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Professor M. V. Vynokurov: stages of freight wagons creation (1930-1950)

Abstract. The urgent task of modern historical science is the comprehensive
study of the personalities of prominent scientists and engineers who made a
significant contribution to the formation of science and technology. The article is
devoted to the analysis of the activity of professor M. V. Vynokurov in the field of the
creation of freight wagons. In the history of science and technology. M. V. Vynokurov
pointed out that it had been decided to produce new wagons using light-alloy steel,
which greatly reduced the weight of the dead load. Such a solution was based on the
technical experience of the US wagon industry. Particular attention was paid to the
unification of the parts and assemblies subjected to the process of wear and damage
to the most, were replaced with the current and periodic repairs of the wagon. This
important measure has significantly reduced the cost of manufacturing and was
important for the organization of repair because it simplified the ability to replace
worn parts with spare ones. M. V. Vynokurov is known as a prominent specialist in
the field of rolling stock, he devoted his life to the development of carriages and
rolling stock. In preparing this article, chronological, typological, comparative
methods of historical knowledge, classification and systematization of historical
sources and bibliographic material were used that allowed to systematize and
critically evaluate the sources used in relation to the question of the stages of the
creation of freight wagons. The role of professor M. V. Vynokurov in this process is
shown, covering the 1930-1950 years, the most productive years of a scientist and
engineer. It was established that due to the personal contribution of M. V. Vynokurov
in the unification of parts for different types of freight wagons, there was a reduction
In operating costs of railways. This was achieved due to the massive production of
various types of freight wagons. Study of the development of freight wagons through
the biography of the scientist-engineer M. V. Vynokurov, which is an integral part of
the complex of knowledge, implies the application of a systematic approach as a
methodological means of scientific knowledge.
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Introduction

During the period of the railway transport existence, extensive experience in the
field of rolling stock has been accumulated. Mykhailo Vasyliovych Vynokurov is a
great example of this professional field (1890-1955) — doctor of technical sciences,
professor, general director of draft of 11 rank, specialist in the field of construction of
railway crews, dynamic interaction of rolling stock and track, teacher, organizer,
founder and first head of the "Wagons" Department of the Dnipro National
University of Rail Transport (DIIT).

Methods of the study

In the preparation of this article, chronological, typological, comparative
methods of historical knowledge (Pylypchuk & Strelko, 2017; Pylypchuk & Strelko,
2018; Ustiak, 2018, p. 406), classification and systematization of historical sources
and bibliographic material were used that allowed to systematize and critically
evaluate the sources used in relation to the stages of the creation of freight wagons.

Results and discussion

In the postwar years, the government set the task for the leaders of the railway
industry, to exceed the prewar level of transportation, which accordingly required an
increase in the carriage rolling stock. It was supposed to accomplish this task, with the
help of increased repair of defective wagons and the manufacture of new rolling stock.

M. V. Vynokurov noticed that the Soviet transport needed such wagons, which
would be built on the level of the best models of modern technology and would fully
meet the operational requirements of the railways. Therefore, he proposed his vision
that the most efficient freight wagons should be those which: were the best used
according to their carrying capacity and wagon capacity when transporting the widest
range of goods; made it possible to carry out loading and unloading works quickly
and conveniently; would have the lowest coefficient of packaging with sufficient
strength of the wagon structure.

Analyzing the cargo rolling stock in accordance with his own proposals
M. V. Vynokurov noticed that some of them did not quite meet the above
requirements. In particular, due to the insufficient storage capacity of the covered 50-
ton carriages which carrying load was used only by 77%, it turned out that each
wagon loaded on average only 40 tons. Due to insufficient floor area and body
carrying capacity, the lifting force of the four axle 50 and 60 ton platforms was used
only by 55-65% (Vynokurov & Skyba, 1945. p. 27). So, summing up the above
analysis, this led to the need to create new types of wagons, which took into account
all these disadvantages and develop more advanced designs. Similar questions were
also raised in his article by professor V. Povorozhenko and engineer L. Kohan in the
journal "Railway Transport" Ne7.

In accordance with the requirements of the rolling stock department of the All-
Union Research Institute of Railway Transport, it developed technical tasks for the
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design of new freight wagons — box cars, gondolas and platforms. Also at the same
time, the task was to determine the optimal values of the basic parameters of freight
wagons, based on the most rational use of their carrying load and carrying capacity
(Mokrshytskyi, 1946, p. 121).

For complete highlighting of this problem, it is advisable to give a description of
each type of wagon separately.

The box wagon is the most versatile since it is intended for the transportation of
goods requiring protection from outside air and other conditions. Such circumstances
Impose special requirements for choosing the main parameters of the box wagon. The
strength of the upper structure of the track on most of the mainline and side lines of
the national railways allowed loading on the rail not more than 18-19 tons. Such
loading limited the carrying capacity of the wagon in 50 tons. Increasing the carrying
capacity above 50 tons is also inappropriate and under the terms of using its lifting
force. The increase in the lifting force of the car required a simultaneous significant
increase in its carrying capacity for improvement in operation.

The experiments conducted by professor M. V. Vynokurov shown that due to
insufficient carrying capacity in the existing 50-ton carriages on average 40 tons were
transported. It was assumed a sufficient increase in capacity at dimensions 1-B, 0-B,
but only if the length of the wagon exceeded 16 m, which meant reducing the carload
to 3-3.5 t/m and elongation of the train. Consequently, the accepted carrying capacity
of the wagon is 50 tons.

The total and specific capacity of the main types of covered wagons which
operated on the railways of the USSR is given in table 1.

Table 1. The total and specific capacity of the main types of covered wagons which operated
on the railways of the USSR

Wagon names Carrying Storage Specific

load, capacity, capacity,
t m’ m°/t
Riveted structure of 1929 50 89,4 1.79
Welded structure of 1936 50 89.8 1.80
Welded structure according to 50 89.0 1.78

the unified drawing
Two-axle of the USSR factories 20 45.4 2.27
production

According to the specific volumes in the table, the load capacity of the covered
ones, especially the 50-ton carriages, can be used only when transporting loads of
more than a bulk weigh, heavyweight. However, in practice, in box wagons, a
sufficient quantity of low-volume cargo is transported, which, due to the insufficient
body capacity of the wagons, can not fully utilize their lifting capacity. Analysis on
the operation of covered wagons showed that their carrying capacity in the transport
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of various goods was utilized on average only by 77%, that is, 50-ton wagons are
practically used as wagons with a carrying capacity of 38-40 tons. The unsatisfactory
use of the lifting force of wagons is the result of incomplete or insufficient load
capacity of bodies.

Mykhailo Vasyliovych Vynokurov stated that along with the above values and
the ever-increasing volume of freight traffic with different weight characteristics
indicated the feasibility of replenishing the freight car fleet with high-capacity rail
wagons.

Confirmation of this was the practice of American railways, which car fleet was
replenished with box wagons of increased carrying capacity at a specified period (the
load carrying capacity remained unchanged at 36.3 or 45 tons). Consequently, by
1931 the largest capacity of a covered American railway wagon of general purpose
did not exceed 93 m®. The Association of American Railroads (AAR) wagon by the
standard of 1937 had a capacity of 105 m®. In 1940 wagons of capacity up to 108-
110 m® appeared, and in 1942 the AAR wagon with a storage capacity of 138 m* was
acceptesd as a standard. The specific capacity of wagons increased from 2.05 to
3.04 m’/t.

Also, M. V. Vynokurov noted that wagons with increased specific capacity are,
under other equal conditions, more versatile than with a low specific capacity, since
they allow better utilization of the carrying capacity of these wagons when
transporting not only heavy-weight but light-weight cargoes (cargoes with a small
volume weight). It is quite understandable that it is impossible to increase the specific
capacity of new wagons to an arbitrary value, because when choosing the volume of
wagons, it is necessary to take into account not only lightweight loads, as this will
result in irrational use of the volume of wagons in the transport of goods of large
weight and in inexpedient increase in the coefficient of tare carriages.

Investigation of the factors that determined the specific capacity of covered
wagons (cargo turnover structure, loaded and empty mileage, range of transport, etc.)
indicate the expediency of replenishing the freight car fleet with wagons with a
specific capacity up to 2.4 m*/t. With this specific capacity and carrying capacity of
50 tons, wagons should have a capacity of 110 m®, which was adopted as a basis for
the task designing of the wagon.

The choice of a rational relationship between the linear dimensions of the car
(Iength, width and height) is determined, on the one hand, by the specified capacity of
the body, and on the other, by the size of the rolling stock. The most economically
feasible is the combination of the main dimensions of the wagon, which ensures the
best use of the cross-section of the adopted dimension with the smallest possible
length of the wagon. In this case, the length of the train, and accordingly the length of
the station tracks, will be the smallest for it.

Wagon width, height, and length were determined by the following
considerations. Based on the need to maintain the interchange of equipment for
different human needs in transportation, the width of the car was 2750 mm. However,
with the full use of the 1-B dimension, the width of the wagon could be increased by
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100 mm, but this extension of the wagon led to an increase in its storage capacity by
only 3-3.5%. Therefore, the width of the wagon was 2750 mm, and the height at the
size 1-B it was 2750 mm and at the size 0-B it was 2400 mm. The internal length of
the wagon was 1450 mm.

In addition to the lack of capacity, the operational disadvantage of existing four-
wheel covered wagons was a relatively insufficient width of the door holes — 1830
mm. With such a width of the doorway, the use of mechanized vehicles during
loading of the goods became more complicated.

The presence of only one relatively narrow doors on each side of the wagon
made it difficult, and often made it impossible to load long-size carloads suitable for
transportation in covered wagons, which affected the versatility of such cars.

M. V. Vynokurov believed that in order to determine the value for which it
would be expedient to increase the width of the doorway in the covered four-wheel
carriages, one should proceed from the possibility of the passage of the mechanical
carriages into the wagon. For this purpose it was intended to increase the width of the
doorway to 2400-2500 mm. In 1942 the standard of the covered wagon adopted by
the AAR recommended increasing the width of the doorway of general purpose
vehicles to 2134-2439 mm (7 or 8 feet) (Vynokurov, 1949).

An increase of the above-proposed width was inappropriate as it would have led
to the reinforcement of the doors, and therefore it would have made it difficult to
open and to close them. So, the width of the doorway of the freight wagon was
2450 mm.

Alongside with the choice of the most rational in the technical and economic
ratio of the main parameters of the wagon, fully satisfying the operational
requirements, there was a need to manufacture structures of new wagons at the level
of the engineering machinery achievements of that time.

In the developed technical tasks on the new covered wagon, the frame of the
wagon was of welded construction from the rolled section and cast steel; it consisted
of the center sill, side, longitudinal and transverse beams, buffer, bolster and
intermediate beams. Center sill was made of rolled z-section. The above body center
plate of the center sill was reinforced with special cast steel and combined with the
draft gear stop of the automatic coupling. The upper center plate was supposed to be
eased and was on clinkers. The front draft gear stop of the automatic coupling was
combined with cast steels of an automatic-coupler striker. To prevent the wearing of
the walls of the center sill by the body frame of the friction gear, it was supposed to
install variable lining on the walls of the center sill as wearing out were replaced by
new ones. In this regard, the distance between the walls of the center sill increased to
350 mm. Also, the increased size was useful for the further modernization of auto-
coupling equipment.

The wagon body was foreseen in two variants: a slanting-wall structure with a
metal lattice and a wooden upholstery and a full metal structure with a wooden
upholstery inside.
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To strengthen the design of the body, the frontal walls are designed all-metal
from pressed sheets. Such a wall greatly increased the strength and rigidity of wagons
in the transverse direction and would prevent from destruction, as well as it would
provide better storage of goods.

The weak element in the construction of an existing covered wagon was the
roof. Poor attachment of the roof structure, and insufficient strength of the metal
roofing on a meter (10000 weights/axle/km) the roof must be completely renewed on
average 3-4.5 years. In fact, it was completely restored in shorter terms.

In newly built wagons, for the purpose of increasing the service life and
reducing operating maintenance costs, a whole metal roof of pressed sheets was
accepted. Mykhailo Vasyliovych noted that this introduction had almost twice
strengthened the roof in comparison with the previous designs.

On the USSR railways there operated gondola of two types: 50-ton released in
the US and 60-tons domestic gondolas. The latter were predominant in the gondola
fleet of freight cars of the country.

The general purpose of the gondola was characterized mainly for the
transportation of coal, ore and a number of other industrial goods. These cargoes
were transported on the networks of the Ural-Kuzbass, Moscow-Donbass, and the
upper structure of the track in these directions, as a rule, allowed loading from the
wheelset on rails to 20.5 tons. Such loading allowed the weight of the gondola brutto
to be up to 82 tons, and its carrying capacity up to 60 tons.

M. V. Vynokurov noted that ccording to the nature of the cargo transported in
gondolas, their most advantageous feature was a large carrying capacity, especially in
the universal type gondolas of the USSR. The gondolas produced in the USA had a
carrying capacity of 63.5 tons, and domestic had 60 tons (Krason & Niezgoda, 2014).

The carrying capacity of the domestic gondola for the transportation of coal, ore
and rolled steel products was also sufficient for the full utilization of its loading
capacity, as it is indicated in table 2.

Table 2. The carrying capacity of the domestic gondola for the transportation of coal, ore
and rolled steel products was also sufficient for the full utilization of its loading capacity

Name Use of load- Use of storage
carrying capacity,

capacity, % %

Ore 100 35

Coal 100 100

Coke 60 100

Rolled metal 100 60-70

Timber 45-56 100

Various equipment (machines, cars) 20-75 —
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Such data indicate that the storage capacity of domestic gondolas was 66.8 m§,
sufficient for full utilization of its carrying capacity in the transportation of coal, ore
and rolled steel products, which were transported in the gondolas in mass scale.

The lifting force was used the least satisfactory in the transportation of timber
and various equipment. Consequently, for the full use of the load capacity during the
transportation of such cargoes, the main factor was the length and floor area of the
wagon.

Calculating the optimal value of the specific capacity of the gondola and taking
into account taking into account the structure of cargo, empty running, the range of
transportatios M.V. Vynokurov, proved that this optimal value for the gondola is
1.10 m¥t, which corresponded to the value of the specific capacity of the existing
gondola (1.11 m*t). With such indicators of specific capacity and adopted load
capacity of 60 tons, the capacity of the gondola body had to be equal to
1.10-60=60.6 m*, which was adopted for the technical task of gondola designing
(Vinokurov, 1953).

The study also summarized that the size of the new gondola, load capacity, and
storage capacity were close to the existing parameters of the domestic gondola and
met the requirements envisaged in the technical specification only with some
adjustments regarding the structural characteristics in length or overall characteristics
for the existing gondolas. In existing types, the internal length was 12004 mm, in the
new ones it was 12400 mm.

Extension of the gondola cab was carried out without changing the existing
length of the frame by replacing the structures of the frontal walls by removing the
lean-to trussed strut of the corner posts. In order to determine the length, the internal
width of the gondola under the conditions of incorporation in the overall dimensions
was 2825 mm. The cab height of the gondola was 1.88 m.

After the experiments Professor M. V. Vynokurov indicated the best running
qualities and sufficient strength of the domestic type of gondola in accordance with
the safety of operation. And he also pointed out the existing disadvantages, among
which: the deflection of the truss top chord, breaking of the cemented joint of the
truss node, breaking and convexity of cross stays, the deformation of the frontal
doors.

Elimination of the above disadvantages of the gondola was assumed by
strengthening the upper ratchet strap, replacing the side doors on a swing all-metal
door with pressed walls, and replacing the wooden upholstery with a metal one.

In the gondola frame, the most frequent damage was its center sill in the places
of installation of the friction gear of the automatic coupling, among them: abrasion
and convexity of the upright post of the center sill around the angle stops, vertical
cracks in the front or rear angle stop of the automatic coupling, the tearing of the ribs
on the welding joints from the vertical wall of the center sill.

To eliminate these disadvantages it is assumed to use a center sill of special
rolled products, as well as installing alternating overlays on the walls of the center
sill, as in large-sized wagons.
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Flat car is an open freight caron designed for the transportation of long-length,
piece freight, containers and equipment that do not require protection from the
weather. The main type of four-axle flat cars of the USSR railways were side flat cars
with a lift capacity of 60 tons. In the fleet of domestic railways, there were also sided
flat cars with carrying capacity of 50 tons and without platforms with a lifting force
of 50 tons of the US production, as well as flat cars of domestic plants with a lifting
force of 60 tons (Naeimi, Zakeri, Shadfar & Esmaeili, 2015).

Characteristics of domestic sided flat cars are given in table 3.

Table 3 Characteristics of domestic sided flat cars are

Name Load Length Floor | Dead Tare Correlation
capacity, in the area, |load,| weight
t middle, m? t ratio
m

Welded 50 12.91 35.9 18.4 0.363 1.39
structure of
1932
Rolled 50 12.87 35.7 22.0 0.366 1.68
section
structure of
1936

According to the data in the table, the use of the load capacity of the 60-ton flat
car when loaded with various goods and their data with the characteristics are given
in table 4.

An analysis on the lifting capacity of an existing type of 60-ton platform
indicates that when transporting various loads accepted for platforms, their lifting
force is fully used in the transportation of two or three types of cargo (ore, metals).
Other cargoes give a very small load and, on average, the load capacity of four-axle
60-ton platforms does not exceed 35-50%.

Summarizing the analysis M. V. Vynokurov indicates that the most effective for
operation is a flat car with a lifting force of 40 tons. However, despite this, it was
decided not to limit the availability of flat cars with a lifting capacity of 40 tons for
the domestic freight car fleet, since it was impossible to transport heavy piece goods
on such flat cars.

Consequently, taking into account a number of advantages of flat cars of lifting
capacity 40 tons, as well as the need to have along with this fleet of flat cars, allowed
the transportation of heavy fix loads, the main parameters for design were developed
on two types of load carrying capacity of 40 and 60 tons.

For the choice of the optimal length of flat car the possibility of adapting it to
the conditions of bulk cargoes transportation was taken into account. The internal
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length of the flat car, equal to 13500 mm, provided the laying of stacks of the most
widespread wood species by length (6.5 m).

Table 4. The use of the load capacity of the 60-ton flat car when loaded with various goods

The name of the cargo | Possible loading on Percentage of load-carrying
the flat car capacity

Coal 26.9 53.8
Anthracite 28.3 56.6
Coke 18.8 36.6
Peat 10.7 21.4
Wood (round) 29.6 59.1
Sleeper 34.9 69.8
Fuel wood 27.2 54.3
Hardware items 37.4 74.9
Used machines 11.1 22.2
Straw 10.8 21.7
Sugar beet 18.0 36.0
Ferrous metal (scrap) 40.4 80.8
Fluxing material 42.7 85.4
Minerals (apatites) 48.5 87.0

The width of the platform was determined in terms of fitting the platform in
size. The height of the sides compared to the existing ones was slightly higher. For
longitudinal sides, the height was increased to 755 mm, and for transverse ones - to
605 mm. The increase in the storage capacity of the platform cab has made it possible
to significantly increase the utilization rate of new types of platforms.

In order to develop the design of the platform’s sides, it was necessary to take
into account a number of structural defects of the existing designs of the edge fittings,
resulting in massive loss and damage to the sides in operation. Such circumstances
were worthy of attention, as the railways suffered from colossal losses to compensate
for the premature wear of the sides.

To increase shelf life and reduce operating costs, new types of platforms were
made all-metal.

Tank wagons The lifting capacity of tank wagons operating on domestic
railways was quite different. The most efficient was a tank wagon with a cubic
capacity of 50 m®, in this connection, the capacity of the new tank wagon was 50
tons. Such a lifting force of a tank with a container of approximately 24 tons gives an
axle load of 18.5 tons. In addition, the adopted capacity of the boiler provided the
multiplicity with the main tanks of the existing types, determined particularly
important for cargo operation (Dadyko & Draichyk, 1954, p. 410).
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The design of the tank and especially the boiler was supposed to increase the
strength compared with the existing four-axle tanks. The frame of the wagon consists
of a center sill, side beams, cross beams (buffer, bolster and cross-bearer) and
bearings for supporting the tank shell on the frame. The main requirements were that
the thickness of the bottom and armor sheet should be at least 11 mm, and the upper
cylindrical part is not less than 9 mm.

Drain devices for kerosene-oil tanks were located at the bottom of the boiler and
had the occasion to open it through the hatch cover. For gasoline tanks, the drain
device was installed according to the siphon principle.

On the cap of petrol tanks, a safety valve, an exhaust valve and test ports were
provided for measuring the level of liquid in the tank. For transportation of heavy fuel
oil it was necessary to develop a design of a tank shell with a device for heating,
which would greatly facilitate the transportation and exhaust of black oil.

In order to develop the design of drainage devices, the latter must ensure that the
products are quickly drained and poured into the tank and guaranteed to be free from
the loss of devices along the way.

The number of bogies and axles in the old and new types of wagons was the
same. As for the design of the bogie, it had to be improved. The bogie is the most
difficult and responsible point in the design of the wagon. The running qualities of
the wagon (smoothness, stability, etc.) depend on the device of a bogie and its spring
suspension.

A new bogie for all four-wheel freight wagons was assumed with steel molded
sides, which were cast along with cellar boxes and molten center bearer. Advantages
were given to bogies without lower cross-linking. During the development of bogies
designs, special attention was given to the correct choice of spring suspension for the
more smooth running of the wagon. The spring suspension was required to provide a
deflection at a maximum statistical load of 35-45 mm and the maximum possible
deflection of 65-80 mm.

All freight wagons were required to have an automatic coupling and friction
draft gear. The relatively rapid wear of individual elements of hexagonal devices led
to the conclusion that it is necessary to increase the wear resistance of the draft gear
of the automatic coupling (Tekhnycheskyi spravochnyk zheleznodorozhnyka, 1953,
p. 304).

M. V. Vynokurov pointed out that it was decided to produce new wagons using
low-alloy steel, greatly facilitated the tare weight.. Such a solution was based on the
technical experience of the US wagon industry.

Particular attention was paid to the unification of parts and assemblies, that were
subjected to the process of wear and damage to the most, were replaced with the
current and periodic repairs of the wagon. This important measure has significantly
reduced the cost of manufacturing and was important for the organization of repair
because it simplified the ability to replace worn parts with spare ones.
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Conclusions

The above mentioned basic characteristics of freight wagons, as well as the
technical considerations and decisions of professor M. V. VVynokurov, obtained as a
result of the analysis of existing designs of freight wagons and the experience of their
operation, were the basis for designing and production of new types of freight
wagons. His primary task was to provide the railway transport with new freight cars
that corresponded to the level of the best samples of modern technology, Mykhailo
Vasyliovych embodied in the best way.
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Ycrak Haragia BosiogumupiBaa
KuiBcbkuit MixkHapOAHUI YHIBEPCUTET
49, Bymn. JIsBiBChKa, M. KriB, Ykpaina, 03179

IIpogecop M. B. BUHOKYpOB: eTanu CTBOPEHHSI BAHTAKHUX BaroHiB
(1930-1950)

AHnomauyia. AxmyanvHumM 3A80AHHAM CY4ACHOI ICMOPUYHOI HAYKU € B8cebiyHe
BUBUEHHS NEPCOHANIU BUOAMHUX 8UEHUX MA IHICeHepis, AKI 3p0OUNU 8a20MULL BHECOK
8 CmaHo8NeHHs Hayku [ mexuiku. Cmamms npucesidena auaunizy OislbHOCMI
npoghecopa M. B. Bunokypoea y cghepi cmeopenus sanmadgichux 6acouie. B icmopii
Hayku i mexuiku M. B. Bunokypos gidomuii sk 6usHauHuil cneyiaiicm 8 2anys3i
PYXOMO20 CKNady, 6IH HNPUCBAMUB CBOE JHCUMM pO3POOYI 6A20HI8 [ 8A2OHHO20
ecocnodapcmea. M. B. Bunokypos 3aysadicus, wo 0y10 NPULiHAMO SUNycKamu HO8I
8A20HU 3 GUKOPUCMAHHAM HU3bKOAE208AHOI CMANI, WO 3HAYHO NONE2ULy8alo 6a2y
mapu. Take piwenns 6a3y8anocs Ha 8PAXYBAHHI MEXHIUHO20 00CBI0Y 8A20H00V0I8HOI
npomucnosocmi CILIA. Ocobnuea yeaea npuodinsanacs yHigikayii Oemaneti i
KOMNJEKMYOUUX 8y31ie, AKI niodasanucs 6 npoyeci exkcniyamayii 3HOcy i
Hauyacmiuum HOWKOONCEHHAM, 6 HACNIOOK 4020 GOHU 3AMIHIOBANUCA NpU
HOMOYHOMY Ma NepiooudHUX pemonmax eacowa. Lleii eaxciusii 3axio 0asas 3HauHe
BHUJICEHHS. CODIBAPMOCMI BUCOMOBIEHHS | MAB BeluKe 3HAYEeHHsl O OpeaHizayii
PEMOHMY, MOMY WO CHPOWYBA8 MONCIUBICMb 3AMIHU 3HOWEHUX Oemaell
3anachumu. Ilpu nideomosyi danoi cmammi OY10 3ACMOCOBAHO XPOHONO2IUHULL
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MUNOJIO2IUHULL, NOPIBHANbHUL Memoou ICMOPUYHO20 NI3HAHHA, Klacuikayii ma
cucmemamuzayii icmopuyHux oxcepei i bioniocpagpiunoco mamepiany, AKi 00360.1UNU
cucmemMamu3y8amu ma KPUMU4YHO OYIHUMU BUKOPUCMAHI 0dicepela CMOCO8HO
NUMAHHA emanié CmMEOPeHHs BaHMAdCHUX 6acoHuis. lloxazana ponv npogecopa
M. B. Bunokyposa 6 uyvomy npoyeci, oxonmowuu 1930—1950 pp., natibinrbuw
NPOOYKMUBHI POKU 8UEH020 Ma iHdceHepa. Becmanosneno, wo 3a60axku ocoobucmomy
snecky M. B. Bunokypoea 6 yHigixayito Oemaneu Ons Pi3HUX MUNIE BAHMANCHUX
8A20HIB, BI0OYNOCA 30eule8NeHHs eKCHIyamayiunux eumpam 3ani3Huys. ILle
00CA2aN10C5 3a805KU MACOBOMY BUSOMOBNEHHIO PIZHUX TMUNIE 8AHMANICHUX 8A2OHIE.
Buguenns po3eumxy 6aHmMadcHux 6a2ouié uepe3z Oiocpailo 6ueHo2o-iHdceHepa
M. B. Bunokypoéa, wjo € CKIA008010 YACMUHON KOMNJIEKCY 3HAHb, nepeodbadac
3aCmocy8ants CUCMEMHO20 NIOX00y AK MemoO0J02IYH020 3ac00y HAYKOBO20
NI3HAHHA.

Knwuogi cnosa: 3aniznuunuu mpaucnopm, eazcouu; M. B. Bunokypos, nayka u
mexHiKa, iHJceHep

Ycerak Haraass BaragumupoBHa
KueBchkuil MeXTyHApOIHBIN YHUBEPCUTET
49, yn. JIbBoBcKas, r. Kues, Ykpauna, 03179

IIpogeccop M. B. BUHOKYpPOB: 3Tanbl CO31aHHs IPY30BbIX BATOHOB
(1930-1950)

Annomayun. AxmyanvHou 3a0aveli COBPEMEHHOU UCMOPUYECKOU HAYKU
ABNAEMCS BCECMOPOHHee U3YUeHUe NePCOHANUL BbLOAIOWUXCS VHEHbIX U UHICEHEPOS,
Komopuvle coenaiu 6ecombvli 6KIA0 8 CmaHosieHue Hayku u mexrHuku. Cmamos
nocesawena aumanuzy OdeamervHocmu npogeccopa M. B. Bunokyposea 6 cghepe
CO30aHUsl 2PYy308blX 6a20H08. B ucmopuu nayxu u mexuuxu M. B. Bunoxypos
usBecmeH Kak GblOQOWULCS CHeYUAIUCm 6 00aacmu NOOBUICHO20 COCMABd, OH
NOCAMUNL  CBOI0  JICU3HL  paA3pabomKe B6A20HO8 U  BACOHHO20  XO3AUCMEA.
M. B. Bunokypog ommemun, umo ObLIO NPUHAMO BbINYCKAMb HOBblE BA2OHLI C
UCNONIL308AHUEM HU3ZKOJIECUPOBAHHOL CMANU, YMO 3HAYUMENbHO 00e24ano 6ec
mapwl. Taxkoe peweHue 06a3upo8anocy HA yueme MEXHUYECKO20 ONvlma
sazonocmpoumenvtou npomviuiiennocmu CIIA. Ocoboe 6Humanue Yy0ensnocsy
VHUuUKayuu demaneti U KOMNJIEKMYOUWUX V37108, KOMopbvle N00Bep2aluch 8 Npoyecce
IKCHIyamayuu U3HOCY U 4Y4aCMbIM NOBPENCOCHUSIM, 6 C1e0CmeUuU 4e20 OHU
3AMEHSANUCL, NPpU MeKywem U HNepuoouyecKUx pPemMOHmax 6a2oHd. Omo 8aMCHOe
Meponpusmue 0asalo 3HAYUMENbHOE CHUMNCEHUE CeDecmouMocmu U320MmoeieHus u
umeno Oonvuwioe 3HaveHue O OPSAHURAYUU PEeMOHMA, MAK KaxK YHApousaio
B03MONCHOCb 3AMEHbl USHOULEHHbIX Oemaneti 3anacHvimu. 1lpu noozomoske 0aHHOU
cmambsu ObLIU UCNONIL30BAHBL XPOHOJOSUYECKUU, MUNOJOSUYECKUU, CPABHUMETbHBIL
Memoobl  UCMOPUHEeCKO20  NO3HAHUS,  Klaccugukayuu u — cucmemamusayuu
ucmopuyeckux UCMOYHUKO8 U  Oubauoepaguyeckoeo mamepuaid, Komopbie
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NO36OMUNU  CUCMEMAMUZUPOBAMb U KPUMUYECKU OYEHUMb  UCHOTb308AHHbIE
UCMOYHUKYU NO BONPOCY SMAN08 CO30aHUs 2py308vblx 6a2oHos. llokazana ponw
npogeccopa M. B. Bunoxypoea 6 smom npoyecce, éxmouasn 1930-1950 ez., naubonee
NPOOYKMUBHbBIE 200bl YUEH020 U UHJceHepa. Ycmarnoseneno, ymo 61a200aps TU4HOMY
eknady M. B. Bunoxkyposa 6 ynugukayuio oemaeii 051 pasiuyHblX MUnos8 2py308bix
8a20H08, NPOUZOULIO YOeuleglleHue IKCNILYAMAYUOHHBIX PACX0008 HCELE3HbIX 00POo2.
Omo odocmueanocvy 601a200apsi MACCOBOMY U32OMOBIEHUIO PA3IUYHBIX MUNOE
2py308bIX 6a20H08. M3y ueHue pazeumus 2py306blX B6A20HO8 uepe3 Ouozpaguio
yuenozo-unxcenepa M. B. Bunokypoea, umo aensgemcs coCmasHoOu — YACMbIo
KOMNaeKca 3HAHUU, Npeonoaazaem HpUMeHeHue CUCMEeMHO20 Nnooxo0d Kak
Memo00N02U1eCKO20 CpeoCcmea Hay4H020 NO3ZHAHUS.

Knwuesoie cnoea: JHCENe3HOOOPOIHCHBII mpauncnopm, 8A20HDbI,
M. B. Bunoxkypo8, nayka u mexnuka, uHicenep
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