -
dominates in the category of spirituality....In the process of cultural-
historical development the need of cognition has given birth to science and
art...[1, 20]. Thus, in higher education establishment only the symbiosis of
science and art is able to realize the main goal of University education: “to
train for the society the specialists having such level, that they could be not
only highly qualified experts able for scientific research and its results im-
plementation in any sphere of production, but also highly cultured, creative,
intelligent, moral, noble people, capable to broadcast the highest human
values into the society"” [2, 15]
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MAJOR TRENDS OF THE DEVELOPMENT OF SOLAR
ENERGY IN CONDITIONS OF TRANSITION PERIOD
OF UKRAINIAN ECONOMY

Belovol A., Vasilenko O., Tkachenko M., Gorobets V.
Ukrainian State University Railway transport

The sun, as is known, is the main source of world alternative energy.
Its amount exceeds the total reserves that can be obtained using all other
sources: oil, coal, gas, peat and other energy resources (only 0,0125% of the
solar energy supplied to the earth is enough to meet the needs of the entire
world energy sector).

Due to the exhaustible availability of traditional sources (oil, gas,
coal) in the foreseeable future, and the steady growth in their value in recent
decades, solar energy is entrusted with considerable hopes, and many coun-
tries are investing heavily in modernizing and cheaper existing technolo-
gies, and searching New technical solutions.

Unfortunately, in the Ukrainian energy sector over the past 15-20
years, favorable conditions for the emergence of breakthrough technologies
in solar energy have not been created. At the state level, there is no possibil-
ity to stimulate their development at the proper level, as well as subsidize
their introduction into the industrial and housing sectors. But an interesting
analysis of the direction and dynamics of the development of the world so-
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lar energy industry is of interest. Based on this, experts make assumptions
about the timeframe and real prospects of ensuring all the needs of the soci-
ety with solar energy along with oil, gas, etc.

Two main factors that inhibit the intensive application of technolo-
gies for obtaining electricity by the photoelectric method are well known:

- high cost of silicon technology;

- bulkiness and high cost of accumulators accumulating excessively
generated electric energy.

Since the 70s, silicon technology has fallen in price by 200 times and
its energy efficiency has significantly increased. Further increase in the
competitiveness of solar energy is closely related to the successful solution
of problems in the following areas:

1. Reducing the costs (material and environmental) associated with
the manufacture of silicon photocells.

2. Increase in the conversion coefficient of photovoltaic cells.

3. Development of photoconverters of solar energy on the basis of
new physical and chemical effects.

Energy accumulators and batteries are a very important component
both in the energy sector and in transport. And the reduction in their cost,
significantly increase the competitiveness of the "green” energy.

Since 2009, investments in batteries began to increase and cheaper
kWh amounted to 32%. Many large manufacturers (Space X, Tesla Motors,
Foxconn, LG Chem, Samsung SDI) are withdrawing large financial flows
from other areas and are sending to the development of innovative technol-
ogies to improve the technical performance of batteries and reduce their
cost.

As the analysis shows, the development and implementation of solar
energy at the initial stage needs support and stimulation at the state level.
The cheapening of batteries depends on the investment of large businesses.
In Ukraine in a period of unstable, so-called transition, economy, it is im-
portant to seek opportunities for joint research and development; seek in-
vestment in large commercial firms interested in developing alternative en-
ergy; experience in the implementation of developed countries to adapt to
the national energy policy.
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SOLVING OF THE TRANSPORT ROUTING PROBLEM USING
THE GENETIC ALGORITHM

Bilokin J., Popov A.
National Aerospace University named after N.E. Zhukovsky
“Kharkiv Aviation Institute”

Necessity for efficient logistics planning delivery of goods supplied
by different companies is regularly increasing. There are a lot of services
that are intended to solve the traffic routing problem today. The task of
transport routing belongs to some kind of combinatorial optimization prob-
lems. And the main task is to define the set of routes from vehicles placed in
one or more stores to multiple remote users.

The tasks and methods of transport routing are identified in the re-
port. The existing technologies that can be used to solve the problems of
traffic routing are described. The analysis of the existing algorithms is car-
ried out. The modified genetic algorithm is applied to solve the problem of
restricted carrying capacity of vehicle routing.

The proposed method for solving the routing problem consists of
several stages: the transformation of the original graph of urban transport
network (UTN) to some certain type by means of specially modified Dijks-
tra's algorithm; routing via metaheuristics that is implemented based on ge-
netic algorithm.

Dynamic graph that simulates the changes in bandwidth of streets,
one-way traffic areas as well as permanent and periodic turn restrictions,
etc. is used as a UTN model. The main factors that determine the delivery
costs are route duration and length. Therefore, their linear combination for
all transport units is considered as a target criterion. This results in the op-
timal using of transport resources and thus to the costs optimization.

The program that allows to determine the best routes for a hundred
or more clients is implemented. It should be noted that the software imple-
mentation of the genetic algorithm requires the input parameters to be speci-
fied. Obviously, it is rather difficult to indicate traffic rates and daily inter-
vals accurately. Solving these problems will make possible to detect more
accurate results.
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INVESTIGATION EFFICIENCY DISTRIBUTION PASSENGER
TRANSPORT IN CONDITIONS FUNCTIONING OF RAILINGS
RAILWAYS COMPLEXES

Bragin N., Ganja S., Pshikun A., Baranova V.
Volodymyr Dahl East Ukrainian National University

The need development and implementation new management system
for rail transport in Ukraine is due new economic conditions and emergence
competition between different modes of transport customer, when quality
transport services is at forefront. The current system centralized transporta-
tion management is oriented traditional technologies, which allow control-
ling implementation quantitative and qualitative indicators, but not provid-
ing an economic assessment technological decisions. The lack an objective
assessment work units that affect final outcome economy transportation
leads decrease in likelihood of making economically correct management
decisions. Therefore, task is set to develop and implement a comprehensive
program further improve profitability enterprises “Ukrzaliznytsya.”

Analysis current state and operation suburban railway transport in
Ukraine has shown that it is in crisis situation. To reduce loss suburban pas-
senger traffic, it is necessary find ways improve efficiency system devel-
opment suburban passenger traffic, identify set priority tasks, solution
which will optimize parameters osystem for development passenger traffic
on railways; Increase competitiveness suburban rail transport; Reduce cost
transporting passengers while improving quality transportation and provid-
ing additional services suburban passengers. Analytical methods for calcu-
lating siz movement suburban trains, determined only by amount of passen-
ger traffic, do not fully reflect specific features suburban transportations, do
not take into account requirements stationarity, track development zone sta-
tions, and passenger losses associated with waiting for trains [1,2].

The dimensions commuter trains on section must ensure develop-
ment assigned passenger traffic during hours intensive and non-intensive
periods if following conditions are fulfilled: equality number "threads" arri-
val and departure trains for each turnover station, which is prerequisite for
organization turnover of rolling stock; The correspondence number trains
that are idle at traffic stations, road development these stations; Minimum
costs associated with implementation of transportation.

Calculation size movement is advisable carry out comprehensively
for all periods day, determining an economically advantageous option that
takes into account total costs rail transport for transportation, loss time pas-
sengers waiting trains, and introduction "train" trains into the schedule [3,4].
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The most effective way calculate size movement commuter trains on
site is mathematical modeling. The problem minimizing function under ap-
propriate conditions is an integer linear mathematical programming problem
that can be solved by one known numerical methods. Such method calcula-
tion makes it possible increase competitiveness rail transport, reduce its
losses due transition some passengers alternative modes of transport. In
course research it was found that in order reduce costs rail transport for or-
ganization passenger transportation, it is advisable commission, in addition
largest capacity trains (twelve-train trains), trains reduced capacity (ten-,
eight-, six-tiered electric trains) during non-intensive periods day [5].

Improving management transportation process envisages implemen-
tation new management model based on economic criteria with concentra-
tion functions vertically integrated system in terms of management levels,
with subsequent transition organization transportation by "solid strings™ of
train schedule.

Based on analysis existing management system, a structural chart or-
ganization transportations based on solid train schedule and rolling stock
identification system has been developed.
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MODEL OF CHOOSING THE OPTIMAL ROUTE OF RAW
MATERIAL DELIVERY FOR METALLURGICAL PRODUCTION

Bulgakova J., Khavalits S.
SHEI "Priazovskyi State Technical University"

Regular providing of metallurgical production with raw materials is
important not only from the point of view of maintaining a continuous pro-
duction process and reducing logistic costs, but also to avoid production
stopping, which under certain conditions makes further production impossi-
ble without replacing equipment and assemblies.

This problem is viewed on example of iron ore supply to metallurgi-
cal enterprises of Mariupol, because of it's importance in the current politi-
cal and economic situation. Earlier, iron ore was supplied to the region by
rail from Kryvyi Rih. At the moment, the railway stage Kamysh-Zarya-
Volnovaha does not provide the required capacity and the Donbass railway
is exposed to risks as never before. There was a need to search for alterna-
tive intermodal routes for iron ore delivery included cabotage transporta-
tions.

Based on the analysis of transport infrastructure of Ukrainian sea
ports, six possible delivery routes were identified. In these routes iron ore
from the supplier (S) to the first transshipment port and from the second
transshipment port to the consignee (C) is transported by rail: R1. S - port of
Nikolaev - port of Mariupol - C; R2. S - port of Nikolaev - port of Azovstal
- C; R3. S - port of Yuzhny - port of Mariupol - C; R4. S — port of Yuzhny —
port of Azovstal - C; R5. S — port of Berdyansk — port of Mariupol - C; R6.
S — port of Berdyansk — port of Azovstal - C.

To make a decision on the optimal delivery route it is necessary to
solve a multicriterial task with quantitative and qualitative criterions.

Based on the analysis of peculiarities of existing iron ore supply
chain organization, the following delivery routes evaluation criterions were
chosen: 1. Transportation costs of 1 ton of iron ore (TC); 2. Transportation
distance (TD); 3. Delivery risk (DR).

As a mathematical tool for solving the stated problem Mamdany's
fuzzy inference (MFI) was chosen, because the decision-making process is
linguistically uncertain. The reasons of such uncertainty are qualitative cri-
terions for alternatives evaluation and the subjective component of decision
makers [1].

Input data for MFI are:

1. Crisp values of input linguistic variables (which are the criterions
of alternatives evaluation). In order to obtain routes rating indexes on the
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criterion "transportation costs of 1 ton" and "transportation distance”, TM-
Map software (for calculating the distance and costs of rail transportation
part), Sea Rates (for calculation of distance and costs of sea way transporta-
tion part). Routes rating indexes on criterion "delivery risk" were obtained
by an expert method based on the analysis of factors: number of reloading
operations in ports; possibility of an emergency route change; passing of the
Kerch passage.

2. Membership functions of terms of input and output linguistic vari-
ables, which directly express the expert opinion of the decision maker re-
garding the problem under consideration. A Gaussian type of functions
were chosen, which is specified by two parameters: extremum and concen-
tration coefficient. Functions include three terms: good (G), satisfactory
(S), bad (B). The function extremum of term "good" of linguistic variable
"transportation costs of 1 ton™ is set at 15% of transportation costs from the
total purchase price, the extremum of term "satisfactorily” is fixed by the
maximum permissible part of transportation costs, which allows maintain-
ing a cost-effective the price for iron ore and does not exceed 40%. Extre-
mum term "bad" is associated with the part of transportation costs of 60%,
which is generally considered a break-even level. The output linguistic vari-
able is "logistics costs" (LC). The graphs of LC membership functions are
set according to the scale of qualitative indexes, as well as the graphs of
membership functions of internal variable "delivery risk" [1]. The parame-
ters of membership functions are given in Tab. 1.

Table 1
Parameters of membership functions of internal
and external linguistic variables
Term F(TC) F(DR) F(TD) F(LC)
G [1.804 7.5] | [0.02381 0.9] [51.05 323] [0.09181 1]
S [2.44 20] [0.0285 0.8] [56.24 488] [0.04757;0.63]
B [1.281 30] [0.03633 0.65] | [130 1000] [0.0702 0.37]

3. MFI rules base, which also introduces subjective attitude of deci-
sion-makers. The rules base is defined on the basis of the logical operator
"AND" [2]. An example of one of the rules: if TC is "good" and TD is
"pbad" and DR is "bad", then LC is "satisfactory".

The model creation and implementation of the main stages of MFI
(fuzzification, aggregation, activation, accumulation, defuzzification) [2]
were performed using software MatLab Fuzzy Logic Tool Box. The result
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of MFI calculation is crisp values of indexes for all routes on criterion "lo-
gistics costs". The following routes values were obtained: R1 - 0.339; R2 -
0.339; R3-0.342; R4 - 0.339; R5 = 0.36; R6 - 0.339.

The alternative is chosen based on the maximum value of the output
linguistic variable "logistics costs". The best alternative is R5 — the delivery
route with transhipment in the ports of Berdyansk and Mariupol.

The research result is solution of applied problem and obtaining of
scientifically grounded decision on choosing the optimal route of iron ore
delivery to the metallurgical enterprises of Donbass using the methods of
multi-criteria decision making and the theory of fuzzy logic. The described
methodology is not universal, since it takes into account the specifics of
particular supply chain, but the main stages of its implementation can be-
come the basis for solving similar problems.
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LE ROLE DES FACTEURS HUMAINS SUR LA SECURITE DU
TRAFIC FERROVIAIRE

Bourtseva J.
Le chargé de cours, le vice-recteur du travail scientifique de l'institut ré-
gional de Donetsk d'études supérieures pédagogique

Il est généralement admis que la sécurité routiére sur le transport en
général, y compris sur ferroviaire en particulier, un des problémes les plus
actuels, directement dépendant d'un soi-disant facteur humain, le poids
spécifique de qui parmi les raisons des incidents de transport atteint 90 % et
plus. La notion le facteur humain se caractérise par une extréme polyva-
lence et la complexité. Théoriquement a cette notion on peut insérer tous les
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phénomenes dans les organisations de la sécurité routiere d'une maniére ou
d'une autre liée a la personne.

Cependant I'application pratique de la notion le facteur humain est
réduite, en général, vers la recherche de ses manifestations les plus simples,
évidentes et grossiéres. D'autre part le facteur humain — le phénoméne ex-
traordinairement polyédre et complexe cédant a 'analyse rarement assez de
profonde.

Les résultats des observations et passé du modelage de la situation
avec l'utilisation de I'approche fonctionnelle psychodynamique (AFPD)
montrent qu'il y a trois facteurs, qui définissent dans une grande mesure la
qualité des décisions des spécialistes de la composition de 1'équipe de loco-
motive. C'est l'intérét, la volonté et la morale.

Les facteurs — la morale, la volonté et I'intérét sont a la base de toute
la conduite professionnelle. Il est nécessaire d'examiner la triade seulement
dans l'unité et la corrélation : s'il n'y a pas d'intérét — la personne ne dirige
pas la volonté sur la décision des problémes existant ; s'il n'y a pas de vo-
lonté — on ne peut pas réaliser l'intérét apparaissant, et s'il n'y a pas de mo-
rale — l'intérét et la volonté conduisent aux actions dangereuses et ineffica-
ces.

La morale, la volonté et l'intérét, qui sont les facteurs clés pour as-
surer la sécurité la conduite des spécialistes de la composition des équipes
de locomotive, pour l'acquisition du succés de leur activité, ne sont pas
suffisantes. Si analyser les actions de tous les facteurs énumérés dans 1'unité
et la corrélation, on verra que seulement leur optimisation complexe peut
amener a l'effet fini de la sécurité des actions faites et par cela vers un haut
niveau du succes. C'est pourquoi, en formulant « les facteurs du succes », il
est nécessaire de prendre en considération qu'ils ont le caractére plus inclu-
sive et unissent tout l'ensemble des facteurs clés et secondaires de la for-
mation de la conduite humaine. Les observations et le modelage montrent
que seulement le développement harmonieux de la personne dans la relation
morale résolue et la formation de ses intéréts, avec la préparation parallele
professionnelle, psychologique et physique, peut étre une bonne base pour
le futur succes de ses actions.

La réduction du nombre des incidents de transport grace a facteur
humain peut étre atteinte :

- par voie de l'¢laboration de tels équipements, qui assureraient le
fonctionnement sans pannes des transports ferroviaires grace a perfection-
nement de la technique ;

- le perfectionnement de la sélection et la préparation des équipes de
locomotive, I'amélioration des conditions de leur activité professionnelle.

40

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Pour parvenir de la haute productivité et la sécurité dans n'importe
quelle affaire, chaque spécialiste doit se distinguer par une haute morale, et
cette morale doit étre renforcée par les connaissances variées, I'expérience,
la culture, la foi. La volonté doit étre la constante et amener a 1'obstination
dans le parvenir du but posé, et l'intérét doit étre haut et amener a 'activité.

IMPROVEMENT OF CONSTRUCTION AND ANALYSIS TRAIN
SCHEDULE BASED MODELING PROPOGATION DELAYS ON
THE RAIL NETWORK

Butko T., Prokhorchenko G., Moskalenko O.
Ukrainian State University of Railway Transport

In terms of reform of Ukrain railway according to plan the imple-
mentation of EU Directives in the rail sector, approved by the Cabinet of
Ministers of 26.11.2014 Ne1148-p [1], and accepted the direction of separa-
tion of infrastructure management and operation of railway infrastructure is
presented to the owner topical issue of quality of transport services, one
component of which is the reliability of the train arrival time at the final sta-
tion of the route. Under such conditions, it is especially important the intro-
duction of the automated system design and analysis of train schedule [2].

Under the current approach in analyzing the schedule of trains on the
railways of Ukraine it is received to determine its quantity and quality, but
insufficient attention is paid to accounting and the impact of delays in train
stations and their spread across the ground rail. The experience of rail
transport across the world, analysis of distributing schedule delay. It is im-
portant for evaluating the reliability of the train schedule and deficiencies in
the development of hydraulic fracturing [3].

To solve the problem of analysis of trains’ schedule in terms of
propagation of trains’ delays on the first stage of the work it is proposed to
investigate the influence of the delay on the reliability of trains’ schedule on
the railway line and further impact for interfering railway lines.

For the study it isproposed to apply the optimization of mathematical
model on the basis of bee colonies, which provides a efficient schedule on
station for given input parameters and constraints and for minimizing the to-
tal downtime of trains at stations, the stopping time the train and the cost of
fines for failure policy following trains through the station. Within the study
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procedures delayed impact this mathematical model proposed to use as the
basis of simulation, in which randomly generated value and delay recovery
of the train and then performed construction management based fracturing
failures and calculated statistical parameters of distribution delays. Found
on a statistical approach parameters distribution delay laws to neighboring
stations and stations on the reaction of absorption is input to the second
phase of research dissemination delays at the landfill rail network.

The second stage involves propagation delays modeling on the rail-
way ground similar to modeling spread of epidemics. The most acceptable
is the use of mathematical models based on the SIR (Suspected-Infected-
Recovered, eng.) [4]. This model is characterized by three types of facilities
management, infected (l), in this case implied decimal delayed trains in mo-
tion; not infected (S), that mins trains follow without delay in movement;
and objects that are immune and recovered (R), that trains were delayed on
the stretch in the middle section, but through the use of reserve time in mo-
tion followed last scheduled polling station.

The results of modeling propagation delays enable network-level as-
sess the impact of delayed trains, explore the dynamics of the number of de-
tainees trains on the value of the delay and assess the effectiveness of vari-
ous measures to avoid delays of trains and improve the procedure for con-
structing strings schedule of trains.
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IMPROVED METHODS DEFINITIONS SCHEMES CIRCULATION
LOCOMOTIVE

Butko T.%, Prokhorchenko A.l, Muzykin M.?
! Ukrainian State University of Railway Transport,
2Dnipropetrovsk National University of Railway Transport
named after academician V. Lazaryan

To increase competitiveness in the market of transit transportation,
the JSC Ukrainian Railways needs to improve its strategic railway direc-
tions (international corridors) by using an acceleration technology in the
traffic handling process for certain specialized railcar traffic. Under such
conditions, traffic schemes for traction resources are built not in a general
conjunction with all types of railcar traffic but for various specific railcar-
traffic groups. The analysis of the practices of independent shipping com-
panies in the railways worldwide allows making a conclusion that when
such companies can choose a route for their own railcar traffic in the net-
work with the possibility of traction provided by locomotive depots of dif-
ferent types of ownership, this individual approach to the choice of traction
supply for various railcar traffic under the condition of private traction and
transportation rights will become increasingly used for traffic on the
Ukrainian railways. Thus, the present study suggests formalizing this ap-
proach at the level of tactical planning.

The research is aimed at improving the methods of determining the
schemes of locomotives’ circulation in the railway network of Ukraine un-
der the accelerated handling of individual railcar traffic in view of its tech-
nological peculiarities.

To achieve this goal, it is necessary to do the following task:

— to develop a mathematical model to determine a rational scheme of
locomotives’ circulation within a railway network with the possibility of
finding the weight of trains on the railcar traffic route, the circulation
schemes for locomotives with regard to deploying the fleet of different se-
ries at a network site, and the scheme of locomotive crews’ operation [1].

Depending on the role in providing traction service, technical train
stations are divided into stations with the main depot, with a turnover depot
or a site of locomotives’ turnover, and with a change point for locomotive
crews [2].

To display the spatial availability of stations with fixed and transit
locomotive depots, the set V can be divided into the following subsets: ver-
tices V1, which simulate those stations that have the main locomotive depot
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V1cV; vertices V2, which denote those stations that allow a turnover of lo-
comotives V2cV; and vertices V3, which reflect those stations where there
is a point for changing locomotive crews V3cV.

The choice of a traction haul from the station with the main locomo-
tive depot is always limited by the series of an assigned fleet of freight train
locomotives (for example, VL82m, VL11, 2EL4, etc.), which is essential
for calculations.

To solve the complex problem of traction, it is necessary to deter-
mine the weight standard for a freight train of each railcar flow k to specify
the speed, the rolling stock length, the number of trains on a railway route
and, consequently, the arrangement of traction servicing of railcar traffic.

Given that a traction arrangement is built for each individual railcar
flow k, the costs of moving the rolling stock and performing station opera-
tions can be calculated only for the route direction of a particular railcar
flow, which makes it possible to fully evaluate the effectiveness of the se-
lected option and to simplify calculations. Refusal to calculate costs for the
opposite direction can be explained by the immutability of these costs, as
the locomotive fleet, after the main technological process of transporting,
can be used for servicing local traffic volumes NZ2*, which in turn will cov-

er the cost of its turnover in the predetermined pattern. However, it is im-
portant for the calculations to take into account the condition of a deviation
from the constant costs in the reverse (unloaded) direction due to the pres-
ence of expenses for a reserve run of locomotives in the absence of the re-
quired number of local trains for a specific number of locomaotives returning
from the turn-around sites after servicing the railcar traffic k and after send-
ing such locomotives to return-point sites. The described peculiarity is im-
portant to consider when choosing a rational scheme of servicing the trac-
tion at a site of a railway network.
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LES CONDITIONS DE LA FORMATION DE LA CULTURE
MORALE DES FUTURS SPECIALISTES DU TRANSPORT DANS
LE SYSTEME EDUCATIF DES ETABLISSEMENTS
D'ENSEIGNEMENT SUPERIEUR DE L'UKRAINE

Vakoulenko V.
Le docteur des sciences pédagogiques, le professeur de l'institut régional de
Donetsk d'études supérieures pédagogique.

On sait que la plupart des avaries sur le transport se passe a cause
"du facteur humainy, par la faute des travailleurs de pas assez qualifié ou
responsables. Notamment ces circonstances incitent les professeurs
travaillant aux facultés de transport des écoles supérieures de 1'Ukraine
adresser a la décision d'un important probléme pratique — la formation de la
responsabilité sociale et professionnelle des futurs spécialistes. Dans ce
plan, tout a fait justifi¢ la logique de I'éducation professionnelle des
étudiants a l'air :

sont primaires — les normes morales, qui, comme la loi, le contenu et
le caractére des relations entre les gens définissent;

ensuite dans cette logique — les sentiments, permettant d'éprouver
aux ¢étudiants de 1'état du confort, la satisfaction, la joie de
l'accomplissement des actes moralement-précieux, les Dbiens, les
miséricordes, les compassions;

enfin, 1'élément terminant du systéme — comportemental, permettant
de traduire maitrisé et intériorisé (senti profondément!) Les normes et les
régles aux clichés stables et les algorithmes de la conduite et les relations.

Le développement de la responsabilité professionnelle des futurs
spécialistes des transports ferroviaires dans le systéme d’éducation de
I'école supérieure se réalise par la cultivation chez les étudiants de la
volonté aux conditions de travail sur le transport, les problémes réels et les
moyens de leur décision dans les conditions complexes et tendues du travail
du convoyeur moderne de transport.

L'analyse de l'activité du systéme d’éducation des écoles supérieures
de 1'Ukraine et les documents recus empiriques a permis de définir
I’influence des conditions pédagogiques sur l'efficacité de 1'éducation
professionnelle des futurs spécialistes du transport.

Les conditions psycho -pédagogiques assurent l'atmosphére
favorable de 1'état de santé psychologique et le confort des étudiants est une
humanisation des relations dans le systetme d’éducation de [I'école
supérieure; la garantie de la motivation socialement précieuse du
développement professionnellement-personnel des étudiants ; le compte des
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particularités d'dge et individuelles des futurs spécialistes; le
professionnalisme, la maitrise pédagogique, I'exemple personnel des
professeurs etc.

Les conditions organisationnelles-pédagogiques prévoient la
définition et l'application des voies les plus effectives et les moyens de
l'influence du systéme d’éducation de 1'école supérieure sur le devenir social
et professionnel des futurs spécialistes. C'est le développement des formes
collectives de l'activité, l'expérience de la perception commune et
l'estimation de la vie ambiante ; le réglage "vertical", les coopérations entre
les différents ages ; développement des valeurs, les traditions, les normes de
la communauté professionnelle des travailleurs du transport et les autres.

Les conditions sociales-pédagogiques contribuent a 1'étude par les
professeurs et les organismes de l'autogestion d'étudiant au milieu
d’éducation de 1'école supérieure qui influence activement au devenir de la
relation responsable des étudiants vers la future activité professionnelle,
vers les réalités de I'étre social et professionnel des travailleurs du transport;
l'introduction au systéme d’éducation des affaires collectivement-créatrices
de la tendance socialement signifiante et professionnelle; le comptabilité
des particularités individuelles des étudiants, le niveau de leur
développement personnel professionnel; la garantie de la différenciation et
l'individualisation du développement personnel.

PROBLEMS OF WHEEL AND RAIL CONTACT

Voznenko S., Vihopen 1., Falendysh A.
Ukrainian State University of Railway Transport

The problem of decreasing the deterioration of wheel pair of rolling
stock has been very important lately. In 70-80 years the life cycle of
tyre reached 5-6 years,now these indicators consist 2-2,5 years. In this con-
nection, the researchings on a problem of decreasing power and function-
alcooperation in the system wheel-rail influence a lot on a safe train traffic.
There is the national program of reformation the railway transport of
Ukraine for 2007-2015 years, that is aimed to solve this problem.

We suppose that the solution of this problem is impossible without choosing
the right working model wheel-rail.

The interaction of awheel pairwith a rail in all known works is being
solved like aflat task. The contact spot is submitted like a flat. Though in re-
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ality in the result of deterioration of a wheelpair and a rail the contact spot is
submitted to be volumetric.

The fact that the features of metal in the zone of harding as a wheel
pair and a rail significantly different from the features of metal of rail and
wheel pair out of the zone of harding. In the result of deterioration we have
interaction both in the zone of harding,a wheel pair,a rail and in the zone of
usual metal.

The task of describing the contact spot of a wheel pair with tread of
head of the rail seems to be a task, which must take into consideration the
next facts. The contact can be in the spot where a wheel pair and a rail are
not worn out; in the zone of deterioration either a wheel pair or a rail or in
the zone, where a rail is worn out and a wheel pair is not, or a wheel pair is
worn out and a rail is not.

Also we can’t ignore the presence of different pollutions. They can
be both on the tread of a rail and on the tread of a rail pair. The availability
of water, pieces of metal, oilyslicks, abrasive dirt. The depth of deteriora-
tion of a rail and the depth of deterioration of a rail pair also influence on
the character of the contact. Also the characteristics of metal in the worn
outzones of the contact as a rail and a wheel pair.

We can make a conclusion: When both a rail and a wheel pair are
new and they are in good conditions the contact spot is a flat. But in all oth-
er cases this is volumetric, three-dimensional task.

ANALYTICAL PREREQUISITES TO TRANSPORT AND
TECHNOLOGICAL SYSTEMS OF TRANSPORTATION OF
PRODUCTION OF CROP PRODUCTION

Voronkov O., Rogovskii 1.
National University of Life and Environmental Science of Ukraine

Transport, being one of the main components of agro-industrial
complex, represents the difficult system consisting of the interconnected el-
ements. Therefore at the choice of a method of optimization of transport and
technological process it is necessary compromise between two, at first sight,
mutually exclusive provisions, on the one hand, taking into account re-
quirements imposed to problem definition she has to reflect adequately con-
tents and specifics of the studied process. On the other hand, if to consider a
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large number of the defining factors at creation of model, her analytical or
graphic decision becomes almost impossible.

Thus, at a research of transport and technological process it is impos-
sible to develop a universal method of optimization as the large volume of
initial information, assumptions and restrictions lead to obtaining results
with a big error. Therefore it is necessary to develop such method of opti-
mization of transport technological support of agro-industrial complex
which, being rather simple, will allow to consider a technical and economic
basis of a solvable task rather fully.

A number of scientific works is devoted to questions of a research of
transport process with application of cost indexes as criterion of an optimal-
ity [1, 2]. In favor of natural indicators authors speak, proving the position
by imperfection of pricing owing to what, in their opinion, cost indexes de-
pend on market condition and therefore can estimate the actual expenses in-
sufficiently truly. Application of natural indicators can be justified only if
they result in the best result on cost criterion. So, at the solution of a prob-
lem of definition of optimum completing of harvest and transport group by
method of statistical modeling of transport and technological process, rec-
ommends to choose for criterion of efficiency a minimum of the given costs
of unit of volume of the transported freight in the established agrotechnical
terms. In this case the full specific given costs (hryvnia/ton) can be deter-
mined by the following criterion function:

Ci;-i CL Ep*ig| al C;'
=M, _—“+¢]+ M, [ e
n 3 g ]
where: M; — number of combines; M, — number of vehicles; £, £, — con-
stant expenses for one hour of work of the combine and the vehicle, hryv-
nia/hour; C, — variable costs of cleaning of unit of area, hryvnia/hectare;
Car, — variable costs of 1 km of run of the vehicle, hryvnia/km; gz — the
loading capacity of vehicles expressed in number of the loaded bunkers of
the combine, t; &, — the mass of grain in the bunker of the combine, t; I, —

the average length of an trip, km; & — efficiency of a run.

Approbation of theoretical researches on rational completing of har-
vest and transport groups on cleaning and export of grain from fields has in
actual practice allowed to increase productivity of vehicles by
2-2,3 times and to reduce cost of transportation by 20-30% [3].

In case of restriction of resources in labor, vehicles, it is expedient to
time of performance of work to use the criteria of an optimality expressed
by natural indicators as they allow:

—to increase labor productivity and to reduce work expenses;
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— to increase productivity of the rolling stock and to reduce the need
for him.

So, by optimization of an element of transport and technological
process — definitions of technically necessary value of duration of idle time
of the vehicle waiting for loading of the bunker, as criterion of an optimality
accept coefficients of idle time of @ combines and the @ vehicles.

np

a3

where: M; — the average length of turn of the combine waiting for service;
M — the number of combines in crew;n; — average of the unoccupied vehi-
cles which are in the field; n — total number of the vehicles which are in the
field and combines, ready to service.

The received dependences of coefficients of idle time of the @ vehi-
cles and @; combines allow to determine necessary idle time of the vehicle
waiting for loading of the bunker by grain at a preset value of coefficient of
idle time of the combine. The technique of determination of duration of idle
times of vehicles offered by authors waiting for loading gives the chance to
specify performance standards of the vehicles serving harvest units.

It must be kept in mind that at the solution of various tasks each cri-
terion of an optimality has the advantage in comparison with others depend-
ing on a goal.

When developing optimum plans of transportation of goods of agri-
cultural purpose one type of transport in similar service conditions it is ex-
pedient to apply pro-running criteria of an optimality have relative simplici-
ty and accuracy of their definition that allows to receive the greatest eco-
nomic result.

Authors of numerous researches have come to a conclusion that it is
possible to increase efficiency of functioning of transport technological
support of agro-industrial complex due to reduction of transport works that
will allow to lower transport expenses and to reduce the need for the rolling
stock. So for determination of the maximum productivity of the same roll-
ing stock as criterion accepts a minimum of a total run. According to the au-
thor, the plan, optimum on a run, respectively will be optimum on expenses
of time and cost under identical traffic conditions of transport.

However at operation of vehicles in various conditions (climatic,
road, etc.) use of pro-running criteria of an optimality is inexpedient.
Whereas temporary criteria can be accepted by optimization of use of vari-
ous type of transport in unequal conditions of operation.
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COMPARISON OF THE EMISSION STANDARDS OF
POLLUTANTS FROM EXHAUST GASES DIESEL LOCOMOTIVE
ENGINES

Gatchenko V1., Falendysh A.%, Kletska O.%, lvanchenko D.2
IState Economic and Technological University of Transport
2Ukrainian State University of Railway Transport

According to the Transport Strategy of Ukraine till 2020 one of the
key principles is to ensure environmental safety, mandatory compliance
with environmental standards and regulations when conducting activities in
the field of transport [1].

In rail transport the main sources of air pollution are diesel engines
(internal combustion piston engine) locomotives.

In the field of railway transport in the country has a number of
standards governing the emission standards of pollutants from exhaust gases
diesel locomotive engines, the requirements for gas analyzers to monitor
emissions from transport and others [2-5]. In many countries, standards of
pollutant emissions from engine exhaust gases of vehicles have undergone
significant changes, so you need a comparison with regulations regarding
the standards and methods for determining emission.

In Ukraine in terms of rail transport with environmental safety indus-
try standard operating GSTU 32.001-94 emissions of pollutants from ex-
haust gases diesel locomotive engines. Norms and determination methods
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[2]. Under this standard, emission standards, this value average performance
specific values Eco, Ecn, Enox, Eray, g / (KWh), according to a diesel engine
service life (up to two years and more than two years).

In Russia 1.07.1997. was enacted GOST R 50953-96 standard
«Emissions of harmful substances and smoke of exhaust gases of main and
shunting diesel locomotives. The norms and methods for determining» [6].
This standard establishes standards and methods of determining emissions
of pollutants from exhaust gases and smoke new after construction and in
use of locomotives to steady their work.

Normalized maximum allowable content Cnox , Cco , Ccn in the ex-
haust gases (volume fraction,%, or mass concentration, g / n x m®). Tests
carried out on five modes that will match the load to idling, partial and full
power.

From 01/01/2009 Russia replaced the standard TOCT P 50953-96 for
a new standard TOCT P 50953-2008. Emissions of harmful substances and
smoke of exhaust gases of main and shunting diesel locomotives. Norms
and methods of determination [7]. This standard establishes standards and
methods of determining emissions of pollutants from exhaust gases and
smoke exhaust gas of diesel locomotives to steady their work. In the updat-
ed standard normalized volume fraction of the maximum allowable content
C % of nitrogen oxides NOx (converted to NO,), carbon monoxide CO and
hydrocarbons CnHm (calculated on C3Hg) depending on the setting year in
production and post - 2001, with 2006 and 2011. Tests carried out in three
modes, must meet the load at idle, partial and full.

From 07/01/2014 in the countries of Belarus, Kazakhstan, Kyrgyz-
stan, Moldova, Russia, Tajikistan and Uzbekistan enacted interstate stand-
ard GOST 31967. Internal combustion engines piston. Emissions of harmful
substances with exhaust gases. Norms and methods of determination [8].
Tse standard should be widened on the wikis of gas-suspended shkidlivyh
rechovin with ventilation gases at the spent stand of the whip-buoy novices
that capitally inspects the vessels, diesel locomotives and promises of piston
engines in the internal zgoriannya and set the norms and methods of
viznachennya. Zgidno with him normuyutsya boundary admissible value pi-
tomih serednogozvazheni wikidiv oksidiv nitrogen (NOx) in the reduced to
NOg, enox, g / (KW hour), carbon monoxide (CO), eco, g / (KW hour), hy-
drocarbons (CN) at reduced to CHygs, ecn, g / (KW hour) in exhaust gases
during engine bench testing them according to the setting, the engine pro-
duction (up to that point of 2016 ).

So established that in different countries, different approaches to ra-
tioning maximum allowable pollutant content in the exhaust gases of diesel
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engines, which in turn leads to finding ways to bring the standards and
methods of calculation to common standards.
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ABOUT CREATION OF NEW BOGIE OF THE RAILWAY
FREIGHT CAR

Gorbunov M.}, Nozhenko 0.2, Kara S.!
Wolodymyr Dahl East Ukrainian National University, Ukraine
2University of Zilina, Slovakia

Over a decade, the world's leading research centers have been en-

gaged in improving the running gear of freight cars. For Europe, these stud-
ies are carried out within the framework of the EU Road Map, according to
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which, in order to reduce the energy dependence of the transport sector and
to reduce emissions of harmful substances into the atmosphere, it is planned
that by 2030 30% of goods transported by road will be redirected to river
and railway transport, and by 2050 50% of freight will be transported by
river and railway transport [1].This background requires the introduction of
significant innovations and modernization of the fleet of cars, for example,
the working program Shift2Rail [2] aims to achieve:

- reducing the weight of the body up to 30% and the weight of the
bogie (reducing unsprung weight, which allows to reduce wear, noise and
vibration and will reduce by 20% the life cycle cost of the bogie);

- reducing the dynamic impact on the track through the use of active
suspension;

- reducing maintenance costs by 20% through the introduction of
monitoring systems, mechatronic systems, etc.;

- reducing wheel and rails wear by 25%, including when passing the
curved track sections;

- increasing the speed of movement, especially for freight rail
transport [3].

Abundantly used in the EU and CIS countries bogie designs, such as
Y25, G-type, UIC Link suspension, Barber, have a rich history and have
undergone only minor transformations during their existence. The innova-
tion matrix created as a part of SUSTRAIL project [4] has shown that the
leading research centers in Europe consider Y25 bogie as the basis of the
freight bogie of the future. Within the framework of the conventional ap-
proach, it should be modified in the primary spring suspension, use two Le-
noir dampers, material with good damping properties, new wheel contour
and new wheel steel type. Within the futuristic concept, in addition to the
outlined, the use of wedges, hydraulic dampers, and changes in the stiffness
of the supports are supposed. Yet it should be noted that the Y25 bogie is
very sensitive to the track irregularities, and also requires the improvement
of the dynamic qualities for the passage of curved track sections [5].

Unlike the authors [4], S. Stichel and P. A. Jonsson consider it prom-
ising to use Link suspension bogie with hydraulic dampers [6], which al-
lows to achieve speeds of up to 160 km/h.

In the countries of Central and Eastern Europe, a three-piece bogie is
widely used (18-100 type or Barber) which is no better: maximum operating
speed does not exceed 90-100 km/h, the high dynamic impact on the rail-
way track is one of the main causes of its wear and damage, high dynamic
loading of the supporting members, absence of the pedestal bogie primary
suspension, cast bogie frame [7, 8]. In different years, attempts have been
made to optimize the characteristics of bogie suspension [9, 10], the use of
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elastic elements in the pedestal [11 - 13], transition from cast to welded el-
ements [14], but no significant breakthrough.

Thus, it is necessary to introduce breakthrough ideas, to develop
fundamentally new bogie design, with the implementation of advanced con-
struction techniques, such as multi-functional components, design modulari-
ty, the use of new materials, the creation of the bogie with limiting parame-
ters, the use of pre-stressed structures. In the immediate future, it is hardly
possible to introduce drastic changes in the design of widely used bogies
due to the repair base, but at the same time work on the creation of a fun-
damentally new design should be carried out now.

The authors of the article suggest a number of ways to improve
freight car bogies of different types on the basis of the approach outlined
above:

- using of pre-stressed structures;

- using of rolling materials, the creation of a specialized profile;

- using of elastic-damping multifunctional elements with modularity
units.

The next direction of modernization of the freight car bogies is the
upcoming use of rolled stock which is close to equally-stressed. Strength
characteristics of such profiles are significantly higher than those of cast
parts, and also have advantages over welded structures. Having higher indi-
ces of permissible stresses in the rolled product and its optimum profile, it is
possible to reduce the weight of the bogie, increasing the energy efficiency
of the rolling stock.
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PROFESSIONAL FOREING LANGUAGE COMPETENCE AS THE
IMPORTANT QUALITY OF A SPECIALIST IN THE FIELD OF
TRANSPORT TECHNOLOGUIES

Davidenko N.
Volodymyr Dahl East Ukrainian National University

The relevance of this study is that Ukraine's accession to the Europe-
an Union is impossible without serious reform of the foreign language train-
ing. The reform of training specialists system with knowledge of foreign
languages is being held in collaboration with leading universities of Ukraine
and foreign countries, cultural and educational centers of Germany, China,
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Britain, France, the United States, Belgium and South Africa. There is a
need for training a person to life in a globalized, where do significant dy-
namic changes and significant impact on personality.[1]

In modern conditions the foreign communication has become an im-
portant component of future professional activities, in view of the signifi-
cantly increased the role of the "foreign language" in the nonlanguage
Higher Schools. According to the State educational standard of higher pro-
fessional education, while learning a foreign language it is necessary to take
into account the vocational specificity, focus on the implementation of the
future professional activity tasks of graduates in the field of transport tech-
nologes.

In connection with the trends of the society development, formation
of market relations, there is a demand for extraordinary professionals who
are ready to take independent decisions and are able to think outside the box
to create an atmosphere of mutual understanding in the team, to establish
business contacts with partners, in foreign languages, culture, business
communication, media culture, skills of professional and personal commu-
nication.

In the field of employment and training there are important research
works of the formation of the personal developed approach in the researches

AM. Aleksjuka, G. A. Balla, V. A. Kozakov, G. S., Kostyuk, S. D.
Maksimenka, and others. The researcher Y.Y Solodovnikova convinces
that improvements to professional training specialist is a complex personal
resource, providing the possibility of effective interaction in the process of
using a foreign language as a means of solving professional tasks. [3] Anal-
ysis of the pedagogical scientific-methodological sources revealed that there
is a large number of methodological directions and technologies in teaching
foreign languages in nonlanguage universities, and the end of result has to
be not only the acquisition of students communication skills in a foreign
language, but also receiving special knowledge by profession.

The traditional educational process is based on the logic of the sub-
ject areas where the main is to obtain knowledge, and the main aim is the
formation of professional abilities and skills. The personality of the special-
ist is the main in the new learning process, and the main goal is the all-
round development. The contents should promote the holistic formation of
the student personality and prepare him for future professional activity.

The essence of professionally oriented teaching foreign languages
lies in its integration with special disciplines in order to obtain additional
professional knowledge and professionally important traits of personality
[4]. Foreign language in this case is a means of enhancing the professional
competence and personal professional development of students and the pre-
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requisite for successful professional activity specialists-graduates of con-
temporary higher education, who can build and maintain business contacts
with nonlanguage partners. The ultimate goal of learning is active owner-
ship of a foreign language as a means of articulating and expressing
thoughts in everyday and professional communication, preparing students to
work in an environment of rapid update technology and equipment, creating
in them a high level of professional competence, mobility, informativity.

Foreign language student communication is the achievement of pro-
fessional foreign language communicative competence, level of develop-
ment, which should provide the ability to communicate effectively in pro-
fessional sphere of the future specialist life.
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CERTAINES CARA(;TERISTIQ,UES DE L’ENSEIGNEMENT DES
LANGUES ETRANGERES DES ETUDIANTS DE LA DEMAINE DE
TRANSPORT

Davidenko N.
Université nationale d’est ukrainienne nommé d’apreés Volodimir Dahl

L’enseignement de la langue étrangére a son histoire riche. Des
accents sur spects de la langue sont évolués constament. A divers moments
le plus d’attention a été accordée aux grammaire, traduction, lecture,
audiotion. Actuellement, la fonction d’apprentissage de la langue étrangere
est I’accent mis sur la maitrise des compétences linguistiques et de
communication. C’est parce que la nécessité pour les spécialistes avec les
connaissances et les compétences de communication professionnelle
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devient autant plus pertinente dans le milieux d’affaires de la société
moderne.

A Theure actuelle le volume de I’information scientifique et
technique d’échange s’accroit; les programmes internationaux pour
améliorer le systéme de transport sont effectués; les étudiants sont de plus
en plus sont impliquées dans des conférences scientifiques internationales et
réunions, programmes d’échange d’expérience et de la formation des
spécialistes. Cela augmente ainsi le role de la motivation pour
I’apprentissage d’une langue étrangére.

Voila pourqoi la principale tiche de I’enseignant est la capacité de
transmettre aux étudiants de tous ces aspects de la motivation, qui aurait pu
les convaincre que la connaissance d’une langue étrangére est un des
indicateurs de compétences de haut niveau professionnel. Toutefois, les
causes de l’absence de certaines connaissances de base d’une langue
étrangere professionnelle ont certaines difficultés. Les étudiants techniciens
commencent a apprendre de nouveau les langues étrangeres lies a leur
future profession et que principalement comprend I’étude des termes
techniques et des concepts que les étudiants n’ont pas encore connu. En
raison de la particularité de la formation des étudiants en technique un
enseignant a la tdche d’apprendre aux éléves la prononciation correcte des
termes.

Dans les plans d’études, vous devez sélectionner les termes
spécalisés. Une orthographe de ces termes étrangéres dans les langues a
méme chose, mais la prononciation est différente, donc la tiche de
I’enseignant est enseigner des éléves les régles générales de prononciation
tels termes dans une langue étrangére, parce que méme la communication
sur les techniques générales de sujet spéciale comprend un grand nombre de
termes professionnels.

Certainement la communication professionnelle est importante. Mais
le probleme de la possibilit¢ d’obtenir les informations nécessaires dans la
littérature professionnelle sont d’une grande importance pour les étudiants.
Ce probléme est un moyen de satisfaire les besoins cognitifs. La formation
de spécialist moderne, qui connait technologies de transport étrangeres
avancés, dépend comment rapidement il porrait recevoir 1’information
nécessaire non seulement dans leur langue maternelle, mais aussi étrangers.

A cet égard, il y a un probléme de formation & 1’ensceingment de
lecture professionnellement orientée avec la compréhension maximale des
informations du caractére spécial des étudiants des universités technique.
Apprendre une langue étrangere a 1’Université technique devrait étre d’une
part un outil d’acquérir des connaissances et d’autre part de réaliser de la
fonction d’éducation pour inculquer un amour a son métier futur.
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Les processus d’intégration globale, la mondialisation et la
modernisation prévoient 1’éducation chez les éléves le respect a leurs
propres traditions, 1’attitude de tolérance d’autres cultures, 1’acquisition et
I’¢largissement de ’expérience sociale par une communication efficace
professionnel-personnel, formation de leur compétence socioculturelle, le
développement des compétences de travail indépendant.
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CURRENT AREAS OF COOPERATION OF UKRAINE AND EU IN
THE TRANSFER BRANCH

Danilyeva J.
Volodymyr Dahl East Ukrainian National University

At the beginning of 2017 General Director of Mobility and Transport
of the European Commission Henrik Hololey proposed to establish a regu-
lar, annual transport dialogue between Ukraine and the EU, which forms the
agenda and bring in the transport sector of the country as the implementa-
tion of new infrastructure projects and the formation of the common
transport strategy of Ukraine and the EU[1].

Let us select the following among the priority areas of cooperation
between Ukraine and the EU in transport:

o development of transport infrastructure of Ukraine and its integra-
tion into the European transport system;

e improving transport safety and adaptation of relevant national leg-
islation with the assistance of the EC TWINNING;

e modernization and replacement of fixed assets and rolling stock
transportation;

e a Common Aviation Area between the EU and Ukraine.

Ukraine and the EU also cooperate in the framework of various re-
gional initiatives, including TRACECA and internationally - in international
transport organizations, treaties and conventions ratified by the parties.
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Consider the current arrangements for cooperation between Ukraine
and the EU in the transport sector.

An important step towards greater integration between the EU and
the Eastern Partnership was the creation of a common transport network be-
tween the EU and its eastern neighbors in 2013 in Luxembourg.

In 2015, the project Twinning «Institutional support to the Ministry
of Infrastructure of Ukraine on increasing the efficiency and competitive-
ness of rail transport in Ukraine™ has been completed. With the support of
the project a new version of the Law of Ukraine on the rail has been devel-
oped.

In 2016 the project of technical assistance of the European Union
"Support to the implementation of the Association Agreement and the Na-
tional Transport Strategy™ has started. The project aims to promote the inte-
gration and modernization of the transport sector in Ukraine and separate
during transport industry sectors in accordance with the obligations under
the Association Agreement between Ukraine and the EU, as well as updat-
ing the National Transport Strategy of Ukraine in accordance with legisla-
tion, standards and EU requirements and assistance in its further implemen-
tation.

In early 2016 EU launched the project "Support to the implementa-
tion of the Association Agreement between Ukraine and the EU", abbrevi-
ated Association4U ', which means' Association for Ukraine and for you.'
The main objective of the project - to increase capacity and improve the
performance of public institutions of Ukraine to ensure comprehensive ful-
fillment of Ukraine's obligations under the Association Agreement.

In October 2016 under the Technical Assistance Twinning European
Union launched the project "Support to the Ministry of Infrastructure in es-
tablishing conditions for the application of the European model railway
transport services market in Ukraine"”. The project aims to improve the effi-
ciency of public administration in terms of railway reform and development
of competition in accordance with the Association Agreement between
Ukraine and the EU. The project involves implementing a set of measures
to strengthen the capacity of the Ministry of Infrastructure of Ukraine in the
development of policies for a competitive rail service market, the estab-
lishment of safety requirements in the railway sector in accordance with Eu-
ropean standards and integration of the Ukrainian railway system of trans-
European transport network.

In order to implement the EU Directive 2010/65/EU and to imple-
ment maritime single window, the attraction of expert assistance in the pro-
ject AnNa - (Advanced National Networks for Administrations) is consider-
ing. The project facilitates coordinated approach to simplify administrative
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procedures for the implementation of international trade and exchange of in-
formation between national maritime single window system.

We expect in 2017 a new regional project on maritime safety, securi-
ty and protection of the marine environment in the Black and Caspian Seas
to begin. The project aims to further improve marine safety, and to improve
the prevention of marine pollution, preparedness and response in the region

[2].

In the road sector with the participation of experts on the basis of the
draft Model Regulations on the safety management system of traffic on road
transport has been completed in accordance with European practices draft
Regulation on the Safety Management System.

Among the modern trends of Ukraine and the EU in the road
transport sector should be mentioned the use of European accident investi-
gation practices in the EU, including the use of modern technology. Ukrain-
ian colleagues are given the information about the functioning of the data-
bases accidents in Europe and examples of appropriate encryption books.

In the summer of 2016 the project Twinning «Legislation in Ukraine
airworthiness of aircraft and general aviation airports in the certification /
airfields Ukraine with relevant EU norms and standards and their imple-
mentation™ has started. The overall objective of the project is to support the
development of civil aviation of Ukraine and to integrate into the European
system by harmonizing aviation regulations Ukraine with relevant regula-
tions of the EU and their implementation in the areas of certification of aer-
odromes / airports and airworthiness of aircraft and their products, parts,
onboard equipment, and certification design bureaus and production organi-
zations [2].

The actual integration direction Ukraine-EU cooperation is coopera-
tion with the thematic programs and agencies of the European Union, in
particular:

o the European Agency for Aviation Safety (EASA);

o the European Railway Agency (ERA);

o the European Agency for Maritime Safety (EMSA).

Thus, cooperation between Ukraine and the EU in the transport sec-
tor aimed at reconstruction and modernization of transport systems and road
networks in Ukraine, the development and interoperability of transport sys-
tems of Ukraine and the EU in the context of the creation of the Trans-
European Transport Network. Priority importance to Ukraine's preparations
for implementing EU legislation, recorded in the relevant annexes of the
Association Agreement. Preparation and implementation of a deep and
comprehensive Association Agreement with the EU provides the conclusion
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and implementation of bilateral agreements between Ukraine and the Euro-
pean Union cooperation, including in transport, which are prepared to take
into account the conditions of constant transformation of the European
transport policy under the influence of intensive development of world trade
and international tourism.
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NONCONFORMANCE RATING FOR LOCOMOTIVE
REPAIR FACILITIES

Datsun Y.
Ukrainian State University of Railway Transport

Inspection and observation of the technical level of rail locomotive
repair facilities are conducted by the management team of the Department
and the Locomotive division, audit sectors, expert groups within the produc-
tion certification procedure. The faults revealed are fixed as linguistic ex-
pert reports which cannot assess their significance and identify priorities in
terms of elimination. Therefore, development of methods for the locomotive
facility nonconformance rating and determination of the nonconformance
index is required.

Formalization of linguistic reports on the locomotive facility noncon-
formance takes into account the influence of a whole number of factors,
their significance being determined by the expert assessment, formalized
models of events when designing and analyzing the fault tree.

The analysis of results of inspection and observation of the technical level
of locomotive repair facilities demonstrated a similar structure of expert re-
ports on faults, which made it possible to present them as a vector [1].
While transforming a multi-criterion problem into a single-criterion one the
most objective method, the weighted sum method, was applied [2]. The
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nonconformance indices were calculated according to the results of obser-
vations on several locomotive repair facilities.

In order to calculate the nonconformance index the triple additive
convolution with the weight coefficient is proposed.

n m p
Kdzzajzykzﬂ’ixi' )
o1 kel il

where @ — weight ratio significance of the locomotive units,
vi - weight ratio component of the locomotive repair facilities, A; - indicator
of the degree of influence of nonconformance on the technological process,
xi - weight ratio of the repair processes.

Investigation into interrelation between the integral index and the lo-
comotive maintenance costs was conducted by methods of the correlation
and regression analysis.

The analysis of results of inspection and observation of the technical
level of locomotive repair facilities demonstrated a similar structure of ex-
pert reports on faults, which made it possible to present them as a vector.
While transforming a multi-criterion problem into a single-criterion one the
most objective method, the weighted sum method, was applied. The non-
conformance indices were calculated according to the results of observa-
tions on several locomotive repair facilities. The correlation and regression
analysis proved the influence of the nonconformance index of locomotive
repair facilities Kq on locomotive maintenance overconsumption Se (Fig.
1).
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Fig. 1. Determination of the relationship between the coefficients of repair facilities
(1 - heat locomotives, 2 - electric locomotives)
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As a result of rating methods for a technical level of locomotive re-
pair facilities based on linguistic expert reports which consider type of the
fault detected, type of the technological process, type of the locomotive unit
and type of the technical level of production have been designed. Imple-
mentation of the methods designed will help undertake assessment of the
faults detected, eliminate them according to the priority and invest more ef-
fectively in locomotive repair facilities. The regressive equations obtained
allow standardizing the nonconformance index and forecasting possible lo-
comotive maintenance overconsumption by the results of inspection at re-
pair facilities.

References:

1. V. Puzyr, Y. Datsun. The definition of the indicator of the level of mismatch of
locomotive repair production / V. Puzyir, Y. Datsun // Proceedings of VIII In-
ternational Conference “Transport Problems 2016” Katowice 2016. — p 474 —
481.

2. Stadler W. Multicriteria optimization in engineering and in the sciences. New
York, Plenum Press, 1988. 405 p.

INFORMATION SYSTEMS IN TRANSPORT LOGISTICS

Degtyareva L.}, Miroshnykov V.?
!Poltava National Technical Yuri Kondratyuk University,
2\/olodymyr Dahl East Ukranian National University

Information logistics solves the problem of organizing and
integrating information flows for making managerial decisions in logistics
systems. Effective use of information logistics is the management of the
flow of information throughout the logistics network at all hierarchical
levels of the hierarchy.

However, the adoption of management decisions in the transport
industry requires not only the availability of the usual technology for
generating, collecting and processing data, but also creating an information
infrastructure. The data collection and processing system concentrates
information at certain points in the process, ensuring the network's work on
information exchange between all links of the hierarchical chain.

The information infrastructure is created for rational servicing of in-
formation flows or message flows in paper, electronic or other forms gener-
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ated by initial resource flows in the logistics system. A variety of infor-
mation flows circulating within and between the elements of the logistical
system, as well as the logistics system and the external environment, form
the basis of the logistics information system.

In Fig. 1 shows the interaction of key areas of the logistical
information system, where logistic information is one of the main strategic
resources of transport logistics.

Some of the information system operating in real time control the
constant minute-by-minute changes in a physical system, for example, in
the system of reservations information for airlines. However, it is more ac-
ceptable can be a method of group information processing, in which data is
updated daily, but response to the information may be provided with a de-
lay, allowing you to get a response only after a careful analysis of the real
needs of management for information.

For the correct operation of the information logistics system, a com-
plex set of data is required, which can be manipulated and used to analyze
using as many methods as required by the logistics manager. The system
should have the capacity to conduct detailed analysis.

Cargo agents H Clients HTypes of transport (road, rail, sea, aviation) H Freight forwarders

‘ Cargo transportation ‘

Service
organizations

Legislative and
normative
documents

A common
information
space

Insurance
comparnies

Decision-making systems

Administration (managing
apparatus, head of the
sphere of logistics)

Fig. 1. Key elements of the transport logistics information system

Logistic information flow in the transport sector is quite a complex
system and has the following characteristics: heterogeneity; the plurality of
divisions of suppliers and consumers of information; complexity and diffi-
culty of practical visibility of information routes; a lot of transfers of docu-
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mentation units for each route; multivariate optimization of information
flows.
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THE FORMATION OF THE INTERCULTURAL
COMMUNICATIVE COMPETENCE OF STUDENTS OF
TECHNICAL UNIVERSITIES BY MEANS OF FOREIGN

LANGUAGE

Demina V.
Donbass State Pedagogical University

The globalization process developing now leads to expansion of in-
teractions of various countries, the people and their cultures. Influence is
carried out by means of cultural exchanges and direct contacts between the
state institutes, social groups, social movements, way of scientific coopera-
tion in the sphere of the equipment and production.

Communication with foreigners becomes a reality, and collision with
representatives of other culture is included into our everyday life. Even
more often educational institutions carry out exchange of students, teachers
will organize joint projects and pass a training abroad, participating, thus in
cross-cultural communication and dialogue of cultures.
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Achievement of mutual understanding in the course of cross-cultural
communication is promoted by cross-cultural competence. Cross-cultural
competence is called ability to carry out communication in a foreign lan-
guage taking into account a difference of cultures and stereotypes of think-
ing.

Formation of cross-cultural competence should be considered in
connection with development of ability of students to take part in dialogue
of cultures on the basis of the principles of mutual respect, tolerance to cul-
tural distinctions and overcoming cultural barriers. Cross-cultural training is
directed to formation at students of ability to cross-cultural communication
and promotes as awareness by students of the belonging to a certain ethnos,
and acquaintance with traditions and cultural features of representatives of
other culture.

The modern person knowing a foreign language is involved in pro-
cess of communication with other people who are representatives of the cul-
tures. In this regard learning a foreign language the rich lexical stock and a
decent pronunciation is required not only to have, it is good to know for-
eign-language grammar, but also to form in itself cross-cultural compe-
tence.

This competence assumes achievement of such level of proficiency
in language which will allow to react, first, flexibly to various unforeseen
turns during the conversation; secondly, to define the adequate line of
speech behavior; thirdly, unmistakably to choose concrete means from an
extensive arsenal and, at last, fourthly, to use these means in compliance
with the offered situation.

Formation of cross-cultural competence assumes interaction of two
cultures in several directions: acquaintance to culture of the country of the
learned language by means of the most foreign language and assimilation of
behavior model of carriers of foreign-language culture; influence of a for-
eign language and foreign-language culture on development of the native
language and behavior model within native culture; development of the per-
sonality under the influence of two cultures.

Formation of cross-cultural competence assumes also mastering the
following abilities: to see in the representative of other culture not only
what distinguishes us, but also what unites; to change estimates as a result
of comprehension of other culture; to refuse stereotypes; to use knowledge
of foreign culture for deeper knowledge of the.

Cross-cultural competence is formed in the course of training in for-
eign-language communication taking into account cultural and mental dis-
tinctions of native speakers and is a necessary condition for successful dia-
logue of cultures. Understanding of the possible problems arising in cross-

67

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



cultural communication of representatives of different cultures, understand-
ing of values and the standard standards of behavior are quite significant
factors in a learning of foreign language.

And when students are prepared for their decision as appropriate,
they can avoid misunderstanding, inadequate perception of behavior and the
potential conflicts which can arise because of misuse of language, wrong in-
terpretation of reaction of the interlocutor and an assessment of current situ-
ation. And ability of the student to refraction of cultural values in the behav-
ior promotes his formation as good expert in cooperation with representa-
tives of the world community.
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THE HUMANITARIAN COMPONENT IN THE PROCESS OF
VOCATIONAL TRAINING OF STUDENTS OF HIGHER
TECHNICAL EDUCATIONAL INSTITUTIONS

Zhuchenko E.
Severodonetsk Chemical and Mechanical College Volodymyr Dahl East
Ukrainian National University

The cultural revival of the higher technical school, the need to ad-
dress complex social, economic and moral issues, inspire new ways to look
at the existing system of development of higher education, for its ability in
the conditions of market relations to ensure the preservation and strengthen-
ing intellectual and cultural potential of society.

Analysis of the historical, philosophical, pedagogical literature sug-
gests that the importance of the task of forming a harmoniously developed

68

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



personality is recognized by all researchers. In this regard, education in the
higher technical schools should be built so as to encourage self-education
and self-education, and to develop the student's cultural needs, value orien-
tations, interests in the field of culture, to focus his abilities to creative ac-
tivity

The main content of this training is to reveal the relationship profes-
sional and basic crops of the future specialist, because the new socio-
economic conditions of the companies beginning to make significant de-
mands of creative, free-thinking person. Among the areas that lead to the
assimilation of spiritual and moral values and formation of the business re-
lationship for its future activities, there are two main.

The first area is characterized by independent development of a fu-
ture engineer their spiritual needs, the search for ways of spiritual enrich-
ment as the basis of creative growth, a comprehensive mastery of the pro-
fession. The second - the creation of a system and environment a meaning-
ful cultural and values education through the process of education in higher
technical school. For efficiency, the development of these pathways is nec-
essary to introduce in educational process the education and training of stu-
dents the following activities: - development of theoretical and practical
foundations for the design and construction of specific technical systems -
exposure of laws of construction and development of technique, introduc-
tion of these laws in practice of planning; it is a study of philosophical, ped-
agogical and psychological bases of development of technique, and also de-
terminations of the cultural-valued sources of technical activity. In connec-
tion with this problem the main task of higher technical education is bring-
ing in of students of technical institutes of higher to to historical and philo-
sophical, kul'turologicheskikh and pedagogical knowledges, and also co-
operation of natural, - exposure of laws of construction and development of
technique, introduction of these laws in practice of pSovremennaya obsche-
kul'turnoe preparation foresees a satiation spiritual, moral, cultural-aesthetic
maintenance of both educational and vneuchebnoy activity of students. As
justly marked V. of Kaverin, a culture valids only, affecting the souls of
people a powerful moral charge ».

It is necessary to change accents in preparation of graduating student
of higher school. He must be not only by a specialist on some object, but,
foremost, by a man cultural. Modern humanitarian preparation must be
based on certain sources, to which we attribute an art, history, philosophy,
literature, music, and also scitech, in basis of which, in same queue, spiritu-
al-moral values lie. Consequently, the system of higher technical education
must be aimed at reproduction for the students of integral picture of cultural
process, that obuslavlivaet specific of their consciousness and activity.
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Their general and professional culture comes forward the criterion of effi-
ciency of formed of future engineers Differently speaking, humanitarian
knowledges must combine with professional, constantly perfected and filled
with creative maintenance, artistic-aesthetic interests of activity.
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FEATURES OF FORMATION OF MARKETING AND LOGISTICS
INFRASTRUCTURE FOR TOURISM ENTERPRISES

Zelenko O., Steganets S.
Volodymyr Dahl East Ukrainian National University

According to current trends in the world economy, there are increas-
ingly urgent demands to grow up the effectiveness of enterprises operation.
The issue of improving the management for tourist enterprises needs a lot of
attention because of the constant raising of customer requirements for quali-
ty and comprehensiveness of services, increasing competition within the in-
dustry, increasing the efficiency of consumer service processes, problems of
reducing the cost of travel companies. Solving these problems requires the
use of an instrument connected with marketing and logistics management
approach that will support to increase profitability, efficiency and competi-
tiveness activities of tourism enterprises.

Marketing logistics in tourism — it is the activity connected with in-
formation management and flow of tourist services and attendant goods
management when they are moving from producers to consumers, within
the focus on the needs of customers. At the basis of marketing and logistics
innovation there are the creation of new services and interaction, organiza-
tion of new service, financial and information flows in order to maximize
customer satisfaction on the background of enterprises cost optimization.
All this is possible with proper infrastructure.

Marketing and logistics infrastructure in the tourism enterprise - a set
of tools that will provide its smooth functioning by accumulation, saving
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and movement of all kinds of material, financial, information, human re-
sources in order to develop and implement quality tourists product.

Introduction of innovative tools available logistics and marketing
process to improve management of tourism company will help to plan, or-
ganize and control activities of the company as a whole.

Given all of the above we propose formation process of marketing
and logistics infrastructure for tourist enterprises, that comprises three suc-
cessive stages:

1 - stage of preparation - provides analysis of marketing and logistics
tools, including the identification of the most affordable and effective one;

Il - implementation stage - involves the implementation of selected
innovative tools to create marketing and logistics infrastructure;

111 - analysis of the results - provides final control results and identi-
fy long-term implementation effect of selected instruments; in case of suc-
cessful implementation enterptisw will improve management by automating
of connecting process, attract new customers, popularization of new tourist
products.

The main objective of travel agencies managers - budget but effec-
tive tools which allow to optimize the communication process.

The main tools of modern logistics relevant to tourism include in-
formation technology communication with own clients, namely it is CRM
system. Today CRM system (from the English. Customer Relationship
Management) the best way to organize the interaction with partners, patrons
and monitor the activities of employees.

In 2017 according to the rating of CRM-systems at ISM, Nucleus
Research, CRM Magazine it were identified the top ten, among them:
bpm'online sales, Bitriks 24, amoCRM, Meha plan, Klyyentska basa,
Salesforce CRM, FreshOffice CRM, Zoho CRM, Prostiy Business, Hamster
CRM. Among them are expensive or free which work on-line or without an
Internet [1].

Most businesses in tourism industry can popularize tourism in its re-
gion and increase their sales by implementation of low-cost regional tours
for internal customers. In order to attract the attention of potential custom-
ers, advertising routes can be presented at the company's website. For ex-
ample, to disseminate information about existing tourism potential, for-
mation imagination of future consumer about the region, specialists can de-
velop and offer promotional a tourist route, which will be built through
computer software of IT company «Vizicom» [2, p.64]. With this program
you can create a route in which to choose interesting places to visit, accurate
the distance and even approximate estimates for transport services.
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Another equally effective marketing tool attracted new customers
and spread an information about the tourism potential is 3D-virtual tours.
Virtual Tour is one of most effective and modern methods of environment
visualization that allows a special way to show anyone that they can see all-
around with maximum detail and comfort. [3]

The most popular company among developers of 3D-tour is “Studio
2360”. Thus, one example of their work is 3D-tour in “PodWall” restaurant,
with the ability to walk on it virtually. If you want to see the 3D-tour in the
restaurant, you do not go to the site of the institution. All information stored
in Google mapes.

Therefore, comprehensive analysis and creating a balanced market-
ing and logistics infrastructure will facilitate automation intensification and
acceleration of internal and external communication processes; will attract
new customers for the domestic tourism product; provide stabilization of the
financial situation for enterprises and overcoming the crisis in the tourism
industry of Ukraine.
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ANALYSIS OF GETTING INFORMATION METHODS FROM THE
ROLLING STOCK

Kliuiev S.
Volodymyr Dahl East Ukrainian National University

The large ramifications of the railways of industrial transport, the
large turnover of products of production and the predominantly shunting na-
ture of the traffic cause considerable complexity in the management of the
transport process in the production mode.

The high requirements for the completeness, reliability and efficien-
cy of the initial data used in rolling stock management presuppose the avail-
ability of information on the transported goods, trains, locomotives and
wagons, their dislocation in real time, as well as data on the use and opera-
tion of each mobile unit in operation.

Obtaining information about the location of the train can be carried
out according to the state of the floor devices without installing any tech-
nical means on the rolling stock, while the automatic identification of the
rolling stock is somehow connected with the task of reading information di-
rectly from the mobile units of the train.

Automatic getting information (AGI) systems from railway mobile
units are based on various physical phenomena: optical, radio engineering,
magnetic, inductive, ultrasonic, and radiation.

All AGI methods, depending on the physical phenomenon used, can
be divided into main groups using [1]:

- magnetism or electromagnetism;

- radioactive radiation;

- light emission;

- radio wave radiation.

Code onboard sensors (COS), depending on the technical solutions
used in their construction, are divided into active and passive. Passive COS
converts the energy of the reader into a message from the mobile object in
accordance with the code stored in the memory of the COS. In the active
COS, the energy of the sensor itself is used to transmit information from the
mobile object, i. e. The COS has its own built-in power supply.

AGI systems using optical reflection allow both one-time and multi-
ple reading of information from the COS, which automatically corrects mis-
takenly received signals and improves the reliability of the read data. The
disadvantages of systems with an optical reading method include considera-
ble attenuation and reflection of the beam due to contamination of the COS
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and under adverse atmospheric conditions, difficulties in installing and
translucent plates [2].

In electromagnetic systems, the AGI generates low-frequency oscil-
lations, which from the transmitting coils arrive at the resonance circuits lo-
cated under the moving unit, tuned to the corresponding frequencies. AGI
systems using static magnetic fields (permanent magnets) and magnetiza-
tion reversible ferromagnetic materials for information carriers require
small distances between the reader and the information carrier (sensor). In
such AGI systems, a relatively small amount of information is transmitted,
and reading is limited to a travel speed of 40 to 45 km/h. The advantage of
such systems is stable operation in adverse weather conditions.

The deficiency of the AGI electromagnetic systems include:

- the complexity of the technical implementation of recording devic-
es (recording magnetic "heads™) and reading information (reading the "rul-
er" with a significant number of ferroprobes);

- restriction of speed of movement of the composition in the reading
zone and, especially, in the information recording area.

In a number of AGI systems, television cameras information at high-
er speeds is recorded on magnetic disks or tapes during the movement of the
train in the control zone. Difficulties in the operation of such AGI systems
are caused by the need for frequent prevention of cameras, cleaning of
lenses, low reliability of data due to contamination, difficulties in focusing
cameras, etc. [3, 4].

The AGI systems with an inductive coupling have a distinctive fea-
ture of these systems is the presence in the sensor on the mobile unit of fre-
quency generators. Inductive systems limits the data transfer rate and, there-
fore, the maximum permissible speed of the train. The distance between the
coils of inductance is a critical parameter of the systems.

In a number of countries microwave AGI systems developed with
power from floor-standing devices. The lack of AGI microwave systems is
the constructive complexity of the code responder, a large number of radi-
oelectronic components that reduce the reliability of the system as a whole.

Attempts were made to develop an AGI device and its transmission
over radio channels based on the use of surface acoustic waves. However,
the number of signals arriving via communication channels from primary
sources should not exceed 10.

In devices with acoustic reflection, ultrasound is used. A COS on a
mobile unit may not have its own source, but then its dimensions will be
significant. The operation of such an AGI system is noticeably influenced
by extraneous noise, so it has not received practical propagation.
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Until recently, none of the known AGI systems with moving objects,
both in terms of floor equipment, and especially in the part of COS, could
not be recognized as a successful and complete technical solution. The
choice of the most effective AGI system has not yet been done, and the col-
lection of source data and the procurement of media continue to be carried
out manually, despite the fact that this process is expensive, negatively af-
fects the efficiency and is subject to errors and the influence of the "human
factor".

One of the large-scale projects for the automatic identification of
railway rolling stock based on ultra-high-frequency inverse modulated re-
flection was implemented by the US, Canadian and Mexican railroads de-
veloped by Amtech Systems Division [5, 6].

The economic effect of the introduction of the AGI system of rolling
stock:

- reduction in the number of errors in the calculation of payment for
transportation;

- prompt information transfer to customers about the location of their
goods;

- reducing the cost of finding cars;

- loading of wagons according to schedule;

- creating conditions for the precise regulation of rolling stock;

- expansion of railroad services;

- end-to-end data processing and traffic quality growth.
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THE HIGH-SPEED RAIL TRANSPORT IMPLEMENTATION FOR
PASSENGER TRANSPORTATION

Kliuiev S., Bleznyuk O.
Volodymyr Dahl East Ukrainian National University

Railway transport is one of the basic branches of the national econ-
omy. Effective management of this industry is one of the necessary condi-
tions for protecting the economic interests of the state and improving the
quality of life of the population. A special role in providing these parame-
ters for the functioning of the national economy is played by passenger
transportation, because they provide mobility of the population and, the
rapid movement of labor resources.

In order not to lose its position in the market of transport services
and increase its competitiveness, rail transport should increase the speed of
train traffic, improve the quality of services provided and improve the
comfort of passenger transportation to the European level. It is necessary
to optimize the most unprofitable routes and develop ways to increase
their profitability. Increasing the profitability of loss-making routes will
significantly improve the financial and economic condition of the railway
passenger complex [1].

Among the numerous ways of influencing the efficiency of passen-
ger rail transport, the introduction of high-speed train traffic takes a spe-
cial place. This circumstance served as an impulse for deciding the gradual
implementation of high-speed traffic in Ukraine [2, 3].

The main event in the development of high-speed rail traffic in
Ukraine was the implementation on the railways of the purchased rolling
stock from South Korea (Hyundai Rotem) and the Czech Republic
(SKODA). The high-speed rail transport in Ukraine in speed is worse to
Western Europe. However, on the other hand, the price of transportation is
available to all segments of the population, although it remains still high
enough. That’s why day trains compete mostly not with air transport, as
abroad, but with motor transport. It should be noted that “Ykpzanizauist”
will have to take into account the social factor and adjust to passengers
with lower incomes, so that more passengers can use their services [4, 5].

With the introduction of economically advantageous high-speed traf-
fic in the analysis of transportation, it is proposed to use cost-effective tech-
nical and economic volume and quality indicators.

Volumetric displays financial results for passenger transportation:
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1. Income — cash proceeds from the sale of services for passenger
transportation.

2. Operating costs — this is the cost expression of the costs associated
with the transportation of passengers.

3. The financial result is the difference between income and operat-
ing costs. In modern conditions, it is mainly expressed in the form of losses.

Quality reflects the efficiency of passenger rail transport:

1. The percentage of income coverage of expenses is an indicator
equivalent to profitability. It is determined by the ratio of income to operat-
ing costs.

2. The income rate is the income that is accounted for by the unit of
travel of passengers (10 passenger-kilometers). It is determined by the ratio
of income to passenger turnover.

3. Cost price — this is the amount of expenditure, which is per unit of
movement of passengers (10 pasazhykilometrov). It is determined by the ra-
tio of operating costs to passenger turnover [6].

With the introduction of high-speed traffic in Ukraine, the introduc-
tion of a new train classification, which meets European standards, is also
actual. In this classification, the main classification features are only opera-
tional and technical indicators for assessing the efficiency of rail passenger
transport. At the same time, the classification does not take into account the
cost-based technical and economic indicators. Therefore, there is a need to
eliminate this gap: it is necessary to economically justify the classification
of passenger trains and to build an additional classification of urban, subur-
ban, regional, long-distance trains and high-speed trains in these indicators.

The new classification provides an opportunity to determine eco-
nomically profitable, loss-free directions of traffic. The cost-based technical
and economic indicators considered allow us to determine the rational zones
for the passenger trains running.
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NAVIGATION SYSTEMS IMPLEMENTATION IN TRANSPORT
TRAFFIC CONTROL

Kliuiev S., Zamota P.
Volodymyr Dahl East Ukrainian National University

Necessity to increase the cost of transport infrastructure development
is dictated by the need for constant growth in the volume of transport ser-
vices, increased reliability, security and quality. However, with the growth
of motorization there are a number of significant problems: an increase in
the number of road accidents, toxic emissions, noise, low speeds, conges-
tion during peak hours, large losses of time for participants in the move-
ment, reruns, high fuel consumption, increase in total operating costs for
road transport, etc. First and foremost, these shortcomings are manifested in
places where traffic flows are concentrated at network sections operating in
modes close to capacity. As a rule, these are large cities — megacities with a
high level of motorization. Given the stochastic nature of road traffic, the
dynamics of changing its characteristics over time, the process of qualitative
assessment and forecasting of changes in road and transport situations on
the road network is a great challenge.

A qualitative leap in the development and production of powerful in-
formation computer systems, in the development of modern types of com-
munication, efficient navigation systems, technical means of collecting and
processing information on the characteristics of traffic flows and the road
network dictates the need for the active use of intelligent transport systems

[1].

In many cities of Ukraine, automated radio navigation systems for
the traffic control of urban passenger transport are being created. Part of the
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work is carried out within the framework of the targeted program on the use
of the navigation satellite system in the interests of civilian consumers.

The automated dispatching control system is necessary for opera-
tional planning, instrumental recording of transport operations, control and
management of transportation processes, automated output of data on the
operation of transport on the line, and provision of operational information
on the state of traffic [2].

In general, an automated traffic control system can be characterized
by the availability of information support elements, including:

a) software and technology elements;

b) information arrays;

Information support is a multi-level hierarchical structure based on
unified principles, including data processing at the following management
objects:

- on board the vehicle;

- in the zonal traffic center;

- in the transport enterprise;

- in the central traffic center.

The information system of the automatic traffic control system in-
cludes the following minimum set of information arrays of normative and
reference information: a list of routes of parks served by the system (urban
and suburban); Operational standards of routes; Route schedules [3].

The main purpose of traffic control and management of routed traffic
is to timely (operatively) record the detected deviations from the planned
traffic (in order to prevent the increase of traffic intervals, irregular flights,
disruptions of flights due to system failure, etc.) and eliminate the conse-
quences of violations and deviations [4]. ].

In the system of automated accounting, control and analysis of rout-
ed traffic, the following functions are implemented:

a) accounting and control of the rolling stock output on the route
network;

b) accounting and control of the opening of traffic, the beginning of
the rolling stock on the line;

c) accounting and control of rolling stock on routes;

d) accounting and control of the time for completion of transport
work on the line.

The traffic controller identifies failures in the transport work and par-
ticipates in the management of vehicles.

Conclusions. The use of navigation systems in the dispatching man-
agement of transport solves a number of complex tasks:
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1. Operational planning of operations accompanying the transport
process to optimize the costs of physical and material resources per unit of
time.

2. Automated determination of the mobile objects location as part of
integrated security systems.

3. Coverage of the maximum number of possible controlled parame-
ters of transport and the object of transportation.

4. Editing and selection of optimal solutions for changing the traffic
plan, due to unforeseen circumstances, in real time.

5. Linking of transportations of different types and characteristics of
transported objects while maintaining the parameters of the efficiency of
transportation in general.

6. Improvement of the structural basis for the interaction of the main
participants in the transportation process.

7. Optimization of costs for maintenance and repair of automotive
and special equipment.

On the basis of the use of modern navigation systems, a distributed
automated system can be built for operational access to the results of ac-
counting for transport work.
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THE TRANSPORT COMPLEX EFFICIENCY INCREASE

Kliuiev S., Kravchenko S.
Volodymyr Dahl East Ukrainian National University

Stable and efficient operation of the transport complex is the most
important condition for the life support of diversified economy and realiza-
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tion of the main directions of the country's social and economic develop-
ment. The main areas for the expedient use of road transport are the delivery
and delivery of goods to the main types of transport, the delivery of indus-
trial and agricultural goods for short distances, intraurban transportation, as
well as the delivery of goods for trade and construction.

A successful solution to the complex task of ensuring road safety is
impossible without increasing efficiency, and the introduction of new tech-
nologies. For the successful and dynamic development of a modern city, a
transport system corresponding to its needs is needed. Such a transport sys-
tem should be one step ahead of the city's requirements for passenger trans-
portation.

An analysis of the conditions for the operation of transport systems
shows that the ever-increasing demand for freight traffic at the current level
of motorization is accompanied by a number of problems both at the institu-
tional level - legislative and regulatory framework, as well as technological
- organizational. To solve these problems, there are not enough organiza-
tional measures and activities related to the construction of new roads and
highways and their reconstruction [1].

To improve the transport situation and increase the carrying capacity
and the level of service of transport and pedestrian flows, the introduction
of modern innovative technologies. These technologies are implemented in
the increasingly widespread intellectual transport systems (I1TS) [2].

The main goals of ITS implementation:

- improving road safety;

- increasing the capacity of the road network;

- improving the quality of service for road users;

- reduction of harmful impact of transport flows on the environment;

- Increasing the efficiency of the functioning of transport;

- Increasing the prestige of urban public passenger transport;

- increase of investment and tourist attractiveness of the city.

ITS can be divided into two levels:

- introduction of innovative technologies in the development of an
intelligent street-road network;

- modeling the characteristics of traffic flows for the purpose of ana-
lyzing, forming and optimizing the movement of freight transport.

ITS differ in the technologies used: from simple car navigation sys-
tems, regulation of traffic lights, cargo traffic control systems, various
warning signs systems (including information boards), car license plate
recognition systems and vehicle speed registration systems, to video surveil-
lance systems, as well as systems integrating information streams and feed-
back streams from many different sources, such parking control systems,
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meteorological, reconnaissance systems Nia bridges and others. Further-
more, can be used in the ITS predicting technology based modeling infor-
mation and accumulated previously [3].

The introduction of ITS will reduce the travel time of passengers to
25%, improve the quality of transport services, save fuel consumed to 20%,
reduce response time to accidents to 30%, additional revenue to the city
(parking, photo, video recording).

ITS is not only equipment on poles and a control center with a huge
screen. ITS is primarily intellect-control algorithms based on the simulation
of real transport situations, as well as the processes of their compilation,
testing and implementation.
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USING DRONES IN THE DELIVERY OF SMALL-SIZED
SHIPMENTS AND POST

Kliuiev S., Lopata O.
Volodymyr Dahl East Ukrainian National University

In modern times, the time of technological progress, "Internet things"
and "smart systems" logistics is not standing still. One of the most im-
portant priorities for the development of transport logistics of the future is
the use of unmanned aerial vehicles for the delivery of small-sized cargo
and mail. The relevance and novelty of the research theme are due to the
fact that in the era of active introduction of innovative technologies, the use
of unmanned aerial vehicles will solve a number of acute economic and en-
vironmental problems.

Until recently, the drones, known as unmanned aerial systems, were
the exclusive prerogative of the military, who used them to undermine ene-
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my targets, topographic aerial photographs of the territory and to plot the
enemy's dislocation. Today, the use of unmanned aerial vehicles has spread
to other aspects of everyday life [1, 2].

Although it is still a very regulated sphere, the consumer market has
met with great enthusiasm unmanned aerial vehicles, and their sales have
increased significantly.

It's no secret that the leaders of the traditional delivery market
around the world are experiencing difficulties (including economic ones)
with servicing the so-called "last mile delivery", that is, the final stage of
delivery of goods or documents to the customer.

Amazon, the largest Internet retailer, announced in December 2013
its fastest way to deliver purchases - Amazon Prime Air. With this service,
purchases made in the Amazon online store will be delivered to customers
within 30 minutes, which is 4 times faster than the current fastest way to de-
liver Amazon Prime Now. So much acceleration is planned to achieve
through the use of drones. But the main technical highlight of the project
can be called the idea of using balloons as logistics centers for storing cargo
and launching drones. In addition to the development of drones, the compa-
ny formulated a concept for the separation of airspace between manned air-
craft and drones. To ensure safety, Amazon proposes to limit the maximum
flight altitude of the drones to 400 feet (~ 122 m), which is 100 feet (~ 30
m) less than the minimum permitted altitude of civil aviation operations [3].

DHL, one of the largest logistics companies in the world, shows a
steady interest in using unmanned aircraft for cargo delivery. The company
conducted the first flight tests in 2013 in Bonn, Germany. In the course of
an experiment of unmanned aerial vehicles, which the company calls "Par-
celcopter” (which means "messenger” in Russian), transported parcels
across the Rhine River during the week [4].

Ukrainian postal service enterprise Ukrposhta plans to test the drones
to deliver the parcel to the addressee, the company said in a press release.
Testing is planned to be held in the city of Bucha, Kyiv region. "The ad-
dressee will receive an SMS message and in a few minutes will be able to
receive the parcel from Ukrposhta that the drone will deliver to him." Test-
ing will be carried out using drones produced by the Israeli company Fly-
trex. "Ukrposhta" is considering the possibility of introducing a mail deliv-
ery service by drones in the near future [5].

Logistic company "New Mail" showed at the conference iForum a
working prototype of the robot-postman, developed in conjunction with
Drone.UA [6].

In Switzerland and Singapore, pilot projects for the delivery of mail
by multicopters were conducted, in New Zealand pizza is delivered by air,
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and in the US drones have already been used to deliver coffee and donuts,
as well as burritos. In India and China, drones for the transport of trans-
plants are being developed, and in Rwanda, drones will deliver blood and
medicines [7].

Google Corporation focuses on the development of security systems
to prevent the collision of drones and protection against mechanical dam-
age. The corporation is also engaged in the creation of a system of routes,
over which the drones will run [8].

In the near future unmanned aerial vehicles will automatically, as
necessary, be sent to the nearest "charging station™ for recharging. Here you
can also recall the concept of the "Beehive" — a skyscraper that serves as a
vertical airfield for thousands of drones serving the townspeople. Another
option is a mobile automobile "base" that is constantly moving around the
city, from which the unmanned vehicles fly out to carry out the delivery to
the nearest points to the route. Delivering the order, the drone is catching up
with the base and recharging — such a project is run by the Workhorse com-
pany in the interests of the UPS delivery service.

The problem so far remains the lack of clear regulation in the field of
delivery of goods by drones in most countries, especially in the autonomous
mode. That does not prevent a number of companies from conducting ex-
periments of various scales.

There is no doubt that the inevitable difficulties of the first period
will be overcome, and in large cities, hurrying with the "parcel post" drone,
sweeping over the heads of passers-by, in the coming years can become a
familiar element of the landscape.
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EFFICIENCY OF CORN EXPORTS BY SEA

Kliuiev S., Smolkov V.
Volodymyr Dahl East Ukrainian National University

The Black Sea coast of our country from the logistical point of view
is favorably located for corn shipments. Almost more than 90% of the corn
export from Ukraine is shipped in bulk through our ports — by sea. For this,
port corn elevators are used.

In the transportation of corn, one can not distinguish one of the
modes of transport, since in the process of corn transportation all modes of
transport participate, one by one replacing one another [1].

The sixth place in the ranking of world wheat exporters, the growth
of exports by almost 70% in comparison with the period of 2008+2012 by
the year of 2021, the complete expulsion of competitors from the CIS from
the forage market - these are the forecasts for Ukraine of the UN Food and
Agriculture Organization [ 2].

At first glance, port transshipment is quite a strong link in the corn
delivery chain against all other problems. According to APK-Inform, almost
all bulk agricultural exports leave the country on sea vessels (in bulk or in
containers) through sea ports — in 2012, 91.2% (32.1 million tons). For ex-
port, motor transport accounted for only 1.7%, railroad — 7.1%. The capaci-
ty for transshipping corn of sea ports is estimated by the agency at 50.9 mil-
lion tons (with the possibility of a one-time storage of 2.2 million), river
ports — 4.3 and 0.24 million tons, respectively [2].
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Of course, it is easier and less risky to buy corn, bring it to the port,
load it into a ship and take it out. Here, the risks are minimal, compared
with production, processing or livestock, in which the investment returns at
least after 2—-3 years. But, on the other hand, livestock production creates
more jobs, livestock production is more expensive and can be diversified
than corn [3].

To date, inland waterway transport provides the lowest cost of
freight transport in terms of one conventional ton of cargo, while having the
least impact on the environment.

Approximately 13.2% of the budget of each enterprise is spent on
transportation of goods. At the same time, 60-70% of the cost of transporta-
tion - the cost of fuel. The significant economic effect of the use of river
transport - where technically possible — is obvious [4].

Annually, the volumes of corn grown on the fields of Ukraine are
steadily growing. Today, agrarians grow a corn crop in the range of 60 mil-
lion tons, in the near future, yields of 80 million tons or more are possible.
And if the issues of increasing the yield of corn are resolved in a regular
manner, then issues related to the export of corn are experiencing a certain
crisis. Any system works effectively when all its components are balanced.
At present, logistics is the frankly "weak link" in the Ukrainian corn busi-
ness.

If you use the statistics of 2012, you can see what kind of transport
and in what volumes were the delivery of corn for export: 91.2% — by sea,
7.1% — by rail, 1.7% — by road.

As we see, sea transport in matters of corn supplies from Ukraine is
beyond competition. The declared technical capabilities of the existing corn
terminals allow shipping about 51 million tons of corn a year. Of this poten-
tial, so far, about 60% have been realized [5].

Sea transport carries 90% of the volume of international freight traf-
fic. Features of sea transport and the effect of the volume of lumpsum-
transported goods, can significantly reduce energy costs. To date, the ener-
gy costs of maritime transport account for 7% of the energy consumption of
the world transport industry, which is not comparable with the huge volume
of cargo transported by sea [6].

The idea to create the E-40 waterway has been discussed since 2011.
E-40 is a shipping route with a length of more than two thousand kilome-
ters. This path must connect the Baltic and Black Seas, passing through the
territories of Poland, Belarus and Ukraine.

The resumption of the river route will allow transporting up to 4 mil-
lion tons of cargo annually. This water transport route should give an impe-
tus to the economies of Belarus, Ukraine and Poland, as well as to strength-
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en cooperation with the European Union. Thanks to the connection of the
seaports of Gdansk and Odessa, the goods can be delivered to anywhere in
the world. In addition, the E-40 waterway will provide significant time sav-
ings for cargo carriers operating in Central and Eastern Europe, according to
analysts UkrAgroConsult [7].

The industrial program of the Ministry of Agrarian Policy of Ukraine
provides for an increase in the production of corn to 70-80 million tons.
This means that with an annual annual consumption of 25-26 million tons,
the volume of exports in the next 2—3 years can increase to 40-50 million
tons. To such volumes the transport infrastructure of Ukraine, unfortunately,
is not ready [8].

The existing problems will be solved when considering them at a
qualitatively new level. Ukraine will not be able to effectively develop corn
trade in the future, with corn losses from the producer up to exporting to
36%, which is 2.5 times more than in Europe.
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POSSIBILITIES FOR THE USE OF ROAD FREIGHT

Kliuiev S., Ushakov D.
Volodymyr Dahl East Ukrainian National University

Necessity for the movement of goods arose in ancient times, but then
the transport was in a primitive form. With the development of the economy
and transport has changed, in order to meet the requirements of the time. In
the modern world, there are many ways to move goods, among them road
transport takes a special place. Transport as one of the basic branches of the
national economy unites all other sectors of the economy into a coherent
system and predetermines the stability of transport and economic relations,
the regularity and observance of the terms of delivery of goods to business
entities.

At the moment, road transport is less in demand than other types of
transportation. However, the large territory of the country creates in places a
low density of settlement, small settlements stand far from the paved high-
ways. This creates the need for point-to-point transportation of the neces-
sary products or raw materials. This can only do road transport. Thanks to
modern technical capabilities, making high speeds of motor transport avail-
able, deliveries are made in a short time [1, 2].

Transport companies participating in the distribution chain of fin-
ished products, as well as other partners, should ensure a reduction in trans-
portation time, an increase in the level of service. In general, this means
moving towards the consumer transport services. This situation is specifi-
cally expressed in the provision of various non-traditional additional ser-
vices, as well as in the large-scale use of the latest achievements in the field
of communication and information.

New strategies of transport companies in the field of communica-
tions lead to the expansion of the circle of customers, to the emergence of
new ones and to the transition to a higher level of old orders, to reduce rou-
tine work and to introduce new forms of workflow into everyday practice,
to reduce the level of errors associated with improper collection and Analy-
sis of credentials, as well as untimely or incorrect documentation.
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Road transport is characterized by indicators of operational and
technical quality, which, together with data on specific operating conditions,
serve to select the rolling stock of a particular brand. These indicators in-
clude the characteristics of the car in terms of its dimensions, weight, carry-
ing capacity, patency, speed and other dynamic qualities, stability and ma-
neuverability, and, lastly, in terms of economy. The efficiency of using road
transport is determined by such indicators as the cost of transportation, their
productivity, energy intensity, etc. [3].

In 2014, the total length of roads in Ukraine was 163 028 km, and
the volume of road freight traffic amounted to 1 131 313 thousand tons of
goods. A significant part of the structure of road transport is raw materials.
So, among all cargoes transported by road in Ukraine in 2014, ore and min-
ing industry prevailed [4].

It is necessary to emphasize that in Ukraine the structure of cargo
transportation by modes differs from the similar structure in other European
countries, such as Romania and Germany. They can be compared with
Ukraine on the territory and the presence of large navigable rivers. But if in
these countries the share of river transport is significant — 13...20%, in
Ukraine it is only 1%. The possibilities of such a large artery, as the Dnie-
per, are not used in full. Today, this issue is extremely relevant, given the
unsatisfactory state of the roads in Ukraine.

Trucking is the most affected segment of the market for freight for-
warding services from economic sanctions and recession. It is expected to
reduce the volume of commercial motor transport by 20%, freight turnover
— by 10%, the drop in cost and physical indicators in the international
transport segment by 25...30% and sharp aggravation of competition in the
international and domestic transportation market.

Conclusion. The main most important goal for the near future for
domestic freighters should be to reduce the cost of cargo transportation,
their optimization and increase the quality of services provided.
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INNOVATIVE METHODS IN TEACHING ENGLISH TO
TRANSPORT DEPARTMENT'S STUDENTS

Kozmenko O.
Volodymyr Dahl East Ukrainian National University

Foreign language is an important means of international communica-
tion, it facilitates intercultural dialogues and allows to feel comfortable in a
foreign country. In this context it becomes relevant the position in which the
ability to understand another culture representative depends not only on the
proper use of language units, but also the specific skills to understand the
norms of their culture, including verbal behavior in different situations of
communication. The results of learning a foreign language are to be factual-
ly learned knowledge and competencies, personal development, self-
dependence and creative search, an ability to continue learning the language
on a higher level.

To realize this task it is necessary to organize educational process in
such a way so that it assists in effective realization of people’s aims in
learning foreign languages. Today innovative methods and technologies in
teaching foreign language are considered the most useful because they rep-
resent an innovative trend in education, based on domestic and global
trends, best practices and traditions. Innovative methods and technologies of
teaching today are gaining increasing recognition and new opportunities as-
sociated with the establishment of interpersonal interaction through external
dialogue in the process of assimilation of educational material, as well as
contribute to the implementation of the principle of continuity of knowledge
transfer, formation of competencies, personal qualities and meta-
professional ones.

Among the innovative methods for teaching transport department’s
students are used such methods as: method of direct instruction (J. Wiech-
mann and J. Grell), method of electronic self-directed education (T.M.
Balykhina), method of pedagogic studio work (E.V. Nevmerzhitskaya) etc.
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The essence of the method of direct instruction is to achieve a more
informed perception of educational material to learn, active orientation of
the target. The starting point of the method is the evaluation of the direct in-
struction teaching success, regardless of the study discipline and the indi-
viduality of a teacher. The effectiveness of the method of direct instruction
is achieved under the conditions of implementation in the educational pro-
cess: orienting introduction at the beginning of the lesson, independent
presentation of the assignment after the lesson and the resulting check at the
next lesson. It is important to note that this method makes it possible to use
the training time advantageously, the less of which is given to informing of
students, learning the material, discussion of the proposed tasks. The teach-
er controls the training, trying to involve all learners in the process of coop-
eration.

The purpose of introducing the electronic self- directed method of
learning is to transfer the knowledge to highly independent learners (those
who wish to receive education on their own terms). Based on the traditional
methods and forms of teaching this method is enriched with modern ICT.
The use of ICT in one’s own activity as a part of the competency of per-
son’s image promotes the individual’s development, as well as disclosure of
creative and intellectual abilities of the individual at all levels of education.
The method during preparing or carrying out practical tasks may include
such forms of work as multimedia presentations, web-pages and other inter-
active tutorial information. Moreover, all instructions are given in the self-
study course materials, as self-learning is often deprived of the opportunity
to clarify difficult points from the instructor, ask for «help» because of the
territorial remoteness.

The main aim of a lesson with using the method pedagogic studio
work consists in receiving by student additional topics unfixed in educa-
tional programmes with the help of a teacher under obligatory expressed
initiative of student in mastering new knowledge. It includes 8 methodical
working steps, which structure, discipline and gradually brings students and
teachers to its effective realization. They are 1. theme formulation: 2. criti-
cism phase; 3. creative exercise; 4. intermediate control; 5. check of fulfill-
ment; 6. strategic stage; 7. transformation phase; 8. reconstruction phase [2].

According to this method the central phase is the reconstruction one
which supposes communication with the participants of the studio. That’s
why from the methodological point of view the study and work’s discussion
of the studio’s supervisor requires collective consideration with the other
teachers in a form of pedagogic conference, round table, etc. where different
views of everyone on the question of method’s realization can be presented.
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So, there are so many different innovative methods of teaching stu-
dents which together with the traditional ones help us to instruct students
while learning foreign languages and organize the work in class.
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RISK-ORIENTED INSTRUMENTATION UNDER CONDITIONS OF
UNCERTAINTY OF MANAGEMENT OF A SPECIFIED
INHOMOGENEOUS PROJECT

KramskKiy S.
Odessa Institute Interregional Academy of Personnel Management

At present, the risks of incidents in the sea are increasing, taking into
account the aging trends of the fleet, it is becoming increasingly important
to ensure reliability at the stage of its operation, the so-called "operational"
reliability. The purpose of technical supervision and supervision of risk
management in conditions of uncertainty is to ensure the safe operation of
vehicles and infrastructure facilities.

According to [1], the axioms of a potential hazard, since there is no
type of human activity that would be accompanied by a zero level of risk.
Therefore, when developing the project objectives, the risks that arise in the
project should be taken into account.

Problems of risk from different perspectives, including risk man-
agement, are devoted to studies where it is indicated [2] that risk is a poten-
tial, numerically measurable possibility of loss. The concept of risk is char-
acterized by the uncertainty associated with the possibility of emergence
during the course of the project implementation of adverse situations and
consequences.

The risk of the project is the degree of danger to the successful im-
plementation of the project. Project risk is an undefined event or possible
situation that creates a negative impact on the achievement of successful
project results in general and on the achievement of individual project re-
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sults or events that can lead to unpredictable losses [3].

Project risk management includes processes related to risk manage-
ment planning, identification and analysis, risk response, and risk manage-
ment and control within the project [4].

The book [5] gives the following definition of risk: "A measure of
the significance of the hazard, including an assessment of its consequences
and the likelihood of an offensive.” Along with this, it is necessary to take
into account the possibility of risk situations associated with the characteris-
tic personal characteristics and qualifications and professional qualities of
the individual.

Qualification and professional risk, characterizing the situation of
lack of effectiveness of processes due to poor performance of works by in-
dividuals. Proceeding from this, risk reduction measures are chosen that
provide benefits for the enterprise and the organization. From the point of
view of work, a ship can be compared to an enterprise where everything is
continuously rotating and from which workers can not leave at the end of
their working time, retire to a distance. Thus, staff and labor resources are
formed taking into account the need for the efforts of a group of individuals
to implement each project process.

The use of risk theory in a complex man-machine system avoids cat-
astrophic accidents, accidents at such facilities as a sea-going vessel during
the project implementation, carries out risk assessments during the opera-
tional phase and technology of technical supervision over vessels. Identifi-
cation of the actual state of complex technical systems, detection of a pre-
dicament state, prediction of the dynamics of changes in the state during
operation, determination of the remaining resource - all these tasks form
part of a single problem - ensuring accident-free operation of marine
equipment on vessels [6].

A formalized safety assessment is a tool (prescription) for the devel-
opment of regulations by the (IMO) International Maritime Organization
based on a risk assessment related to navigation. In recent decades, the In-
ternational Maritime Community has developed a manual on a formalized
safety assessment based on risk theory, this approach is proposed to apply
to specific projects, as well as in the methodology of project-oriented man-
agement [7].

Since the formalized safety assessment covers project design, repair,
operational parameters of specific projects, and provides information on
risks, as well as management options, and associated costs in the project. A
formalized safety assessment is a systematic approach to risk assessment
that occurs in maritime practice, as well as an assessment of the associated
costs and benefits of alternative solutions that can be considered to reduce
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the level of risk in each specific project.

Thus, a formalized safety assessment is a non-trivial approach that is
based on an assessment of the risk of an undesirable situation and is aimed
at identifying hazards before they cause emergencies. The application of the
provisions of a formalized safety assessment with the classical theory of re-
liability in the operation of machinery makes it possible to optimize the
costs of maintaining vessels in operation without compromising safety.
With regard to risks in shipping, one of the weaknesses of the formalized
safety assessment is the linkage to a specific (present) moment in assessing
the safety of the ship [8].

The essence of the FSA application is that for certain hazards, it is
necessary to find such measures to reduce their probability and effects of
impact; E, defined as the difference, the cost of Z, implementation which
will be less than the risk change R, also defined in value form.

E =R -Z —max

Other hazards are a direct consequence of the human factor and re-
quire management, in particular, the introduction of the Safety Management
System for navigation vessels.

In Fig. 1., a scheme for assessing the risk of ship safety and technol-
ogy of technical supervision is proposed.

( Identification of hazards )

Technology of technical

Identification of degradation process- .
supervision

es leading to the realization hazards

[ Determination of parameters affect-
ing degradation processes

- |
( Risk management methods 2 Estimation of cost and economy un-
der different methods of risk man-
1 agement

C Risk assessment ) - — 1 - —
Recommendations for making a risk

management decision

Fig. 1. The ratio of the formalized safety assessment at the operational stage and
technology of technical surveillance of vessels

The identification (identification) of the degradation processes lead-
ing to the implementation of hazards is performed by analyzing the physical
processes occurring on the vessel during operation, as well as the analysis
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of the causes of occurrence of emergency cases with the same type of ves-
sels or similar objects in adjacent areas.

Conclusions. The formalized safety assessment is a tool to improve
the safety of ships' navigation, technological facilities and their operation by
using risk environment assessments to select the most rational and econom-
ical means for improving the safety of ships. To monitor the security of ob-
jects, it is necessary to periodically evaluate the formal safety assessment,
which is certainly impossible in operation.

In the author opinion, it is possible to synthesize the methodology of
a formalized safety assessment and the theory of degradation processes to
use these approaches when conducting technical observations. In addition,
risk management in projects, taking into account anti-risk measures allows
the customer to save material assets, and the crew to prevent accidents, inju-
ries, to ensure the safety of the vessels and crew on its board.
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PROVISION OF THE MAINTENANCE SERVICE OF THE DEPOT
WITH THE OPTIMAL SIZE OF REPAIR STOCKS

Krasheninin O., Ponomarenko O., Yakovlev S.
Ukrainian State University of Railway Transport

The traditional system of technical maintenance, current repairs of
rolling stock provides for the mandatory provision of the maintenance ser-
vice with turnover stock of nods and units. In the modern conditions, the
linked capital in the form of stocks requires economic justification in terms
of reduction in traffic volumes and aging of locomotives and rolling stock.
Further operation of the maintenance service can be considered effective
when it is based on up-to-date research, and various innovations will be
used in business.

In UkrSURT and a number of research organizations and universi-
ties. research was conducted to study the optimal operation of the technical
maintenance of optimal maintenance, current repairs of rolling stock. Anal-
ysis of trends, in particular, shows that research is focused on the features of
infrastructure development in order to form the rolling stock maintenance
system. Much attention is paid to the optimization of the rolling stock oper-
ation system, the introduction of diagnostic software, automation and in-
formation technology in the technical maintenance, current repairs, the op-
timization of life cycle, including the possibility of its extension beyond the
normal period.

In terms of market relations, it is necessary to ensure a balanced sys-
tem of production and operation of the maintenance service.

In Ukraine and abroad the rolling stock maintenance strategy is
aimed at reducing all costs of technical maintenance, current repairs
throughout the life cycle.

So, in order to ensure the operation of the maintenance service of the
depot, industrial activities are divided into operational and repair compo-
nents. This, in turn, implies that the repair plants along with the implemen-
tation of "major" renovations will provide locomotive and railroad depots
with spare parts. At the same time, analysis of domestic and international
experience shows that the most appropriate model is where the primary re-
sponsibility for the technical condition of locomotives and cars for the
whole life cycle should be borne by the plant. This makes it possible to in-
vest efforts in improving their design, increasing reliability, providing mod-
ern repair equipment, organizing a flexible connection between different
branches of the repair and production services.

Our studies allow the following conclusions:
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1 Achievement of the minimum expected order costs depends in var-
ying degrees on the following factors: the probability of detecting a faulty
unit, the size of ordered batch of products and additional costs when reor-
dering by the customer.

2 The greatest impact on the cost of the order is made by the value of
additional costs for the execution of a reorder, also affecting the value of the
order.

3 The value of guarantee payments to suppliers for the quality of
products is also dependent on additional costs for ordering products and the
value of the order, determined by a decrease in the probability of detection
of a faulty unit.

4 In the transition to the principles of the service maintenance, one
should take into account the impact of these factors on the value of the costs
of providing the depot maintenance service with the necessary stock of
components, quality management and there is a possibility to provide flexi-
ble impact on the optimization of maintenance units.
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LEISURE AS CONSTITUENT OF THE SPIRITUAL AND MORAL
WORLD OF STUDENT OF CLASSIC UNIVERSITY

Krokhmaleva O.

An important constituent and diagnostic reception of the spiritual
and moral world classical university student to analysis of leisure. Exactly
organization of leisure is one of major links of only integral process of spir-
itual and moral development of personality.

The choice of employment in own time is a projection of personality
in society. In modern pedagogical science field of leisure given enough at-
tention. Leisure is examined as the span of time, that belongs to her and sent
to purposeful, useful activity, subjectively estimated by personality.

In capturing a person satisfies the need for independence, cognitive
needs, develops and self-completion, building a harmonious relationships
with the environment world, , capturing help to form attitude toward the
vitally important values of personality, to achieve harmony between
thoughts and feelings. There is a serious need for independent activities.
Impose capture to the man is impossible, chooses him in accordance with
the necessities of the inner spiritual and moral world. Will distinguish such
directions to development of the spiritual world of modern student :

- intellectually and aesthetic delight (deep study of separate objects,
music, drawing, programming, etc.).

- egocentric capture (any business is only a means to demonstrate
their success).

- leader fascinations (a man changes groups, sections, public com-
missions, while will not find a group it is possible control in that).

- body and manual capture (type of seizures associated with the in-
tent to strengthen willpower, stamina, agility, or to acquire any piece chiro-
practic skills: sports, car or motorcycle controls, etc.).

- storage capturing (collecting). This type of seizures can be com-
bined with cognitive demand or with a tendency to follow fashion.

- informing-communicative fascination (most primitive kind: street
companies, protracted revision of television or DVD; type of fascinations,
characteristic for the representatives of youth age with the unsteady type of
character, - the got information is mastered superficially, a man often looks
over all in succession, gets out even if, then mainly easy genre, the people
of this type are distinguished among other by weak will, unsteady behav-
ior).

98

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.


http://www.lingvo.ua/ru/Search/Translate/GlossaryItemExtraInfo?text=%d0%b4%d0%b8%d0%b0%d0%b3%d0%bd%d0%be%d1%81%d1%82%d0%b8%d1%87%d0%b5%d1%81%d0%ba%d0%b8%d0%b9&translation=diagnostic&srcLang=ru&destLang=en

The lack of meaningful capture leads to gambling, illegal behavior,
early alcohol abuse, substance abuse and addiction. Sections and groups -
the most effective ways of prevention of antisocial behavior.

During research before us such picture of leisure of modern student
appears: night-clubs, youth evening-parties, reading of literature, going in
for sports, visit of cafe, disco, unconventional forms of leisure, domestic
leisure, pastime on loneliness, infatuation for the different kinds of art, artis-
tic independent action, participating in political motions, visit of church. On
the whole it should be noted that leisure of students is related foremost to
entertainments.

To the displays of moral consciousness it follows to attribute a con-
science, work, ability to altruism renunciation. Efficiency of the "soul of
man" consists in the hierarchy of reasons and values of personality (to sub-
ordination of more subzero levels higher). As research showed, the basic
constituents of moral consciousness of student of classic university are such
descriptions. Spiritual and moral development of man in a structural aspect
envisages support not only on actual but also potential possibilities that at
the proper terms can be developed on a faith in boundless possibilities.

The image of the spiritual and moral educated man incarnates in it-
self sense of conscience, duty, faith, responsibility, citizenship, patriotism,
patience, mercy, gentleness, meekness, capacity for distinction of good and
evil, selfless love, readiness to overcoming of vital tests. The results of di-
agnostics of the state of formed of moral consciousness of students of clas-
sic university allow to us to do such conclusions:

- cognitive needs and the need for self-knowledge is not dominant
for the prevail of students surveyed;

- the desire for harmony in the surrounding world characteristic for
the spiritual and moral world of modern student, but far not all of them see
the ways of achievement of this harmony;

- attitude to life as the highest human values prevailing in most of
the respondents, but this attitude is often motivated by the egocentric mo-
tives;

- positive quality in system of value orientations characteristic of
most students, but not all are ready to actively defend these values in every-
day life, many who show passivity and conformity in stance;

- the desire to develop and cultivate characterized by a significant
portion of respondents;

- the existence of harmony between the thoughts and feelings of the
individual is not the main characteristic modern student, most students go-
ing through the period of the sensory fields and ideological concepts inher-
ent youthful ages.
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INTERACTIVE TECHNIQUES IN THE PROCESS OF TEACHING
PROFESSIONAL TERMINOLOGY TO STUDENTS OF
TRANSPORT TECHNOLOGIES

Krsek O.
Volodymyr Dahl East Ukrainian National University

Innovative methods of teaching are a goal of many educators. Teach-
ing students in ways that keep them engaged and interested in the material
can sometimes be a challenge. Foreign language occupies a special place in
the education system in the era of culture globalization. For the modern pro-
fessional it is not only a means of communication, but also the source of in-
tellectual, cultural and professional personality development and the factor
of society’s social, economic, scientific and technical progress. Foreign lan-
guage skills in the field of professional communication enable to facilitate
socialization in the labor market, to adapt to dynamically changing condi-
tions and to apply knowledge in creating new competitive products. Ability
to carry out effective foreign language communication in the process of pro-
fessional activity is an important component of the expert’s vocational train-
ing. Hence, it’s necessary to create a qualitatively new education system,
capable to provide the experts’ effective communication in the modern
global space.

Plenty of scholars (l.Berman, V.Bukhbinder, V.Korostylov,
O.Tarnopolsky) have paid a considerable attention to the methodology of
teaching students different facets of foreign language terminology. In par-
ticular, they have suggested a wide range of techniques for disclosing the
meaning of terms, offered ways of translation and contextual explanation of
new words, worked out numerous exercises for learning new vocabulary
and fixing it in the students’ memory. Scientists and methodologists have
focused their works on making the process of teaching/learning vocabulary
purposeful, communicative and effective. Learning vocabulary «functional-
ly», students form their «verbal networks», which function as a basis for
keeping words in the memory and as a condition of their reproduction in
speech. Having acquired reproductive skills, which are mainly based on the
work of memory to solve standard, conventional tasks with the learning ma-
terial, students move on to forming and producing their own patterns of
speech with that material, offering creative, original solutions, thus involv-
ing not only memory, but their thinking.

Scientists (O.Tarnopolsky, V.Borshchovetska, D.Bubnova, I.Lipska,
Z.Korneva, L.Morska, O.Petrashchuk and others) have formed the meth-
odological basis for further research in the field of teaching terminology. In
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particular, as it has been revealed in numerous studies by the researchers,
they described the principles of selecting terminology and suggested lists of
terms to be acquired by students of different specialties, offered methodolo-
gy of learning terms in different types of speaking activity, paid attention to
the ways of translating and disclosing meanings of such lexical units, ana-
lyzed different strategies for memorizing and applying terms in oral and
written communication, studied the effectiveness of using computers and
special training programs in teaching/learning vocabulary, elaborated com-
plexes and systems of exercises for learning and brushing up terminological
vocabulary while reading and/or listening to different authentic profession-
ally oriented texts [6, 23].

There are some methodological problems which should be solved in
the process of teaching students the skills of professional speech. These
primarily include the task of expanding professional vocabulary of students
and activate it in targeted training in various types of exercises. Foreign re-
searchers of the problem wunder discussion (N.Schmitt, R.Carter,
M.McCarthy, R.Ellis, R.Gairns, D.Gardner, M.Lewis, I.Nation, L.Taylor
and others) have also made a great contribution to the methodology of
teaching professional vocabulary, and the results of their thorough study
have been widely used by Ukrainian theoreticians and practitioners of ESP.
In this respect it is worth mentioning N.Schmitt [5, 133], who determined
and described vocabulary learning strategies and also proved the necessity
of using them concurrently by good learners to structure their vocabulary
learning, review and practice target words, define semantic relationships be-
tween new and previously learned words so that students can be conscious
of their learning and can take steps to regulate it. Consequently, the re-
searcher assumes that «vocabulary acquisition is an incremental process,
and the teachers must concentrate not only on introducing new words, but
also on enhancing learners’ knowledge of previously presented words.»
J.Nattinger [2, 62] stresses that comprehension of vocabulary relies on strat-
egies that permit learners to understand words and store them, to commit
them to memory, while production concerns strategies that activate one’s
storage by retrieving these words from memory, and using them in appro-
priate situations. | Nation [3, 182] underlines two important factors affect-
ing productive vocabulary use: knowledge and motivation. Productive
knowledge of vocabulary requires more learning efforts than receptive
knowledge, the researcher claims. The necessity of applying stimulating,
social, mnemonic, cognitive, metacognitive, and compensatory strategies in
the process of teaching/learning target words has also been substantiated
[8], because due to using these strategies learners are able to enrich signifi-
cantly their vocabulary load in the process of mastering foreign languages.
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In that case we agree with N.Schmitt [5, 158], who resumes that patterns of
strategy use can change over time as a learner either matures or becomes
more proficient in the target language. At the same time we cannot expect
that the student will be able to use his/her knowledge of linguistic rules
(new words) for effective communication even if he/she has learned these
rules (new words). Therefore, it is recommended that teachers teach vo-
cabulary and grammar through contexts so that students can learn how to
apply their knowledge into practice [7, 58].

The importance of using interactive activity which can take different
forms in the classroom has been long proved by various researchers
(H.G.widdowson, N.Brieger, M.Ellis, Ch. Johnson, J.M.Dobson,
J.Comfort, D.Nunan, W.Rivers and others). According to R.Arends [1,
229], the interactive aspects of teaching combine the following items:
presentation, direct instruction, concept teaching, cooperative learning,
problem-based instruction, and classroom discussion. Scholars emphasize
the effectiveness of such forms of interactive cooperation in the teaching/
learning process which implies full participation of the teacher and students
and their interaction with the purpose of planning (classroom and independ-
ent work, different projects), making effective choices (of words relevant to
future profession), helping each other (to organize vocabulary, to draw lexi-
cal charts). Interactive, or cooperative learning, also implies «small-group
activity, large group instruction, interacting in pairs» [4, 78], sharing infor-
mation with others, etc., while the teacher becomes an advisor, guide, help-
er, supporter, and partner in such a cooperative venture. Such an approach
to teacher-student relations can ensure mutual respect and responsibility for
the results of studying, provide information for discussions, which all to-
gether promote interaction as a powerful means of forming all constituent
parts of communicative competence and successful language learning.
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THE KEY FACTORS OF FORMATION OF SUSTAINABLE
DEVELOPMENT OF TRANSPORT ENTERPRISES

Kuimova A.
National Transport University

Transport plays a significant role in the socio-economic development
of any country. Effective functioning of enterprises of transport is a prereg-
uisite for ensuring a high level of competitiveness in general. The transport
enterprises are an important tool for achieving social and economic objec-
tives. The current development of the company in any industry is only pos-
sible through the development of innovation as extensive way of economic
development exhausted. Therefore, it is necessary to use new solutions in
the field of technology, management and organization of production [1].

The level of development of the transport sector of the state is one of
the main characteristics of technological progress. The determining factor is
able to bring the transport sector from the crisis on the technical and techno-
logical level of developed countries, is an innovative development and ac-
tive implementation of innovative processes. The process and terms of in-
novative transport sector revival is dependent on the volume of financial
support for innovation.

In the scientific literature there is a diversity of approaches to the
definition of the category "Sustainable Enterprise", but from them two main
approaches are distinguished to the characterization of viability: first, from
the standpoint of its ability to maintain a certain status and operate in every
single time, despite impacts, and secondly, from a position of immutability,
permanence of any features of the behavior of the company (state or pro-
cess) over time. From this perspective, the category of "sustainability” is al-
so the "instantaneous economic stability of the enterprise” and "dynamic
stability of the process of economic development enterprise.”

This "steady development of the company" is determined by a com-
bination of changes in economic, environmental, social and other subsys-
tems of the enterprise caused by the influence of various factors that lead to
the switching of relatively stable from one state to another. [2]

Thus, the steady development of the company is a process of con-
stant change, in which the use of resources, direction of investments, tech-
nological development, innovation, improvement of personnel and institu-
tional changes agreed with each other and aimed at improving the capacity
of enterprises, meet their needs and achieve strategic goals. [3] The im-
portance of innovation transport systems reflect the data given in Table 1.
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Table 1
Financing medium-term priorities for innovation by spending funds
in the 2014-2015 biennium.

2014 2015
Total, thou- | Specific | Total, thou- | Specific
Kinds of activities sand grn. |weight, % | sand grn. |weight, %

The development of compo-
nents and systems for the new
generation of high-speed and 3817,77 21,46 138,00 1,3
high-speed rail transport

The development of transport
logistics 4030,40 22,66 337,46 32
Creating new generations of
equipment and technologies in
aircraft, shipbuilding and 4108,20 23,1 1940,50 18,36
space industry

Development tools for the di-
agnosis aviation, naval and 520,00 2,92 1170,00 11,07
space equipment

The development of the navi-

gation systems of various pur- | 925,80 5,2 840,00 7,95
pose

Total medium-term priorities 13402,17 75,34 4425,96 41,88
Other 4387,1 24,66 6141,60 58,12
Total strategic priority 17789,27 100 10567,56 100

Analysis of the statistics shows that the highest priority areas of in-
novation to creating new generations of equipment and technologies in air-
craft, shipbuilding and space industry, because in this sector 8611.30 thou-
sand grn. were contributed by budget, but the second priority is the devel-
opment of transport logistics, which share is 22.66% of total funding. State
promotes the sustainable development of transport enterprises investing
budget funds the innovative development of transport logistics, as one of the
main innovations of the transport process is the same structure improvement
of transport and logistics systems in Ukraine, because it is the development
of transport logistics can bring the country to a new level.

In order to generalize the concept of sustainable development of
transport enterprises, it is necessary to distinguish the main factors that af-
fect its security, include: factors affecting the social component of sustaina-
ble development company; factors affecting the environmental dimension of
sustainable development company; factors affecting the financial and eco-
nomic component of sustainable development company.
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Studying the problem typology factors of sustainable development of
transport enterprises can be distinguished five groups of factors to provide
services in the transport sector, such as labor, capital, innovation and man-
agement, information ecology.

Thus, the three basic components of sustainable development charac-
terized by factors of sustainable development: «social" development - work;
«ecological» development - natural factors and the environment; «econom-
ic" development - capital, innovation and management information.

Characteristic factors of sustainable development of the enterprise or
organization are: financial stability and positive trend in profitability; the
presence of customers, consumers of products or services, that source of
business income; positive impact on the performance of public conscious-
ness in terms of environmental protection and energy consumption; positive
assessment of the enterprise community, employees and business partners.
Indicators should be used as tools to assess economic and environmental
outcomes of previous administrative decisions regarding the development of
economic activities and prevent future erroneous decisions in controlling
the degree of achieving the development goals.
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RESEARCH METHODS IDENTFY INCONSISTENCIES
ENVIRONMENTAL REGULATIONS WHELED VEHICLES IN
THE PROCESS OF CERTIFICATION

Labuta A., Kryvoruchko T.
National Transport University

Under orders of the Ministry of Infrastructure of Ukraine [1,2] all
wheeled vehicles and their equipment must meet environmental standards.
Check the vehicle carried out in accordance with the set procedure. Vehicles
must meet only technical regulations and rules.

The main purpose of the certification is applicable conformity vehi-
cle standards Ukraine and prevent the use of vehicles that can cause damage
to life and health, the environment or property. The method of determining
emissions of pollutants for diesel engines and gas diesels set [3], the engines
of ignition [4]. These tests are carried out in laboratories modes and the sta-
tistical position of the vehicle. This method does not show the real picture
for testing the vehicle. Therefore, the country refused to use this method and
proposed test method test car races on public roads in the city and outside
the city. The implementation of this method is through the use of special
portable equipment installed in the trunk or attach behind the vehicle.

When driving on public roads the car overcomes much larger loads
with variable nature than in test trials in the laboratory. When tested in the
real world, a number of factors affect the objectivity of the results. There-
fore, this method is appropriate for use to get a real picture of harmful sub-
stances in exhaust gases of vehicles.

The study we found that in tests conducted in the open level of emis-
sions from different laboratory. First of harmful substances were signifi-
cantly higher. Second, this method better describes the actual operating
conditions.

Thus the method of measuring emissions in the open more shows re-
sults close to real conditions. So we think that is important to use this meth-
od as the main measure for the study of emissions.
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IMPLEMENTATION OF TRANSPORT COMPONENT FOR
CONSTRUCTION

Lashkov O., Lashkova T.
Dnipropetrovsk National University of Railway Transport
named after academician V. Lazaryan

During the designing and preparation of the construction work
schedule, not only the total need for the necessary materials is taken into ac-
count, but also their quantity in "portions™ in time. After all, until you build
the first floor — you do not use the material to build the next.

It is proposed to use an undirected graph whose vertices are all the
stations of Ukraine open for cargo work and are named as X;,X,,...,X, , and

the edges a,,a,....,.a,, - railway lines between them. The problem is in find-

ing the shortest path from the given initial vertex s < X up to a given finite
vertex te X, on condition that such a path exists, i. e. on condition
teR(s).

Let us introduce the following notation:

G - aregion, on which we find the shortest distance;

R — a set of requirements, a system of restrictions;

X —a functional, which should be minimized

We get the system of triples (G, R, X), where in each specific case it
is necessary to solve the problem of finding the smallest path.

Considering our mathematical formulation on a concrete example of
Ukrainian railways, a customer can list the following problems of finding
the least path:

1. Itis required to find the minimum distance between two points, in
order to minimize the travel time, i.e.

(G,,R,X) —> min
G, : graph, where the value of the edge of the graph is the time of

transportation
R:t-min, t - time of getting from x; to x;;

X: {xi,xj}
X; — point of departure;
x; —arrival point.
2. It is required to find the minimum distance between two points,
without taking into account the time of motion.
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G, : Graph, where the value of the graph edge is the dis-
tance R:d — min
X: {x. x.}

[ |

3. Itis required to find the minimum distance between two points in
order to minimize the costs of transportation, i.e. in the graph G, the value
of each edge is equal to the prime cost of transportation.

(G,,R,X) > min

G, a graph, whose value of the edge is the prime cost of transporta-

tion
R-min;;
X (X, X;)

While using this method of selection the way of transportation, the
construction organization that is the consignor gets the opportunity:

- to reduce the cost of their services, by reducing the railway tariff
for the transportation of necessary cargos (thereby increasing its competi-
tiveness);

- if there is a sudden need to start construction or rehabilitation work
(restoration of destruction, its prevention, an order for an "emergency" con-
struction), it will be possible to obtain the necessary materials in the shortest
time in the specified volumes;

- the receiving of certain volumes of goods on time, specifying a
concrete day of delivery.

This will attract additional orders by lowering the prices for con-
struction work and guarantying the execution of urgent orders. It will also
provide the possibility of planning stage-by-stage construction with the cal-
culation of specific dates, which, as a kind of service, will also interest the
rich clients, thereby increasing the competitiveness of the construction or-
ganization.
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RELIABILITY PERISHABLE GOODS OF DISTRIBUTION
CHANNELS

Lebid I., Anufriyeva T.
National Transport University

World globalization of trade and economic relations and implemen-
tation of IT technologies have caused significant structural changes in the
goods’ distribution, such as reducing the term of the contract of sale and de-
livery volumes, increased requirements for vehicle enforcement of interna-
tional treaties and reliability of its operations, reducing deadlines orders and
its value, creation of multimodal logistics systems and so on. Therefore, the
development of trade relations between Ukraine and the European countries
in a globalizing economy requires the introduction of modern distribution
systems and delivering products that contribute to ensuring the competitive-
ness of national businesses. Lack of quality methodological support im-
provement of the goods’ delivery is an obstacle on this way. The investiga-
tion doesn’t give answers to many questions of practice. Therefore, the
study of patterns of functioning distribution system for cargo delivery needs
of scientific research.

Improvements in the delivery of goods to distribution systems dedi-
cated work of many national and foreign scientists [1-3]. Among these
works it’s possible to highlight the following areas: inventory management
[1], the design of logistics systems [2]; Organization of road transport ter-
minal [3].

Most attention was paid to scientists studying leakage flows and pro-
cesses that take place between counterparties in the way of goods from pro-
ducer to consumer. In general, the participants of the process, complex
manufacturing operations, their sequence and duration determine the type of
goods. This greatly complicates the study of the distribution of goods deliv-
ery. To study the basic laws of functioning of such delivery systems can re-
strict consideration to products that do not require specific conditions, stor-
age, transport and sale. Under this assumption the totality of the operations
and their sequence remains unchanged. They repeated the performance at
each delivery that is cyclical in nature. Therefore, the analysis process is
sufficient to consider performing one cycle of delivery, which is realized
through the channels of supply. For the analysis of supply channels using
three approaches: Process, object and evaluation of the quality of logistics
services. Process approach involves the development of descriptive models,
limiting opportunities to optimize the delivery process. Objective approach
involves the development of models based on graph theory or mathematical
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programming, leading to simplification of the real object by ignoring signif-
icant relationships between contractors and growth of error of calculations.
Evaluation of the quality of logistics services has generally recognized ag-
gregate indicators that determine the level of service.

Analysis of supply channels is much more complicated when con-
sidering the delivery of perishable goods, which impose additional re-
strictions on the process of shipping and handling them in the performance
of international traffic. Only in one component distribution channel - inven-
tory management, the author in [4] notes that the total population of the de-
veloped models, share models that focus on inventory management perisha-
ble goods does not exceed a few percent. This is because such problems are
difficult to analyze. In addition, the author notes that a significant number of
proposed models because of the assumptions adopted can’t be used in prac-
tice as research efforts have been directed at solving problems mainly in the
abstract light setting without serious study computational aspects. Areas of
Advanced Studies in Management perishable inventory by S. Namiasom in
the monograph [4]. However, they apply only to certain compositions.
Challenger - organization perishable goods supply chain - hardly consid-
ered. In addition, studies have not examined the features of companies that
interact and influence the transport component.

Priority should be given to the management of distribution channels
according to the views of leading scientists [1,2] in the analysis of distribu-
tion systems. In this release the following business processes: planning,
procurement, production, delivery and return. Thus, the efficiency of the
goods’ distribution is considered as a management function in a given or-
ganizational structure that limits the ability to optimize the system as a
whole. Considerable attention is the analysis of the efficiency of distribution
assigned in [5]. The author notes that among the various approaches to as-
sess and ensure the effectiveness of the most widely chains received process
approach and developed based on SCOR-model. Ideology-SCOR model
provides a combination of the principle of continuity as a commodity, and
so information flows and contains three popular management concepts,
business processes reengineering, benchmarking and use of best practices.
According to the ideology of its implementation no guarantee of achieving
optimal business processes and evaluating the results correct functioning of
the distribution channel. The author [5] recommends comprehensive chan-
nel management performance criterion deliveries take cost-effectiveness for
a given level of stability of the system from external disturbances. The basis
of this assessment method he sees adapt reliability theory to describe the
technical systems of organizational and economic systems. The main obsta-
cle on this path is to establish consistency between the basic concepts of the
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theory of reliability and supply channels. In addition, features of transport,
warehousing and trade organizations do not allow without significant
changes to adapt to their goals developed in other areas of evaluation meth-
odology and reliability of production. An important feature of the distribu-
tion is a property of its elements rehabilitation after crashes. Ignoring this
can lead to incorrect assessment of the situation and acceptance of errone-
ous decisions. In addition, most of the proposed methods involve evaluation
channels of supply for the results of the delivery cycle without assessing the
performance of individual business processes that significantly differ from
each other as technical equipment and technology performance of their
tasks. Thus, to assess the reliability of the delivery process perishable goods
sufficient to establish the possibility of failure and its quantitative character-
istics and the need to determine the duration and failure to assess its impact
on the general terms of delivery and sale of perishable goods.

Therefore, the problem of assessing and improving the reliability of
perishable goods distribution channels is a complex scientific problem,
which should be detailed by individual business processes and counter-
agent distribution channel. Its solution is possible by examining one type of
product delivery by using dynamic programming ideas and mathematical
apparatus of fuzzy sets.

This study provides a theoretical basis for modeling the process of
perishable goods’ delivery in distribution systems, which will examine the
impact of various supply channel members and inventory management
strategies on the efficiency of the process. Based on the modeling process
will be possible to determine the optimum batch delivery of goods in a spe-
cific context of the distribution system, reliability of components and ra-
tional transportation technology that ultimately will improve feed supplies.
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WAYS OF IMPROVING OBJECTS TRANSPORT
AND CUSTOMS INFRASTRUCTURE

Luzhanska N.%, Lebid 1.
INational Transport University,
2Optimal Logistic Systems Ltd.

An important role in the overall transport and customs infrastructure
owned Freight forwarding and customs warehousing services which are
provided by public, private and other commercial entities in the organiza-
tion managing the cargo movement. On the one hand the features of these
service categories are characterized by general properties of infrastructure
services to which they belong, on the other one their specific features. Infra-
structure nature of freight forwarding and customs storage services are re-
flected in the fact that they don’t meet the defining feature material-material
production, acting as a prerequisite for foreign operations or meet specific
needs, they always have a maintenance facility and the main quality criteria
and efficiency of these services is the nature and extent of their positive im-
pact on facility maintenance.

The multistage space-time sequence is the main feature of the freight
forwarding and customs warehouse services in which implementation can
take part several independent economic structures. Some of them are re-
sponsible for the final result at the facility served. Others are responsible for
the intermediate services in separate operations, such as loading, transporta-
tion, handling, customs procedures, storage, labeling. Thus it is possible to
set options for the provision of these services (both for warehouse and their
sequence), unequal in terms of not only the total cost, but the effect of ser-
vice. This in turn allows and requires the search for more effective, that is
rational (optimal or close to it) option providing comprehensive services
and modes of service with the help of modern logistics management sys-
tems, in readiness transport and storage companies take over the provision
of a complex technological and informational interrelated and interdepend-
ent services for the movement of goods, their interim storage and other ac-
companying operations.

The sharp increase in the role of management in different functional
areas provides an opportunity to consider the economic structures in the ar-
ea of freight forwarding and customs warehousing services as specific man-
agement systems. Firstly performance of these systems include the possibil-
ity of multiple choices of goods movement, different, both on the level of
service supply agreement and on the total costs of the process that reveals
additional reserves organizing freight forwarding and customs warehouse
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service by finding the optimal or close to it alternative goods movement.
Secondly set economically and legally independent economic systems can
participate in the process. It can compete with each other in providing in-
termediate services in various combinations, indicating the possibility of
forming a market for these services through the construction and develop-
ment of efficient logistic chains that allow regularly evaluate various op-
tions for goods movement and successfully solve quite complex information
and optimizing freight forwarding and customs warehouses tasks from the
application of the logistics methodology in any part of the goods movement.

There is feasibility of cargo customs such as logistics management
system that aims not only to provide comprehensive services but also a sin-
gle information field and the organization controls cargo in real time. Cost-
effectiveness of this solution is evaluated from the perspective that it helps
significantly increase the speed goods’ movement of foreign economic ac-
tivity at the lowest possible cost, facilitating formalities and settlements for
all stakeholders.

Marketing tactical assessment of demand for complex forwarding
and customs warehouse services, taking into account the growth dynamics
of freight traffic that allows you to make a prediction about the need for
network construction in Ukraine cargo customs and determine their loca-
tions depending on demand for services. Given the market opportunities
every cargo customs complex has to specialize on complex transport and
forwarding services and warehousing of goods to customs processing and a
complete set of related services. This operation is relevant strategic devel-
opment program to ensure an acceptable ratio between small, medium and
large objects of transport and customs infrastructure in Ukraine.

Despite of the Ukrainian transport potential which is provided strate-
gic locations at the crossroads of regional trade routes for further enhance
integration into the global transportation system requires that the transport
sector was capable and ready for integration into the regional network cargo
customs. The successful integration of Ukraine into the European network
of highways is impossible without substantial improvement of transport and
customs infrastructure. [1]

The integrated services principle of foreign economic activity is
driven by the need of coordination and cooperation of customs authorities,
Cargo Customs, carriers, members of foreign operations control services
with the creation of closed supply chain, united by a common information
and communications network. As part of its logistics function is implement-
ed traffic control traffic.

The formalization of information and optimization of logistical prob-
lems are required by Cargo Customs mechanism in developing. They pro-
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vide the opportunity to complement the marketing orientation substantive
guidance which is aimed at meeting the needs of customers who formulate a
particular need for an integrated unit or service and the corresponding de-
mand.

This approach enables the building management system forwarding
and customs warehouse services, including the formation of customers, the
effectiveness of management traffic, using different modes of transport,
taking into account the type and distance of transportation, customs ware-
house services, insurance, installation tariff policy. At the same time to suc-
cessfully solve the problem of system management organization, including
the functioning and development necessary to change the nature and content
of the information flow of cargo and information model itself. Effective
process management delivery and customs clearance of goods and vehicles
of development is not possible without the full use of international and na-
tional information space, new technology and management systems at the
present stage.
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SYSTEMATIZATION OF PRINCIPLES OF MODERN UKRAINIAN
LABOR LAW

Liamzienko V., Kotova L.
Volodymyr Dahl East Ukrainian National University

The principles of labor law is a category which indicates the guiding
ideas and principles that underlie both on labor relations and their legisla-
tive regulation. Finding its image in law principles, the principles determine
the nature of law regulation, its ideological orientation. It can be argued that
the principles of labor law is a dynamic phenomenon that develops accord-
ing to specific historical conditions.

A significant expansion of the principles of labor law, primarily due
to the implementation of international, particularly, European standards in
the sphere of labor regulation is a trend of recent years. In order to deter-
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mine the areas of improvement of legislative regulation of labor law princi-
ples, a necessity in their systematization is arisen.

Some aspects of the issue of labor law principles were researched by
such scientists as O. A. Ahakov, V. V. Honcharov, L. P. Hruzinova, V. I.
Kurilov, O. V. Lavrinenko, S. V. Miroshnyk, A. S. Pashkov, P. D. Prosku-
riakov, O. V. Starchuk, V. I. Shkatulla and many others. However nowa-
days there are no comprehensive recent studies on the systematization of
sectoral and intersectoral principles of labor law including modern tenden-
cies of developing of this science, what highlights again the importance and
relevance of the proposed theme.

Labor law is a complex branch of law that consists of several sub-
sectors and individual institutions. Species diversity of labor relations de-
termines the existence of the system of relevant principles, which are based
on certain types of labor relations. In this case, we are talking about the dis-
tinction of general, sectoral and intersectoral principles of labor law.

There is a traditional approach for legal science, according to which
the principles are classified according to the spheres of their actions: 1) gen-
eral legal principles common to all branches of law (humanism, democracy,
social justice, recognition and security of human rights, freedoms and civil
rights, equality before the law etc.); 2) intersectoral principles that reflect
the common features of several branches of law (minimum conditions of
safety and production); 3) sectoral principles, which characterize a separate
branch of law (universality, social security by compulsory payments to the
extrabudgetary funds, the state budget and etc.); intrasectoral principles, re-
lating to individual branches of law (principles of minimum wage, social
services, etc.). [1, p. 23-24].

This classification is appropriate for the demarcation of the princi-
ples of labor law. In particular, the general principles (international, consti-
tutional, and others.) apply to all types of labor relations and other adjacent
law relations; intersectoral cover several institutions of labor law, but sec-
toral — only one of them. In this context, the idea of P. D. Proskuriakov
seems to be sensible, he argued, that the usage in legal regulation of labor
sectoral principle of unity and differentiation provides (as the way of its re-
alization) the division of labor law principles into two groups: 1) general
principles that are expanded to all employees; 2) special principles that are
expanded to certain categories of workers, including those in certain catego-
ries of civil servants [2, p. 520].

Likewise, the classification of the principles of labor law may be as-
signed such criteria as the scope of the extension of the principles of rele-
vant groups on the subjects of labor relations. Those that distribute its effect

116

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



on all subjects of labor relations, belong to the general, and the rest - to spe-
cial.

O. V. Lavrinenko believes that the component structure of system
Ukrainian labor law principles should be determined considering that the
sectoral in status (level) principle is one of objective criteria, which allows
to structure this branch in legal system; seamlessly interact in the system
with its other components - relevant sectoral principles; to each such princi-
ple given its own important role in the characterization of their branch of
law and in the overall system of law — in the "shell”, in which the branch of
law exists; a certain sectoral principle reflects only that features of the right,
which have the most important social, political and legal importance in spe-
cific historical circumstances and in connection with the tasks, defined by
the state and society [3, p. 267].

Thus, we can say that the whole system of labor law principles by
distributing the scope of their action advisable can be classified into three
groups: 1) general; 2) sectoral; 3) intersectoral.

The first group traditionally includes: 1) the principle of freedom of
labor; 2) the principle equality in the field of labor; 3) the principle of con-
tractual nature of labor; 4) the principle of certainty of labor functions; 5)
the principle of stability of labor relations; 6) the principle of material inter-
est in the outcome of labor; 7) the principle of security of labor; 8) the prin-
ciple of participation of labor collectives and in solving issues of establish-
ing working conditions, exercise control over compliance with labor legisla-
tion; 9) the principle of freedom of consolidation to protect their rights; 10)
the principle of material support in case of disability because of a disease,
motherhood [4, p. 103-104].

The fundamental general labor law principle (and in other sectors) is
the principle of rule of law. Its observance is actually a condition for effec-
tive implementation of not only all other principles, but also the rights rec-
ognized by legislation.

The rule of law, according to N.R. Nyzhnyk and V.V. Tsvetkov,
should be understood as a legal principle, formed under the influence of
globalization, international and European integration processes, which is a
combination of a number of criteria (requirements) that although differ in
form of legal mediation in national legislation, but serves to ensure the pri-
ority of rights and freedoms, legal interests of man and citizen in society,
including in relations with public authorities at all levels, and equality of all
subjects before the law [5, p. 34]. This principle extends the same effect for
all labor and other relations, which arise in the state.

In the context of this study, we focus on the systematization of sec-
toral and intersectoral principles of labor law. Each of these groups of prin-
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ciples requires working-out of independent approach for classification.
Thus, based on the analysis of international acts and national legislation in
the field of labor relations, as well as the draft of Labor Code of Ukraine,
we believe that sectoral labor law principles can be classified as to their
regulatory effect on:

1) the principles which determine the nature and direction of labor re-
lations: equality, social justice, social partnership, stability, continuity etc.

The principle of equality is enshrined in international and constitu-
tional levels and means the equal right of every person in the sphere of
work, prohibition of discrimination on any grounds. In particular, the Con-
vention on discrimination in employment and occupation Ne 111, the term
"discrimination" includes: a) any distinction, exclusion or preference, which
is based on race, color, sex, religion, political opinion, national extraction or
social origin and leads to nullifying or impairing the equality of opportunity
or treatment in employment and occupation; b) any other distinction, exclu-
sion or preference, resulting in nullifying or impairing the equality of oppor-
tunity or treatment in employment and occupation.

The principle of social justice, according to O.A. Ahakov, in modern
social states (or welfare states) is the foundation of coexistence, cooperation
and partnerships among members of society, subjects and objects of market
and political relations. Social justice is defined as the equality of opportuni-
ties of personality in the political, economic and social spheres. [6]

The principle of social partnership means that conditions and stand-
ards in labor sphere should be based on a common agreement of workers,
employers and the state, taking into account the interests of each party.

Stability of labor relations is provided so that the employer can
change the terms of the employment contract only with the consent of the
employee, and to terminate the employment contract - only on grounds pro-
vided by law [7, p. 61].

The continuity of labor relations means that the employee performed
work functions within the operating time specified by labor contract and
other local acts on the permanent constant basis.

2) principles-conditions of providing by the employees the labor func-
tion: implementation of labor solely on the basis of labor contract, which
was personally adopted; additional compensation if you work in hazardous
and dangerous working conditions; the guarantee of security of production
and labor, etc.;

3) principles-standards of labor activity: legislative strengthening of
minimum standards in the area of wages, labor protection, safety, etc.;
providing of full and productive employment of workers and protection
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against unemployment; creating by employees equal opportunities for their
professional development, training, re-training, etc.;

4) principles-bans in the working sphere: the prohibition of all forms
and types of forced labor; prohibition of forced labor; prohibition of child
labor and working people at the age of 14 to 18 without parental consent;

5) principles that determine the rights and obligations of the employ-
er: a combination of economic power and state regulation of the employer's
labor relations; the employer’s responsible for providing safe and healthy
working conditions; providing by the employer of right of employees to
mandatory state social insurance etc.

Sectoral labor law principles should be classified by the scope of
their action to specific institutions of labor law: 1) principles in the sphere
of conclusion and termination of employment contract; 2) principles in the
sphere of regulation of wages; 3) principles in the sphere of regulation of
rest; 4) principles in the sphere of regulation of work of certain categories of
workers; 5) the principles that underlie the system of regulation of labor; 6)
principles in the sphere of providing state control over the compliance with
labor legislation.

Thus, labor law principles constitute a multifaceted system. Some of
the principles, set out in international acts, including European, did not find
its proper form in acts of national legislation. Because of this and due to the
absence in the current Labor Code of Ukraine established system of princi-
ples, there is a necessity in its’ legislative consolidation. This should be the
subject of the next scientific research in this sphere.
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THE WAYS TO ENSURE A RATIONAL LOAD DISTRIBUTION ON
THE BEARINGS BY CREATING AN AXLE BOX

Martynov |., Trufanova A., Aulova N.
Ukraine State University of Railway Transport

Long-term experience of operation on the railways of Ukraine cylin-
drical roller bearings shows that they have insufficient reliability. The actual
durability of the railway axle bearings is much lower than the calculated
one. The reason for this is an uneven load distribution between the rolling
elements and along the forming rollers [1, 2]. The peculiarity of the con-
struction of the axle box of the freight car and the connection zone with the
side frame of the bogie consists in the fact that during operation it is inevi-
table to wear both the body of the axle box and the axle frame of the side
frame of the bogie. At the same time, significant gaps appear in the joints of
the case of the axle box and the side frame. During the movement, this leads
to running of the side frames and overloading one of the boxes, which caus-
es uneven loading of the frame of the axle unit. This, in turn, leads to a dis-
tortion of the axle bearings and, as a consequence, to a decrease in durabil-
ity.

Many scientists have for decades paid attention to the reliability of
the roller bearings for railway axle boxess. Thus, fundamentals of the theory
of calculation of durability of rolling bearings have been proposed. Weibull
[3] in 1939 and was further developed in the works of A. Palmgren and G.
Lundberg [5]. But the application of this theory in relation to railway axle
box cylindrical bearings yields results which differ significantly from data
exploitation. So, according to [6] average bearing life should exceed 40
years; in fact, it does not exceed 10 years [4].
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According to [6] estimated service life of roller bearing depends on
the basic dynamic load rating and equivalent load applied to the bearings.
To Refine the results, enter number of correction factors that take into ac-
count the influence of the lubricant and the working conditions of the axle
unit.

The value of the dynamic load capacity is based on calculations or
tests of the bearing manufacturers.

Equivalent load acting on the bearings is determined by the follow-
ing formula:

Pe = (/\/’V‘Fr+Y'Fa) KT'KB, (1)

where X, Y — are the coefficients of respectively the radial and axial loads, V
— coefficient of rotation, F, — radial load, kN, F,— axial load, kN, Kr — tem-
perature coefficient, Kg— factor of safety (dynamic).

In [5] to calculate the equivalent load offered to accept the assump-
tion that in operation the axial forces do not exist and buxom nodes, they do
not act, so the formula to determine the equivalent load will be as follows:

Pe=F¢K7Ks, (2)

But in the case of railway axle box bearings, this is not true

It is assumed that axle node loaded by the classical scheme: the most
loaded is the upper roller, the center of which is located in the direction of
the radial load acting on the bearing, and the load on the other rollers are re-
duced in proportion to the cosine of the angle between the guide force and
the straight line connecting the center of the roller with the bearing center.

It should be noted that when considering the issue of increasing the
durability of the bearings, the main focus is directly on improving the de-
sign of bearings by making changes to the geometry of the rolling elements
and bearing rings and the manufacturing techniques of the bearings them-
selves. The choice of the rational form of contact between the side frame of
the trolley and the case of the axle box remained outside the field of view of
the researchers.

To ensure uniform distribution of loads optimizing the design of the
axle boxes in the future can solve the problem of insufficient reliability of
axle box bearing units of freight cars.

One of the main tasks during the commissioning of axle box assem-
blies was to ensure their interchangeability with the axle box nodes on slid-
ing bearings. It is the requirement of interchangeability has led to the con-
struction of the first cargo roller axle boxes had a number of elements of the
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transitional type. However, the designers have taken steps that highlight the
features of roller bearings, namely high rigidity, small gaps etc.

Another direction of improving the design of the axle boxes is the
use of elastic elements. In the early 80-ies of XX century was the design of
axle unit with elastic strip located between the adapter and the outer ring.
There is a structure made with two rectangular lugs on the edges of the arch
in the area of the load rollers. These tides are found along the length of the
body and are the bearing surfaces to transmit load from the side frame. But
these proposals for changes in structures axle box node has not received fur-
ther development. The disadvantage of these designs has increased the
complexity of manufacturing, lack of strength of the new elements and the
appearance in these elements additional sources of stress concentration.

In this way, the issue of ensuring an even distribution of loads due to
the optimization of the construction of the axle box is insufficiently studied
and can solve the contemporary problem of the axle box bearing units of
freight cars.
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IMPROVING ORGANIZATION CAR TRAFFIC ON NETWORK
TRAIN

Marchenko D., Sydnyev V., Maksimov D., Sydnyev I.
Volodymyr Dahl East Ukrainian National University

The current trend increase in freight traffic international traffic on
railways of Ukraine makes changes organization and management traffic on
railway.

Effective organization car traffic at international and intermodal
transport goods enables Ukraine's deep integration into structures European
Union, increased revenues to state budget foreign exchange, consolidation
in international market for transport sector of Ukraine solid traffic coming
from Asia to Europe and vice versa.

Thus, research, development and implementation methods for im-
provement and technology services freight car traffic in international traffic
with scientific and practical value [1,2].

Railway stations are most important element organization of export-
import traffic. From the definition their work depends on uniformity and
rhythm servicing international destinations, dates delivery goods, the degree
use of technological means transport.

In turn, plant consists a number subsystems with some general lines
conveyor to ensure its productive capacity - bandwidth and processing pow-
er.

The technology these lines is based on continuous operation, allow-
ing predetermine overall progress export and import car traffic. Predicting
behavior a complex system, which is the station necessary for proper man-
agement decisions at micro and macro levels.

To bring selected queuing system in line with the existing size of car
traffic, and given dynamics model that defines input streams and streams
service, analysis of structure and parameter estimation service car traffic.

Random character flow leads at certain points on login queuing
formed, and in other periods idle channels.

Statistical data collected during years 2014-2016 are one-
dimensional arrays of dimension 600 observations.

Studies conducted by various scientists proved that much traffic laws
satisfactorily described by Poisson distribution, Erlang, and binomynalnym
normal [3,4].

This conclusion is largely used in real conditions for railway stations
in international transport, connection with situation when existing car traffic
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already established and capacity terminal devices with provision for their
maintenance [5,6].

If distribution effluent is determined by three factors: input stream,
duration service and load, vehicle maintenance, for stations with low load
service devices typical case, when Poisson input stream and Poisson or Er-
lang distribution service time at output system can be obtained arbitrary law
distribution of intervals between trains.

The paper found that research, development and implementation
methods for improvement and technology services freight car traffic in in-
ternational traffic with scientific and practical value. Analysis data shows
that rail transport has leading position in transport market of Ukraine, but
competition from other modes transport significantly increases [7].

Treated in statistics can build histogram random time intervals be-
tween trains arriving at station in sequence, and check empirical distribution
law compliance exponential distribution law or law Erlang using selected
criteria. The basic causes vibrations car traffic on railway network. Based
research proved that much traffic laws satisfactorily described by Poisson
distribution, Erlang, and binomynalnym normal.
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IN REGARD OF TAKING INTO ACCOUNT THE WEATHER
CONDITIONS AT ORGANIZING AND PLANNING TRANSPORT
PROVISION IN AGRICULTURE

Medvediev le.
Volodymyr Dahl East Ukrainian National University

In terms of high demand and limited transport resources of agricul-
tural manufacturing companies the urgent matter is the rational planning
and organization of the transport services and provision particularly during
the grain crops harvest time.

Irrational transport provision is one of the causes of the production
process disruption, quality deviation of the whole harvesting campaign
chain, that leads to substantial losses during harvesting and damages to the
businesses.

According to scientific research only one third of the territory of
Ukraine is in the zone of guaranteed crop yields. On the rest of the territory
the arid conditions of the spring-summer period, unfavorable conditions of
overwintering and overwetting soils reduce crop yields by 30-40%. There-
fore, agricultural production specialists should be able to use climate and
weather resources efficiently to increase agricultural productivity, reduce
dependence on unfavorable weather conditions [1].

In Ukraine, the repetition of weather anomalies occurs every four
years under the conditions of the steppe, and within the country — it is every
four to five years. The actual reduction in the grain yields is determined by
the rigidity of adverse weather factors and zonal soil and climatic condi-
tions. Decrease in crop yields occurs within 3.7 - 5.3 kg/ha [2].

Indisputable is the fact that the operation of transport depends on
weather conditions, but the influence of weather and climate factors, their
consideration in the mechanism of transport provision is relatively not
enough researched. To organize the transportation and technological pro-
cesses to ensure efficient and safe performance of all actions in different
climatic conditions, it is need to understand and evaluate this impact and
dependence.

Because of the relatively high variability of weather and climate fac-
tors there should be a tool (a Software (SW)), which will adapt the transpor-
tation of the harvesting campaign with the conditions prevailing or forecast-
ed on the farm.

Weather conditions can as facilitate harvesting and transport opera-
tions as slow down them for a while that may cause loss of crops. Thus de-
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laying harvesting term and its extension over the standard duration results in
crop losses in the amount of 1% per day of exceed period.

Based on above we conclude that weather conditions component has
significant influence both on composition of harvesting transport complex
and on its flow, that is on the speed of the process, variability of its compo-
nents. The important question is whether it will be enough of means of
transport owned by the enterprise, organizing the harvesting at a high level
or their will be need to involve additional resources.

Considering the weather conditions will allow to identify additional
reserves to improve performance of harvesting-transport complex.

Rationally organized transport support is the key to timely and high-
quality harvest. The significant dependence of agriculture on natural and
climatic conditions, to a greater extent, needs to improve the organization of
transport provision.
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USING THE GAME THEORY IN AGRICULTURE TRANSPORT
SUPPORT TASKSING

Medvediev le., Blezniuk O.
Volodymyr Dahl East Ukrainian National University

Transport plays an important role in the activities of agricultural en-
terprises, carrying out the function of delivering the crop from the place of
its harvest to the place of its storage. An important task of each enterprise is
the rational planning and organization of transport support. One of the
transport support tasks is the selection of the optimal type and number of
vehicles for transportation of agricultural cargoes. Transport is one of the
most weather-dependent sectors of the economy [1]. The efficiency of
transport and technological processes in the agro-industrial complex is af-
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fected by weather conditions, which largely determine the technology of
growing and harvesting crops [2].

The problems solution for transportation support can be modelled
with the help of the game theory. The use of the game theory in managerial
decision-making at agricultural enterprises, taking into account various
weather and climatic factors, is a crucial task.

The game theory studies the relationship between people who are
guided by mismatched (and sometimes opposing) motivations [3]. A game
is understood as a process in which two or more parties participate in the
struggle for the realization of their interests. Each side has its own goal and
uses some strategy that can lead to winning or losing - depending on the be-
havior of other players. Game theory helps to choose the best management
decisions taking into account the beliefs of the possible weather conditions
and transport resources of the enterprise. Situation, in which other player’s
strategy is impossible to predict, is called "games with nature™.

The game theory is used when choosing the optimal types of com-
bines, taking into account various possible weather conditions during the
harvesting process [4].

The use of game theory in managerial decision-making is very ra-
tional and helps to choose the most optimal options, which, when taking in-
to account weather conditions, will help rationally plan and organize the
work of transport of agricultural enterprises.
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TRANSPORTING OF THE FLUIDIZED HYDROCARBON
GASES IN TANK-CONTAINERS

Mikhailov E., Bondarenko G.
Volodymyr Dahl East Ukrainian National University

Tank-containers for the Ukrainian market are relatively the new type
of a transport equipment, although the first tank-containers appeared for us
as early as 80th past century. With the increase of volumes of export and
import of chemical and food products, demand on this equipment grew
substantially. Taking into account the deficit of the specialized cisterns, ab-
sence of entrance tracks on gas deposits, and also at export supplies, trans-
porting of the fluidized hydrocarbon gases in a number of cases it is expedi-
ent to carry out the tank-containers.

This container is an universal transport module for transportation of
the fluidized hydrocarbon gas by a motor, railway, river and marine
transport without flowing in the places of docking of transport systems and
temporal storage of the fluidized gas for a sender and consignee, that an-
swers the modern requirements of market, and also requirements of safety
and guard of environment.

It specialized a transport equipment allows safely to transport the flu-
idized hydrocarbon gases and also temporally to keep the fluidized hydro-
carbon gases in the conditions of temperate and marine climate at t° from -
50°C to +55°C. Loading and unloading of tank-containers can come true by
the specialized truck crane by the carrying capacity of 32 t. and by flight of
arrow 27 meters, operations are maximally simplified the same on trans-
porting and storage of the fluidized hydrocarbon gases.

One of scheme of transporting of the fluidized gases at the internal
market from a deposit to the petrochemical combine presented on pic.1. The
scheme of export supplies of the fluidized gases in containers is shown on
pic.2.

The tank-containers, being a multimodal transport equipment for in-
ternational transportations, answer international and national requirements
to the transport vehicles which transport dangerous loads, in particular:

1. To international Code of marine transportation of dangerous loads
(IMDG Code);

2. To the international rules of transportation of dangerous loads on
railways (RID);

3. To the European agreement about international travelling trans-
portation of dangerous loads (ADR);
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TRANSPORTING A CONTAINER
MOTOR TRANSPORT GROUND

LOADING ON RAILWAY PETROCHEMICAL
PLATFORMS TRANSPORTATIONS COMBINE

Fig. 1. Scheme of containertraffics of fluidized hydrocarbon gases at the internal
market

e %

POURING STOCKADE OF RAILWAY . AN OVERLOAD TRANSPORTAHON
GAS-TRANSFERING PLANT TRANSPORTATIONS OF CONTAINERS ON CONTAINERSHIP
IN PORT OF SENDING

UNLOADING OF TRANSPORTING A UNLOADING OF PRODUCTS
CONTAINERS IN PORT MOTOR TRANSPORT BY A CONSUMER

Fig. 2. Scheme of containertraffics of fluidized gases at export supplies

4. To international convention on safe containers (CSC);
5. To international custom convention (CCC).
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It allows without difficulty to transport loads the aquatic and surface
types of transport all over the world. For transporting of tank-containers for
territories of Ukraine some additional certificates or approvals are not need-
ed.

Application of tank-containers is the perspective type of a transport
technology which unlike the traditional transporting of the fluidized hydro-
carbon gases allows complex to decide such actual tasks as:

- utilization of passing petroleum gases and gas runback, which is
burned from the uncomplex processing of oil and gas, poorly developed
system of transporting from difficult of access deposits;

- an increase of ecological, fire, emergency safety is at transporting
of the fluidized gases in compatible transport modules;

- supply of the fluidized gases from a producer to the consumer by a
marine, railway and motor-car transport without flowing in the places of
crossing of transport charts;

- free including to the market of Western Europe, as distribution at
the market of the fluidized power gases, which exists presently, monopolis-
tic belongs to the proprietors of downlow trestles and gas-holders;

- the use of tank-containers can allow also on occasion to give up
building of gas pipelines for the supply of gas in small settlements.
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ANALYSIS THE PROBABILITY OF DERAILMENT WHEEL
PROMISING DESIGN SCHEME WITH RAIL

Mikhaylov E., Semenov S., Shepit’ko O.
Volodymyr Dahl East Ukrainian national University

One the main characteristics of rail vehicles is the level of resistance
to their movement. It is determined by rational choice of constructive
schemes the crew part at the design stage.

An analysis of the well-known scientific literature has shown that the
known attempts to reduce energy costs during the passage of track sections
by the rail vehicles due to lubrication the contact zones of wheels with rails,
radial installation of wheels and trucks and etc. do not yet completely solve
this problem. Without changing the traditional constructive scheme of the
wheel (with the monolithic performance its rolling surface and the flange),
it is not possible to completely avoid differential parasitic slippage of the
flanges. Therefore, it is necessary to investigate the potential benefits of a
fundamental change in the design of wheel, for example, allowing the turn
of flange with respect to the wheel around their common axis [1, 2]. This
will allow breaking the closed power circuit in the "wheel-rail" system and
significantly reducing the level of frictional interaction in the flange contact
of the wheel with rail.

The advantages of a fundamental change in the design scheme of
wheel, allowing the rotation of flange relative to the wheel around their
common axis, are considered in [2, 3]. It is established that the use of such a
constructive scheme of wheel will allow breaking off the closed power cir-
cuit "the side face of the railhead - the flange of the wheel - the surface of
the rolling of the wheel - the surface of the rolling rail head" and substan-
tially reduce the level of differential parasitic slippage along the rails.

One of the most important characteristics any design of the rail vehi-
cles is the stability reserve from the derailment when wheel rims are insert-
ed into the rail heads [4, 5, etc.]. Therefore, it is necessary to estimate the
stability reserve from the derailment of wheel the perspective design
scheme (PDS) in comparison with the wheel of traditional constructive
scheme (TCS).

Figures 1 and 2 show the results of calculating the values of the cor-
responding moments for the two variants of the design of the wheels under
consideration with the following initial data: P, =125 kN; Y =50 kN;

KV\/ =1,021; M =0,25; r =0,475m; hF ZO,Olm-
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Analysis of the graphs in Fig. 1, 2 shows that PCS wheel for given
initial values, the magnitude of torque M, will already exceed the value
even for small angles of the approach (y >0,0017 radians or about 0.1 de-
grees) M, . In these conditions, rolling in of the wheel on the rail head with
the detachment of the rolling surface of the wheel from the rolling surface
of the rail head is almost impossible, since its flange will tend to turn in the
opposite direction to the wheel side.

It is established that rolling of the PDS wheel onto rail head with de-
tachment of rolling surface the wheel from rolling surface of the rail head at
the angles of wheel flange over 0.1 degrees becomes practically impossible,
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because under the influence of applied force factors system its flange tends
to turn into the opposite rolling of wheels of the sides.
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PERSPECTIVE TYPE OF GROUP PACKAGE TO IMPROVE THE
TECHNOLOGY MOVING OF PACKAGED GOODS

Mikhailov E., Smaliy M.
Volodymyr Dahl East Ukrainian National University

One of the types of packaging, which can be used to efficiently
transport, process and store in the port, rail and other terminals large quanti-
ties of products that are packaged in small bags, bales, boxes, flexible con-
tainers or other packaging, are slings and sling-bags.

Slings are the constructions of woven belts-tapes, girdle and helping
to keep the group package weighing up to 2 tons.

To when shipping multiple package does not fall apart and kept its
shape, slings are additionally equipped with fixing elements.

To ensure greater safety of the transported goods covered by the
sling set small cargo units can be supplied with various linings, gaskets,
wrapped with stretch film or polypropylene fabric, etc.

More often, however, to prevent possible wakings cargo, and as ad-
ditional protection from moisture, damage bags, etc., are manufactured
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slings in conjunction with a shell made of laminated polypropylene fabric -
sling-bags.

Sling-bags (hereinafter SB) or soft container bags used for transport-
ing and temporary storage of goods loaded in small individual packaging.
That is, they are used as packing or, more simply, "bag for bags".

Structurally SB is a stitched from cargo slings, sling with attached to
it a woven sheath. Due to the fact that the main load-bearing element here is
the lanyard, sheath sling-bag can be either solid or to have various construc-
tive elements in the form of the top or side of caps, which facilitates the
process of loading and unloading bags.

Typically, this type of soft containers used in the transport of costly
materials where it is important to eliminate the loss of cargo and to ensure
the integrity of supply. The shell of the soft container package, even if the
damage inside of bags with production, will keep her inside, holding back
the precipitation material.

Sling-bags can have various modifications, from stitched in sequence
straps with polypropylene shell to the complex designs with additional lock-
ing system on the cargo. The choice of design depends on the type of cargo
and the need in certain structural elements.

Selection of the most optimal size of the sling-bag is carried out in
general case by the following parameters:

* the type of bags (valve, paper, polyethylene, polypropylene, etc.) or
other small-sized packaging;

» downloadable products;

* dimensions and weight loaded compact packaging (LxWxH);

» method of transportation;

» number of loaded small packages in a row (type of loading);

* the load capacity of the sling-bag.

Based on the analysis of the existing practice of using SB, it is possi-
ble to establish that there is a most common universal design, manufactured
from polypropylene fabric with the bottom size of 110 cm x 110 cm, filling
height of 130 cm and with four lifting handles. The capacity of such a sling-
bags of 1500 kg. the studies confirm the safety factor of 5:1.

In such SB you can move almost all granular and bulk goods, which
are packed in bags or other small packing: fertilizer, granular polymers, ce-
ment, or other loose granular construction materials, sugar, flour, salt, cere-
als, other packaged foods, bulk food ingredients, animal feed, seeds, etc.

Most often, the SB are used to move bulk cargo, packed in 25 kg and
50 kg bags. When using traditional technologies transport the loaded goods
25 kg or 50 kg bags need to be immersed in a container or wagon, and at
destination to unload. This can be done either manually or with the use of
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standard pallets and forklifts, or with the use of specialized mechanisms,
such as conveyor loaders.

Use sling-bags streamlines the process of loading and unloading.
Sling-bags folded very compact. One of the important advantages of the SB
is that the design generally enables its full disclosure, which is very conven-
ient for a transportation and cargo operations with the products, packed in
small individual packaging.

Open SB laid on the floor, then the center of the design is stacked
(stackable) load, after it is laid, the edges of the structure rise up on all
sides, the corners are bound together with specially established ties and a
sling-bag with cargo ready for transportation. The time that must be ex-
pended to decompose the sling-bag is 1-2 minutes.

Loaded SB are loaded into the container or wagon. Thus, group
packaging provides consolidation packages, maintains the shape of the car-
go and protects cargo from leaks and contamination. On-site delivery of
products unloaded in a multi-pack, and then unloaded the sling-bag. In this
case, run reverse action: on the corners untied all the strings, the soft walls
of the container are expanded and stacked on the floor, giving full access to
the cargo.

The sling-bags can not only carry, but to store different groups of
products (including and open areas, if the design of the sling bag provides
protection against atmospheric effects). Through the fixing strips, the pack-
age retains its shape.

The most effective is the use of sling-bags in the transport-logistic
schemes of delivery with multiple overloads with the need to minimize the
downtime of vehicles, especially when moving on the route manufacturer -
port terminal - ship - port terminal - consignee due to optimization of han-
dling operations and schemes of loading into transport means.

They significantly reduce the time for loading and unloading, allow-
ing you to free up labor for other tasks and due to the absence of manual la-
bor at all stages of loading operations to minimize financial costs.

So, the main advantages of using a sling-bags during transportation,
processing and storing of bulk products, packed in small packing, the fol-
lowing:

* Reducing the cost of transportation of goods, loaded in its own
package, by optimizing the loading/unloading and reduce the duration of
cargo operations.

* The ability to transport packets of bags in one approach the loading
and unloading operations with a forklift or crane.

* Additional protection of goods from external damage and contami-
nation.
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» The possibility of transporting all existing types of vehicles, ac-
cording to the shipping Rules for each type of transport.

Sling-bags can be used many times. Store empty must SB in closed
clean rooms. However, they must be protected from mechanical damage,
exposure to sunlight and adverse climatic conditions. In heated buildings
products must be stored at a minimum distance of one meter from the heat
source.

ANALYSIS OF THE DEPENDENCE OF THE PRODUCTIVITY OF
THE CAR FROM THE TIME IT HAS BEEN IDLE FOR
LOADING/UNLOADING OPERATIONS

Mikhaylov E., Fesenko D.
Volodymyr Dahl East Ukrainian National University

One of major indexes of efficiency of work of rolling stock of in-
dustrial motor transport is his productivity which determines efficiency of
the use of car rolling stock for certain period of time and characterize effi-
ciency of organization of transportations. So, the sentinel productivity of car
can be certain, for example, from expression [1].

Q-7 Vi - By
A~ ’
LRC +tw 'VT ':BR
where:  ( - nominal load capacity of the vehicle, t.;

v - astatic coefficient of the use of carrying capacity;
L. - length of ride with a load, km;

t/h, (1)

V; - technical speed, km/h;
B - acoefficient of the use of run;
t, - the idle time for loading and unloading operations, h.

Obviously, this index depends on the row of factors from which part
is added influence from the side of organizer of transportations (time of
loading is unloading, coefficient of the use of run et cetera) and not guided,
I.e. those which are determined external environments (distance of transpor-
tations, speed of a transport stream et cetera). Included in the expression (1)
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factors in same queue can be determined difficult enough functional de-
pendences. So, for example, size of coefficient of the use of run g_, deter-
mined as a relationship of run of car with a load to his general run, depends
in same queue on placing of points of loading and unloading, character of
traffics of goods and organization of controller's service on a line. Size of
technical speed V, depends on the technical state of car, state and type dear,
intensities of motion and trade of driver.

More frequent than all the rolling stock of industrial motor transport
is utillized pendulum routes with empty by a reverse run. Coefficient of the
use of run for such route

LRC

=— R _05, (2)
Lec + gy

Pr

where L, - length of ride without a load, km (in our case L, = Ly ).
Productivity of car for one ride

— qyc 'VT 'tR! (3)
05-Lg +1, -V,

A

where t - time of implementation of one ride.

L.+L
tE: _—RC ~ TRX +tw , 4)
VT
t,, - the time for loading and unloading.

One of the significantly influencing on the productivity of car factors
- the idle time for loading and unloading operations t,, . Ineffective of roll-

ing stock time under loading and unloading depends on a carrying capacity
and type of car, character of organization and mechanization of freight
works, type of load and his packing etc.

We will analyse, as an increase of time of outage of rolling stock in-

fluences on some size At,, under freight operations on his productivity for
one ride. In view (2), (4)
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_ 97 V5-05 _(LRC+L
Lec +ty -V;-05 V;

A

RY +tW +Atw ) (5)

After simple transformations expression (4) will be accepted by a
kind

W = 2-9-7c - (Lec+Vs ‘(tw"'Atw).
8 Lec+2-V; - (L, +At,,) (©)

On Pic.1 the graph of dependence is resulted W, (L., At,)- At it
is accepted in stakes from an initial value. For the example of calculation
the followings values are accepted: =4 t; 7 =0,8; v, =25 km/h; t, =0,5
h.

Fig.1. Graph of dependence W, (L., At,,)

The analysis of the got dependence shows that distance of transporta-
tion directly influences on the stake of freight operations from time, ex-
pended on a trip. Obviously, than less than distance of transportation, the
stake of outage at implementation of freight works in general time of ride
higher. With the increase of time of outage of rolling stock in the points of
loading and unloading of load the size of the productivity of car diminishes
notedly.
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In order to improve the performance of the transportation process in
industrial transport is necessary to reduce the time for loading and unload-
ing through a variety of organizational and technical measures.
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IMPROVEMENT OF THE TRANSPORT COMPLEX OF UKRAINE
BY USING THE LOGISTICS PRINCIPLES

Nesterenko G.1, Kuzmenko A.2
'Dnepropetrovsk National University of Railway Transport named after
Academician V.A. Lazaryan
2University of Customs and Finance

Analysis of indicators of the innovative activity state and dynamics
in Ukraine demonstrates that the situation that has developed in this area is
unsatisfactory and requires urgent measures for revitalization. Among the
main priority areas of innovative activity in Ukraine there are also
"Transport systems: construction and reconstruction™ [1]. The potential of
Ukraine's geopolitical and geo-economic position is largely realized through
the provision of transport services. Over the past ten years, transit has be-
come an important component of the service exports. Export of transport
services is a real resource that Ukraine has to achieve economic growth.
Thus, the development of transport infrastructure is not the industry-
specific, but the national priority.

Ukraine needs its own investment strategy to raise funds in the
transport and logistics system through an effective combination of market
mechanism and state regulation in the framework of transport and logistics
clusters. The sources of investment into transport and logistics infrastructure
can be: budget, special-purpose loans, private capital when creating toll
roads, concessions for the development of minerals and forest areas adja-
cent to the road, etc.

The transport-logistic cluster presupposes the integration of separate
regionally, functionally and economically interconnected logistic links: in-
ternational transport corridors, transportation hubs of the main infrastruc-
ture, transport and distribution logistics centres, main, regional and local
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transport routes into a single transportation system capable of providing
high-quality logistics service to internal or external consumers while mini-
mizing the overall logistics costs, including on the basis of rail transport as a
key component.

The need to introduce the logistics principles in the process of organ-
izing international freight flows is also caused by the fact that recently the
organizational and economic, as well as legal relationships between partici-
pants in the transport process have changed significantly, resulting in prob-
lems of compatibility of the national transport system with the international
system [2]. This is seen the most clearly in the work of rail transport, but the
increased role of road transport in servicing international freight turnover,
enhanced role of expedition activities in shaping the supply and demand for
transport services radically changed the concept of the transport market.
Based on a single optimization criterion and a global goal in the general
model of synthesized constituent parts of the logistic potential, each of them
has its own set target functions that have coordinated local objectives and
criteria.

Using the evaluation criteria and indicators, the factors of combined
effect of functioning of the transport and logistics infrastructure and the
prospects for its development in a market economy [3, 4], it is possible to
decide on the formation of transport and logistics centres, which will ulti-
mately maximize profits and minimize the expenditures of all types of re-
sources for each participant of the commodity circulation process. It is also
necessary to pay attention to rationalizing the choice of the logistics system
model in relation to the delivery process for a forwarding company [5]
based on analysis of existing modelling methods and determining the most
sustainable of them for creating a functioning model of the transport and lo-
gistics system.

To develop the concept of the formation and development of the
transport and logistics system, it is proposed to use such an indicator as the
transport and logistics potential characterizing the potential capabilities of
the target facility [6,7]. The transport and logistics potential of the region is
a set of indicators or factors characterizing its power, sources, capabilities,
funds and other reserves that can be used in the economic activities of the
transport and logistics complex. At the same time, the transport system of
Ukraine was considered as part of the global transport system. It was also
taken into account that its important infrastructural element is multimodal
transport and logistics centres [8], which are created on the basis of net-
work-wide transport hubs and operated, as a rule, on a commercial corpo-
rate basis. The work of these centres was described as the functioning of a
multifunctional terminal commodity distribution complex, which combines
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the transport, industrial, trade, financial and information flows, as well as
handles the value-added cargoes, enabling interaction of various modes of
transport. Therefore, an important criterion determining the approach to the
formation of transport and logistics hubs is their belonging to the main
transport arteries.

Thus, this work, devoted to the search for ways to improve the
transport complex of Ukraine by using the logistics principles, is relevant
and aimed at ensuring minimum service time consumption and increasing
the capacity of national transport systems.
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EVALUATION EFFICIENCY IN FORMATION
OF GROUP TRAINS

Nesterenko H., Muzykin M., Avramenko S.
Dnipropetrovsk National University of Railway Transport
named after academician V. Lazaryan

The basis of car traffic plan is the formation of trains (TFP), which
determines the level of loading of means of transport and distribution of
sorting and shunting on railway landfill stations.

According to (TFP), due to the number of groups-proof cars in
freight trains are divided into:

- one group - one destination station (or unloading rozfor-formation);

- group - two or more groups selected cars to different destination
station.

Operative group trains formation is one of the possible measures to
reduce carriage down timeduration and accumulation of trains. This current
(TFP) is not broken, but depending on the specific conditions of operation
of the station promptly addressed the issue of expediency of forming a sepa-
rate group composition of several cars free allocations. The criterion for de-
ciding on the formation of the technical group trains stations are costs asso-
ciated with the accumulation, formation and promotion of trains on the main
railway stations and free way.

The task of calculating plan formation can be divided into two levels
[1]:

1) determine the optimal plan for the formation of through trains at
the site of railways;

2) the car traffic in local areas of operation.

For the first part of the calculation elected core network by analyzing
the location of ground stations on the railway, their technical equipment and
operating plan formation. Its numbers include sorting, district, large cargo
of railway station and adjacent railways [2].

In the second part to the reference line is added all cargo and inter-
mediate stations that perform work on the train formation plan. The purpose
of attaching car traffic to the calculated reference stations are records of lo-
cal technology areas.

The most important factor that affects the operational activities of the
railways is uneven passing car traffic.
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Prof. S.V. Duvalyan [3] proposed a method that allows offline de-
termine the best plan of formation at the site network to calculate plan of
through one-group trains formation.

Minimizing of the costs associated with carriges downtime for ac-
cumulation and execution of sorting, was solving as a problem of linear
programming.

The calculations to determine the plan of forming a simple accumula-
tion of used cars under the parameter storage cars. He is one of the main crite-
ria that demonstrate the effectiveness of the plan allocations formation. The
first theoretical study on this issue belongs prof. A.N. Frolov.

Prof. A.N. Koreshkov [4] considers two group accumulation schedule
depending on size of group savings and pasting individual parts on the ratio of
number of cars daily appointments

One of the major tasks of operational management of car traffic reg-
ulation is a process of accumulation by organized supply carriages individu-
al appointments and their processing in sorting stations for the plan of
trains. If the accumulation of cars is unstable, it will place additional costs
wagon hours by increasing the length of downtime between individual op-
erations. If the accumulation of cars consciously regulated, thereby defined
a particular order of operations involving appropriate groups supply
scheme, processing and sending cars that are accumulated in respect of the
specific situation at the stations and sections.

In modern conditions optimal solution operational management of
car traffic taken by combined use option plan formation trains, including the
appointments of three trains groups:

1) forming a stable core of the plan - for the whole duration;

2) designation, which periodically enter or canceled that lasts several
days to several months with the conditions of their application;

3) options plan adjustments formation trains that implement the op-
erational management of car traffic, taking into account the terms of their
approach to the formation stations - for some trains.

As a one-time adjustment of train formation can be seen forming
group trains with the possibility of forming trailed groups associated sta-
tions.

Until now planning train formation at the vast majority of stations
supply is done almost "by hand". However, significant amounts of infor-
mation that must be processed within extremely tight deadlines do not allow
satisfactory quality to rely on "manual” calculation.

Today, there are many methods of operational management of traffic
volumes, most of which have been successfully tested and put into practice.
Each of the existing methods, of course, has certain advantages and has a
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theoretical and practical value, but they have been introduced quite a long
time ago and under the modern conditions almost all of them can be charac-
terized by disadvantages, the most important of thesebeing the following:

- current planning of train work at each railway station is carried out
independently of each of the others, without taking into account the mutual
influence between the stations;

- potential for group trains is not significantly utilized.

In the work we developed the methods of assessment of efficiency of
formation of a group of trains under operational conditions by developing
simulation models of the transportation process on separate railway direc-
tion with the help of computers and the study of influence of various tech-
nological factors on the technical and operational parameters of the
transport process.

The analysis shows that an increase in the value of plan-ning period
increases overall carriage down time of idle cars at stations, reduces the
amount of shunting locomotives and simple train. Thus, changing the num-
ber of single- and train two-groups individual process indicators are improv-
ing, others worse. In order to identify an effective mode of operation must
perform a feasibility comparison of different options.

The main purpose of this study is to search for methods to reduce
carriage down time at stations during accumulation and accelerate the pro-
motion of carrige traffic on the rail direction in terms of operational effi-
ciency by combining and forming one-group and two-groups following way
trains.
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STUDY OF CAR TRAFFIC FLOW STRUCTURE
AT THE MARSHALLING YARD

Nesterenko H., Muzykin M., Horobets V., Avramenko S.
Dnipropetrovsk National University of Railway Transport
named after academician V. Lazaryan

The marshalling yard is a complex set of technologically interrelated
elements intended for car flow rehandling. Marshalling yards of Ukrainian
railway network are usually located at the junctions. They rehandle the
flows coming from different directions. These stations were always the bus-
iest and the capacity of the entire line is dependent on them as 70% of all
car traffic flows are rehandled at the junctions.

That is why, the question of improvement of marshalling yard opera-
tion at the junctions is of high importance. Behavior of incoming and out-
going flows is one of the most important requirements for the components
taken into account when describing the performance of any queuing system.

The law of train arrival distribution is Poisson, and the intervals be-
tween them have exponential distribution. Irregularity of train arrivals af-
fects the station operation and must be taken into account both when devel-
oping the procedure and when solving the problems of the station technical
equipment [1,2].

The main indicator of the marshalling yard operation is the average
downtime of rehandled transit cars. Station-time of cars consists of the time
taken to perform successive operations on individual elements of the rehan-
dling process and downtime in expectation of operations. The correct de-
termination of the average time spent by a rehandled transit car at the sta-
tion is essential, especially in the conditions of new system of economic in-
centives. But still there is no separate methodology for determining the
wagon downtime, which would allow to objectively consider the equipment
and operation technology and exclude the possibility for subjective deci-
sions.

Some downtime elements are the values, determined by the opera-
tion procedure and not dependent on the volume of work, which can be ex-
pressed as time to complete the operations. Increase in workload leads to
reduced downtime during formation but extends the queue downtime on the
subsequent service element. Depending on the operation volume effect on
the downtime elements, the latest can be divided into three groups.
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The curve variation on the graph clearly shows the effect of rehan-
dling volume on two downtime elements: during formation and in expecta-
tion of operations.

In case of small rehandling volumes the car downtime decrease
should be achieved mainly by reducing the car formation costs organizing
the approach of locking groups, replacement of one-group minor purpose
trains with the group ones, etc. In case of large rehandling volumes the fo-
cus should be given to reducing the time of breaking-up, composition and
departure processes, in order to shorten the queue downtime.

The analysis of changes in downtime elements, depending on the re-
handling volume allows not only to identify the car downtime reduction
methods, but also to make a correct assessment of station staff work, as well
as to adjust the rate of idle cars. The station car downtime rate is set for a
specified amount of work. But the actual rehandling is different from the
scheduled one. In this regard for objective evaluation of station staff work it
is necessary to adjust the rate on the amount of work performed.

One of the important elements of the time spent by the cars at tech-
nical stations that affects the car traffic management system is car downtime
during formation. This downtime may be determined both by total car flow,
that is from the moment of arrival at the station of these specific cars and to
the moment of their departure from the station, and only by the flow at the
marshalling track. To plan the composition for a specified period the car
downtime during formation is determined with sufficient accuracy by ana-
Iytical calculations. Analysis of the formation process in different condi-
tions of car approach to the station and its operation makes it possible to de-
termine more precisely the formation parameter ¢, and hence the formation
car-hours for individual destinations or total value for the station [3].

One can conclude that the formation parameter is dependent on une-
ven approach of car groups to the station, but besides it is dependent on a
significant number of factors that affect the train formation process. The av-
erage number of car groups e, forming the trains m_,, depend on the num-
ber of car groups of a specific destination arriving during a certain period
(dayor 7).

But we need to pay attention to the fact that continuous and uniform
flow to the station of car groups with the same volume does not affect the
formation parameter. Thus, the formation parameter is dependent on the in-
terval between the car group arrivals, frequency and duration of interrup-
tions in the train formation, the value of completing group, the number of
cars in the first and other groups.
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CURRENT STATE REFORM OF RAILWAY SECTOR

Nosulko A.
Public joint stock company "Ukrainian railway"

The regional branch "Donetsk railway" JSC "UZ" started its activi-
ties 1/12/2015 and is part of JSC "Ukrzaliznytsia". Branch ensure sustaina-
ble functioning centralized management traffic in the transport network re-
gion.

During existence regional branches in reform process its membership
in other branches of Society withdrew following units:

- Production structural unit "Donbass mechanization of track work
center" (submitted branch "Center for repair and maintenance track ma-
chines "JSC UZ");

- Production structural unit "Energosbyt" (referred to the branch
"Energosbyt" JSC "UZ";

- Information and calculated Center (referred branch "Main Infor-
mation and Computing Center JSC "UZ");

- manufacturing structural unit single technological center for pro-
cessing shipping documents YeTehPD (transferred to the branch "Single
payment center rail transportation JSC "UZ";
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Also, according order JSC "UZ" in 2016 was created and incorpo-
rated into regional branch two rail traffic management - Donetsk and
Luhansk [1,2].

Created profile and start function and special activities for the
branch:

- branch "Center of transport logistics", whose main goal - to meet
needs state, businesses and individuals safe and high-quality rail transporta-
tion in domestic and international communications, works and services car-
ried out (provided) branch, to create conditions for improving competitive-
ness of industry, and profit from business activities;

- branch "Center of construction works and operation buildings and
structures" whose main objective is meet needs companies and other entities
all forms ownership in construction buildings and structures, construction
materials, products and structures, other services and works fulfilling
(providing) Branch.;

- branch "Passenger Company", whose main objective - the man-
agement integrated system passenger transportation, services for passen-
gers, baggage, cargo and mail by rail in domestic and international traffic,
production, operation, modernization, depot, major, current etc. types re-
pair, maintenance decoupling of passenger rolling stock [3,4];

- branch "departmental militarized protection", which main activities
are provision health goods transported by rail engineering structures, rail-
way transport infrastructure, implementation of other security activities, im-
plementation measures for compliance at sites protected throughput within
object and modes detection and prevention, within competence offenses on
objects protected including terrorist [5];

- branch "Research and Design and Technology Institute of Railway
Transport”, main areas activity - implementation international scientific,
engineering and technological solutions and their development to develop-
ment railway transport of Ukraine to ensure effective functioning and de-
velopment industrial and technological complex railway transport public
and other enterprises, creating conditions for improving competitiveness of
industry and profit course business;

- branch "Center software production”, whose purpose - to meet
needs Society logistical resources, services carried out (provided) branch,
effective functioning and development industrial and technological complex
Railway Transport of Ukraine;

- branch "Center service provision", the subject activity - building
activities (organizing construction buildings, construction communication
facilities, specialized construction work), sales travel documents, works and
services for passenger services, manufacturing and supply technological
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equipment for railway transport and his service, provision of services tele-
communications operator and Internet, computer programming.

Also, basic directions improvement train control on large landfills
and creating traffic control centers. To go new principle separation of func-
tions envisaged dispatching controllers combine functions road in main con-
trol center traffic (HTsUPI) and implement centralized management of op-
erational work on major landfills considerable length railways by creating
regional centers traffic management (RTsUPiv). The most important place
in the new structure will take control HTSUP. Traffic control in ways that
are not included in HTSUP assumed organize at RTSUP.

At present, regional branch created and operates Limanskii area of
train control, which essentially meets the creation RTSUP.

The process reform continues. According strategic directions are
based core business - vertical: freight transport and logistics, passenger
transport, infrastructure, services, thrust, manufacture and service.
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METHOD OF CALCULATION OF SPARE PARTS FOR
MAINTENANCE OF SERVICE OF LOCOMOTIVES

Olhovskaja T.
Regional branch DP "Southern railway"

The quantity of spare parts is traditional for maintenance of carrying
out of maintenance service (TO) and repair of the locomotives which are a
subject replacement during the predicted period, in overwhelming number
of methodical documents is determined by means of development of speci-
fications. And attempts to create them for various stages of life cycle of a
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corresponding series of the locomotive (the initial stage of operation, the
regular operation, current and major overhauls, etc.) are done.

Carried out researches show, that branch norms of the charge of
spare parts and units and other material assets on TO and repair of locomo-
tives not completely meet the requirements, which to them are shown. In
existing norms, do not find reflection of a condition of operation of locomo-
tives and feature of work of each, separately taken locomotive depot. Also
actually reached level of the charge from introduction in this or that loco-
motive depot of actions which are directed on economical and rational use
of material resources is not considered.

Proceeding from this, the statistical model is offered at casual de-
mand of spare parts and materials. In this model, the scheduled period con-
sists of a uniform interval of time. The decision concerning stocks is ac-
cepted once in view of predicted levels of demand, which can be presented
by values of some casual variable. Thus, economic parameters, which char-
acterize expenses and distribution of probabilities for demand, are deter-
mined by predicted conditions on each concrete interval of time.

Let for some locomotive it is expedient to have spare parts of one
name. It is known, that the probability of breakage n of pieces of these de-

tails is equal P (n) . Cost of one detail is equal C,, losses in case of breakage

and her absence in a warehouse - C,. It is required to determine optimum

quantity of spare details N so that total expenses for purchase and average
expenses because of shortage of spare parts were minimal.

Total expenses for purchase and average expenses because of short-
age of spare parts can be determined as

Y(N)=C, Z(N-n)P(n)+C, > (n=N)P(n). (1)

Let's carry out researches of a control system by stocks on parame-
ters of the given model. For this purpose we shall find value of criterion

function Y for (N +1) and (N —1). As a result, we shall receive
Y(N+1)=C, X(N+1-n)P(n)+C, % (N-1-n)P(n)=
=C, (N +1-n) P(n)+C,(N+1) P(N+1)+C, ¥ (n-N-1)P(n)-
~C,(N+1) P(N+1)=C, X(N-n)P(n)+C, 2 P(n)+ @

+C, 3 (n=N)P(n)-C, 3 P(n)

n=N+1 n=N+1
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Using equality 3. P (n)=1 itis possible to write down, that
n=0

n;:jﬂP(n):l—g)P(n). 3)

Substituting this expression in (2) we shall finally receive
Y (N+12)=Y (N)+(C,+C,) 2 P(n)-C,. @)

Value Y (N) will be minimal under following conditions
Y(N-1)>Y(N)<Y(N+1); (5)
Y (N+1)-Y(N)=(C,+C,) > P(n)-C,>0; (6)
Y(N-1)-Y(N)=~(C,+C,) > P(n)+C,>0; (7)

N-1 C N

n%P(n)< 2C <n§)P(n). (8)

Calculating the left and right parts of last inequality (8), it is possible

. - . . C . .
to find such N at which the parity 2 will appear the prisoner be-
1 2
tween them. This value N also will be optimum.
Now on the given method calculation of spare parts for maintenance
TO and repair of locomotives in depot is carried out.
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INTENSIFICATION OF HEAT EXCHANGE WITH THE HELP
OF A FLOW SPIN

Panchuk O., Aleksahin O., Pogoreliy
Ukrainian State University of Railway Transport

It is possible to increase substantially physical data of heat exchange
equipment and a power plant itself in general with the help of intensification
of heat exchange. The intensification of heat exchange processes is econom-
ically reasonable in all the branches of industry.

While developing heat exchange equipment, we use quite a wide
range of intensification means, some of them being quite conventional for
heat and power engineering: the use of turbulent flow mode of energy carri-
ers; the reduction of channels diameter; the choice of optimal shape of
channels cross-section; heat transfer surface ribbing; the application of heat
carrier turbulence promoters; the utilization of heat exchange rough surfac-
es; the spinning of heat exchange flows; the application of short channels
and heat exchange noncontinuous surfaces; the utilization of curved chan-
nels; the installation of cross baffles in a tube bundle etc.

A great practical effect that could be expected after the application of
heat exchange intensification while creating heat exchange equipment has
led to an efficient research and substantial introduction of various means of
heat exchange in industry.

A heat exchanger flow spin substantially intensifies heat exchange.
Centrifugal forces in a spinned flow drive the flow back to the pipe wall, at
the same time secondary medium cross flow and the increase of wall flow
speed appears which contributes to the heat exchange improvement. The
flow spin is provided by a spinned metal band inserted along the full length
of the channel and creating constant spin along the pipe, behind which spin
intensity gradually damps under the influence of viscous friction in the
flow.

The application of a spinned band is efficient in rectangular section
under certain hydrodynamic conditions.

A possible disadvantage of flow vortex generators continuously
mounted along a pipe is substantial increase in hydraulic resistance. The de-
crease in hydraulic resistance at quite high level of heat exchange can be
reached by means of the installation of a train of separate vortex generators.
Heat transfer in such a channel depends on the geometry of vortex genera-
tors and the distance between them.

The assembly of separate vortex generators in a pipe is technologi-
cally more complicated than the installation of a continuous swirler.
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When a working body approaches a pipe input tangentially, heat ex-
change decreases while moving away from the input (spin damps), however
the spin provokes greater intensity of heat exchange than at the initial ther-
mal part of an unspinned flow and on the greater length of the pipe.

The increase of the technical level of heat exchange equipment by
means of heat exchange intensification improves general characteristics of a
heat and power plant. The decrease of specific fuel consumption greatly de-
pends on the auxiliary equipment of power pants. That is why the intensifi-
cation of heat exchange serves as a powerful means to increase the efficien-
cy not only of the heat exchange equipment but of a heat and power plant in
general.

EVALUATION METHOD TRANSIT POTENTIAL
UKRAINIAN TRANSPORT SYSTEM

Pasichnyk A., Klen E., Mirohnichenko S.
University of customs and Finance

Ukraine is located at the intersection of trade and transport flows be-
tween world economic centers of Europe and Asia. Experts estimate the
share of trade flows between these regions is about 40% of international
trade. Therefore, to improve the effectiveness of transit potential of Ukraine
are all favorable conditions substantial increase in international cargo transit
through its territory. In this regard, the further development of the method-
ology of analysis and evaluation of transit potential is quite an urgent prob-
lem.

The transit potential of the country is determined by the capacity of
the transport network, as well as qualitative and quantitative characteristics
of the resources of the transport system and its infrastructure to provide
transport service for transit cargo and passengers across Ukraine.

The available technological resources of Ukraine's transport infra-
structure make it possible each year to transport by rail, inland waterway
and road transport and process over ports 120-130 min tons and pipelines
deliver about 200 min tons of transit cargo. The effectiveness of the use of
such an important economic resource does not exceed 40%. One of the
main reasons for this situation is the discrepancy technical parameters of
Ukrainian transport system infrastructure to modern standards.
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Analysis of traffic statistics shows that the bulk of transit goods car-
ried by rail and road modes of transport by 2014 their share of the total traf-
fic of 81.2% and 16.2% respectively. Note that the last three years marked a
positive trend increase in transit cargo by road. The third place in terms of
traffic ranks maritime transport, which in 2014 carried 2.2% of cargo. And
it is a small proportion of traffic is carried by river and air transport modes.

However in recent years, marked by negative trends associated with
a significant drop in cargo transit through Ukraine. In particular in the peri-
od from 2008 to 2014 transit decreased almost three times. The reasons for
this decline in transit cargo were the global financial crisis, events in the
Crimea and in the east and untimely adoption and implementation of both
technical and organizational and financial decisions for modernization of
transport infrastructure. So according to the World Economic Forum [1] for
the competitiveness of transport infrastructure Ukraine occupies 91 place,
the quality of roads - 132, the quality of port infrastructure - 108, the index
of global competitiveness - 79 among 140 countries. Note that according to
a study conducted by the Gallup Institute (USA), Ukraine occupies 133
place from 148 countries of the world ranking of the state roads [2].

For the analysis and evaluation of transit potential analyzes the fac-
tors that shape it, and which practically determine its level and scope. Fac-
tors forming transit potential - is the specific conditions and economic fac-
tors that exercise some influence (directly or indirectly) the transit potential
of the country, ie the volume and level. Transit factor is defined as territori-
al factors and their level of interaction with the technical and economic in-
dicators and characterizes the level of development of transport links with
the country taking into account relevant infrastructure that provides these
links. To calculate the values of transit proposed to use the following ex-
pression

n
_ 1
Kip=ZKE, (1)

where Kr, — coefficient transit, k; — weight and influence of the i-t
factor, E; — part of transit potential and the i-t factor.

In calculating this figure takes into account the following factors: the
potential of Ukrainian transit network ITC; length of land borders; trans
borders level; characteristic relief area; capacity highways; infrastructure
development of the state border; quality of internal transport network; den-
sity highways; the number and condition of the vehicle fleet.

Value indices E; transit potential components derived from statistical
data, the volume of transit cargo, assessment of transport infrastructure and
data on the use of transit potential of Ukrainian ITC network. The value of
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weighting coefficients k; determined based on expert evaluation of the im-
pact of each of the factors considered by the amount of transit ranking 10-
point calculation. The corresponding values for each parameter adopted for
calculating transit ranking and the results of the calculation formula (1)
shown in table. 1.

Thus, in accordance with the proposed approach values of Ukrainian
transit transport system will be equal to 3.53. Note that according to the
British Institute of Transport Randall, Ukraine has one of the highest in Eu-
rope, transport transit rating - 3.75 (before 2002 - 3.11) points [3].

The main areas to stimulate development of transit potential of
Ukraine should be:

- increasing throughput and processing capacity of transport facili-
ties;

- increase the intensity of processing freight and traffic flows, reduc-
ing time parking of vehicles;

- improving the reliability of transport and its security;

- obtaining additional revenue from of transport and other, related
activities.

Table 1
Results of calculation of transit potential
of Ukrainian transport system
Designation The value Designation | The value of | The value of
Ne of of the of index the indicator | the compo-
o/m | weighting weight of transit po- transit po- nent transit
coefficients | coefficient tential tential potential

1 2 3 4 5 6

1 K3 0,6 Es 0,2 0,120

2 K5 0,8 Es 0,45 0,360

3 K9 0,75 Eg 0,25 0,188
4 K7 0,3 E7 0,15 0,045
5 KB-Um 0,65 E puu 0,25 0,163
6 Ke-A 0,75 Eca 0,35 0,263
7 Kp 0,55 Eop 0,5 0,275
8 K nex 0,45 E nex 0,6 0,270
9 K pr 0,5 E pr 0,6 0,300
10 K pex 0,6 E peK 0,25 0,150
11 K can 0,55 E can 0,2 0,110
12 K nca 0,6 E nca 0,35 0,210
13 K s 1 E s 04 0,400
14 K ism 0,55 E ism 0,5 0,275
15 K inx 0,7 E ix 0,25 0,175
16 K o 0,65 E um 0,35 0,228
Scale 10,0 The value Ktp 3,53

155

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



In accordance with the proposed approach to improve the ranking
Ukrainian transit transport system in the future need to implement a set of
measures aimed at increasing the transit potential of the indicators listed in
table 1.
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JUSTIFICATION POSSIBILITY OF USING DRONES TO STUDY
THE PARAMETERS OF TRAFFIC

Pasnak I.
Lviv state university of life safety

Active development of unmanned aircraft caused a great potential
for its use. Today drones used in many fields of human activity, including
agriculture, in the construction of various facilities and facilities to conduct
search and rescue operations, mail delivery and more. Also drones have
been applied in photography and film, because they can be easily and
cheaply take pictures with altitude and at different angles. As you can see,
international experience shows that drones can be an effective tool for mon-
itoring and mapping of areas, but research in this area is extremely im-
portant and promising.

It is worth noting that the National Police is using drones to prevent
the formation of traffic jams and tracking of problematic situations on the
roads. The first flight took place on a police drone on the highway Kyiv —
Odessa, where a repair formed three-kilometer traffic jam.

Typically collect information about the parameters of traffic carried
by field observations, which involves a number of accountants. So promis-
ing is the use of modern means for fixing traffic that would have limited the
need to attract people to research.
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In the direction outlined by the author was asked to study the param-
eters of the road apply method using DVR (patent Ukraine for useful model
Ne79573). However, this method has several drawbacks as it provides a rec-
ord of traffic only in a section of the road network.

For more pictures in the video processing would be appropriate to
ensure the installation of cameras on top of the investigated object (eg
crossroads) to be able to comprehensively explore the parameters of move-
ment in all directions. It looks promising application drone that will help
make a record of traffic and pedestrian flows by "hovering" over the cross-
roads and obtaining better quality video. In the future, you can work out in
laboratory conditions, which will reduce the number of researchers.

For transport studies recommended drone with the following pa-
rameters [1]:

- camera with sufficient extension (for accurate fixing traffic and pe-
destrian flows);

- the possibility of GPS guidance (to improve the positioning of cer-
tain parts of the road network);

- the opportunity to "hang™ on the given place (to obtain a clear video
of the object studied);

- automatic return to emergency situations (to prevent loss drone in
case of low battery or low signal link control);

- increased autonomy of operation (for ensuring continuous record-
ing);

- increased distance control and transmission (to enable investigate
large-sized areas of the road network or individual transport area).

Processing video in laboratory conditions will enable researchers to
obtain the following information [1]:

- intensity and composition of traffic on main-street network of the
city;

- intensity and composition of traffic on roads that are part of the
city;

- pedestrian traffic;

- speeds on streets and roads of the city;

- delays in traffic at intersections and in some sections of main-street
network;

- placing and conditions of parking vehicles;

- traffic conditions in paragraphs periodic crowded (stadiums, parks,
train stations, etc.).

As you can see, the use of drones in the field of transport research
will significantly facilitate the work of researchers and improve their work,
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and thus obtained video footage can also be used during the learning pro-
cess to improve the quality perception of the material students.

Also received the ways data would be useful for optimizing routes
and special vehicles safety of their movement; the author examines these is-
sues in [2-3].
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WAYS OF ENERGY SAVING IN RAILWAY TRANSPORT

Pidipryhora A., Kletska O., Yevtushenko E.
Ukrainian State University of Railway Transport

Energy saving is one of the most important tasks of the 21st century.
The place of our society among the economically developed countries and
the standard of living of citizens depend on the results of solving this prob-
lem. The energy resources required for domestic development can be ob-
tained not only by increasing the extraction of raw materials, but also, at
lower costs, by saving energy directly in the energy consumption centers, in
this case, in the production units of the railway transport.

The efficiency of the use of fuel resources is still quite low. To date,
the specific fuel and energy consumption in equipment and processes on
average twice exceeds those for the industrialized countries of Western Eu-
rope and the United States. Improving the energy efficiency of the national
economy is one of the main ways to ensure national security, filling the
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budget, increasing the competitiveness of domestic products, and addressing
social issues.

The current state of use of energy resources does not meet modern
requirements. The negative impact on the energy saving process is primarily
played by the availability of outdated technologies and equipment in opera-
tion, as well as the lack of sufficient control over the consumption of energy
resources and, of course, the lack of sufficient financing for energy-efficient
projects.

One of the ways to increase the overall efficiency in the field of fuel
use is the use of alternative energy sources, in particular heat pumps. The
use of heat pumps makes it possible to convert, for example, electrical ener-
gy into thermal energy, with a coefficient of 2.5-3.0. This determines the ef-
ficiency of using heat pump plants. Despite significant initial costs, the pay-
back period of such projects is within 5 years, which makes it possible to
speak about the cost-effectiveness of the introduction of such equipment at
railway enterprises.

Railway transport is one of the resource and energy consumed by the
economy. First of all, it concerns electricity and diesel fuel which is used in
the traction of trains. In 2016, 4.6 billion kwWh of electric power (83% for
traction of trains), 302.8 thousand tons of diesel fuel (87% for traction of
trains), 90.0 million cubic meters of natural gas were used by rail, 32.2
thousand tons of coal, 1.47 thousand tons of fuel oil and 4.58 tons of gaso-
line.

Regardless of the annual reduction in energy costs, railway transport
increasingly pays attention to their effective use. Since 2017 in the structure
of the Ukrainian Railways Ukrzaliznytsya, the Energy Management De-
partment has started its activity, which should consolidate the activity of all
regional branches in the field of energy saving, develop a unified strategy in
this direction, tighten control over the use of fuel resources and improve the
normalization process, At the end of the year, reducing the energy intensity
of the transportation process.

For this purpose (reduction of energy intensity), the "Energy Saving
Program" for PJSC "Ukrzalyznitsa" was designed and developed, the main
areas of which are: improvement of the technology of the transportation
process; Rational use of the operating park; Modernization of external light-
ing of railway infrastructure facilities; Reconstruction and renewal of the
thermal facilities of production units.

Planned capital investments for energy saving measures for 2017 are
106.5 million UAH, which should allow 11.4 thousand tonnes of energy
saving in energy resources and reduce the energy intensity of the railway
sector by at least 1.0%.
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IMPACT OF TRAFFIC CONDITIONS ON THE BUS DRIVER'S
FUNCTIONAL STATE

Postranskyy T.
Lviv Polytechnic National University

Each year increases the intensity of traffic. Also, it is increasing par-
ticipation of road transport in goods and passengers movement. According
to this researchers need to ensure the proper functioning of the system
"driver - vehicle - road - environment" parts.

According to statistics, in most cases, the driver's behavior is the
cause of different traffic accidents. The reason of it may be traffic viola-
tions, deterioration of traffic conditions and the driver’s functional state [1].
Particularly this question is important during passenger transportation with
road transport. Because of that, there is a task to research the factors that in-
fluence on the functional state of the bus driver. This allows to improve ex-
istent methods of traffic management and to take into account indicators of
the driver’s functional state durring planning their work schedule.

After some investigation was founded that the area in which lies the
road and the level of it's loading influence on the driver's functional state.
Also on it influences the type of vehicle. This research was done with using
ECG recording. The indicator that reflects the functional state of the driver
is an indicator of regulatory systems’ activity. It marks with conventional
points from 1 to 10. This method was offered by R.M. Baevskii [2].

In relevant forms was recorded information about the driver and ve-
hicle parameters before trips. Also, vehicles were equipped with camera and
GPS-tracker, which recorded data about traffic conditions. This research of
the driver’s functional state was made by using device CardioSens [3].

Driver's indicator of regulatory systems’ activity reaches maximum
values while driving in the mountain’s conditions and on the roads in the
cities. The minimum value of this index observed while driving on roads in
the flat terrain. This affirms that the conditions of movement and parameters
of vehicles and traffic impact on the driver’s functional state.
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INVESTIGATION INTO SURVIVABILITY OF THE SYSTEM OF
CAR FLOWS AND TRAIN FORMATION ON THE BASE OF THE
PERCOLATION THEORY

Prokhorchenko A.}, Panchenko A.2
'Ukrainian State University of Railway Transport
2V. N. Karazin Kharkiv National University

The system of freight car flows and train formation on railways in
Ukraine is based on accurate cargo delivery. One of the system features
characterizing railway transport capability to function in predetermined
conditions is the system survivability. The prevailing approaches to
analyzing the transportation system survivability are imperfect as they do
not allow examining the actual system’s behaviour. Under such conditions
investigation into the transportation system survivability requires new
solutions based on up-to-date methods of analysis and computer
simulation [1].

The proposed approach to analyzing survivability of the system of
car flows and train formation is based on the described interrelations be-
tween railway stations within the network presented as a network structure
of paths according to the freight train formation plan (TFP) with a directed
graph the nodes of which correspond to arrival/departure train stations while
its arcs are destinations. The network analysis is based on the information
derived from “The order and direction of car flows in the organization of
freight trains on Ukraine’s railways for 2012-2013” [2]. To summarize the
information, the database of railway stations in the network, the TFP desti-
nations in accordance with types of trains (through, divisional, assorted
trains), and their distances has been established. The analysis has been car-
ried out with the free software PAJEK [3]. The analysis of 482 links be-
tween 181 railway stations is the object of the applied network research
(fig.1).

Within the investigation into survivability of the network destination
structure according to the train formation plan it has been offered to use the
site percolation process [4] as an alternative for special displacement of
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freight cars within the network under increased amount of stations which
cannot perform their basic function regarding passing trains to their destina-
tions in accordance with the train formation plan under disadvantageous
conditions (emergencies, overload etc). The percolation process suggests
considering the change in freight transportation distances within the net-
work under increased amount of failures [5].

Fig. 1. Graph visualization of the TFP destination network

The research has proved stability of the destination network in
accordance with the train formation plan to random failures, while the
network graph is extremely vulnerable to coordinated attacks. To select the
most stable structures within the train destination network the article gives
calculation of the k-kernel of the highest graph component, which reaches
the critical point during the random and correlated percolation.
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The proposed approach to analyzing the transport system
survivability allows monitoring the system’s behaviour on its actual scale.
The results obtained practically make it possible to identify the most
significant network stations, effectiveness of which greatly influences the
carrying capacity of the whole railway network.
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INTELLIGENT INFORMATION LOGISTICS
MANAGEMENT SYSTEM PRODUCT LIFE CYCLE
TECHNOGENIC TRANSPORT COMPANIES

Ramazanov S.
Kyiv National Economic University of the name Vadim Hetman

Analysis of the use of modern information technology in the pro-
industry shows that one of the areas of development are increasingly Shih
Roque application of information technologies at all stages of the life cycle
of complex high-tech products as part of an integrated infor-mation envi-
ronment.

Integrated computerized system developed eco-economic monitor-
ing, modeling and management (SEEMU) nohennym-tech industrial enter-
prise, which is represented as a 3-level hierarchical structure, functioning in
conditions of instability. This system is based on the same basic principles,
concepts and the results of author [3-6].
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SEEMU proposed paradigm can be applied to a large number of
complex systems and technological processes [3-6].
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SHIPMENT TRACKING AND TRACING SYSTEMS

Rudenko N., Bezsmertna A., Pushynska O.
National Aerospace University «Kharkiv aviation Institute»

In the report it is considered the using shipment tracking and tracing
systems in case of development of information flows in logistic system. In
practice, the term tracking and tracing is steadily gaining recognition.
“Tracking” concerns the continuous electronic monitoring of shipments.
“Tracing” denotes the storing of data recorded during tracking.

Application of these methods allows receiving data on a freight con-
dition continuously. There are two methods of ensuring these processes:
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with process step-based tracking and tracing, status notifications are sent af-
ter the completion of each defined process step and continuous tracking, us-
ing GPS systems, that allows to see the location of freight between check-
points.

On the example of the logistic company "DSV Logistics", we will
consider the typical problems at the entity connected with an obsolete
communication system. We analyzed a situation which developed in the
company. And we see that the company possesses such problems:

- lack of information about the shipments;

- decentralized information flow about the shipments;

- customers cannot monitor their goods.

It is necessary to centralize an information flow for an effective
company performance. It is also necessary to implement shipment tracking
and tracing systems.

In the reviewed example we applied a method shipment tracing by
means of the GPS system. And also we centralized an information flow
having created the central server with the database.

Implementation of these methods allows the customer to plan pro-
duction, despite problems with delivery. He sees a freight condition round
the clock, respectively knows when it arrives.

The offered innovation in the form of reorganization of an infor-
mation flow with use of shipment tracking and tracing systems reduces
quantity of a manual work, respectively reduces the risks connected with a
human factor. Track&Trace App for the customers will attract buyers.
These changes will increase competitiveness.
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THE CHOICE OF A RATIONAL ROUTE OF DELIVERY OF
BRAKE EQUIPMENT OF CARS ON FOREIGN ENTERPRISE

Rudenko N., Falendysh O.
National Aerospace University «Kharkiv aviation Institute»

One way to reduce the cost of goods is to reduce the cost of trans-
porting its components. Thus, in order to reduce the cost of production of
the JSC "Plant for the rep

air and construction of railway vehicles" (Zvolen, Slovenia), it is
necessary to choose a rational route for the delivery of components from
Ukraine (Kharkov) in the amount of 2,000 units.

With the dimensions of the part A, B, C, its volume will be deter-
mined by the formula

V=(AxBxC) 1)
Where A is the width of the part, A = 286, B is the length of the part, B =
206, C - height of the part, C = 385.

It is accepted that the package is 1.5 times larger than the part itself,
so we have the following dimensions 429x309x578.

Knowing the dimensions of the package and the quantity of goods,
the total volume and weight of the order will be determined by the formu-
las:

zvmxaza = Zn:Vl :Vyn -n (2)
i=1
ZM sakaza mynakoeku ’ nzamaa (3)

As a result of calculations ZV =153,2 M®, >Mm,,, =42t

In order to choose a rational cargo delivery route, it is necessary to
know all possible variants of its transportation, representing an array A;.=
(A1, Az, As, As). Transportation goods can be four types of transport: auto-
motive; Railway; Aviation; Water. And also by their combination.

In the beginning it was considered the advantages and disadvantages
of these types of transport for this task. Automobile transportation of goods
is the most popular type of transportation of goods. The foregoing is ex-
plained by the fact that the automobile way of transporting goods is the
most convenient. It makes it possible to carry out the delivery of goods to
the most remote locations, which can not be transported by other means of
transport.

By water transport this cargo can not be transported as there is no
possibility to pave the way of transportation.
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By air transport cargo can be delivered, but only to the nearest air-
port. Because of what will have to unload and switch to another mode of
transport.

Railway type of transportation is suitable, but it has in this case, a
number of reasons for which it is not effective: different track widths; We
need covered wagons, wagons provided by companies for transportation in
Ukraine do not meet the standards of the European Union.

From the above listed species, it can be concluded that it is expedient
to transport goods to motor vehicles.

After choosing the company and the way the cargo was delivered,
the delivery route and cost were determined. Using Google Maps, the routes
of the goods were laid (Fig. 1).

-
YKpauna ()

Fig.1. Route of cargo from Kharkov to Zvolen

Figure 1 shows that there are two ways of following. One is smaller
in distance and time, but crosses two border points, and the second is 20 km
longer, but crosses only one border point. Taking into account the reduction
of the delivery time, we select the second way. Its length is 1600 km. and
one border point.

Next, transportation was selected, taking into account transportation
tariffs, wages and payload. As a result of the analysis of existing cars [2] a
general purpose truck, length gauge, closed (up to 120 m®) was selected. Its
main characteristics are shown in Table 1.

Table 1
Technical and economic characteristics of a general purpose truck
Cost From 240 UAH./ hour
Minimum payment amount 1400 UAH.
Rate From 12 UAH. for 1 km.
Lifting capacity Up to 22 tons.

Calculation of the number of such cars was carried out according to
the formula, pcs,
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where g s the carrying capacity of the vehicle.

As a result of calculations, K = 7 pcs.
Costs for the delivery of cargo are calculated by the formula, UAH,

docmasku = (l : a) n, (5)
where | - is the path length, km, a - tariff, UAH / km, n - is the number of
units of transport.

In the course of the work, a road transport was chosen to deliver
2,000 units to the JSC Zavolen Plant, Zavolen, Slovenia, and a rational
route for delivery of components from Ukraine (Kharkov) was chosen. At
the same time, it is necessary to use 7 general purpose trucks. The cost of
this will be about 134.4 thousand UAH.
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MAIN FAILURES AND DAMAGE OF CARRIED STRUCTURES OF
FREIGHT CARRIDGES MEANT FOR THE EXTENSION OF
SERVICE LIFE

Sapronova S., Bulich D., Tkachenko V.
State Economy and Technology University of Transport

The total park of freight cars of JSC "Ukrzaliznytsya" as of the end
of 2016 has more than 105 thousand wagons, of which the working park is
about 64%, non-working - 36%. The structural freight park of wagons by
types in percent is shown in Fig. 1.
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Fig. 1 Structure of freight park by types of wagons

Today, 30 thousand freight cars of Ukrzaliznytsia inventory park are
operated outside the allotted service life [1]. The consequences of this are
natural aging and the accumulation of fatigue changes in the material of the
supporting structures, due to which their destruction occurs. The main task
in the operation of freight cars that have exhausted their assigned service
life are: high-quality and timely non-destructive testing of load-bearing
structures; determining the places of failures and damages; restoration of
damaged places of load-bearing structures; when restoration of the load-
bearing structures of the car is impossible - the exclusion of the car from the
freight park.

Based on the performed work on the diagnosis of freight wagons that
are to be extended, the specialists of the reliability department of the
"Ukrzaliznytsya™ branch "NIKTI", there were found the main typical places
of failures and damage to the frame and body of the cars: deformations,
kinks, drifts, bends, deflections, breaks, loosening of units and details
fastening, holes, cracks [2].

The main critical damages of half-wagons were [2]:

- excessive corrosion wear of load-bearing metal structures (Fig.
2a);

- breaks of the carcass racks (Fig. 2b);

- cracks in the pivot beams (joints with the spinal beam) (Fig. 2c).

169

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



Fig. 2.The main damage of gondola cars

In grain wagons, there were found the same types of cracks in the
spinal beam at the junction with the pivot beam (Fig. 3).

Fig. 3. Cracks in the spinal beams of grain-waon cars

The purpose of the report is to determine the main damage and
failure of load-bearing structures of freight cars, which significantly affect
the performance of the car. Wagons with such damages and failures should
be excluded from the inventory park.
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RESTORING OF RAILWAY ROLLING STOCK WHEELS

Sapronova S., Tkachenko V., Zub E.
State Economy and Technology University of Transport

Increase of wheel ridges wear for rail adversely affects their opera-
tional regulations geometric parameters [1]. With the reduction of the min-
imum standard, wheelsets areremoved from operation for a full recovery of
wheels bearing surfaces with performance of turning behind remount pro-
files, which leads to reducing their resource.

Numerous improving of design and implementation of new methods
to reduce wear and tear of rolling stock wheels ridges have not solved this
problem. The main task of almost all known studies of wheel ridges wear
and tear was the increase of overhaul runs total over the life of the wheels
of locomotives and cars by reducing the wear rate.Technological wear dur-
ing recovery of wheels was not taken into account. But this type of wear has
a significant impact on reducing of wheels resource [2].

Studies of rolling wheels surface dynamics have led to the
conclusion of inappropriate full recovery of wheels rolling profile surface in
a situation where in achieving minimally acceptable parameters of one of
the other options have substantial margin. In this case, more appropriate
would be incomplete application of turning, whereby only one option has
reached the limit value. This principle is based of the method of turning of
rolling stock wheel part surfaces [3], which is built on the turning of the
wheelset with profiles tires ICTVY 11018:2005with the following values of
the geometric parameters of wear and tear:

- rolling 6 = 0,9 mm with the boundary permissible — [§] =7 mm;

- ridge thickness b.= 27,4 mm at the minimum permissible thickness

[b,]1=23+065-6=23+065-09=2358 mm,

- the thickness of the new ridge — 31,2 mm;

- parameter of ridge steepness gR = 6,0 mm at the minimum
permissible value of [gR]=6,0 mm.
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At such geometric figures of wear and tear according to the current
instructions [1, 4] the wheelset must be identified as defective and there
must be done complete turning of wheels on the new profile. Thus, for this
example, durign the turning there must be removed a layer of metal
weighing about 30 kg, and the thickness of the bandage to be decrease by
10 mm. The turned profile receives the geometric parameters of a new
profile:

- ridge thickness b.* = 31,9 mm;

- rolling 6 = 0,0 mm;

- ridge steepness parameter qR* = 10,3 mm.

Given that the turning of bandage in this example had a significant
margin in turning (86%) and the thickness of the ridge (50%), it is advisable
not to do a complete turning, leaving intact those profile settings whose
values have stock, but to be limited to incomplete turning (fig. 1).

recondition _ h*-319

rofile Ry =103

g =774
= &
% -
Oy

layer turning
(worn)

new profile

Rg-6

wear layer
(operational wear)

Fig. 1. Diagram of wheel turning JICTY 11018:2005 in accordance with the
"Instructions”

During the incomplete turning, the profile ridge part form is renewed
and the rolling and thickness of the ridge remain the same as before the
turning, namely & = 0,9 mm, b, = 27,4 mm, which are allowed the
"Instruction" [1, 4] for further operation of the wheelset. This option
increases the steepness of the ridge to the nominal value for the output
profile gqR = gR * = 10,3 mm [5].

The method of wheels profiles recovery with incomplete turning leads
to the reduction of technological wear and tear and increases the life of
wheels by about 20 ... 40%. At the same time with using this method it is
advisable to introduce non-mechanical methods of recovery.
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CASE STUDY METHOD IN THE CONTEXT OF
PROFESSIONALLY ORIENTED FOREIGN LANGUAGE
TEACHING TO STUDENTS OF TRANSPORT TECHNOLOGIES
DEPARTMENT

Svitlichna O.
Volodymyr Dahl East Ukrainian National University

Nowadays the educational system of our country is being in the pro-
cess of integration into the European educational space. The need for spe-
cialists with a high level of foreign communicative competence actualizes
the problem of introduction of modern methods of developing professional-
ly oriented language communication skills.

Professionally oriented language teaching is based on the needs of
future graduates in the process of foreign language learning, which are de-
termined by the characteristics of the future profession or academic speciali-
ty [2].

The Industrial revolution introduced the steam engine and combus-
tion engine, which became a key factor in the process of globalization. It re-
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sulted into road, rail, sea and air travel transformation. Nowadays it is diffi-
cult to overemphasize the importance of foreign languages, English in par-
ticular, for the development of transport technologies. The expansion of in-
ternational cooperation in the sphere of transport, the need to establish new
business contacts requires language skills. Knowledge of English greatly
influences the competitiveness of future transport technologies’ specialists
and increases their employment opportunities around the world.

Unfortunately, despite ever-increasing interest to foreign languages
in non-linguistic departments, teachers and students are facing the problem
of limited number of foreign language class hours. Thus, it is being crucial-
ly important to involve those training methods and technologies, which pro-
vide the opportunity to use teaching hours in the more rational and effective
way. Among the above-mentioned technologies, an important place is oc-
cupied by case-study method.

The method of case study or specific situations is a method of active
problem-situation analysis based on learning by addressing specific prob-
lems — situations [1]. Case studies examine the operation mechanisms in
individual case in detail [4].

The essence of this method is to use the descriptions of specific situ-
ations, problems, life patterns of organizations or specific individuals. It
stimulates students’ thinking and makes them formulate the problem and
search for various options for its solution. Students are more inductive than
deductive personalities, which means, they learn better from examples than
from logical development starting with basic principles [5].

Examples selected for this method when teaching foreign language
to students in class should be similar to natural working situations, problems
and challenges, typical for their future profession. It is important to keep in
mind that studies in second language acquisition consists of more than just
rule memorization, it involves learning to express communicative needs [3].
Practical training assignments in class should be developed in such a way to
get the students maximally involved in the study of the suggested problem.
Such kind of training requires group work and is carried out in the form of a
discussion, where students defend their opinions. While giving arguments in
favor of their point of view, they can apply knowledge and skills previously
acquired during foreign language classes.

Case study method is gaining more and more supporters, especially
among university teachers. Obviously, its use is completely justified when
teaching foreign languages to students of non-linguistic departments, since
it allows students to acquire professional and communicative competences,
the ability to independently organize their educational activities, creatively
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participate in the discussion and analysis of the professionally oriented for-
eign language material.
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ANALYSIS OF CARGO DELIVERY IN INTERNATIONAL
TRAFFIC

Semenov S., Kravchenko S., Shepit’ko L.
Volodymyr Dahl East Ukrainian National University

The problem of choosing a rational scheme of cargo delivery is con-
sidered on the example of the organization of transportation between the
CIS countries and the EU countries in the direction of Georgia — Poland.
Georgia is a country that like Ukraine is striving to integrate into the Euro-
pean space, so studying the possibility of increasing the efficiency of cargo
transportation by analyzing ration schemes of cargo delivery is topical.

The effectiveness of long distance transportation is reduced by the
detention of mover vehicles (from several hours to several days) at each
border, by high fuel cost and relatively high cost of ling distance transporta-
tion itself. These factors force to apply a logistical approach(LA) to the
transportation process organization.

While creating LA mathematical model a comparative assessment of
cargo delivery time by multimodal transportation in 3 variants of the route
was carried out [1].
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0+2,7+3,78=6,48 — max
2,7+2,48+1,21=6,37 @)
2,7+1,78+1,05=553 — min

In the paper [2], alternative variants of cargo delivery in the interna-
tional traffic in view of interaction of different kinds of transport have been
considered. Be means of is this case Ukrainian as a transit state participates
directly in the process the linear programming method [3], an evaluation of
the rational variant freight traffic organization is carried out, this being de-
termined by the criterion of the cargo delivery time.
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DEVELOPMENT AND IMPROVING TRENDS OF LOGISTICS
SERVICE IN THE WORLD AND UKRAINE

Sydorenko V.
National Transport University

The world market for logistics services is characterized by dynamic
development of international transportation, as well as logistic services are
inseparably connected with the transport services and vice versa. The main
problem for further development of this market is the cooperation disa-
greement of transportation entities, lack of quality tracking of cargo during
delivery.

In this regard, it is urgent to carry out the research on improving the
quality of logistics services in Ukraine and increasing its competitiveness in
the international freight market.

The state of the international freight transport market is inextricably
connected with the state of Ukraine foreign economic activity, its social and
political stability. To construct indicators affecting the efficiency of logis-
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tics services in most detail, it is necessary to implement the statistics system
of logistics activities to take into account performance of the private sector
enterprises that are directly involved in logistics activities. It is connected
with the main task of logistics activity statistics which should be fulfillment
of business entities and managers' needs for credible and reliable statistics
data about the amount, structure and dynamics of resources, namely: logis-
tics activity infrastructure, including transportation systems, storage sys-
tems, information sharing systems and so on.; financial resources and in-
vestment in logistics systems; logistics centers network, their distribution by
regions and sectors of the economy; resources that move in the logistics
chain of some enterprises; results of logistics activities in the context of its
kinds in the enterprises; internal and external information exchange in the
supply chain; effectiveness of logistics systems activity.

The statistics subject of logistics activities should include developing
classification and system of logistics activity statistical indicators, statistical
reporting of logistics activities, elaborating quantitative methods to assess
statistical indicators of logistics activities automatically, monitoring the re-
sults of logistics activities and comparing them with the average statistic da-
ta in the industry or region.

The main object of study of logistics activity statistics is material
flows and all activities related to the process of promoting them to the logis-
tics chain and logistics infrastructure.

To assess Ukrainian logistics services and its competitiveness on the
world market objectively, it is appropriate to review LPIl — Logistics Per-
formance Index, the indicator determined by the World Bank through its
departments of logistics and trade. The Logistics Performance Index is an
interactive benchmarking tool created to help countries identify the chal-
lenges and opportunities they face in their performance on trade logistics
and what they can do to improve their performance. The LPI is based on a
worldwide survey of local operators (global freight forwarders and express
carriers), providing feedback on the logistics “friendliness” of the countries
in which they operate and those with which they trade. The LPI 2016 allows
for comparisons across 160 countries. First research of LPI was published in
2007, since that it has been publishing every two years.

International Logistics Performance Index provides qualitative eval-
uations of a country in six areas by its trading partners—Ilogistics profes-
sionals working outside the country, including customs performance, infra-
structure quality, and timeliness of shipments - that have increasingly been
recognized as important to development. The data used in the ranking
comes from a survey of logistics professionals who are asked questions
about the foreign countries in which they operate. The components analyzed
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in the International LPI were chosen based on recent theoretical and empiri-
cal research and on the practical experience of logistics professionals in-
volved in international freight forwarding. They are:

1) The efficiency of customs and border management clearance
(“Customs”).

2) The quality of trade and transport infrastructure (Infrastructure”).

3) The ease of arranging competitively priced shipments (Ease of ar-
ranging shipments”).

4) The competence and quality of logistics services—trucking, for-
warding, and customs brokerage (“Quality of logistics services”).

5) The ability to track and trace consignments (“Tracking and trac-
ing”).

6) The frequency with which shipments reach consignees within
scheduled or expected delivery times (“Timeliness”).

The LPI uses standard statistical techniques to aggregate the data in-
to a single indicator that can be used for cross-country comparisons.

Analyzing Logistics Performance Index (LPIl)in Ukraine, it can be
noticed, that in 2016 the country dropped down by 19 positions. Ukraine
ranked 80th place out of 160 countries with an index LPI - 2.74. If you con-
sider the index components in more detailed, it can be seen that efficiency
of the customs clearance granted 116 position with an index of 2.3, quality
of trade and transport infrastructure - the 84th place with an index of 2.49,
ease of arranging shipments competence - 95th place with an index of 2.59,
quality of logistics services — 95th place with an index of 2.55, tracking and
tracing - 61st position with an index of 2.96, timeliness (the best position) —
54th with an index of 3.51

The main indicator that the World Bank considers and for which
there is a division into the groups, is the Gross domestic product (GDP) per
capita. Ukraine is assigned to the group of countries with income below av-
erage (786 - 3125 USD). According to statistics of the Ministry of Finance,
if in 2013 Ukraine's GDP reached 183.31 billion USD, then at the end of
2014 it decreased to 131.805 billion USD, and in 2015 - 90.615 billion
USD. This surely shows that the condition of logistics services is closely
connected to the economic situation in Ukraine. According to the latest data
published by the Ukraine Ministry of Finance - Gross Domestic Product
(GDP) of Ukraine in 2016 has increased by 1.8%. So we can predict that the
year 2016-2017 has to impact positively on Ukraine logistic service and in-
crease the rate of World Bank LPI. Besides Ukraine in this group in Eastern
Europe enters only Moldova. Top 10 countries by index LPI occupy coun-
tries with high income rate. In general list of indexing the first place among
all countries holds Germany with the index LPI - 4.23, then goes Luxem-
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bourg (4.22), Sweden (4.2), Netherlands (4.19), Singapore (4.14), Belgium
(4.11), Austria (4.1) United Kingdom (4.07), Hong Kong (4.07) and USA
(3.99). Compared with the previous indexation in 2014 among post-Soviet
countries also such countries lost its position as Latvia (dropped by 7 posi-
tions from 36th to 43d) and Poland (dropped by 2 positions from 31th to
33d).

Ukraine strategic partnership with foreign states is a necessary com-
ponent of reforming the national economy and foreign trade expansion areas
to attract foreign investment and additional budget revenues from the per-
formance of export and import operations. The standardization of separate
processes in accordance with standards the world trade leading countries
needs implementing measures aimed at increasing the level of logistic ser-
vice and infrastructural providing processing cargo both the private sector
side and at the state level.
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ANALYSIS ACOUSTIC POLLUTION OF KYIV ON TRAFFIC
FLOW

Solodenko Y.
National Transport University

Analyzing the acoustic environment of Kyiv city it can be seen that
it is characterized by a large car park (per 1000 population accounts for
more than 300 vehicles, not including transit traffic) that create significant
acoustic load on the adjacent residential areas. With increasing speed of the
vehicle increases work of motor, systems of engine clutch, gearing system,
friction of tyretread with the roadway, vibration of carbody, self levelling
suspension and fixation devices [1, p. 106]. As a result, increases noise and
its duration. The greatest problems created by low-frequency noise. The
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problem is compounded by the fact that most of the highways are closely
related to the residential area, resulting in a significant number of the city's
population that is under the effect of significant noise pollution.

Noise reduced productivity in 15-20%, substantially increased inci-
dence. Experts believe that in the big cities noise reduces life by 8-12 years.
Noises adversely affect human health, reduce their efficiency, cause disease
hearing (deafness), endocrine, nervous and cardiovascular systems (hyper-
tension). Fiziolohobiological adaptation to noise is virtually impossible be-
cause of regulation and restriction noise pollution - an important and indis-
pensable event.

Corrective effect on power distribution and acoustic waves with ge-
ographical conditions, micro and direction and wind speed. When the longi-
tudinal slope of the road noise increases by 2-5 dBA. The roads in the de-
pressed areas of transport noise by 10-15 dB less than on roads located on
flat areas. In addition, the intensity of the acoustic pressure urboecosystem
affect planning structure, including coating carriageway (asphalt or paving),
its quality, height and density, availability of green spaces and so on. The
roads are paved with cobblestones, acoustic pollution by 5-7 dB higher than
on paved roads. With the closed-type buildings are protected only intra
spaces and exterior facades fall to adverse conditions such as motorway
construction causes some reservations. The presence of green space also re-
duces the load on the acoustic urboekosystem. It was found that the noise
wave on the ground, which is planted with trees and bushes every 30 m at-
tenuated by 10 dB while outdoors on almost the same distance is not re-
duced. The most effective lush green band width of over 50 m [2].

Noise measurement were taken in an hour of "peak” on the areas
near the highways of tho city. To compare noise levels on the streets and
identify the most noisy streets on the maps were constructed diagrams of
noise in exaggerated scale, which allowed clearly grasp the difference in
noise levels on highways with different intensity of traffic. Thus were estab-
lished the most problematic highways according to their noise level. Then
levels of noise on the streets were compared with standard values. In excess
of statutory noise levels soundproofed were developed special measures that
can reduce the impact of road transport on the environment.

For a more complete assessment of the contribution of road transport
in the acoustic pollution estimated extension of motor noise from pipeline
depth to the areas near the highways. For defined corridors of noise pollu-
tion of the territory adjacent to the linear cause of harmful interference. Es-
timated corridors noise extension from road transport can be drawn on the
map as a linear scale plan.
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An analysis of the measurement results and their comparison with
regulatory requirements, the most significant excess of noise observed on
the main transport arteries of the city; highways, where trucks are allowed,
have excess of the allowable noise level; level of acoustic pressure in the
courtyards of houses that are far from traffic arteries of the city are within
acceptable limits.

Normal ambient noise varies from 35-50 dBA. However, modern

acoustic situation in big cities do not fit within this limit, often resulting in
noise exceeds 80 dBA.
Based on the research results, it is necessary to take measures to reduce of
the acoustic load on the residential areas of the city, adjacent to highways,
particularly in the researched areas, because here is concentrated a large
number of residential houses, public buildings, office buildings.

The main directions of reducing noise pollution are the following ac-
tions:

1. To determine and control of noise pollution the complete city
map of noise should be made.

2. To limit the traffic noise is necessary to more efficiently divide
traffic, waves especially freight and transit traffic, bring it outside the city.
Road construction and their maintenance in good condition also will reduce
acoustic load. For public transportation used it must be more trolleys, which
least create noise pollution.

3. As for the cars the main factor is the noise reduction mode of
movement, it is necessary to limit the maximum speed on streets and roads,
avoid sharp braking and accelerating the vehicle

4. Tighten control over the technical condition of the vehicle that is
privately owned as much of it does not respond the technical requirements.

5. In residential areas to reduce the level of noise is necessary to
plant additional green spaces, as in the areas near the city section, as near
highways territories. As noise absorbs ability of deciduous trees in winter
goes down, it is necessary significantly increase the planting of conifers.

6. The use of green space as noise protection screens. Planting trees
near highways may be tissue or chess (most are soundproofed property
stands chess). Construction noise protection strips should ensure a tight
closing of tree crowns and filling the space under the canopy to the ground
shrub species. When selecting tree species preference should be given a
high proportion of green mass, dense crown, rapid growth in the first year
after planting. First of all, it concerns coniferous trees.

7. Some progress in reducing noise can be achieved through appro-
priate configuration of tread and tire design.
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However, designing tires with substantially Noise comes into con-
flict with the urgent need to ensure safety, prevention heating pattern and
ensure efficiency of the vehicle. So great opportunity to reduce noise crea-
tion reveals promising alternative designs coating. Important in terms of
noise limit is the structure of the pavement; or formed his bituminized coat-
ing material or concrete, with a dominant transverse structure.

The need for protecting expensive device structures with high sound
insulation characteristics can be minimized if the shape and orientation of
the building plan taking into account the action of noise from the road. The
form of the building can be used to ensure huge acoustic protection. Some
parts of this building (walls with terraces and balconies) provide acoustic
protection against noise from the road. For soundproofing walls use gypsum
boards or special pads under natural cork linoleum, carpet or flooring.
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PROFESSIONALLY-ORIENTED LEVEL OF TRAINING A
FOREIGN LANGUAGE IN NON-LINGUISTIC HIGH SCHOOL

Solopova T.
Volodymyr Dahl East Ukrainian National University

The question of a language training of specialists has acquired spe-
cial relevance today, since a foreign language for a modern graduate of the
university is simultaneously a means of production, a part of culture, and a
means of humanizing education. It is a foreign language that allows a spe-
cialist, regardless of the field of activity, to maintain his professional form,
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to keep abreast of the latest achievements of science and technology in his
field, to take part in various international programs, etc.

Professionally-oriented teaching a foreign language is now recog-
nized as a priority in the renewal of education. There was an urgent need to
take a fresh look at the process of teaching a foreign language. Communica-
tion with business partners from different countries becomes an essential
component of the professional activity of specialists, and the role of the dis-
cipline "Foreign Language" in non-linguistic universities significantly in-
creases in their professional activities. The analysis of pedagogical and sci-
entific methodological sources showed that there were countless methodo-
logical directions and technologies for teaching a foreign language in non-
linguistic faculties of universities. Currently, the task is not only to learn the
skills of communication in a foreign language, but also to acquire special
knowledge in chosen specialty.

The goal of a professionally-oriented level of teaching foreign lan-
guage at a university is to give the student a language competence that al-
lows them to professionally communicate in all situations where such com-
munication is necessary. The content of the professionally-oriented level is
determined by this target setting. Within this level, we teach the language of
the specialty. This means, first, the accumulation - on the basis of
knowledge of general language lexical and grammatical components - of
special terminology; Secondly, the active development of those grammati-
cal features that characterize the scientific style of speech. At the same
time, it is necessary to draw the attention of students to the peculiarities of
the language of the specialty that they study. Thirdly, it is necessary to teach
the student the principles of structuring the scientific statement, both written
and oral: we mean the methods of commenting, analysis, synthesis, argu-
mentation and discussion. It is here that exercises on understanding head-
ings (of all kinds), on the isolation of key words, on the recognition of defi-
nitions, on the establishment of the role of connectors acquire special signif-
icance. The student must acquire the skills of working with information
sources-determining the main idea of the text, the logical basis of the state-
ment, extracting various types of information (working with diagrams),
methods of compressing the text and, of course, be able to activate these
skills in an oral statement. At the same time, the question of what kinds of
work - with oral speech or written - should prevail, is solved differentially,
in the application to each separate specialty.

So in the conclusion we can say that learning a foreign language has
been and remains an integral part of the process of forming a specialist with
higher education. Modern specialist must actively master a foreign language
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as means of communication in socially-conditioned spheres of daily life and

in their professional activities. Training in the university should provide a

future specialist a solid foundation of basic knowledge and skills for this

and teach methods of independent work after graduating from the universi-
ty.
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ORGANIZATION AND MODELING OF THE LOGISTIC SYSTEM
OF THE ENTERPRISE (GERMAN AUTO) USING THE MEDIUM
1C. ENTERPRISE AND ANYLOGIC

Solyanik T., Osolikhin N.
National Aerospace University «Kharkiv Aviation Institutey

In the report automation of logistical activity of the enterprise «Ger-
mans_carsy», engaged in sale of German cars was considered. Automation
was carried out using the software product "1C. Company".

In the course of the work, the warehouse area was calculated, as well
as the warehouse complex of cars in the Microsoft Visio software environ-
ment.

Using the software product "1C. Enterprise ", a settlement account
was created in the name of the virtual company" Germans_Cars ", a curren-
cy was chosen, within which conditional purchases and sales of cars were
made, as well as a range of goods in the warehouse was created.

Two conditional purchasers were chosen: the branch of the main
company, called Germans_Cars_UA, which was engaged in the purchase
and sale of products on behalf of the focus company, as well as the Kharkov
Automobile Salon, which is an independent buyer and direct competitor to
Germans_Cars_UA on the territory of Kharkov in Ukraine.
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An analysis was made of the availability of goods in the warehouse.
For a visual analysis of the profitability of the enterprise, ABC / XYZ -
sales analysis was produced, as well as a sales diagram by sectors, dividing
two buyers into sectors. The diagram showed the percentage of purchases of
two consumers, which allowed to determine which supplies bring more
profit to the enterprise.

In the program environment "AnyLogic" a route from Berlin to
Kharkov was taken, taking into account the passage and delays at the cus-
toms offices "Germany-Poland" and "Poland-Ukraine".
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INFORMATION SUPPORT OF RESULTS TOPOGRAPHIC
ANALYSIS OF ROAD ACCIDENTS

Tarasenko A., Kuz’kin O.
Zaporizhzhya National Technical University

The primary problem on the state level in any country is the reducing
number of road accidents and victims in ones. It is important because the
population of Ukraine constantly decreases each year. Detection of subjec-
tive factors which have a negative impact on the demographic situation in
the country, especially the implementation of the active protection programs
for workers and employees as well as any kind of people, has great
importance for the social and economic development of the country.

The severity of the road accidents increases every day as result of in-
creasing speed, vehicles construction changing towards to magnify of en-
gine power and reducing the weight of vehicles. Therefore, statistical analy-
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sis of the road accidents (in particular, their topographical analysis) is the
actual task which allows avoiding much more serious accidents.

As result of the carried out researches, the most dangerous road
sections on highway M18 within Zaporizhzhia region were detected and
presented in the Fig.1.

Detected 27 accidentally dangerous sections of road have different
impact factors on traffic safety. However, the current state of Ukraine’s
economy doesn't allow to expect on short-term implementation road recon-
struction and repair projects. Consequently, actions with small investments
are more effective.

To reduce the number of road accidents, improve traffic safety,
increase attention of drivers while driving on such emergency dangerous
road sections, the greater visualization of factors which have a decreasing
impact on accidents level on detected road sections is offered.

Results topographic analysis
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Fig.1. Topographic analysis results of accident statistics

It is proposed to use the less expensive resources, including modern
IT- technologies, which include:

- installation of information boards, which indicate to drivers about
the accident dangerous road section at a distance 150-300 meters before the
start such section;

186

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



- distribution the information leaflets, which contain information
about dangerous road sections of the region, among drivers at the gas
stations;

- development the Internet site named “Interactive map of emergen-
cy hazardous road sections in Zaporizhzhya region™. This site will contain
information with warning to drivers about the location of dangerous road
sections of the region;

- to make a proposal to GPS map designers to include into maps in-
formation about dangerous road sections on the vehicle route along with the
names and location of streets, road intersections etc.
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THE EVALUATION OF THE "DRIVER-LOCOMOTIVE™
ERGATIC SYSTEM PERFORMANCE QUALITY

Tartakovsky E., Gorobchenko A., Antonovych A.
Ukrainian State University of Railway Transport

According to the statistics [1], the proportion of the safe railway op-
eration violations in the locomotive facilities is 31% of the total amount of
the Ukrzaliznytsya. And on analyzing dangerous situations causes the hu-
man factor is 27%. These indicators prove that there is a significant reserve
for improving safety of operation by minimizing human beings’ harmful
impact on operating.

The criterion of the "driver-locomotive™ ergatic system performance
quality in control can be represented as the correlation between various
quality indicators reflecting different properties of the system.

Complex criterion of the system quality defined in the form of:

K:Zn:% i’ (1)

where 7i is the weight coefficient of the i indicator Ii, 'e[l' n];

187

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



n — number of partial criteria.
Each of the partial criteria is functionality

I =1, (x,u,xsg,xny,xm,q,,g,t)= |,~(X)

where x is the vector of the locomotive technical state;
u is the control vector;

xse is the specifying effects vector;

xic is the initial conditions vector.

xfs is the vector of final state;

glc is the locomotive crews work quality;

t is the time during which system is investigated.

The factors of utility given in the work [2, 3] are used as criteria. Pa-
rameters that characterize the utility of a decision taken by the system are
the values of the emergency situation complexity, deviations from the
schedule and power consumption for traction.

The utility of decision is defined in the three-dimensional coordinate
system (Xec; G; At), where Xec is the emergency situation complexity, G is
the energy consumption for the movement of trains, At is the deviation from
the schedule. The utility of the action in this case will be determined by the
length of the vector, deferred from the origin of coordinates to the point
(Xec; Gi; Ati), which is determined by the forecasted value of the specified
values in the result of a decision made by the system [4].

Thus the expression (1) can be substantiated and presented in the

form of
3
K= Z 7il;
E ©)

where 11 is partial criterion of safe railway operation; 12 is partial criterion
of energy consumption for haulage of train; I3 is partial criterion for the on-
time train performance; yi is weight coefficient of i-th partial criterion.
When operating locomotive decision making depends on many cir-
cumstances. It is proposed to determine the basic train control strategy that
can be applied in various situations.
Control strategy is introduced as the set containing its characteristic

S € (7, 705500, 7T;)

: )

parameters , where r1 is the j-th indicator of the im-

plementation of the strategy sl. There are functions”i = Fh) that determine
the impact of each criterion on the performance of this control strategy. The
influence of the value of a control quality criterion on the indicator =j char-
acterizing each particular strategy is evaluated by comparing deriva-
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dz;

tives 9 . And the total impact of criterion Ii on the strategy si is taken as the
arithmetic mean of the derivatives

s d7rj

— |.
Ali/sl = = :
s (4)

where A'i’sl is the magnitude of the Ii criterion influence on the sl control
strategy;

is the number of sl strategy indicators.

So the absolute indicators of influence of each control quality criteri-
on on the implementation of the particular control strategies are received.

To obtain the values of the weight coefficients when calculating con-
trol quality with different strategies it is necessary to use a well-known tran-

sition from absolute indicators to relative ones:

i1 : (5)
where 7 (Sl ) is the weight coefficient of the i-th criterion for the I-th strat-

egy.
AIi /s
strategy;

n
Z Ali/s|
i=1 is the summary absolute value of all control quality n crite-
ria influence on the implementation of the I-th strategy.
Thus, using different strategies the formal indicator of the train con-
trol quality has been obtained.

is the magnitude of the Ii criterion influence on the sl control
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CONDITION AND TRENDS RENEWAL OF DIESEL
LOCOMOTIVES IN UKRAINE

Tartakovsky E.!, Sumtsov A.%, Artemenko O., Bragin N.?
'Ukrainian State University of Railway Transport
2/olodymyr Dahl East Ukrainian National University

Inventory traction rolling stock fleet in Ukraine in 2488 constitute
main and shunting diesel locomotives, including locomotives is used 1343.
Over 95% of inventory fleet of diesel locomotives has worked established
manufacturing plants normative service life and need immediate replace-
ment or overhaul of renewal [1 - 3].

Currently, the park main railway locomotives Ukraine, most of
which made for 1970 - 1980 years, is in this state:

- M62 diesel locomotives for cargo - 46 units. All M62 from 1990-
1996 years operated outside the regulations set by the manufacturer of the
life that is 20 years old. The current operation is possible through a package
of measures to extend the maximum possible service life of 40 years. In
2015 60% of the fleet of locomotives M62 requires a complete write-off.

- other locomotives series - 916 units (2TE116, 2TE10, 2M62,
TEP70). In 2010 the number of locomotives depreciated reached 743 units,
or 81% of the said park. But extended for 20 years the life of these series
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2020 will not be reached. At the same time predicted that some of the loco-
motives will be written off because of poor technical condition.

- locomotive TEP-150 - 4 units. All locomotives of this series pro-
duced for 2005 - 2009 years in operation and do not need replacing in the
next 20 years [1].

So fleet with 966 units of freight and passenger diesel locomotives
operated outside the regulatory deadline of 290 units, or 30% of the fleet.

Park shunting diesel locomotives consists of different series, but the
vast majority of them in diesel locomotives CHME3 different indexes. In
total, the park contains 1554 such locomotives. [1]

Over 90% of shunting diesel locomotives chme3 operated outside
the regulatory deadline of service, which is 25 years (Fig. 1). Only
CHMES3E diesel locomotives operated on the verge of normative lifetime,
but they've appointed a resource in the next 3 years. Further operation of
diesel locomotives CHMES3 possible through a package of measures to ex-
tend the maximum possible service life of 40-50 years [1, 2].
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Fig.1. Distribution of diesel locomotives fleet by year CHMES3 building

Maneuver diesel locomotives other series 24 units (13 units, THM23
9 units. THK2 1 units, THK21 1 units, TEM103) do not require write-off by
2020. Diesel locomotives series CHME2 operated in locomotive depots
mainly for their own needs for 2015 - 2020 should be removed from the in-
ventory of the park because of the high degree of wear and run out of regu-
latory and extended service life [1, 3].
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Thus the technical state fleet of locomotives is unsatisfactory. The
bulk of the locomotives are depleted and in need of updating, especially
shunting locomotives. Thus there is a practical need for renewal of locomo-
tives to meet the needs of traffic and shunting work. For this there are two
main areas: the purchase of new units or upgrade existing ones. Due to in-
sufficient amounts of funding programs purchase new locomotives series of
national railways is the most promising replacement of obsolete, having ex-
hausted its resources, locomotives by their partial or comprehensive mod-
ernization.

Studies show [4-11] recent comprehensive modernization is becom-
ing larger volumes and is the most promising area of renewal of the loco-
motives.
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USE OF GENETIC ALGORITHMS FOR SOLVING THE PROBLEM
OF OPTIMIZATION OF INTERCITY FREIGTH TRAFFIC USING
ROAD TRANSPORT

Tkachenko S.
National transport university

Presently, the problem of development and implementation of meth-
ods allowing to solve routing issues is getting more and more relevant in
Ukraine. Additionally, it is vitally important to automate them taking into
account many parameters, conditions and restrictions applied to all partici-
pants of the logistics chain. These routing and automation methods aim
mostly at reducing the cost of goods transportation, transport logistics and
personnel, carrying out transportations within set deadlines, minimizing the
risk of empty trips as well as optimizing the use of vehicles with regard to
their specifics and geographic factors of their operation.

In today's tough economic competition, to ensure strong positions on
the market, manufacturers and retailers should primarily solve the problem
of minimizing the cost of production, which largely depends on the costs of
transport logistics.

For transport companies that carry out intercity transportation of
goods, it is essential to have work constantly as well as minimize transpor-
tation costs by reducing empty trips.

Therefore, development and implementation of methods for solving
routing issues and their automation are crucial for all participants of the lo-
gistics process (carriers, consignors, consignees). Using the methods aimed
at reducing the budget spent on transport logistics can significantly mini-
mize the overall cost of production, and thus increase enterprise competi-
tiveness and increase its profits.

In practice, there is a constant need to solve the problem of routing
and automation taking into account many parameters, conditions and limita-
tions of all participants in the supply chain.

To solve them, it is necessary to consider methods used for routing
cargo transportation, and the ones aimed at solving the problem of searching
routes and transport automation in compliance with all set parameters, con-
ditions and limitations, which relate to all the participants of the supply
chain.

You can implement the search method using the genetic algorithm
(GA). The advantages of using GA to solve the problems of routing and au-
tomation are as follows: 1) it does not use such properties as continuity and
differentiability, 2) it does not process the values of the parameters of the
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task itself, but focuses only on their encoded form, 3) it searches for the so-
lution considering not only one single point, but a set of points, 4) it uses
only the objective function, not its derivatives, or other additional infor-
mation; 5) it applies probabilistic, rather than deterministic, selection rules.

Genetic algorithms (GA) are adaptive search methods, which have
recently been used to solve problems of functional optimization. They are
based on the genetic processes of biological organism: biological population
develops over several generations being subject to the laws of natural selec-
tion and the survival of the fittest principle discovered by Charles Darwin.
Imitating this process, genetic algorithms are able to develop solutions to
real problems if they are coded accordingly [1].

The basic principles of GA were formulated by Holland in 1975 and
are well described in his work [2]. Unlike evolution taking place in nature,
GA only simulate those processes in populations that are essential for de-
velopment.

Genetic algorithms are commonly used to generate high-quality solu-
tions to optimization and search problems by relying on bio-inspired opera-
tors such as mutation, crossover and selection [3].

In a genetic algorithm, a population of candidate solutions (called
individuals, creatures, or phenotypes) to an optimization problem is evolved
toward better solutions. Each candidate solution has a set of properties (its
chromosomes or genotype) which can be mutated and altered; traditionally,
solutions are represented in binary as strings of 0s and 1s, but other encod-
ings are also possible [4].

Setting the goal for the research: solving routing and automation is-
sues taking into account all essential parameters, conditions and restrictions
being relevant for all participants of the supply chain. There is certain
amount of transport, consignors and consignees. Considering all the param-
eters, conditions and limitations of the participants, it is necessary to work
out routes and accordingly to select a carrier for the transportation of goods
thereon.
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ENERGY EFFICIENCY MANAGEMENT OF TRAIN TRAFFIC
VOLUME AS A MEANS OF IMPROVING TRANSPORTATION
PROCESS

Troyan A., Muzykin M.
Dnipropetrovsk National University of Railway Transport named after
Academician V. Lazaryan

Nowadays, Ukraine has chosen the path of energy independence so
activities concerning energy saving and energy efficient management in all
sectors of economic activities is a priority and is supported at the national
level. In railway transport there were also policies for the reduction of ener-
gy consumption for transportation of freight and passengers. Development
and improvement of methods of train control associated with the need to use
the criteria of minimum cost of energy consumption allows reducing the to-
tal operational expenses of transportation [1]. In the conditions of constant
rise in prices for fuel and energy resources (FER), technologies and meth-
ods of energy saving, fuel is a priority type of economic activity for each
train unit [2].

One of the main measures savings operating costs is the efficient use
of fuel and energy resources (FER) to ensure the movement of trains and to
meet the production needs of the economy and implementation of measures
aimed at reducing the expenses of electricity and diesel fuel. This is one of
the priorities of state policy.

In the conditions of world financial crisis for Ukraine it is important
not to lose the positive direction, which increase production efficiency, in-
cluding transport. Electrification of railways is one of those areas. Electri-
fied Railways is given a clear advantage in the transportation process, they
realized much more freight traffic and reduced transportation costs com-
pared to diesel traction, save fuel and energy resources, improvement of
ecological state of the environment [3].

To achieve this goal have been carried out scientific research on sec-
tion of diesel traction Ivano-Frankivsk Directorate of railway transportation
of the regional branch “Lviv railway”: Khryplyn — Khodoriv. Was studied
the technical and operational characteristics of the station Khryplyn and sec-
tion Khryplyn - Khodoriv developed the general phases of the improvement
project section by electrification and the economic evaluation of the project.
Based on data, built simulation model of train operation direction according
to the train diagram of passenger trains and main characteristics of the sec-
tion, the parameters of the flow of trains and their impact on the overall per-
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formance of the railway section. Also defined rational parameters of train
traffic on the criterion of energy consumption [4], [5], [6].

On the basis of these studies identified economic evaluation of the
electrification project: the total estimated cost of construction -
469750000,0 UAH.; the construction period - 16 months; the payback pro-
ject of 5.6 years; expected economic efficiency 163,45 M UAH)/year; in-
crease of the capacity of line — 25%. Also, it is determined that is optimal
freight trains with a length of 54-57 conventional cars and loading section
should be 80-85% (25 pairs of trains/day) from the available bandwidth.

Further developed efficient institutional arrangements to manage the
flow of trains, which include: optimizing the train diagram by a uniform
distribution of train traffic on the time of day; the planning of train opera-
tion with standby personnel management, and prevention of condensed arri-
val of trains; minimize the number nongraphic of stops and parking of
freight and passenger trains on the section, etc., that will reduce the energy
consumption of the skipping train traffic by 15-20%.
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OPTIMIZATION OF THE RAILWAY TRANSPORTATION
SCHEDULE OF METALLURGICAL ENTERPRISE

Turpak S., Vasilyeva L., Lebid H., Padchenko O., Sidorenko Yu.
Zaporizhzhya National Technical University

The basis of the planning the shipping schedule of metallurgical en-
terprise is the technological transportation of metals and slags in a molten
state and transportation according to the contact schedules. Mainline cars
coming to the driveway from the external railway network, have a lower
priority in maintenance than cars serviced according to the contact sched-
ules. Therefore, the organization of technological transportation should be
aimed at minimization of the time spent on its execution, in order to form
larger gaps for processing the rolling stock of the common use and opera-
tion companies.

Urgency on development schedules and analysis of the railway
transportation, in particular those made contact schedules requires the de-
velopment of tools and methods to improve them [1-7]. Semigraphical
methods are most common in the planning of rail transport on industrial en-
terprises, be stressed. In rail transport of domestic enterprises, be stressed
significantly affect production processes [1, 2, 6]. To clarify certain parame-
ters used logistic approach, mathematical and simulation of transport pro-
cesses. However, the final decision is usually accepted by experts. For its
decision it is important to visualize the possible options for transportation.
Therefore, significant practical value are the applications and graphical
analysis methods of transport [8, 9].

Frequency of car spotting of the local park to the discharge spots is
determined by the capacity of receivers and the intensity of transferring the
goods to the production. Frequency of car spotting to the loading spots is
determined by the parameters and quantity of trucks (bunker devices) and
others. Performance of transportation according to the contact schedules in-
volves a cyclic alternation of the following operations: loading — transporta-
tion to the discharge point — discharge — transportation to the loading point.

The stochastic nature of some production processes requires the es-
tablishing of the longer period of cars' staying at the freight points than the
estimated time of performance of cargo operations. Delivery of the sets of
cars will also require more time than calculated, as traction equipment can
be involved in other jobs at the moment of car readiness for transportation.
It is meaningless to plan its spotting to the freight points at the exact time of
completion of processing the cars according to the schedule, as they can be
ready earlier. Or vice versa, there can occur some delays that will lead to the
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disruption of servicing the following freight point (in case of allocation of
minimum time required for delivery according to the schedule).

Taking into account periodic changes in the transportation service of
some production processes, contact schedules require regular review. After
developing some schedules in pairs loading-discharge, it is required to im-
prove the methods of their total analysis to optimize by criterion of reducing
the time needed for transportation service.

There was proposed the method of graphical analysis of contact
schedules of internal transportation of industrial enterprise on the basis of
the software "TrainGraph" [10]. This program allows you to create in-plant
contact graphics and motion graphics railway transport.

Application of the method that allows to combine the threads of in-
dividual transportation schedules allows to receive the economic benefit of
about UAH 54,3 thousand by reducing the duration of the work of locomo-
tives.
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ECONOMIC EVALUATION OF USING UPGRADED HOPPER
CARS FOR TRANSPORTATION OF HOT PELLETS AND
AGGLOMERATE OF 20-9749 MODEL

Fomin A., Braykovska N., Nechyporuk A., Kovalchuk G., Fomin V.
State Economic and Technological University of Transport

The rolling stock is the basis for efficient and high-quality transpor-
tations; the level of its technical condition and structure influences the
quality of the transportation process, productivity and final financial per-
formance of the rail transport. However, the state of transport vehicles, their
physical and moral deterioration have reached a critical level today. The ar-
ticle analyzes the results and peculiarities of the evaluation of effective use
of freight cars of improved designs, reduction of expenditure for the renew-
al of freight cars rolling stock and rail transportations. As an example, the
calculation of the projected economic benefits from the improvement of
hopper car through the introduction of the elements in the system that sig-
nificantly reduce the cost of this type of cars was represented. According to
the results of the calculations, the projected economic benefits from the use
of modernized cars of 20-9749 model were determined and the cost-
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effectiveness of the implementation of measures to improve the cars design
was proved. The results of this analysis suggest that the improvement of the
hopper cars design for the transportation of hot pellets and agglomerates of
20-9749 model has a significant economic effect that is more than 60 mil-
lion UAH; at a projected purchase plan of these cars in the next 5 years, it
will be about 600 units, which will allow the economic feasibility of intro-
duction of these modernization methods.

Ovethaul with
extension of service
life

® Repair Cost

* Saving

* Initial cost

*750 thous. UAH

©1250 thous.UAH

*500 thous. UAH

a — before improvement

Overhaul with f
extension of service
life

* Saving
*675 thous. UAH

Service life - 8 years

e Initial cost
® Repair Cost

©1125thous. UAH

*450 thous. UAH

b — after improvement
Fig. 1. Savings due to the extension of pellet cars service life

At a projected purchase plan of these cars in the next 5 years, it will
be about 600 units that proves the economic feasibility of imple- mentation
of these modernization methods.
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Table 1

The calculation of the projected economic effect

- focted The projected econom-
Plan of pellet cars econc(jrgirc(:)J:f(':f:eect ic effect of improving
Years purchases ) . the design and opera-
of Improving the tion of cars, thousand
design, thousand UAH
UAH
2016 250 24250 26375
2017 150 14550 15825
2018 10 970 1055
2019 100 9700 10550
2020 100 9700 10550
Sum 610 59170 64355
References:

1. Fomin, O.V. (2015) Increase of the freight wagons ideality degree and prognos-
tication of their evolution stages / O.V. Fomin // Scientific Bulletin of National
Mining University . 2015, Issue 2, p.68-76.

2. Kelrykh M. (2014) Perspective directions of planning carrying systems of
gondolas. Scientific and technical journal «Metallurgical and Mining Industry».
No 6, p.p. 64-67

3. Fomin O. (2015) Improvement of upper bun-dling of side wall of gondola cars
of 12-9745 model. Metallurgical and Mining Industry. No 1, p.p. 45-48

SYNOPSIS OF THE THERMAL METHOD FOR STRAIGHTENING
TECHNOLOGICAL-DEFORMED CAR PARTS

Fomin O.%, Logvinenko 0.2, Burlutskyi O.2

IState Economy and Technology University of Transport

2Ukrainian State University of Railway Transport

Welding production, as one of the leading technological processes in

the creation of welded structures, is of great importance in the development
of car building, the use of which provides significant savings in materials
and manpower. The successes of welding science and technology made it
possible to carry out a real revolution in car building, to create fundamental-
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ly new, competitive, highly economical rail car designs in which the
productivity of labor in their manufacture was many times increased [1 - 3].
Currently, welding is the basis for making the components of the cars and
largely determines their reliability and durability. Compared to other types
of permanent joints, the advantages of welding are obvious, but post-weld
residual deformations and stresses can significantly reduce the quality of the
welded structures. The main reason for their appearance is the formation of
the so-called zone of thermal influence or the zone of plastic deformations.
It is also known that residual welding stresses increase the potential energy
accumulated in the construction, which in turn increases the negative con-
sequences of fatigue failure [4], and under operating conditions, residual de-
formations and stresses reduce the strength, corrosion resistance and accu-
racy of the welding structure. Traditional methods of reducing them to
which include increasing thickness by carrying out stabilizing treatment of
post-welding operations, removal of allowances does not always correspond
to modern requirements for labor, energy and metal capacity of structures.
Due to the fact that none of the existing welding methods provide a guaran-
teed defect-free welding joint, much attention is paid to post-welding meth-
ods of processing welded joints, namely, straightening methods that allow
to restore the geometric shapes of parts after welding. These include general
or local heat treatment, as well as appropriate mechanical treatment by roll-
ing, impact pneumatic tools, shock-ultrasonic treatment, active loading, cold
and hot deformation, etc. According to the normative documentation, the
technologically deformed components of the wagons are subjected to me-
chanical (cold) or thermal correction to ensure their strength [3, 5, 6].

The method of cold dressing consists in stretching or shortening the
elements of welded products to the design size, with the editing done with
presses, jacks, rolls or manually with a forging tool. Currently, the cold cor-
rection of car parts is the simplest and most common way, but it often does
not provide a stable form of corrected parts and in the process of operation,
the deformed correction can occur again. The reason for the unstable shape
of the corrected parts during cold correction is due to the heterogeneity of
the residual stresses that arise as a result of the uneven deformation of the
metal. In addition, the properties of the base metal deteriorate, namely, the
toughness decreases and the yield strength rises. Due to the fact that the de-
vices for cold dressing are bulky stationary equipment for its application, it
is usually limited by the design and geometric characteristics of the presses.

One of the most rational from the point of view of reducing residual
deformations and stabilizing the structure is the thermal method of straight-
ening, by which the dressing of welded products is carried out due to plastic
deformations arising from local high-temperature metal heating by a gas
202

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



burner. This is explained by the fact that when the article is heated to a tem-
perature equal to 0,8—0,9 melting points, the plastic deformation forces are
reduced by 12-15 times without significant changes in the physico-
mechanical properties of the metal. Compared with the cold-edging method,
thermal correction does not require any special equipment, other than a
conventional gas welding machine.

One of the most economically viable methods of thermal straighten-
ing of technologically deformed car components, as shown by the analysis
of the scientific literature, is the method of thermal dressing with local heat-
ing [1, 6 - 8]. The main advantage of this type of dressing is its versatility,
that is, it can be used to fix any welding structure, which has a complex
configuration and dimensions (for example, the girder beam of a gondola
car). Thermal correction consists in heating the corresponding sections of
the welding structure and then cooling them. At a heating temperature of the

deformed portion that fluctuates within 750—850°C, the heated portion
tends to expand, but the surrounding cold metal surrounds this possibility,
resulting in plastic compression deformations. After cooling, the linear di-
mensions of the heated section decrease, which leads to a reduction or com-
plete elimination of deformations.

It should also be noted that thermal corrections with local heating
can be performed in almost the entire range of work to correct the vertical
deflection of the elements of the car's bearing systems (in particular the spi-
nal beams) and the body's mushroominess, while cold straightening has are-
as where it is impossible to implement. Thus, the potential for thermal edg-
ing is higher than cold.
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THE STRUCTURING POSSIBILITIES OF RESISTANCE OF USE
TATINIUM LOAD WAYS THE OPPOSITE OF THE STRESS
AND/OR STRAIN STATE OF WAGON DESIGNS

Fomin A., Stetsko A.
State Economic and Technological University of Transport

At present after prolonged use a large number of railway cars has
signs of physical deterioration. There is an urgent need for strengthening of
structures by physical aging and during maintenance and repair [1, 2].

Perspective directions of constructive solutions to these problems
may be:

- development and implementation in the design of freight cars of
advanced engineering solutions;

- development of methods of finding and implementing resource-
saving designs, designs of freight cars;

- search designs wagons places with insufficient or excess reserves
of strength.

Significant potential in solving this problem is to introduce a method
of creating controlled stress and/or strain state of structures.

There is a need to analyze the application schema loads, which is
necessary when estimates of the strength of body components for cars
modes Normy [3].
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According to the classification [4] methods of creating pre-stress
and/or strain state is graphically convenient to associate with basic account
maintenance and additional schemes of work for freight wagons (Fig. 1).

methods of creafing
pre-stress andy/or > < > Q
stran siafe

key design
gperafting
schemes of wark
freght cars

adtitional
(special)

Fig. 1. Auxiliary graph structuring possibilities of creating a countervailing force
means pre-stressed and/or deformed state of the wagon designs

According to the schedule in the diagrams 6, e, u, x, # and u is the
ability to reduce stresses in the frame and body through the use of ways to
create a countervailing force means pre-stressed and/or deformed state. For
scheme 6 — possible to apply methods 1 and 4; e — 1-7; u — 1 and 4; x — 1-7;
a—4; m—2,5and 7.

The essence of the method: reduce the growth of the movement by
creating forces of opposition, by creating a directional pre-stressed and/or
deformed state.

Analyzing the diagrams of the loads, we can formulate the total load
for modes Normy and point scheme is the ability to reduce stress through
the use of ways to create pre-stressed and/or deformed state of elements or
nodes of the car.

Built synthesis of structural-logical field, determining a compensa-
tion direction of the introduction of pre-stress and/or strain state in the wag-
on design, depending on the estimated cases in the life cycle.

A series of technical decisions concerning improvement of the
freight cars that was patented.

Structured in graphical form and given in the report of the possibility
of constructive implementation of pre-stressed and/or deformed components
of freight cars appropriate to use in conducting further research and devel-
opment work on the creation of freight cars of new generation, as well as
improving the system efficiency of their existing models.
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ROLLING STOCK MAINTENANCE SCHEDULING
OPTIMIZATION

Kharlamov P., Kharlamova E.
Ukrainian State University Railway transport

Rolling Stock Management (RSM) is the main cost factor for Rail
Undertakings. For example, for high-speed trains, more than 30% of the
lifecycle costs is spent for maintenance operations. In order to reduce the
costs due to railway operations, every company should address the joint
problem of rolling stock rostering and maintenance scheduling since they
are strongly related parts of the same problem. Maintenance optimization
can be a key factor to increase the productivity of railway companies. At the
same time, in a competitive globalized and multimodal market, RSM is one
of the competitiveness key factors because services quality level depends on
it. The strategic relevance of RSM, in particular of maintenance scheduling,
is thus due to the reduction of needs (such as platforms and human re-
sources) and to the enhancement of quality standards (such as vehicle relia-
bility and cleaning). A key problem in railway planning process requires to
cover a given set of services and maintenance works with a minimum
amount of rolling stock units. Additional objectives are to minimize the
number of empty runs and to maximize the kilometres travelled by each
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train between two maintenance operations of the same type. The constraints

of the maintenance optimization problem require that the different types of

maintenance operations must be carried out for each train periodically. The
various maintenance tasks can only be done at a limited number of dedicat-

ed sites. [1]

Any organization running machinery needs to plan for routine
maintenance and deal with unforeseen breakdowns, and so they have a sup-
ply chain for spare parts and materials. However, running a railway is a bit
more complicated than most manufacturing companies; the infrastructure
can extend over hundreds of miles and the 'machinery' keeps moving about.
Add to that the problems of breakdowns in remote locations, public safety
issues and penalty clauses for late running and disruption to the network and
it's obvious that getting maintenance right is a key issue.

The traditional method of dealing with non-critical failures is for the
driver to leave a written comment for the maintenance engineers to read
when the train is next in a depot, which works most of the time. But if on
investigation the engineers decide the fault needs immediate attention they
then have to go through the business of creating work orders, and raising
purchase orders for parts or service kits.

Wouldn't it be better if the maintenance team knew of the issue as
soon as the driver did, or even before? If they could track the issue, watch it
develop, compare it with similar issues in the past, decide when to fix it,
where to fix it and make sure all the right parts and materials were in the
depot waiting for the train to arrive? That is the reasoning behind next
maintenance system, which include:

1. a module added to the train's control system monitors changes in its
major components and reports via radio transmission to a ground-
based server. Engineers can remotely analyse and understand what’s
happening on board, anticipate any problems or troubleshoot failures
(TrainTracer, Alstom)

2. leading railway maintenance management product enabling depots to
maintain what they need to, when they need to, rather than adhering to
a set maintenance schedule (DeltaRail XV)

3. organizing all the data coming into an engineering department to facil-
itate rational decisions (TACT/XV, Ramsys)

4. using a terminal to see the complete service history (Spear system).[2]
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ECONOMIC-TECHNOLOGICAL MODELS FOR TRUCK
ARGUMENTATION

Khmelyov I.
National Transport University

High rates of technological progress in the world, uneven economic
and social development of individual countries over time, integration pro-
cesses on the basis of international labor division facilitate rapid growth of
foreign trade in all countries [1]. It is forecasted that in a few years about
one-third of the entire world's production will be the subject of international
exchange.

In this regard, the importance of transport in securing foreign eco-
nomic relations increases. Growth in gross domestic product and foreign
cargo transportation are impossible without proper transport support. Road
transport is especially important in the economy of Ukraine, as it is wide-
spread. However, the increasing need for transportation causes increasing
the number of heavy-duty vehicles — trucks (road trains). Motor vehicle
fleet is mostly updated by second-hand ones (i.e. those which have been
used previously). Thus, the number of trucks under 8 years old is only 10%
in Ukraine. Technical condition, environmental and fuel-economic indica-
tors these vehicles often do not correspond to Euro emissions standards [2].

At the same time, vehicle manufacturers’ offers arise from industrial-
branch providing idea of new design models technical competitiveness.
Moreover, the new product main feature is a technical novelty of any truck
design element. If there is no relevant valuation method of the new car con-
sumer properties, consumers (buyers) are imposed on unprofitable strategy
of forming a new rolling stock consumer quality under the scheme "tech-
nical innovation - the price". It can only approach the simple goods market-
ing. But the car is a complex and unique scientific-technical goods, as in the
transportation process simultaneously realized their properties as product-
creating mean of transport work and as an technological impacts’ instru-
ment on cargoes and the environment [3]. In consideration of these proper-
ties, in marketing it is necessary to provide the cars options range that
would correspond to the transport system technical basis development ac-

208

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.


http://www.railway-technology.com/features/feature89011
http://www.railway-technology.com/features/feature89011

cording to energy-saving concept and the strategy of future transport pro-
posals technique-technological competitiveness increasing.

To evaluate the car efficiency in the theory of transport processes [4]
and transport economy [5] the models of cost and profit are used. Existing
methods have several disadvantages which follows:

1) taking into account only one technical parameter — loading capaci-
ty;

2) the settlement scheme in the theory of transport processes [4] is
not consider functioning of the vehicle, but its presence in the end-terminals
to provide formal acts of delivery;

3) it is not considered the main transportation factors - energy con-
version processes, technology influences and use of technological resources
[3].

4) in economic calculation schemes [5] the process of resource use is
replaced by their value write-off into cost.

It makes it impossible to use indicators mentioned above as efficien-
cy criteria for vehicles argumentation within the same segment as the load-
ing capacity of different trucks for international transport is almost identical
(in practice, it is often taken up to 20 tons). In these circumstances, it is nec-
essary to analyze the rolling stock efficiency including other truck’s design
parameters change.

In this regard, the energy equivalent cost model for new trucks eco-
nomic-technological argumentation is developed in the National Transport
University. It is based on energy and resource saving concept. The features
of the model are:

1) the use of energy-normalized scheme transportation process;

2) functioning analysis of truck as complex scientific and technolog-
ical product;

3) forecasting the impact of structural parameters, traffic conditions
and road characteristics;

4) the use of reference prototype comparison method.

To develop the energy equivalent cost mathematical model the refer-
ence prototype analogy method is used [3]. By comparison energy index
given truck and its reference prototype mileage K. and time K; energy in-
dexes are determined. They are substituted in the formula for determining
the cost Sw. Thus, energy equivalent cost Swe is received:

C, K +C

var'c fix

(ta K, +t,) _

WE W

KSw (1)
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where Cyar — variable costs, €/km; Ic — mileage with cargo, km; Ke — mileage
energy index (truck fuel consumption in a cycle relation to reference truck
fuel consumption moving at a constant reference speed); Crix — fixed costs,
€/h; tg — truck driving time, h; K; — time energy index; ti, — truck idle time
during loading-unloading, h; W — truck transport work, tkm; Ks — transport
cost energy index:

K, =K (A +A ), ()

where A1, A>— indexes that take into account operational factors.

The advantage of the developed models is that mileage K. and time
K: energy indexes are equated to 1 if just organizational problems are
solved. If both organizational and technological problems are solved, these
indexes are taken into account. To determine these indexes mathematical
models and simulation methods are developed. They help to solve techno-
logical and organizational transportation tasks.
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INVESTIGATION RHEOLOGICAL AND HYDRODYNAMIC
CHARACTERISTICS OF WATER COAL FUEL

Chernetskaya-Beletskaya N., Baranov ., Ostapenko V., Miroshnykova M.
Volodymyr Dahl East Ukrainian National University

Modern fuel must meet the stringent requirements modern market,
such as stable values of main technological characteristics set by consumer,
profitability production and minimum possible dangerous environmental
impact on environment when it is received and used. Effective use and pro-
cessing coal into energy fuel is directly related environmental problems,
which inevitably arise. Increasing energy efficiency should be considered
within the coal-energy complex on all links technological chain: extraction
- processing - production and consumption energy. Technological processes
coal-energy production, complementing each other, allow efficient use natu-
ral resources, create and apply wasteless, low-waste and energy-saving
technologies taking into account advantages an optimal production cycle.

Promising direction is being implemented in many countries is de-
velopment technologies for obtaining and transporting highly concentrated
water coal fuel (WCF) [1-3]. The development effective processes for pro-
duction and application WCF should be based on scientifically based meth-
ods of physical and physicochemical effects on initial coal, taking into ac-
count properties its organic and mineral constituents [4].

The paper established that with help methods colloid chemistry and
physico-chemical mechanics is possible to efficiently create highly concen-
trated water coal fuel based on coal various grades with a concentration
75% with necessary colloidal-chemical properties. Analysis studies showed
prepare water-coal fuel much possible concentration, it is necessary refine
coal granulometric composition of maximum package, which is described
by Alfred formula.

Obtaining WCF with necessary technological properties is possible
when bimodal granulometric composition is reached, as well by introducing
reagents make it difficult coagulate coal particles and form electrostatic bar-
rier between particles of solid phase. It is established that bimodality granu-
lometric composition helps reduce viscosity suspension due to role fine
fraction solid component WCF. The rheological and hydrodynamic charac-
teristics WCF are determined, regularities influence of granulometric com-
position solid component WCEF on its characteristics are studied.

After analyzing experimental data granulometric distribution of ini-
tial coal and carrying out an evaluation significance coefficients regression
equation, insignificant terms of equation were excluded [5,6]. In this con-

211

Globalization of scientific and educational space. Innovations of transport.
Problems, experience, prospects.



nection, regression equations for selected planning matrix will be written in
form coded parameters:

y(77) = 0,518 +0,0744x, +0,0465x, +0,0369x; +0,00263x; X, (1)
—0,00513x;x3 +0,00363x, X3 — 0,00438x; X, X3
y(7y) = 6,236+ 2,61x; +1,064x, +0,826x5 +0,159x, X, @)
+0,846x,x4

where y(r) - effective viscosity WCF;
Y(zp) - ultimate shear stress WCF.

Analysis existing theoretical studies and experimental data shows
that most important factors affecting parameters of hydrotreating water-coal
fuel are concentration solid component (C) and parameters characterizing
bimodality grain size distribution solid phase WCF [7].

As result experimental studies, rheological and hydrodynamic char-
acteristics WCF were determined, regularities of influence granulometric
composition solid component WCF on its characteristics were studied. In
the paper, it was found most promising direction for further research is the
application regression equation obtained to determine resistance to move-
ment of WCF by pipeline transport according to Bukingam equation.
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MODERN PRINCIPLES OF MARKETING IN THE RAILWAY
TRANSPORT ENTERPRISES

Chernetska-Biletska N., Golovina Yu.
Volodymyr Dahl East Ukrainian National University

In modern terms of development marketing is becoming more wide-
spread in the management of sales activities of enterprises, including
transport. Marketing is one of the most powerful tools used by different or-
ganizations for institutions and organizations by creating demand and max-
imizing consumer needs satisfaction. Regarding the railway enterprises the
basic principles of transport marketing are: focus on the interests of con-
sumers; provision of financial and economic stability of railways; constant
updating of equipment; improving the quality of transport services; analysis,
accounting, etc.

The chosen theme is relevant as marketing is one of the most major
sources in transport companies, using a complex analysis of the transport
market study of consumer demand for transport services that affects the de-
velopment of the most important components of transport marketing system
and is the entry point for transport companies’ marketing activities on de-
mand and services.

The problem of the marketing at the railways enterprises was ad-
dressed mostly by such scholars as: Anikieiev S., Kotler P., Hrutskiy V. and
others. In current conditions the outstanding scientists who are analyzing
the problems of marketing at the railway enterprises are: Kurbatov A.V.,
Lapydus B.M., Shatilov S.V.

At all stages of the railway enterprises development, the marketing
had been paid high attention in domestic literature. The theory was devel-
oped, various aspects of marketing influence were studied, and its place and
its role in the railway enterprise system were analyzed. These changes have
contributed to a new search of adequate ways and methods of organizing
entrepreneurial activity focused on accelerating scientific and technological
progress and increasing emphasis on the final consumer. As an evidence,
we can refer to the interpretation of the expert in marketing P. Kotler, who
in his works in marketing in railway enterprises wrote: “Marketing in
transport is usually called the transport marketing, noting not only the field
of application, but also peculiarities that distinguish it from marketing of the
other types of services and marketing of industrial and consumer products.
These differences are determined by the features “production and sale” of
transport services (transportation) and general transport market” [2, c. 11].
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According to this concept, transport marketing is defined as the sys-
tem of organization and management of transport businesses, companies
and firms providing transport services to transport users on the base of the
comprehensive study of the transport market and demand for transportation
products in order to create the best conditions for its distribution for the
market players.

Due to this, in the modern world there is a number of services in
which the content and presentation of components are reflected; that make
up the key factors of marketing, so M.1. Shkuryn in his messages gives this
definition: “The main transport product is movement of goods and people
and additional services associated with that movement. In general, all types
of basic transport products can be considered as transport services, having
the same features as any other services: intangibility, inability to store, in-
separability from the source and impermanence in quality” [1, c. 579]

Currently, a "service™ is understood as the direct movement of goods
in space, and any other operation which is not mobile, but ensures its prepa-
ration and implementation, namely: packing and marking of goods, their
packaging, intermediate storage, providing the owner of the cargo with the
necessary information and etc. Thus, the main type of transport services - is
transportation, but usually it is accompanied by the provision of a range of
additional services.

General principles and functions of marketing can be used for
transport taking into account specificity of each type of transport and pecu-
liarities of selling this basic product of transport - transport services. The
main functional directions of transport marketing can be formulated as fol-
lows: elaboration of a flexible tariff policy based on the analysis of the de-
mand and supply, tariffs of competitors and own expenses in order to ensure
a certain level of income and profit of transport enterprise; active impact on
the transport market, organization of advertising and promotion of consum-
er preferences; planning and forecasting for transportation of cargoes, pas-
sengers and other types of transport services, optimization of commodity
circulation; elaboration of measures to expand the transport market, diver-
sify it, enhance the quality of transportation and efficiency of transport pro-
duction, improve the production management system, interact with subcon-
tractors and customers; formation of orders, completing of travel documents
and payments for transportation and services; marketing management, con-
trol over execution of transportation plans and timely response to the dy-
namics of the transport market [12, c. 52].

The use of marketing principles to form the demand makes it possi-
ble to improve the competitiveness of the railways by taking more careful
consideration of users' requirements for service quality, the practice of mu-
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tually beneficial discounts to tariffs, the provision of certain benefits to the
clientele, etc.

The main directions of further development of marketing in railway
transport Ukraine should be as follows [11, c. 156]:

« improvement of Ukrzaliznytsia's organizational structure by creating
an integrated marketing system;

» ensuring the necessary conditions for the marketing structures func-
tioning in all railways of Ukraine in accordance with its data profile
tasks and coordinate their activities at the level of the Marketing De-
partment of the Main Passenger Transportion Board of Ukrzalizny-
tsia;

+ elaboration of Ukrzaliznytsia marketing strategy and marketing
plans;

» development of methodological support on technology marketing re-
search;

» use of forecasting methods of economic conditions;

» improvement of tariff and communication policy;

» the use of marketing and logistics approach to transportation.

Thus, from all of the above, we can conclude that the process of
marketing management in transport involves work on the organization of
production and sale activities of transport enterprises, carrying out market-
ing research of the transport market, revealing the existing and potential
demand for transport services, creation of favorable economic and technical
conditions for their sales and ensuring efficient operation of transport enter-
prises. At this stage of the Ukrainian economy development, there are prob-
lems in marketing management at transport enterprises. In practice, there is
a common understanding of what a marketing specialist in a transport en-
terprise should do, specifically for railways. At present, rail transport focus-
es mainly on passenger transport, and freight traffic is left aside. Therefore,
the application of the principles and elements of marketing is extremely im-
portant for transport enterprises of Ukraine. This will allow businesses to
survive the economic crisis and take a strong position among competitors.
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INTERMODAL SHIPMENT: EXPERIENCE, FAULTS, PROSPECTS

Chernetskaia-Biletskaia N., Plotnikov D.
Volodymyr Dahl East Ukrainian National University

Currently the world economy has reached such a level of develop-
ment that it is becoming more demanding in the transport sector. First of all,
we are talking about cost effectiveness and speed of delivery, cargo safety,
and overall sustainability of the process.

European experience

One of the main transport policy directions in the European Union in
recent years has been the development of a system of combined (intermod-
al) cargo shipment that provides on the basis of logistical principles the op-
eration of continuous transport chains as a single "conveyor belt". Interna-
tional practice shows that more than a third of all international cargo trans-
portations carried out on a "door-to-door" basis is fulfilled with the help of
container trains. When choosing the most priority directions of the transport
industry development the governments of the European states give consid-
erable prominence to clear air ensuring, preservation of the environment
from harmful emissions, and ensuring the safety of people's lives.

The results of the Commission of the European Union's transport re-
search revealed significant advantages of containerized transport over con-
ventional transport by road. Rail Intermodal method of goods delivery is
widely used in Western Europe, because it provides:

e high speed and guaranteed delivery of goods in accordance with the

schedule of the train;

e guaranteed transportation safety in all weather conditions;
guaranteed protection of vehicles and goods during the movement
and stops of the train;
significant reduction in the time for border and customs control;
safety of the vehicle, saving its motor and fuel economy;
safety of motor roads;
preservation of the ecology of the environment;
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e savings in fuel costs and registration of shipping documents.

Rail intermodal technology originated in the United States and Can-
ada, and when transferred to the Western Europe faced considerable chal-
lenges: Many man-made constructions such as bridges, tunnels, the height
of the suspension of power supply, did not allow the successful application
of this technology. To solve this problem some part of man-made construc-
tions were redesigned, deepened the pockets in the bottom of the flatcars,
where the wheels of road trains and trailers fall. Such a technology is called
“rolling motorway”. This is transportation of the truck with the trailer or
semi-trailer on a railway flatcar with the lower floor. At the same time, if
the driver follows together with the cargo, in a special passenger car, then
this will be accompanied intermodal transportation (combined transport). If
the cargo goes without the driver — it is unaccompanied intermodal trans-
portation (combined transport). The car factories have established produc-
tion of road tractors equipped with a berth for one of the drivers, with a
large fuel reserve and with the speed of 100 km/h and above. A hitch of
such a road tractor with the trailer or container chassis was called a road
train.

Disadvantages of intermodal shipping

The disadvantage of intermodal shipping is the need to transport the
truck itself (the coefficient of utilization the railcar load capacity decreases
and there is a loss of productivity of the car), as well as the driver for whom
it is necessary to create comfortable conditions.

On some railways in England, United States, Germany, cargoes are
transported in semi-trailer wagons Road Railers with combined chassis. The
semitrailer is mounted on a railway trolley by means of a cascade connec-
tion of the semitrailer's support parts with a railway trolley. Wheels of semi-
trailers rise when moving on rails.

The disadvantage of such transportation is the low efficiency of us-
ing the load capacity of railway transport. This is due to the fact that, in ad-
dition to cargo, it is necessary to transport both the trailer or the car.

Now practically in every country of the world there are problems
connected with highways: these are traffic jams, poor quality of road pave-
ment or a complete lack of roads in some regions of the country. And all of
these problems require huge financial investments for their solution. Inter-
modal transport can partially solve them. If it will be proposed to auto carri-
ers to avoid the loaded or critical sections of the motorway by rail, saving
time and avoiding emergency situations, especially with favorable tariff
rates, then their interest will be huge.

Problems of implementation
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The essential problem is that to organise the rail intermodal transport
links as profitable and attractive business, it is necessary to develop an own
specialized rolling stock. Currently known cargo transport technologies of
this type cannot be used in a network-wide model on 1520 mm gauge rail-
ways due to its structural features, which do not comply with the specifics
of the operational rolling stock in the network of Ukrainian railways. It is
necessary to create conditions for speeding up the process of introducing
rail intermodal transportation to freight companies. In “Ukrzaliznytsya”
they also hope for state support — that is the subsidy for rail intermodal
shipments from the state budget. As arguments, they constantly remind
abound the environmental problems and the condition of highways in the
country, the need to unload and reduce accidents on the roads. But mean-
while the lobby of the relevant innovations in the legislation of the UZ is
not successful.

Obviously, the rail intermodal transportations themselves are quite
contradictory, and their organization requires an integrated approach, but
the fulfillment of the above conditions will favorably affect the develop-
ment of the intermodal freight in Ukraine.
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PERSPECTIVES AND PROBLEMS OF USING THE
INTEROPERABILITY PRINCIPLES ON RAILWAYS OF UKRAINE

Shvornikova A., Barabash V., Marchenko A.
Volodymyr Dahl East Ukrainian National University

Legal regulation of the transport complex plays a significant role in
ensuring high quality and customer service culture.

The need to create new standards aimed at ensuring work on the
harmonization of technical requirements and the adaptation of rail transport
for its integration into adjacent transport systems are combined under the
definition of interoperability [1].

According to the definition given in 1ISO / IEC 24765, Systems and
Software Engineering Vocabulary, Interoperability is the ability of two or
more systems or elements to exchange information and use this information.
However, the term “interoperability” defines not only a simple exchange of
information and its use, but also ensuring the coordinated interaction of par-
ticipants, for which a common notion of goals and methods of interaction
should be achieved [2].

So, interoperability is the ability of the Trans-European railway sys-
tem to provide safe, unhindered and continuous train traffic, to meet the op-
erational requirements for these lines. This ability is based on a set of regu-
latory, technical and operational conditions that must be met to meet the
basic requirements [3].

The possibility of solving the problem of actualizing the railway
messages scheme by improving the efficiency of application of the interop-
erability principles in the implementation of the program for the redistribu-
tion of freight train traffic within the international transport corridors of
Ukraine is proved. In turn, carrying out technological and technical trans-
formations in railway transport will help accelerate the pace of European in-
tegration, establish closer international economic cooperation, and will also
provide an opportunity to effectively use the advantageous geopolitical lo-
cation of Ukraine [4].

Ensuring the interoperability of railway systems 1520/1435 is based
on the optimal level of technical harmonization, the provision of which
makes it possible:

« simplification, improvement and development of international rail
transport;

» support for the gradual establishment of an internal equipment mar-
ket and services for the construction, rehabilitation, modernization
and operation of the Trans-European Railway system;
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« promoting the interoperability of the trans-European railway system.

The introduction of interoperable transport has many complexities
and requires the solution of problems [5]:

+ difference in track width;

« difference in dimensions of structures and rolling stock;

» voltage difference of electrified lines;

» the need to renew the funds of locomotive and haulage farms;

+ the need for IT;

» the need to create transport and logistics distribution centers and
terminal complexes;

» the need to develop the economy of electrification and power supply
on the basis of advanced achievements in the field of electric power
and rail transport;

« active international cooperation.
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INCREASE IN OVERALL PERFORMANCE OF
LOAD-LIFTING CRANES

Shevchenko S., Denisova N., Polupan E.
Volodymyr Dahl East Ukrainian National University

One of the directions of support of effective and safe operation of
load-lifting easels is increase in their productivity and service life by im-
proving of response characteristics. It is known that the principal reasons
which restrict service life of load-lifting easels are residual deformations
and fatigue cracks which collect and develop in a metalwork, especially
during transient phenomena. These processes are followed by sharp increase
in additional dynamic loads of oscillatory character which need to be re-
duced to smaller value. One of the directions of the decision of this task is
calculation of rational parameters of transient phenomenon. One of transient
phenomena of operation of load-lifting easels is process of braking of the
mechanism of movement of the bridge easel.

For determination of the rational brake characteristics of the mecha-
nism to movements of the bridge easel assuming determination and imple-
mentation of such law of change of brake force in case of which key param-
eters of transient phenomenon (time of braking of tr, value of the maximum
horizontal inertial load on P, metal construction, value of a maximum
load of P,™* arising in the drive when braking, the maximum deviation am-
plitude of a load after an easel 4™ stop) accept the most acceptable values
we will use application of mathematical methods of planning of experi-
ments in technique. Efficiency of use of methods of planning of experi-
ments in case of a research of dynamics of easels is justified in operations
[1, 2]. The task, determination of the rational mechanical characteristic of
the mechanism of movement of the easel in process braking, taking into ac-
count minimization of time of process of braking is set.

As the parameter of process optimization of braking of the easel, the
simultaneous assessment of four parameters is: tr, P,™, P, AM& As pri-
or information allows to give preliminary estimate to each separate parame-
ter, as the generalized criterion of optimization we use the generalized func-
tion of desirability offered by E. C. Harington [2]. For its creation parame-
ters need to set boundary values, having given it the appropriate marks in a
scale of desirability and to transform parameter values of optimization of t,
P,m P,m* Ama to the dimensionless scale of desirability allowing to de-
fine the private desirabilities of di, do, ds, ds of fig. 1 corresponding to them.

As time of braking of bridge tr cranes is limited on the one hand to
the minimum time of braking of tmin at which it isn't broken coupling of
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driving running wheels with rails, and with another by the maximum time
of braking of tnax of the technological process [3, 4] defined from condi-
tions, we will use function of transformation for bilateral restrictions.

very
good

0.80
good

0.60

satisfactory

0.40

bad
0.20

very

bad 1

0 | y
<a 2 -1 0 1 2 3

Fig. 1. Functions of desirabilities for bilateral di and
unilateral d2, ds, das of restrictions

Transformation of t7 values to a scale of d; is made for bilateral re-
striction of a type of tmin <ty <tmax by means of function:

d = exp[—(|Y'|)W} @
1
Inln—
where ’ 2 'tT - (tmax +tmin) f then from (1) _ dl
y=——= W=——=.
tma>< _tmin In |y'|

The exponent of w can be calculated if to set to some value y' d; val-
ue, it is preferable in the range of 0,6<d;<0,9.

Restrictions for the parameters P,™, P,™* 4™ have unilateral
character. As a convenient form of their transformation to do, ds, ds serves
dependence:

dy5s = eXp[_eXp(_y;,sA )]’ 2
where y'2 = boz + b12P,™; y's = Dos + b13-P,™; y'a = bos + D14 AT,
Coefficients of boz, bos, bos, bi2, bis, bis define, having set for two
values P,m P,m& gmax the corresponding values of desirabilities d2, ds, da
(see fig. 1).
Combination of private desirabilities in the generalized desirability
of D is carried out on a formula:
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Di3 = \]4 dli 'dzi 'dsi 'd4i ! (3)

where 4 — number of private functions of desirabilities;

di, do, d3, d4 — dimensionless estimates of the studied optimization pa-
rameters;

i — serial number of experience.

The generalized desirability of D’ represents the generalized criteri-
on in which size it is possible to estimate "quality" of transition process of
braking, it is also possible to call it criterion function.
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OPTIMIZATION OF TECHNOLOGY OF TRANSPORTATION OF
PASSENGERS IN LARGE CITIES USING MATHEMATICAL
MODELING

Yanovski P.%, Nesterenko H.2, Ozerova O.2
IKyiv National aviation university
2Dnipropetrovsk National University of Railway Transport

Transport infrastructure is one of the most important infrastructures,
ensuring the life of cities and regions. In the last decade in many major cit-
ies have been exhausted or close to exhaustion possibilities of extensive de-
velopment of transport networks. Therefore, special attention is acquiring
the optimal network planning, traffic flow improvements, optimization of
systems of public transport routes. The solution of such problems is impos-
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sible without mathematical modeling of transport networks. The main task
of mathematical models — identify and forecast all parameters of function-
ing of the transport network, such as traffic on all network elements, the
traffic volume in public transport, average speed, delay and loss of time.

The mathematical model adopted for the analysis of transport net-
works, significantly different problems solved, mathematical apparatus, ac-
cording to the used level of detail of the description of motion. Therefore, it
is not supposed possible to give a complete classification of these models.
Relying on functional role models, that is, those tasks for which they are ac-
cepted divided into three main classes: predictive models, simulation mod-
els, optimization models.

Forecast model flows and simulation models set themselves adequate
playback of transport streams. There is a greater number of models designed
to optimize functioning of transport networks. In this class of models solved
the problem of optimization of routes of passenger transport, an optimal
network configuration. Methods of optimization of transport networks rep-
resent a significant area of research that is beyond the scope of this review.

The choice of technological problems, subjective, and primarily as-
sociated is associated with the release of new scientific tasks, solution of
which can provide improved process control of passenger traffic, which will
increase the efficiency of the industry. One of the challenges for improving
technologies of transportation process is the creation of models (system
models) the process of transporting passengers to major nodes. The most
important conditions of the modern stage of development of methods of
management is the increasing knowledge-intensity and complexity of prob-
lems that require solutions.

Information level simulation is the most time-consuming, and it de-
scribes the possibility of solving problems on different levels. At the same
time, models and methods of the upper levels (economic analysis, planning,
management, etc.) to form and evaluate problems arising in the organization
and implementation of transportation processes. Development and creation
of multilevel system of models for the transportation process is a complex
and urgent scientific and technical problem in the field of urban passenger
transport.

The structure of the system models control the process of transporta-
tion of railway transport is multi-layered and can be represented as follows:
information-analytical representation of the transportation process (monitor-
ing of the functioning processes of passenger transport); economic models
of transportation process; mathematical modeling of the carriage of passen-
gers; the model to represent the socio-economic needs of the people in the
carriage (assessment of the efficiency of rail transport). The list of problems
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of mathematical and information modeling to improve the technology of
process of transportation of passengers in cities renewed through the high
complexity and magnitude of these processes and the growth of require-
ments to quality management.

The peculiarity of the tasks of improving the technology of process
of transportation of passengers in cities is the need of the formation of dy-
namic models for estimating the time of use of public transport. Analyzing
some economic appearances can be distinguished system of operation
which meet the mass random flow requests of the same type of action (for
maintenance). Such systems are called queueing systems.

In the middle of characteristics, which are investigated in queueing
systems are of particular importance to the characteristics of the incoming
stream of requests (service calls); the characteristics of the system that
serves the requirements coming from which is often called the service
mechanism (for example, the structure of the maintenance mechanism, the
duration of the individual maintenance requirements of certain elements of
the mechanism); the adopted service requirements or the service discipline.
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THE EFFECTIVENESS OF COMBINED STORAGE OF
ELECTRICAL ENERGY ON SHUNTING LOCOMOTIVES

Yarovoy R.
Ukrainian State University of Railway Transport

To determine the energy efficiency of the combined energy storage
during operation of the locomotive CHME3 shunting work was the devel-
opment of simulation model for a given mode of operation locomotive to
determine the required power of the heat engine and to estimate the value of
fuel savings resulting from the use of energy storage.
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Fig. 1. Structural scheme for calculation of efficiency of use of energy storage

Scheme of mathematical models for calculation of efficiency is
shown in Fig. 1. It presents six blocks.

In the first block is calculated tractive power of the locomotive on the
rim of the wheel pairs according to the known dependency of the velocity
from the path and tractive (braking) performance, or a given mode of refer-
ence of the train (position controller, the position of the brake valve driver).

The second block is used to determine engine power, which takes into ac-
count losses in the power transmission and the power consumption for K-pain
load.

A third block determining the drive status (degree of charge, stored ener-
ay).

The compare unit is used to adapt parameters of the energy Ministers of all
components of the power plant of the locomotive. This block contains all the con-
straints on the parameters of engines and energy storage. Depending on the power
at the wheel rim and their condition (degree of dawn-genest) drive, or collects or
releases energy.

Next is optimization of modes of power set key of the locomotive at a
minimum fuel consumption, which is carried out in the block selection of the op-
timal power diesel and modes of its work. This unit is associated with a block def-
inition consumption fell Islands, which use-able analytical relationships you waste
fuel from the power and frequency of rotation of the motor shaft.

The method of the gradient determines the optimal charge level of
the drive before leaving the train at the station. In the analytical models, the
optimal values of the power of a diesel engine, not the bypass for charge
storage in the partial modes of traction, coasting and regenerative braking.

In the simulation with the experimental da-regimes work of the lo-
comotive is selected the working position of the controller that provides the
minimum fuel consumption for the trip in comparison with other modes tak-
ing into account the possibility of charge storage in the recovery mode.
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The study of the modes of operation of the diesel storage ene-l mod-
els allowed us to determine the energy efficiency of the wreck operativnih
power plants and to assess the economic effect of their implementation.

Thus, the combined use of energy storage in the power circuit shunt-
ing locomotive allows you to reduce costs of fuel for shunting work
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DEVELOPMENT OF INFORMATION SYSTEM CONCEPT FOR
MONITORING THE MOVEMENT OF PUBLIC TRANSPORT

Drevetskyy V., Klepach M.
National University of Water and Natural Resources

At present, the provision of public transport services in most cases
do not meet the requirements of today. This applies both to the comfort of
the vehicle and charting his movements. The lack of controls and account-
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ing of passenger flow and therefore leads to costs that the price does not al-
ways meet the quality of service.

The developed concept includes the following components. The first
is - special devices - GPS-trackers installed on transport and track the coor-
dinates of the vehicle and transmit them via GSM / GPRS cellular network
to the cloud server. Such devices can be supplemented with additional mod-
ules for reading electronic tickets, electronic payment for transit through
bank cards or mobile phones.

The second part - "smart stop”, i.e. public transport equipped with
complex technical equipment. Such stops may have a separate closet in
crowded areas and transport, or installed separately terminals. Regardless of
the method of execution, electronic components must be compatible to fa-
cilitate unification of equipment and services.

Thus, electronic components stops terminals must fulfill the follow-
ing functions. First of all, a reflection of rapid and timely information about
the arrival of public transport. Useful additions can be Wi-Fi access points
to the Internet, the availability of slots for USB with high reliability and
protection against short-circuit for charging mobile devices. In the case of
the use of electronic ticket - printing terminals and calculation. Additional
devices that provide revenues and in part will seek funds to operate adver-
tising modules can be in the form of traveling bands, in the case of termi-
nals or electronic banner to a complete stop. An important and necessary is
a subsystem protection and warning against unauthorized access. The pres-
ence of cameras that support modern P2P protocol will enable monitoring
of public transport routes holders, providing information to the public and
will provide an opportunity to reduce the crime situation in the city by con-
necting to dispatchers and police information centers.

A key component of the concept is a specialized server software. Its
main task is to intake information from trackers, calculate approximate arri-
val time route vehicle and transfer this information to the appropriate termi-
nals stops and display this information in mobile applications and search for
maps and information systems. When using the electronic ticket server
software and perform computational functions, or act as a "mediator" be-
tween the client and the bank. In addition, electronic data processing ena-
bles rapid processing and issuing them in a convenient way for both gov-
ernment organizations and owners routes.

Thus developed the concept solves some important problems at pre-
sent transportation systems and management of settlements passenger traf-
fic.
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OPTIMIZATION OF TRANSPORT SERVICES FOR INDUSTRIAL
ENTERPRISES

Bekh P.
Dnipropetrovsk National University of Railway Transport
named after academician V. Lazaryan

Creation of the powerful long-range jet of car traffic volume is compara-
ble to the emergence of large rivers that are gaining its power from furrows,
which, in turn, are fed from many sources. As the numbers and capacities of
these sources are important for river, as an organization of working with enter-
prises, served by rail (not only for mass transportation) is important for car traffic
jets.

In addition, to provide its services to enterprises, railways need also to
profit from their activities.

The dependence of the number of supplies per day from their cost and the
dependence of the railway car-hours of lay-over time (while waiting for supply)
from the number of delivers have been researching by the authors.

If K — the number of rail cars per day, and E — the earnings of railway,
then the selection of the optimal option is reduced to the most simple tabular
formin Tablel

Table 1
The selection of the optimal number of delivered railway cars
K 1 2 3 4 5
E y z X a b
Railway profit can be calculated by the formula:
E=0-0G @)
Ciis defined by the formula:

€, =(D-cy)K, ()

On condition that D = C,
where D — the tariff or contractual fee for one supply to the enterprise,
Csp — the cost of delivery, maintenance of the staff, infrastructure, etc.
The definition of C; is shown in the formula:

Co=ntCrppyr (3)
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where Crc-hour, - flow rate per 1 railway car-hour, n — daily or weekly number
of cars on arrival, which is predicted from the data of ACK BP UZ-E, t — the
time of lay-over of the railway cars at the station, waiting on being supplied.

Calculate and accomplish all railway cars supplies to coincide it with
the beginning of their arrival time in trains is practically impossible. If we
assume that the railway cars supply to industrial enterprises is conducted
with an average interval I, then the time of arrival of cars at the station as
an event, regardless of supplying schedule, can happen at any time, ie the
average idle time of the railway car supply to the station can be taken as
approximately half of the interval between supplies. Then t can be calculated
by formula:

I~

1

TETE @

I3 | 2
B

From here:

. (D — Cop)K —120C 0 sy
B K ()

Limitations on the number of locomotives, customers served by one
station, where K; and t; are the amount and the duration of the supplies to the en-
terprise, are entered with the following formula:

Kty + Koty + o+ Kif; = (24 - trerh:]Mmcﬂ (6)

In formula (5) Di and Cy.i are entered in accordance.
Considering of the leased and own railway cars is proposed to be counted
by making changes to the formula (3):

Cr=(n— Ngpn ) bz Corir )
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