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INTRODUCTION

We are pleased to present the inaugural issue of the International Journal of Professional
Science for the year 2024. This research and practice edition serves as a platform for scientific
articles contributed by students, graduate students, postdoctoral students, doctoral
candidates, and research scientists from Russia, the countries of the FSU, Europe, and
beyond. The journal aims to reflect the dynamic processes and transformations taking place
in the ever-evolving landscape of contemporary knowledge.

In this first issue, we feature a diverse range of articles that span various disciplines,
offering valuable insights and analyses. The contributions in this issue encompass the
following categories:

Reviews and Analysis

Technological Developments

Transport and Mobility

We invite our readers to explore the thought-provoking content presented in this issue,
which includes articles on narrative pragmatics, technological advancements, and
assessments related to train traffic safety. These contributions showcase the commitment of
researchers from diverse backgrounds to furthering our understanding of critical subjects.

As we embark on this exciting journey with Volume 1 of the International Journal of
Professional Science, we look forward to the continued exchange of knowledge and the
dissemination of groundbreaking research.

Krasnova N.A, Editor-in-Chief
International Journal of Professional Science
2024

International journal of Professional Science,
Ne1(2) - 2024
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REVIEWS AND ANALYSIS

UDC 821.581

Sidorenko A. Narrative Pragmatics of the Chinese Socialist
Realism

HappaTuBHas nparmartika KUTanckoro counanmcTU4eckoro peannsma

Sidorenko Andrei,
PhD in Philology, Dept. of Chinese Philology, Faculty of Asian and African Studies,
St. Petersburg State University

Abstract. The article considers the narrative structure of the Chinese socialist realist novels, also known as the
Chinese Red Classics, the literature or the 17-year period. Two well-known novels are used as examples: “The Sun Shines
Over the Sangan River” (1948) by Ding Ling, and “Defense of Yan'an” (1954) by Du Pengcheng. The article traces the main
features of socialist realist grant narrative as exemplified by the Chinese Red Classics. It is concluded that the narrative
pragmatics are devised mostly to facilitate the workings of socialist value guidances.

Keywords: Chinese Literature, socialist realism, literary pragmatics, Du Pengcheng, Ding Ling, military fiction,
Land Reform

PeueH3eHT: TemHukoBa JInHa BopurcoBHa - kaHougat puonorMyecKnx Hayk, AOLEHT (Hay4Has
cneymnansHocTb 10.02.19-Teopus a3bika). PIEOY BO «Kybl'TY», 3aB. kadenpoin MIHoCcTpaHHbIX
a3blkoB Nel. YneH Poccuiickoin KommyHrkaTusHom Accoumaumm

Introduction

Pragmatics is a discipline that studies the relationship of signs to their interpreters [11,
p. 71]. The most common linguistic pragmatics, which studies the perception of statements
by recipients. Thus, if we consider literature as a sign system, then the attitude of a literary
work to the reader, in our opinion, can be considered literary pragmatics.

Literary pragmatics is an analysis of the contextualization (interpretability) of literature,
using simultaneously "traditional" literary methods - historical-cultural, sociological,
biographical and "new", precise literary methods. Literary pragmatics again draws attention
to the connection between rhetoric and poetics [12, p. xiv].

When we read a text, we first try to understand what it is about, and then already having
some information, we perceive it with our expectations, which are either justified or not [7, p.
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19-20]. That is, the previously mentioned process of identifying the perceived information and
the information already available to the reader takes place. Due to the fact that the available
information differs from reader to reader, "what is clear to one reader may not be clear to
another" [7, p. 14].

Ding Ling's Novel "The Sun Shines Over the Sanggan River" (1948)

Ding Ling's novel T# "The Sun Over the Sanggan River" KfH 18 7£ 79 t (1948) is

one of the most famous novels about land reform, translated into Russian, English, German,
Japanese and other languages. This novel is based on the personal experience of the writer
during her work on land reform in the Chinese countryside in 1946-1947, where she was sent
after being criticized as part of the "style regulation movement" 2 Xizxf (1942 -1944) [9, p.

26]. While working on the novel, Ding Ling purposefully studied the novel “Virgin Soil
Upturned” by M. A. Sholokhov (1932) [1, p. 157]

The plot of the novel is based on the struggle of village activists for the redistribution of
landowners' land and the redistribution of property with the active participation of the working
group. The plot of the novel spans only two weeks. Events develop linearly - first, the
"alignment of forces" is given, positive and negative characters are described. The land reform
and other socialist transformations have supporters and opponents, respectively, the attitude
of the heroes to the transformations reflects their division into positive and negative.

Value guidelines are provided not only descriptively, through the personosphere, but also
through narrative, the basis of which in the novel "The Sun Shines Over the Sangan River" is
the struggle for a change of power.

A fairly detailed structural model of the narrative in the novel of socialist realism is built
in the well-known work of K. Clark [4, p. 159-188, 255-261]. K. Clark argues that all the novels
of Soviet socialist realism, in one way or another, are based on the “path to consciousness”
[4, p. 255].

As in the novels of the Stalinist era, in the novel by Ding Ling we are faced with "an artistic
interpretation of historical events based on the Marxist-Leninist concept of history" [4, p. 159].
At the beginning of the novel, the brigade arrives in the village and a general disposition is
given. Then, they try to rouse the masses to fight, but nothing comes of them, the peasants
could not take the documents from the wife of the landowner Li Zijun, that is, the "seeing"
metagero faced the first obstacle on the way to awareness.
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Taking into account the remarks of K. Clark [4, p. 160-161], it should be said that this
scene is necessary from the point of view of the structure of the novel of socialist realism. If
the peasants immediately came and were able to cope with the landowner, then the novel
would not sufficiently reveal the leading role of the party in the person of the members of the
brigade.

After the defeat, the peasants go to collect and collectivize the fruits from the
landowner's garden, and here we see the brigade's first victory. Even the most timid peasants
who passed by the garden also got involved in the work, became more cheerful and helped to
pick fruit, that is, if earlier they considered fruits from the landowner's garden to be someone
else's property, now they have taken the path of liberation from the oppression of the
landowners. When collectivizing the landlord's orchards, the peasants joke, laugh, everyone
is in high spirits. The main victory was not over the landowner, who, by the way, had fled by
that time, but over the "slave", "backward" consciousness of the peasants, that is, here the
reader is shown the growth of the consciousness of the collective meta-hero [5, p. 280].

Another interesting episode from the point of view of literary pragmatics is the night after
the first peasant meeting, which did not go very well. To reinforce the negative perception of
this episode, Ding Ling describes how villagers communicate with the groans of a mother
whose child is dying [5, p. 118-120]. The dying child and the mother's hopes for his recovery
are compared with the peasants' fears of the landlords and their hopes for a fair redistribution
of property. This metaphor can be called a vivid example of postulating value guidances.

After the arrest of Qian Wengui, the whole village suddenly revived, everyone laughed
merrily, loudly discussed this news - there is a positive characteristic of this event [5, p. 362-
363].

At the meeting, the peasants, one after another, do not hesitate to tell how Qian Wengui
ruined their lives. Interestingly, “some guy from the crowd” orders Qian Wenguyu to kneel, and
the peasants then pick up this exclamation. Then someone (that is, again not a specific
character of the novel, but an impersonal representative of the peasant masses) thought of
putting a cap on his head [5, p. 393-394]. The replies of the peasants at the rally are also quite
saturated with socialist rhetoric, we clearly see that the peasants do not speak each in their
own name, and not so much to Qian Wengui as a specific person, but on behalf of the peasant
class to the exploiter class [5, p. 394-395]. In general, we are faced with a guidance towards
depersonalization, that is, the primacy of the collective over the individual.

After the meeting and "reprisals" over Qian Wengui, jubilant shouts were heard in the air,
the peasants were in high spirits [5, p. 404]. Here we see a guidance towards a violent change
in reality in the interests of the peasantry. That is, according to the laws of Chinese socialist
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realism about China in the mid-1940s, the peasants had to beat the landowner and, in every
sense of the word, bring him to his knees (both literally and depriving him of all property and
publicly condemning him), therefore, having done this they are happy.

When redistributing land, some of the activists are trying to make sure that they get better
land, since they have more merit in the fight against exploiters. The members of the brigade
find out about this and say that all decisions on the redistribution of land will be submitted to
the peasant union. Once again, we are faced with the idea that the Communist Party plays a
leading role, however, as Ding Ling describes it, we see here not at all a personal initiative, but
that the masses will decide, which is certainly fair.

In Chapter 51, which describes the division of property confiscated from the landowners,
everyone rejoices, acts in concert and amicably. It should be noted here that, as Ding Ling
writes, the peasants did not fight over the same things, as the brigade leader Wen Cai feared,
but quickly reached an agreement themselves [5, p. 435]. Let us say it again that according to
the ideological principles of the CCP, the peasants were the most progressive stratum of the
population, and such a "backward" way of resolving conflicts among themselves, like quarrels
and fights, can not be combined with its image.

Further, Ding Ling writes that “after moving into the houses of the peasants, the red
lacquered furniture began to look even more elegant, shone brighter than ever before ... ...
Joyful laughter was heard everywhere in the village” [5, p. 441]. Here again we see how Ding
Ling speculatively juxtaposes the events of the reform and the description, which is dominated
by words with positive semantics.

At the level of the plot, we see a similar technique - the end of the land reform, like the
ending of the novel, coincides with the Mid-Autumn Festival. The novel ends with a general
triumph - on the theatrical platform are the slogans "Each plowman has his own field!", "Down
with feudalism!", "Fight for land reform!" etc. The peasants are dressed in new clothes, on the
tables there is festive food, in the streets there are crackling crackers [5, p. 447-449]. Part of
the celebration consisted in holding a meeting of the peasant union, at which the peasants are
given documents for the land, and the old ones are declared invalid. Before that, all those
present bowed to the portrait of Mao Zedong.

Here it should be said again about the claims of socialist ideology to the place of a "new
religion". The son of one of the peasants says to his father: “The Buddha doesn't care about
us, no matter how much we burned incense - he never paid attention to us. And as soon as
Mao Zedong ordered, we were immediately allocated land. It turns out that Mao Zedong is our
Buddha” [5, p. 419].
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The holiday ends with a solemn demonstration, after which the militias line up and go to
build fortifications to defend against the Kuomintang army. Despite the fact that the situation
on the front of the civil war escalated, the peasants firmly believed in victory and quietly went
home for a festive dinner [5, p. 455].

Here we see an attitude of historical optimism, which is the cornerstone of the value
pragmatics of socialist realism - peasants and activists know that the struggle is not over yet,
but Ding Ling realized that they are the driving force of history and that they could not act
insecure.

At the end of this section, let us once again draw attention to the fact that the joys and
hardships of the peasants are disclosed in sufficient detail, while there is no such phenomenon
as the "problems of landowners" in the novel. The motives of the exploiters are self-interest,
or unmotivated anger and meanness. Such a disparity in the detalization of the characteristics,
as we have already noted, is the essence of the descriptive configuration used to build the
opposition "friend" - "foe".

Taking into account the above, we should also recall the remarks made by the famous
Chinese-American literary critic Xia Zhiging in his review of the novel. The researcher writes
that Ding Ling, describing the hatred of the peasants for the landowners, leaves out the
feelings of fear and injustice of what is happening experienced by those against whom they
fought during the land reform, apparently due to the restrictions imposed on writers by the
then party leadership [8, p. 487-488].

Du Pengcheng's novel "Defense of Yan'an" (1954)

Du Pengcheng's novel #tHi5FE (1921-1991) “Defense of Yan'an” (1954) {& 2 ZiEZ¢is one

of the most famous novels of the early period of the PRC about the civil war of 1945-1949.
The novel laid the foundations and is one of the classic examples of epic military prose of this
time [2, p. 45; 3, p. 390].

The novel consists of eight chapters, named (except for the last one) according to the
places where the company of the protagonist Zhou Dayong patrticipates in combat. We can
say that it is organized geographically, and the hostilities are a kind of loss and return of the
"holy land", in the role of which is the city of Yan'an.

The plot of the novel is built in accordance with the concept “from victories to greater
victories”. At the same time, its structure is quite homogeneous and even predictable:
receiving a task, then a transition, then a battle, then a victory, and so on in a circle.
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The first chapter describes how the communist troops leave Yan'an. As Yu. M. Lotman
notes, “geography turns into symbolism extremely easily. This is especially noticeable when
this or that geographical point becomes a place of intense hostilities...” [10, p. 303].

Yan'an in the novel appears as the embodiment of the ideals of communism, or, to
paraphrase Yu.M. Lotman, serves as a “real equivalent of communist ideals” with features of
a “holy land” within the framework of religious perception [10, p. 297-298]. Yan'an is a kind of
"Jerusalem" for the communists. While many churches were erected in the old city of
Jerusalem, where Jesus set foot, in Yenan since 1935 the headquarters of the CCP Central
Committee was located, where Mao Zedong lived. Before the beginning of the hostilities
described in the novel, Yan'an was a "paradise" described in pastoral colors: goats and sheep
galloped over the mountains, and friendly and hardworking peasants sang songs [6, p. 11-17].

When Zhou Dayong told the soldiers of his company at the rally that their troops had left
Yan’an, everyone immediately stood up and fell silent as if they were ordered, and the sky
immediately darkened. The soldiers burst into tears. At the same time, one of the commanders
noticed that it was not his first year in the war and for the first time he saw the soldiers crying
when leaving the settlement [6, p. 32-36]. This clearly indicates Yan'an's status as a "holy
land" in communist mythology. For complete clarity, in the novel Yan'an is even called i

"sheng di" several times, that is, the holy land.

In Du Pengcheng's novel, Yan'an serves as “the locus where history meets myth and
fiction crystallizes into Truth,” Wang Dewei notes. The defense of Yan'an is not a mission and
a military operation, but a holy war against the infidels ... ... the narrative becomes more
religious as it develops, and the war requires unconditional self-sacrifice from all believers”
[13, p. 164].

At the beginning of the novel, in order to "set the tone" for the story, a scene of an air
raid by the Kuomintang on refugees retreating from Yenan is described. Here the reader sees
an old woman mourning her murdered daughter-in-law and her wounded grandson. Then Du
Pengcheng thickens the colors - planes fly over again and shoot civilians from machine guns.
Right in front of Zhou Dayong's eyes (and, accordingly, the reader's), bullets pierce a nursing
mother with a baby [6, p. 11-17]. A woman with a baby in a pool of blood is a painting with
clearly negative semantics, the origin of which is attributed to the Kuomintang, which,
accordingly, is convincingly positioned as an "enemy" or "alien".

Given that Yan'an is a holy land, the novel begins with its loss as a "low point." The first
mission that Zhou Dayun's company undertakes is to strike at the thirty-sixth brigade of Hu
Zongnan's troops. It was executed with brilliance: the brigade was defeated, even the
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commander of the enemy brigade was captured. It turns out that even while retreating, the
CCP troops are victorious.

Further, in the second chapter, Zhou Dayong's company is tasked with simulating the
retreat of the main forces in order to lure the enemy to the side necessary for the CCP troops
while their troops storm another city. The task was completed successfully again. This assault
is the first offensive operation of the CCP forces on the northwestern front, which is positioned
as a greater victory than the previous one. Moreover, machine gunner Wang Laohu captured
the brigadier general of the Kuomintang troops - that is, both the army as a whole and
individual good characters are achieving new successes.

In the third chapter, the unit, which includes Zhou Dayong's company, receives a new,
even more difficult task - to make a long march across the desert area in order to prevent
encirclement and strike the enemy first. Zhou Dayong now, in addition to the duties of a
company commander, also has the duties of a political instructor. In this chapter, a lot of
attention is paid not only to the difficulties in the campaign, but also to political work -
Commissar Li Cheng introduces Zhou Dayun to a course on the intricacies of working with
personnel. The author's intention here, as we see it, is to show the reader that the CCP's
victory in the war is not only military, but also political.

In the fourth chapter, the description of the hardships of a camp life continues. The forces
of the soldiers are strained to the limit. Here the reader is shown not the victory of the troops
as a whole, but the victory of individual soldiers over themselves and over the circumstances.
It turns out that in order for the victories to seem bigger and bigger, the author shifts the angle
from the battles (since the CCP army on the North-Western Front was retreating at that time),
concentrating the reader's attention on individual people and units. Due to this, Du Pengcheng
does not step off the track "from victories to greater victories" in the narrative structure of the
novel.

Also, speaking about the novel as a whole, we note that a detailed description of
campaigns, not battles, was introduced so as not to inadvertently make the reader feel that
the Kuomintang army is a worthy rival. The only reason for the severity of the battles described
in the novel is the enemy's multiple superiority, but in no way his military skill.

Interesting in this chapter is the death of 57-year-old revolution veteran Sun Quanhou. It
is quite remarkable that this is almost the only death of a communist warrior described in detail
in the novel. First of all, let us pay attention to the fact that Sun Quanhou is a cook, and he
died from illness on the march. At the same time, Du Pengcheng prefers not to focus his (and
readers') attention on the deaths of communists in battles at the hands of the Kuomintang.
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This chapter also contains a lot about political work. There is no fighting in the fourth
chapter, except for the capture of a village on the outskirts of Yulin at the end of the chapter.
Again, this is intended to show that the CCP troops are marching towards victory all the time.

In Chapter 5, the CCP troops lift the siege from Yulin City. Despite the fact that Yulin is
the end point of the long transition described in the previous chapter, the withdrawal of the
army was not made at the end of the previous chapter, but at the beginning of the next, fifth,
so as not to create the impression that the CCP army is moving towards retreat, that is, along
a downward trajectory.

During the retreat, Zhou Dayong's company in the battalion was ordered to cover the
withdrawal of troops. Due to the death of the messenger, Zhou Dayong and his colleagues
find themselves behind the front line, cut off from the main forces. The fighting situation is
heating up to the limit. It is this disposition that gives Du Pengcheng the opportunity to
describe the battles of Zhou Dayong's troops against the many times superior enemy forces,
without looking too closely at the realism and thereby not hinting at the incompetence of the
command.

In this chapter, during the hardest battles, Zhou Dayong is wounded in the head, many
soldiers are killed (but none of the main characters), a threat of encirclement appears, etc. The
ratio of the forces of the enemy and the CPC in these battles sometimes reaches one hundred
to one. With this, Du Pengcheng, in an exaggerated form, tells the reader about the bravery
and personal feat of the PLA soldiers in the civil war. This chapter, in which Zhou Dayong's
company is essentially "coming back to life after being killed" is the largest in terms of volume.

If we talk about the military operations of the PLA as a whole, then the sixth chapter of
the novel is its culmination. At the beginning of the chapter, it is mentioned in passing that
enemy troops control most of the territory of Shenganning, but this is said in passing, so as
not to focus on this. The main emphasis is on the fact that the communist troops are about to
launch a counteroffensive.

The seventh chapter is the continuation of the climax of the novel. If the previous chapter
is the largest military victory of the Northwest Army as a whole, then here the reader is faced
with the most difficult task for Zhou Dayong and his comrades in arms. The newly created
battalion, headed by Zhou Dayun, first comes in from the rear, and then ambushes the enemy,
who is randomly retreating to Yenan, which the Kuomintang will not have long to own. Zhou
Dayong and his associates again found themselves behind enemy lines and are fighting with
superior enemy forces, but now - already by order of the command, and not by coincidence,
as it was in the fifth chapter. If we turn back to the logic of the narrative, it is easy to see that
Zhou Dayong is in a more responsible position, and receives a more difficult task. The logic of
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the narrative leads the reader to the conclusion that no matter what task the party sets before
them, its soldiers who grow up under its leadership will certainly cope with it. In terms of the
intensity of passions, this chapter is similar to the fifth, but here Du Pengcheng is trying to
exaggerate - here he fights up to several regiments against the battalion of Zhou Dayong,
some of the troops are surrounded by the Kuomintang, three soldiers are forced to throw
themselves off the cliff so as not to be captured alive by the enemy, etc.

Nevertheless, Zhou Dayong's company performs the task with brilliance and at the end
of the chapter, Zhou Dayong even captures the top officers of the enemy division and
documents of the encircled units.

The eighth chapter of the novel is its denouement and logical conclusion. The enemy is
trapped in his camp, complete collapse, the communist troops are on the outskirts of Yan'an.
Zhou Dayong meets with Peng Dehuai. All the soldiers, and together with them, according to
the author and the reader, realize that "the day of liberation of the sacred land of the people's
power has come" [6, p. 607].

At the end of the novel, we see how the peasant parents meet their son-soldier, and how
old friends meet. This should make a positive impression on the reader. To commemorate the
happy ending there is a scene in which Zhou Dayong met with the "saint" Peng, that is, Peng
Dehuai, who had initially been convinced that the Kuomintang had miscalculated by capturing
Yan'an. Then a "military idyll" unfolds in front of the reader: the old fighters who "resurrected"
must soon return to the company, the troops meet with the partisans, etc. The ending of the
novel, and its highest positive point is the attack on the outskirts of Yan'an.

Conclusions

The above two examples clearly demonstrate that the narrative of the works of the
Chinese Socialist Realist fiction in China are based on a structure which is designed to
influence the reader in a preselected political direction. Communist values and collective goals
are put forward and overshadow the private thoughts of the individuals. On the one hand, this
makes fictions of this kind structurally homogeneous and easy to analyze. On the other hand,
this severely takes away from the readability, and, therefore, trustworthiness of such fictions.
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Abstract. This article discusses various options for the elements of active protection systems for production workers,
analyzes various types of fences for hazardous areas. Comparing the advantages of each type of fencing, it was concluded that
technical barriers are most suitable for ensuring safety in areas of production processes. The main advantages of light berriers
are considered, the basic principle of their operation is described.

Keywords: Fences, sensors, safety equipment, light barriers, emitter, receiver.

Annomayua. B cmamve paccmompens. pasiuuHvle Bapuanmvi 24eMeHMOB aAKMUBHLIX CUCTeM  3AUjUNTDL
pabomuukol npousboocmba, npobedén anaius pasiuunsix Gudol oepaxoenuil 044 onacHvix 30H. Cpabnub npeumyujecmba
Kax0020 Bapuanma oepaxodeHutn Ovia coesan Bvi600, umo mexHuueckue Oapvepsv. HAUbOAee 100X00AM 045 obecrieueHus
besonacrocmu 6 3oHax npousbodcmBernnvix npoyecco. Paccmompenut enabrvie npeumyujecmba chemoboix dapvepob, onucar
OCHOBHOTL NpUHYUN UX PADOMbL.

KatoueBvie caoBa: Oepaxodenus, Odamuuxu, mexuuueckue cpedcmba besonacHocmu, cBemobuvie bapvepbi,
UBAYUAINEND, NPUEMHUK.

PeueHseHT: bynrakosa VMpuHa HukonaesBHa - [JOKTOpP 9KOHOMUYECKNX HayK, AOUEHT. [JoueHT
Kadenpbl CUCTEMHOIO aHanu3a un yrnpasfieHns
®Ire0Y BO «BopoHe)Xckuin rocyaapCTBEHHbIN YHUBEPCUTET»

OxpaHa n 6e3onacHOCTb Ha NMPOU3BOACTBE — 3TO OAHA N3 BaXKHbIX COCTaBAOLLMX
ycnewHon paboTbl nboro npegnpuatusa.  Vicnonb3oBaHne  pasfnnyHbiX  Crocobos
obecneyeHna 6e30nacHOCTM MNO3BONAET MNPenoTBPaTUTb BO3MOXXHblE MPOUCLLECTBUS W
3aWnTUTb PAabOTHUKOB OT OMAaCHOCTEN, CBA3aHHbIX C PaboymM NMPOLECCOM.

Cpeon cambix 3(MEKTUBHLIX W PACMPOCTPaHEHHbIX CcnocoboB obecneveHns
6e30MacHOCTN Ha MPou3BOACTBE ABNATCA orpaxaeHus. OHU urparoT KJKYEBYO POSb B
cosgaHnn 6esonacHon pabodent cpepbl U NpegHasHayeHbl O OrpaHMyeHnst goctyna K
onacHbIM 1 3anpPEeTHbIM 30HaM.

OnacHble 30HblI Ha NPON3BOACTBE MPEACTaBNAT COOOM y4acTKu, roe CywecTByeT
MOBbILLEHHbIA PUCK BO3HMKHOBEHUS TPaBM WAM aBapuiHbIX cuTyaumin. Ons obecneyeHus
6e30nmacHOCTM MnepcoHana W npeaoTBpaLLEHNs HeCYacTHbIX CrydaeB HeobXxogomMmo
NPVMEHEHNE cneumanbHbIX OrpaXkaeHNIA.

OrpaxpeHust gnsi onacHblX 30H BbIMNONHAKT HECKONBbKO BaXKHbIX YHKUMA. OHK
npegoTBpallaldT  [OCTyn nepcoHana u  noceTuTenem K OnacHbiIM OObekTam  nam
obopynoBaHuMio, a TakXke NpegynpexxaaT O BO3SMOXXHbIX ONaCHOCTSAX. BaXXHO OTMeTUTb, 4TO
OorpakgeHns OoMKHbl 6bITb HAAEXKHBbIMU 1 gonroseyHbimun [1,2,11,12].

CyLecTByeT HECKOBKO BUAOB OrpaXkaeHnin ons NPYMEHEHNSA B ONacHbIX 30Hax:

1. Metannnyeckne orpaxgeHnsa. [aHHbln TN OrpakgeHWin BbIMOMHAET 3agadvy
npegoTBpalleHna JocTyna K onacHbiM yyacTkam. OHM MOryT ObiTb BbINOSIHEHBI B BUAe
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peLweToK, 3abopoB WM CeToK. MeTannmyeckme orparkgeHus OTNNYaTCA MPOYHOCTHLIO U
OO0NrOBEYHOCTBIO.

2. TexHnyeckme 6apbepbl. ATO cneynanbHble YCTPONCTBA, COOPYXKEHNS NN CUCTEMBI,
KOTOpble NpeaoTBpaLLaloT BO3MOXHOCTb BO3HUKHOBEHNS OMACHON CUTYyaunn UM CHUXaKT
nocneacTBua Takow cuTyauun. Hanpumep, TexHu4eckme 6apbepbl MOryT BKKOYaTb
CurHasnbHble CBETO(OpPbI, JaTYNKK, aBTOMATUYECKNE OCTAHOBOYHbIE MEXaHW3Mbl U Apyrue
TEXHUYECKME peLueHmns [3].

3. [llpospayHble orpaxkgeHus. [aHHbI TUM OrpaXKaeHwin MNO3BONSET BU3yasibHO
KOHTPOJIMPOBaTb OnacHble 30HbI. [po3payHble MaTtepuasbl, TaKNe Kak CTEKIO MW NNACTUK,
obecneunBaroT BUONMOCTb OOBHEKTOB 1 MO3BONSAIOT ONepaTmMBHO pearnpoBaTbh Ha BO3MOXXHbIE
npobnemobl.

4. 3awmTHble 3KpaHbl. OHM cnyxaT ans NpenoTBpalleHnsa CryYamHOro KOHTakTa C
onacHbiM1 O06bekTamm U obopyaoBaHNEM. 3alMTHbIE 3KpPaHbl OObIYHO yCTaHaBNNBAKTCSA
Ha MawKnHaxX ¢ NOABUXHbLIMM YaCcTAMU NN B MecTax, rge BO3MOXXHO NafgeHne NpegMeTos.

OcHOBHbIE NpenmyLLecTBa:

1) MeTannnyeckne orpa>kaeHusi:

o MpenMyLwecTBOM MeTanMYecKux 3abopoB SABNAETCA UX MNPOYHOCTb. OHu
CNOCOBHbI Bbloep>XMBaTb OOMbLUME HArpy3kMm U YCTOMYMBbI K BO3OENCTBUIO Pa3fN4HbIX
BHELLHMX (PaKTOPOB, TakKuUX Kak BeTep, CHer n goxab. Kpome Toro, metannnyeckue 3abopbl
TPYAHO NOBPEANTb, YTO AenaeTt nx 6osee HageXXHbIMM ONs 3alMTbl ONACHbIX 30H.

° Ba>kHOI 0COBGEHHOCTLIO METAINNYECKNX 3a60PO0B ABNAETCS UX OONTOBEYHOCTb.
Vicnonb3oBaHme cneumanbHbIX MaTepranoB U TEXHOOMIA MPON3BOACTBA NO3BOJISET CO34aTb
3ab0pbl, KOTOPbIE HE MOABEPXKEHbI KOPPO3UMN U He TPEeBYT 4acToro ob6Cny>XmMBaHus. ITO
obecneunBaeT ONUTENbHbIA CPOK CNyXObl 3abopa M SKOHOMUT pPEeCcypcCbl Ha €ero
obcnyxusaHue [4].

2) TexHn4ecknx 6apbepbl:

o O heKkTUBHOE CPEACTBO NPenOTBPALLEHNS AOCTYNa,;

o Mo>XHO aganTupoBaTh K pPasfiMyHbIM TUNam TEPPUTOPUIA 1 OO6LEKTOB;
o Manoo6cnyXnBaemble N HAOEXHbIE;

o YHuBepcanbHble, MOryT ObITb MCNOMb30BaHbI 41 Pa3/INYHbIX LeNew;
o CBob6oaHbI AOCTYN B paboyyo 30HY.

TexHu4eckne 6Gapbepbl SABASAIOTCA 3A(PPEKTMBHBIM CPEOCTBOM NpeaoTBpaLLeHms
pocTtyna B onacHble 30Hbl. OHM MOryT 6biTb MCMOMb30BaHbl NS 3alUMTbl OOBLEKTOB WK
nepuMeTpa, B 3aBUCUMOCTUN OT NoTpebHocTen n uenen. OgHako, Heobxoanumo cobnogaTh Bce
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Mepbl 6e30MacHOCTM U PYKOBOACTBOBATbCA pPeKOMeHAaumamu npodeccmnoHanos ang
obecneyeHnsa makcumanobHom 6e3o0nacHOCTU 1 3pheKTMBHOCTY [4,5].

3) [Mpo3payHble orpakaeHus:

o MpospayHoe orpaxkgeHne obecneymBaeT OT/IMYHYKO BUOUMOCTb, MO3BONSAS
Habnogatb 3a npoueccoMm paboTbl obopypoBaHna 6e3 nperpag. 9TO OCOBEHHO BaXKHO B
cnyyasx, Korga perynsapHoe HabnogeHne N KOHTPOSb SBASIOTCS HEOTbEMIEMON 4acTbio
paboyero npouecca.

o Mpo3padvHoe orpaxkgeHne 06nagaeT BbICOKOM NPOYHOCTLIO U YCTOMYMBOCTLIO K
yoapaMm. Takume orpaxkgeHms 4acTo W3roTaBfMBalOTCA U3 yOapOnpOYHbIX MaTtepuanos,
KOTOpble CMOCOOHbI BblAep>KaTb CUMbHble yaapbl 6e3 noBpexaeHun. ITO rapaHTupyeT
6esonacHoCcTb paboyero nepcoHana n NpegoTepaLaeT noBpexxaeHnss 060pyaoBaHUS.

o Mpo3payHoe orpaxpgeHne He Cco3gaeT  owylleHne  3aMKHYTOCTUM U
N30/IMPOBAHHOCTN, YTO NOMOraeT COXPaHUTb KOM(OPTHbIE ycnoBusa paboTbl. OTKPbITLIA BUA
NpPOCTpaHCcTBa paboyein 30Hbl HE TOSbKO YAYyYLAEeT BU3yasibHbIi KOHTAKT C OKpY>KatoLlein
cpenon, HO 1 cNocoBCTBYET APEKTUBHOM KOMMYHMKALMN MexXay PpaboTHUKaMu, YTO BaXKHO
ana 6e3onacHoOm N NPoAyKTUBHOM PaboThl.

o BaXHO OTMETUTb, YTO NPO3pavyHOE OrpakAaeHue Takxe obnagaet XopoLnmu
3BYKOM30NSUMOHHbIMK  cBoMCcTBaMU. OHO MOXXET MOMOYb CHU3WUTb YPOBEHb LUymMa OT
obopynoBaHus, 4TO OCOBEHHO MONE3HO Ha MPOM3BOLCTBEHHbLIX MAOLWAOKax, rAe BbICOKUNA
YPOBEHb LyMa MOXXET ObITb BpeaHbIM A1 300p0Bbs PabOTHUKOB.

o OkoH4aTenbHO, MNPO3payHOe OrpaXkgeHue nerko YycTaHaB/MBaeTCs W
nopaepXxmesaeTca. bnarogaps nNpocToTe MOHTaXa W 0OCNy>XMBaHWS, €ro yCTaHOBKa He
3aHMMaeT MHOIO BpeMeHu N He TpebyeT 60sbLUMX 3aTpaT Ha TEXHUYECKOe 0B6CNy>XMBaHME.
OTO NO3BONSIET CAKOHOMUTbL Kak BPEMS, Tak 1 aeHbrn [6,15,16].

4) 3alnTHbIE 3KPaHbI:

o MoNHOCTBLIO MPO3payHble Matepuanbl NO3BOMSAIOT NIErkKO Cnegutb 3a XO4O0M
TEXHOIOMMYEeCcKOoro npotecca.

o OKpaHbl OTIMYaeT bbiCTpasi cCbopKa, NErKNin MOHTaXK HAOEXHbLIMU KPEMNEHNAMMU,
B 3aBUCMMOCTM OT MOCTaBfEHHOW 3adayn, BO3MOXHOCTb 6eccneqHoro AemMoHTaxa u
BbICOKasi MOOGUNBHOCTb.

o 3alnTHbIE 3KPaHbl MOMYT HECTW OOMNOSHUTENBHYO NHOPMALMOHHYIO OYHKLNIO

[7].
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MpoaHann3npoBas BCe NPENMYLLIECTBA Pas/ivyHbIX BUOOB OrpaXkaeHWin Ans onacHbIX
30H MOXHO cpenaTb BbIBOA, 4YTO TEXHUYeCKue Oapbepbl Hambonee noaxopAaT ons
obecneveHnss 6e30MacHOCTN B 30HaX NPOV3BOACTBEHHbIX MPOLLECCOB.

TexHu4eckne 6apbepbl BKIOHAKOT B cebsi psif NPEeUMyLLECTB XapaKTepPHbIX Kak ans
OPYrvX BUOOB OrpaXkAeHUi, Tak U OTNYatoLLmMX NX OT BCex 6bapbepoB 6e30MnacHOCTM:

o O dhekTUBHOE CPeCTBO NPEOTBPALLEHNS OOCTYMNa NOCTOPOHHUX JNL;

o YHuBepcanbHble, MOryT ObiTb NCNOMBL30BaHbI ANS PA3/INYHbIX LIENEe;

o [Mo3BoNsOT Nerko HabnaaTb 3a X040M TEXHOIOMMYECKUX Onepauunii;

o Manoo6cny>Xnsaemble N HAAEXHbIE;

o CBoboaHbI foCTyn B pabo4yto 30HY;

° BbICTPbIN N NErKNIA MOHTaX.

OcHoBHblE TEXHUYECKME cpencTea 6e30nacHOCTU: (POTOINEKTPUYECKIME

nepeknoyarenn, CBeToBble 6apbepbl 6€30MacHOCTW, CBETOBbIE 3aBecbl 6e30macHoOCTH,
nasepHble CKaHepPbl, yCTPOWCTBA 3aLlMTbl 4OCTYNa U KOHLEBbIE BbIKMKOYATENN — rapaHTUPYHOT
9(bheKTMBHYIO 3alMTy nepcoHana, orpaHmymBasl AOCTYMN Ha onacHble OOBLEKTbl U 3OHbI
NnpPOn3BOACTBA.

Larunkn— 31O «rnasa n ywm» cucteMbol obecnedeHns 6esonacHocT. OT UX TOYHOCTU
N CNOCOBHOCTN ONEPaTUBHO pearnpoBaTbh HA U3MEHEHNE CUTyaLnn 3aBUCUT BbICTPOLAENCTBME
Bcen cuctembl. CseToBble patymkm (6apbepbl) cCOOGMpaldT U KOAMPYKOT MNEPBUYHYHO
NHOPMaLNIO O COCTOAHUN 0OBbEKTA, KOTOpas NMOTOM NOCTYNaeT B LeHTP obpaboTku. Camble
NPOCTbIE JATHMKM MOKa3blBalOT TONbKO HaNM4mMe unm oTcyTcTBme obbekta. bonee cnoxHble
CEHCOPbI MOIYT ONpeaensTb TN 06beKTa, OTCNEXMBATb €ro N3MEHEHNS.

TexHndeckne cpegersa uH@oOpmaymyBKNOHAOT B Cebs Tak >Xe nepepgatowme
YCTPOWCTBA, KOTOPbIE 06ECNEYNBaOT CBA3b AATYMKOB C KOHTPOsbHbIM 060pyaoBaHuem. MNpn
Nnosly4eHnn curHana oT AaTHMKOB KOHTPOSbHOE 060pyaoBaHne NpuoCTaHaBAMBaeT NpoLecc
NPON3BOACTBA W NMKBUOVPYET MpuU4MHy aBapuun. B cnydae HEBO3MOXHOCTU YCTPaHEHMs
aBapuIRHOM CUTyauunn TeEXHNYECKNE cpeacTea 6€30MacHOCTU Aal0T CMrHan O HEMCNPaBHOCTM
onepartopy.

OJIEKTDOMEXAHNYECKNE BbIK/IOYATE/IM NPEAHA3HAYEHbI A5 MOHUTOPUHIa NOABU>KHbIX
3aLNTHBIX OrPaXKOeHUIA A0 TEX NOP, NOKa HE 3aKOHYMTCA ONacHbIN Npouecc B paboyel 30He,
ON151 9KCTPEHHOM OCTAHOBKM TPAHCMOPTEPHbIX U KOHBENEPHbIX NIEHT MNPU NONbITKE JOCTYNa, a
Takxe onsa NnpefoTBpalLeHms KOHTakTa nepcoHana ¢ 4acTamMmm MalluvH 1 MeXaHn3mMos [8].

Cpeon nepeymncneHHbIX CMCTeM 6e30MacHOCTU MOXHO BbIOENNTb CBETOBON 6apbep
(dpoTOBapbep) MOCKOMbKY OCHOBHbIM MPEUMYLLECTBOM €ro UCMNONb30BaHUS SABASETCSA
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BO3MOXXHOCTb aBTOMatmn3aunm CUCTEMbI 6e30onacHoOCTU B pa3nnyHbIX yCnoBUAX. PasnunyHbie
Mogenn pgaTtvynkoB MOryT O6J'Ia,D,aTb pa3nnyHbiM1 OOMNONHUTESIbHbIMI MpenMyLlecTBamMmn B

pabore:

. BO3MOXXHOCTb KOHTPOJISI Pa3finyHbiX 0OBbEKTOB Mo pa3mepam, hopme n gpyrum
XapakTepuCTUKaMm,

. pasnn4YHble BapUaHTbl LUMPWIHBI U BbICOTbI 30HbI KOHTPONS,

. NoOaBfieHNE  BHELHWX TMOMEX U BAUSIHUS  OKPYXXalLlero  CBETa,
HEYyBCTBUTENbHOCTb K Mbl/n 1 BNare,

. pasnn4yHble BapuaHTbl cpabaTbiBaHNS,

. BbICOKasi CKOPOCTb cpabaTbiBaHuS,

. BCTPOEHHbIE (PYHKLNN cCamOoamnarHOCTUKM,

. LLIMPOKME BO3MOXHOCTN HACTPOWNKMK 1 yNpaBieHus..

Moxxanyn, OCHOBHOW HeOOCTaTOK CBETOBbIX 6apbepoOB - YYBCTBUTENIBHOCTbL K

NOSIBNIEHNIO NbILN 1 BNarn B paboyem nomeLLeHnn. AMPEKTUBHOCTbL KOHTPONS B 3anblIEHHbIX
NOMELLEHNSX U B YCNOBUSX NOBbILUEHHOW BAXKHOCTM MOXET ObITb 3HAYUTESNIBHO CHUXKEHA.
Ho cpean MHOXecTBa MOAEnNEen yxe MPUCYTCTBYKOT BapuaHTbl, UMEOLME MNOHUXKEHHYHO
YyBCTBUTENBHOCTL K Biare u nbinu [9].

doTobapbepbl paboTaloT NO NpUHUMNY, O6LLEMY AN ONTUYECKUX OATHMKOB, Ha 6ase
paboTbl OBYX OCHOBHbIX 3JIEMEHTOB: UCTOYHUKA (M3ny4aTens) M NpueMHMKa OMTUYECKOro
n3nyyvenHns. CBeTOBbIE NyYn, UCXOZALLME OT U3NyYaTens, NonagarT B NPUEMHUK, 06pasys
cBeToBOWN Gapbep. Pasmep 30HbI gencteus potobapbepa 3aBUCUT OT PaACCTOAHUA MexXay
NPUEMHUKOM W un3ny4aTenem n KonmnyecTsa fyyen (wara). Yem MeHblle Lwar m Yawe
NPONCXOAUT WCMYyCKaHue CBEeTa, TeM 6onee Menkme OObLEKTbl CNOCOOeH OBHapy>XKMBaTb
6apbepHbIN AaTymK.

Mpu nonagaHum B 30HY CBETOBOro Gapbepa YenoBeka, Kakoro-nnbo npegmera nnm
apyroro obbekTa NPOUCXOAUT MpepbiBaHME U3nydeHus n cpabatbiBaHne doTtogaTtyuka. B
pesynbtarte GopMNPYeTCS BbIXOOAHOW YNPaBASOWMIA CUrHAI Ha NCNOSTHUTENIbHOE YCTPONCTBO
ANa 0OCTaHOBKM paboyero o6opynoBaHus nnu 3anycka Heobxogumblix npoueccos (puc. 1).
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PucyHok 1 — MNpuHumn paboTbl CBETOBbLIX 6apbepoB

Kak npasuno, B paboTe hoTobapbepoB NCNONb3YETCA NH(PPaKpacHoe N3nyvyeHue, He
cospgaiollee Bu3yanbHbIX NOMeEX Ans paboyero nepcoHana. B HekoTopbIx cnyvasix, korga
HEeOOXOOAMMO aKLEHTUPOBAaTb BHMMAHNE HA OMacHble 30Hbl AW 0B03HAYNTb 30HY OENCTBUSA
AaT4ymKa, MOXXET ObITb MCMONBL30BaHO N3JTy4YeHME B BUOMMOM crekTpe [9].

Ona  ynpaeBneHns ©n HaACTPOWKM napaMeTpoB paboTbl (poTtobapbepbl UMEKOT
cneynanbHbll 610K  ynpasneHus (koHTponnep). CoBpeMeHHble 6apbepHble  AaTHMKU
BbIMYCKaKOTCS B ABYX KOHCTPYKTUBHbIX BapnaHTax:

. pasgeneHne NnpueMH1Ka n nsnyyarens B otaenbHble 6apbepbl,

on

CBETOB:

. coBMeLLeHVe PYHKLMM NpuemMa 1 nsnyyvyeHuns B Kaxxgom bapbepe yCcTponcTBea.

B nNpoMbIWNAEHHOCTM CBeTOBble 6apbepbl WMEKT LUMPOKOE MPUMEHEHNE U
NPUMEHSAIOTCA B pas3nnyHblxX npoueccax. OHM MOryT NCnonb3oBaTbCA ANs aBToMatmu3auumn un
KOHTPOS NPON3BOACTBEHHBIX NNMHUIA, 06ecnevyeHns 6e30nacHOCTM PpaboTHNKOB U AKOHOMUN
SHeprun. Vicnonb3oBaHne CBETOBbIX 6apbepPOB B MPOMbILLIEHHOCTY NO3BOMSIET 3HAYUTENBHO
noBbICUTb 3(PPEKTUBHOCTL. OHU MOryT ObITb JIEFKO WHTEMPUPOBAaHblI B CYLLECTBYIOLLYIO
CUCTEMY aBTOMaTM3auMn N NPegoCcTaBNATb MHOXECTBO NOJSIE3HbIX (PyHKUMA. B pesynbTare,
CBETOBON Gapbep SBNAETCSA HE3aMEHWMbIM WHCTPYMEHTOM B MPOMbIWIEHHON cdepe
[10,13,14].
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Abstract. The goal of lean manufacturing is to achieve the efficiency and competitiveness of enterprises by reducing
losses, improving productivity and increasing customer satisfaction. Based on the principle of "do more with less", lean
manufacturing strives to improve all aspects of the company's work, from the manufacturing process itself to the delivery of
finished products.
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Annomayusa. lLleww Oepexauboeo npousbodcmba  saxaiouaemcs 6  OdocmusxeHuu  gppexkmubnocmu  u
KOHKYPEHMOCNOCODHOCIU NPeONpUAMULL Nymem cokpaujeHus nomeps, YAyHuenus npousBooumesvHocmu 1 nobviuenus
ypobua yoobaembBopenrocmu  kauenmob. OcHobvibascy HA npuHyune «coesanl boavuie ¢ MeHbUUM», Oepexauboe
npousBodcmbo cmpemumcs yAyuuwiume Bce acnekms. paboms. KOMNAHUY, HAYUHAA C cAMO20 npoyecca npousbodcmba u
3akanuubas nocmadxoi eomobon npooyKyu.

KatoueBvie caoba: bepexcauboe npousboocmbo, 5S, " Kaizen".

PeueHseHT: bynrakosa VpuHa HukonaesHa - [JOKTOP SKOHOMUYECKNX HayK, AOUEHT. [JoueHT
Kadenpbl CUCTEMHOIO aHanusa 1 yrnpasfeHns
PIrb0y BO «BopoHeXXcKuii rocyaapCTBEHHbIN YHUBEPCUTET»

Bepexnueoe npousBoacTBO, WM Lean-nogoxod, OCHOBLIBAETCA HaA NpUHUMNax
MUHMMU3aUMN 3atpaT, YCTPaHeHUs W3NULWECTB, ONTUMU3aunn MNpPOoLEeCcCOB U Yy4lleHUn
KayectBa npoaykuuun. [MpumeHeHne 6epexxnmBoro nopaxopga TpebyeT OT nNpennpuaTuii
N3MEHEHNS CBOEN KyNbTypbl U hunocodun paboTel. MNepBocTeneHHan 3agada 3aknoyaeTcs
B UAEHTU(UKALMM U YCTPAHEHUN BCEX BUOOB MOTEPb M USAUWECTB, KOTOPbIE MOryT
BO3HUKHYTb B Mpoueccax MpouM3BOACTBA. IDTO MOXET BKMo4YaTb B cebs u3bbITOYHOE
NPON3BOACTBO, U3NULWLHWIA 3anac TOBapOB WN Hernpasu/ibHOE NCMONb30BaHNE PEeCcypCoB.
[1,2]

Bepexnueoe nNpPonM3BOACTBO TakXe [AenaeT akueHT Ha MOCTOSAHHOM  YJyylleHUn
npoLeccoB. 3JTO AOCTUraeTcs MNyTEM MNOCTOSAHHOrO aHanu3a u onTuMudaumm paboymnx
npouenyp, a TakXe WCMNONb30BaHUS WHCTPYMEHTOB W METOAONOrNMin, Takmx Kak "5S"
(copTnpoBKa, cuctematmsauusi, CusiHue, cTaHgapTmM3auusi, camocoxpaHeHue) un "Kaizen"
(nocTosiHHOE yny4dweHue) (puc.1).

Standardize

PucyHok 1 - MeTtop 5S
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Kpome Toro, 6epexxnmBoe NponM3BOLCTBO CTaBUT NPUOPUTET Ha yNy4LLIEHNE KavyecTBa
NPOAYKLUMK, YTO B CBOIO O4Yepedb NPUBOAUT K YOOBNETBOPEHHOCTU KITIMEHTOB U MOBTOPHbLIM
nokynkam. [llytem wugeHTUMKaUMM © uUCNpaBneHUs MNpPUYNH BO3MOXXHbLIX OedeKToB,
6epexnmBoe NPOM3BOACTBO CMOCOOCTBYET MOBLILWEHNIO HAAEXHOCTM U CHUKEHUIO
OTKJ/IOHEHMI, YTO B KOHEYHOM WTOre npuUBOOUT K YBENNYEHUIO [AOBEPUS KIIMEHTOB W
YKPEeneHno no3nuumv npegnpusaTms Ha poiHke. [3-5,6,8]

Takum 06pas3om, BHEAPEHME 31IEMEHTOB BepeXXIMBOro NPON3BOACTBA NPY peanusaunm
TEXHOOMMYECKMX MPOLECCOB SBMSAETCA BaXKHbIM LLIAroM Afs noBbileHNsa aheKTUBHOCTM
npegnpuaTMin B COBPEMEHHOM Mupe. [prmeHeHne 6epexxnmBoro nogxoga nomoraet
YMEHbLUNTb MOTEPWU, ONTUMU3MPOBATL 3aTpaTbl N YAYYLWUTb Ka4YeCTBO MPOAyKUUKU, YTO B
KOHEYHOM UTOre NPUBOAMUT K YBENMYEHNIO KOHKYPEHTOCNOCOBHOCTN 1 YCrexXy KOMMNaHun Ha
pbiHKe (puc.2). [7,12,14]

CokpalleHne
paLl CHuxeHve
AONUTENBEHOCTH
Kornu4ecTtBa CHMKeHne 3anacoB
uMKna
nedekToB
npon3eoacTea
Pe3ynbTaThl BHeOpeHus GepexnmMBoro
npon3BoacTea
OnTtummaaums
YcKopeHue Bbixoaa ”G"°“h3°(BaH”H
pecypcoB (kaapsl,
HOBOro NpoaykTa Ha oBopyaoeaHme, CHWxKeHue 3aTtpart
PBIHOK nnowaam, o6opoTHLIe
cpepncrea)

PucyHok 2 - MNpeumyliectsa 6epexxnneoro npon3soncTea

Korpa anemeHTbl 6epexxnmBoro Npou3BOACTBA UHTErPUPYIOTCHA B TEXHONOMMYECKue
NPOLECCbl, OHN CMOCOBCTBYIOT YBENYEHUIO MPOM3BOAUTENBHOCTA U CHUXKEHWIO 3aTtpar.
MyTem apheKTMBHOrO nnaHMpoBaHWs N opraHu3aumm NpPOLECCOB, BHEAPEHWUS METOO0B,
Taknx Kak 5S, cTtaHpapTudauus paboTbl M yCTaHoBNeHWe 6GanaHca Mexxgy MNoToKamu,
npegnpuaTUa MoryT OOUTLCS 3HAaYNTENBHOrO pocTa 3hEKTUBHOCTMN.
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OOHUM 13 KIOYEBbIX METOOO0B BHeApeHUs GepeXxnmBoro npou3BOACTBA ABNAETCSA
NCnosib30BaHne metoga 5s. DTOT MeTon NoMoraeT CTaHAapTuaupoBaTb pabodee MecTo,
co3gatb onTUMalnbHble YCnoBus AN paboTbl, a TakXKe noBbICUTb 3P(PEKTUBHOCTL
NPOM3BOACTBEHHBIX NpoueccoB. MeToa 5s Bknto4aeT B cebs cneayowme warn: COpTMpoBKa,
cucTemaTtusauyusi, CBepTbiBaHne, cTaHgapTmMaaums n nogaepxxaHme. [9-11]

Ewe ogHuM BaXXHbIM  KOMMOHEHTOM OepexxnnmBoro npon3BOACTBA  SBSIETCS
cTaHpapTm3auus paboTbl. OHa NO3BONSET YCTAHOBUTb €ANHbBIN NOAXOA K BbIMONIHEHWNIO 3aaaM,
onpenennTb OonNTUManbHble MeToObl pPaboTbl M K36aBUTBCA OT HEHYXXHbIX onepauuii.
CtanpapTtnsauus paboTbl CMOCOOCTBYET MOBLILEHUIO Ka4yeCcTBa MNPOOYKUMA U CHUXKEHUIO
BPEMEHMU, 3aTpa4yMBaeMoro Ha Npou3BOLCTBO.

BanaHCc Mexgy noTokamum — euwe ofHa BaxkHasd cocTasrsiowas 6epexnmBoro
NPON3BOACTBA. YCTaHOBMEHME ONTUManbHOro 6anaHca mexgy noTokamy mMarepuanos U
NHOPMaLUM NO3BOSISIET CHU3NTb BPEMS LKA NPon3BoaCcTBa, NOBbICUTbL 3MPEKTUBHOCTb
pabo4mx NPOLECCOB N YCKOPUTb AOCTaBKY NPOAYKLUUN MOTPEBUTEN!O.

Mpeonpusatnsa, ycnewHo BHegpsowme 6epexnnmBoe  Npou3BOACTBO,  MOryT
paccynTbiBaTb Ha 3HAYUTESIbHbIA POCT 3(PdeKTUBHOCTU. bepexnusoe nNpou3BoACTBO
nomoraeT MMHUMU3MPOBATb pecypco3aTpaTbl M MOBLICUTbL KAyYecTBO MPOAYKUMW, 4YTO, B
KOHEYHOM CYETE, CMOCOOCTBYET MOBBILWEHNIO KOHKYPEHTOCNOCOOHOCTU NpegnpusatTus u
yBennyeHunto npubbinun. [12,13]

OOHMM 13 BaXKHbIX 3NMEMEHTOB 6epeXx/MBOro Npou3BOACTBA SABASETCSA y4acTue
paboTHNKOB B MNOUCKE W BHegpeHun ynydweHun. COTPYOHUKN CTAHOBATCA aKTMBHbIMU
y4acCTHMKamM NpoLiecca 1 MoryT npegnararb CBOW ngeun no ontuMmmndaumm pabo4vmx npoLeccosB
WA yNyYWEHNIO KadecTBa npoaykuun. BHeppeHne cucTtembl ynpaBfieHUA KadeCTBOM W
HENPEPLIBHOIO YNyYleEHNs, Takux Kak «Kaizen», nO3BONASET oOpraHuM3aumm [ocTuratb
NOCTOSAHHOIO POCTa U PasBUTUSA.

Ins OOCTMXXEHNs HENPEPLIBHOMO PasBuUTUSA U POCTa OpraHn3auumn BaXXHO BHeOPEHME
CUCTEMBbI YNpaBNEHNA Ka4eCTBOM W HEMPEPLIBHOMO YJy4LIEHNS, TakUX KakK NPUMEHEHne
nogxopa «Kaizen». 3TOT Noaxon NO3BONSET OpraHM3aL M NOCTOSHHO Pa3BMBaTbCS N PacTy,
OCHOBbIBasACb Ha MO3TaNHOM aHann3e N BHEAPEHUN YNYYLLEHUI HA BCEX YPOBHSAX M BO BCEX
cepax OeaTenbHOCTN.

YyacTtne paboTHNKOB B NPOLECCE YYHLLIEHNS UMEET PS4 3HAYUTENBHbIX MPENMYLLECTB.
Bo-nepBbix, COTPYOHUKN, MPUHUMAKOLLIME aKTUBHOE y4acTue B NpoLecce Nonucka n BHegpeHNs
yNyudLWeHNin, owyLLalT cebs 6onee 3anHTEPECOBaHHbLIMM B X COBCTBEHHOWN paboTe, Tak Kak
OHW BUOAT HEMNOCPELCTBEHHOE BANSHNE CBOUX NPEASIOXKEHUI HA pe3dynbTaTbl N YCNELWHOCTb
opraHmsauun. Bo-BTOpbIX, y4acTme pabOTHMKOB CMOCOOGCTBYET MOBLILLEHNO YPOBHS
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MOTMBaLUN 1 POCTY MX NPOdecCcnoHanbHbIX HaBbIKOB, MOCKOMbKY OHW BbIHY>XOEHbI aKTUBHO
nckKatb 1 npegnarartb HoBble naen n KkoHuenuuun. [11,13,15]

OpraHunzauun, KOTOpblE akTMBHO BHEOPSAOT CUCTEMY YMNpaBfieHUs KayeCTBOM U
HENPEPbLIBHOrO Yy4LLEHNA, OOPETaOT 3Ha4yMTeNbHble nNpeumyliecTsa Ha pbiHKe. OHu
CNocobHbl 6Gonee 3a(PEKTUBHO NPOTMBOCTOATL KOHKYPEHUMW, MNOBbIWAaTb YPOBEHb
yOOBNETBOPEHHOCTU KJIMEHTOB 1 CO34aBaTb 60see CTabusibHOE 1 yCnewHoe OKpY>XXeHVe ans
CBOVX PabOTHMKOB.

AKT/BHOE yyacTune paboTHUKOB B MPOLIECCE NOMCKA U BHEAPEHUS YIyHLLEHNA ABNAETCS
OOHVMM €3 BaXHbIX 3N1EMEHTOB OepexnmBoro npomssoncTea. BHegpeHue cuctembl
ynpasBneHns Ka4eCTBOM U HEenpepbIBHOrO YAy4lleHWsi MO3BOSISET OpraHu3aumm pactu u
pasBMBaTbCH, NPMBOASA K MOCTOSAHHOMY Y/yyLIEHUO paboudmx MpouecCOB U MOBbILLEHUIO
KayecTBa BblNyCcKaeMom NpogyKuuun.

BepexnmBoe NPOU3BOACTBO TakXXe CMOCOOCTBYET CHMDKEHMIO 3KONOMMYECKOro
BO3OencTBusa npeonpuatus. Nytem ynydweHuns ap@eKTUBHOCTM UCMNONb30BaHUS PECYPCOB,
COKpaLLEeHNsa 0TX040B 1 ONTUMU3aunn 3HepronoTpebneHns, 6epexxnmBbIi NOAXoL NOMOoraeT
3amLLaTh OKpY>KaroLLyto cpefy 1 BHeAPSTb NPUHLUMBI YCTONYMBOIrO pa3BUTUS.

OCHOBHbIM  MPUHUMNOM GepexxnMBoro MNpPou3BOACTBa ABNSAETCA 3 PEKTUBHOE
ncnosb3oBaHne pecypcosB. [lpeanpusatve CTPEMUTCA K MUHUMM3aUMM  MNOTeEPb U
MakC/ManbHOMY WCMOJSIb30BAHUIO PECYPCOB Ha KaXkOoM 3Tane npou3BOACTBEHHOMO
npouecca. ITO BKOHYaAET B cebs NCNOMb30BaHNE Cbipbs TakM 06pa3oM, 4Tobbl nsberatb
ero nepepacxona, a Takke MakcumasbHO 3h(PEKTUBHOE UCMOb30BAHNE IHEPTUN N BOAbI.

Ewe opHMM acnektom 6epexxnmBoro npou3BOACTBA SABASAETCA CHUXKEHME OTXOLOB.
MpeanpusaTe CTPEMUTCA K MUHMMU3aLMM O06pal3oBaHWs OTXOOO0B W yTunamMsauum ux B
MaKCUMasnbHO BO3MOXXHOM 0O6bemMe. DTO BKIOYAET B CeOA MCNONb30BAHME YIyYLUEHHbIX
TEXHOSIOMMIA N MPOLECCOB, YTOObI CBECTU K MUHUMYMY KOIMY4ECTBO OTXOA0B M obpalleHne ¢
HUMUW B COOTBETCTBUM C 3KOSIOrMYecKmmn TpeboBaHnsmu.

OnTnMmnsauma SHepronoTpebneHns TakXe UrpaeT BaXKHYK pPonb B 6epexxnmBom
npoussoacTsee. [NpeanpuaTne CTPEMUTCA K COKpaLLEeHUIO 3Hepro3atpaT nyTeM BHeOpPEeHUs
9HEepProapEKTUBHBIX TEXHOOIMIA N MPOLECCOB. OTO BKOYAET B CebS MCMNOSb30BaHMe
9Heprocbeperatowero obopynoBaHus, onTUMU3aumio paboTbl CUCTEMbl OCBELUEHUS W
BEHTUNAUNN, @ TAKXKE MOHUTOPUHI NOTPEBNEHNS QHEPT M C LESbIO BbISBAEHNS U YCTPaHEHUS
JIMLHNX NMOTEPb.

Bepexxnueoe nNpon3BoaCTBO HE TONbLKO MOMOraeT NPeanpuUaTUIO SKOHOMUTL PECYpPChbl
N CHUXXAaTb 3aTpatbl, HO N aKTUBHO CMOCOOCTBYET YNYULLIEHUIO 3KOSIOrMYECKON 06CTaHOBKN.
CokpalleHne Konu4ectsa OTXOOOB W ONTMMU3AUUS SHEpronoTpebnieHns npuBogdAT K
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CHI>KEHNIO HEraTUBHOIO BO3OENCTBUS HA OKPY>KatoLLyto cpeny. bepexxnuebii noaxop Takxe
NO3BONSAET BHEAPSTb MNPMHUMMNbI YCTOMYMBOrO pasBuUTUS, CTPEMSCbL co3patb 6onee
9KONOrM4YeCKn yctonymeoe byayliee.

BHeopeHne  anemeHTOB  6GepexnuBOro  MNpousBoacTBa  MNpu  peannsauum
TEXHONIOMMYECKMX NPOLLECCOB TPEBYET CUCTEMHOIO Noaxoaa v B3aMOAENCTBMS MHOXKECTBA
dakTopoB. BaxkHO oueHMBaTb U aHanNM3NPOBaTb TEKYLLEE COCTOSIHME NPOWN3BOACTBA,
BbISIBNATb Y3KME MecTa 1 npobnemsbl, paspabaTbiBaTb N BHEOPSATb ONTUMASbHBIE PELUEHNS.
ToNbKO NP YCNOBUN KOMMJIEKCHOO NOAXOAa U COBN0AEHNSA BCEX NMPUHLIMMNOB 6epeXxnnBoro
NPOM3BOACTBa NPEennpUATUA CMOryT [OCTUYb 3HAYMTENBHOro pocTta 3MHEKTUBHOCTN,
KOHKYPEHTOCMOCOBHOCTM M YCTOMYMBOrO passutus. BHegpeHne anemMeHToB 6epexnmBoro
NPON3BOACTBA CMNOCOOCTBYET MaKCMMasIbHOMY WCMOJIb30BAHNIO PECYPCOB, YCTPAHEHUIO
N36bITOYHbLIX oOnepaunuin M MUHAMU3AUUN OTXOOO0B. ITO HEMPEMEHHOE YCNoBME [AONs
ONTMMMN3auMn NPOLLECCOB 1 MNOBbILWLEHNS KadecTBa npoaykumn. NpeanpusTtiisi, OCHOBbLIBAsICh
Ha npuHuunax 6epexxamBoro nNpPoOu3BOACTBA, MOryT  OOCTUFHYTb  OMNTUMAaNbHOrO
NCNoJSIb30BaHNA pabovero BPEMEHU, pecypcoB W martepumanoB. Kpome TOro, 9710
obecneunBaeT KOHTPOMb 3a Mpoueccamu, aHanm3 [OaHHbIX W YCTPaHeHue MpUYnH
BO3HMKHOBEHUST OedekToB. BHepgpeHne 6epexnnBoro npou3BOACTBA TakXe MO3BONSET
YCOBEPLUEHCTBOBATb OpraHm3auuio pabo4vmx mect u obecneynmTtb MX 6e30MacHOCTb, YTO
OCOBEHHO Ba)KHO C TOYKM 3PEHNSI YPOBHS YOOBNETBOPEHHOCTN COTPYAHNKOB N MOBbILLEHWS
nx NpoaykKTnsHocTn. CnegosaTenbHO, NPUMEHEHNE NEMEHTOB 6epeXXIMBOro NPoOM3BOACTBA
CTAHOBUTCHA HeobXxoouMbIM AN NpegnpusiTuil, CTPEMSILUUXCS K OOCTUXKEHUIO BbICOKOWN
9P (HEKTUBHOCTN N KOHKYPEHTOCNOCOOHOCTN HA PbIHKE.
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OparvHa Onbra NeHHagbeBHa

KaHgnpaT TEXHNYEeCKMX HayK, OOUEHT

3asepytowmii Kacdeppoin «TexHonorus, obopygosaHe 1 asToMmaTn3aums
MaLLMHOCTPOUTESbHBIX MPON3BOACTB»

Yypukos Makcum Bnagumuposuy

CtypeHT

Bpbinos Erop Butanbesn4

CtypeHT

EropbeBCKUn TEXHONOMMYECKUI MHCTUTYT (hprnnnan)
OreQy BO MI'TY «CTAHKUH»

EropbeBck, Poccus

Abstract. The article discusses one of the methods of thermal welding, namely, extrusion welding, as a reliable way
to connect polymer products. The process of restoring polypropylene bumpers using a manual extruder is described in detail.

Keywords: bumper, extrusion welding, extruder, polymer, polypropylene.

Annomayusa. B cmamve paccmampubaemcs 00ux 1 cnocobob mepmocbapxi, a UMeHHO, IKCHpPY3UOHHAS cBapka,
Kax HAOeXKHbLTL crocod coeduHenus usdeautl us nosumepob. I1odpobro onucan npoyecc Boccmarobienus nNoAUNPONULEHOBbLX
0amnepob c ucnoav3oBanuem pyuHoeo SKCHpyoepa.

KaroueBuie caroBa: bavmnep, sxcmpysuonnas cBapxa, sxkcmpyoep, NoAUMEp, NOAUNPONUAEH.

PeueH3eHT: Toponues Bacunnin BnagnmmnpoBmny - KaHanaaT TEXHUYECKNX HayK, OOLEHT.
OreQy BO «PIrAY-MCXA nm. KA. Tnumupssesa»
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Bce coBpemMeHHble aBTOMOOMAM HE NPEACTaBnstoTCA HaM 6e3 NONMMEPHbIX HAaBECHbIX
petanen. 9T getann Bpems OT BPEMEHW MOABEPraTCs NOBPEXOEHUSAM, OOHUM U3 Takux
asnsetca 6amnep. OT 6amnepa He 3aBUCAT KOMAOPTabenbHOCTb canoHa N CKOPOCTb
MawuHbl. Ho aTa getanb SBNSETCA OOHUM W3 BaXKHEWLLMX 3IEMEHTOB, 06ecneyqnBaroLLmX
6e3onacHOCTb noe3gku Ha aBTomobune. Kpome Toro, 4to Hanuyme 6amnepa npugaeTt
MaLLVHE 3CTETUYECKMN MPUATHbIN, «3aKOHYEHHbIN» BU, €ro rnaBHas yHKUMS - 3almTa Ky30Ba
aBTO NPV ygapax 1 Haesgax Ha NpendaTcTBme. YUnTbiBasi, YTO KIIMPEHC MHOMMX COBPEMEHHbIX
aBTOMOOMNEen He BeNMK — Gamnep CTpafaeT B MNEPBYO o4vepedb, Oaxe MNpu 0bblYHbIX
HEPOBHOCTSIX Ha [OPOre, He FOBOPS YXKe O APYrnX BHELWITATHbIX cuTyauusx. NoBpexXaeHHbIN
6amnep, NMELLNIA TPELMHBbI 1 NPOSIOMbI, HE MOXXET MakKCUMasnbHO 3(P(EKTNBHO BbIMNOSHATb
CBOW 3alMTHble PYHKUMMK, NPUHMMas Ha cebs aHepruio ygapa. Bot novemy Heobxogumo
cneguTb 3a COCTOsSTHMEM Bamnepa 1, NPy HEOBXOANMOCTK, 06s3aTelbHO PEMOHTMPOBATD €ro.
KoHe4yHO, cyllecTByeT M TakoW BapuaHT, Kak 3ameHa 6Gamnepa, HO, KakK npaBuio, 3TO
OOBOJIbHO AoporocTtosias npouenypa. B cBA3n ¢ 3Tum, COBEpPLUEHCTBOBAHNE TEXHONOMNIA
BOCCTAHOBSIEHMS MNOBPEXAEHHOro 6amnepa SABNAETCA aKTyanbHOW TEXHOOMMYECKON
3apaden. [1,4]

BoNbLUMHCTBO COBPEMEHHbBIX MaLLVH UMEKT 6amnepa, N3roTOBJIEHHbIE N3 Pa3NNYHbIX
BMOOB nnactmacc  (nonvkapboHaT, nonMnpoOnuieH,  CTEKNIOBOMOKHO).  JlucToson
NONUMNPOMNWAEH —  COBPEMEHHbI  KOHCTPYKUMOHHbBIM ~ Matepuan C  OTAUYHbIMU
xapaktepuctukamu. OH MCNONb3yeTCcA B CTPOUTENBCTBE KakK W3ONSAUMOHHLIA MaTepuman,
KpOMe 3TOro 13 Hero genatoT 6acCenHbl, pasfinyHble eMKOCTU, BEHTUNSAUMOHHbIE KOpoba,
NCNONb3YIOT ONS OTAENKU UHAMBMAYANbHBIX OYUCTHBIX 6710KOB. OCHOBHbIE XapaKTEPUCTUKK
nucra:

. BbICOKasi NPOYHOCTb Ha paspbIB, CXKaTue, KPyyYeHNE;

. HU3KUIM yaenbHbIn Bec, He 6onee 0,92 r/cm3;

. HeBO0bLION KO3 MULNEHT pacLUMPEHUsT, COXPaHSAET OOHOPOLAHOCTb CTPYKTYpPbI
B TemrnepaTtypHOM guanasoHe ot +80 o -40°C;

. akonornyeckasa 6e30nacHOCTb, HE BblOENAET BPeOHbIX KOMMOHEHTOB;

. XUMUYecKasi HeNTPanbHOCTb K arpecCrBHbIM CpefaM KUCIIOTHOW WU LLESIO4HON
npupoabl;

. rMapogOoBHOCTL: MaTepman He BNUTbLIBAET BNary;

. CTOMKOCTb K ynbTpaduoneTy;

. ON3NEKTPUYHOCTb.

MaTtepunan nerko MOHTMPYETCS C MOMOLLbIO Kpenexxa, noaaaeTcs peske, hpe3epoBkKe,
cBapke, cknerke. [10-12]
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OcHoBHbIMM BUgamun noepexxaeHns 6amnepa aBTomobuns SBnsaTCS:

o HeckBo3HbIe NOBpeXAeHUs (Menkue unmn rnybokne uapanuHbl 1 BMATUHDI).

o CKBOS3Hble NOBPEXAEHUS (TPELUUHBI U MPOJIOMbI).

PEeMOHT HECKBO3HbIX MOBPEXOEHUN 3aHMMAET, Kak MNpaBuio, HECKONbKO 4YacoB.
YcTpaHeHne NnposioMoB - 6osiee TPyAoeEMKas npouenypa, oHa TpebyeT 60MbLIEro KONM4YecTsa
BPEMEHM 1, 3a4aCTyt0, CreymanbHbIX MPUEMOB 1 METOLOB.

ABTOpamn npegnaraeTcs crnocob BOCCTAHOBMEHUS LENOCTHOCTM obevankn 6e3
HapyLUeHNsi ee reOMeTpPUM TEPMOCBAPKO.

TepMmocBapka - 9TOT MEeTOoL MUCMNONb3YyeTCA ANS pPeMoHTa 6amnepoB, U3roTOBNEHHbIX
METOOOM NnTbs Nopg, fasneHmemM. C ero NOMOLLBIO lerdye BCEro yCTPaHuTb Takne AedeKkTbl,
KakK CKOJbl, MPOsioMbl U TpewwuHbl. CoegnHeHne ¢parMeHTOB MNOBPEXAEHHOro Gamnepa
NPOUNCXOANT NyTEM MX CMNaBAEHNSA NPU NOMOLLM NCNONb30BaHUA CBAPOYHOro 06opyaoBaHuns
CO cneunanbHbIMU HacagkamMmu N MAacTUKOBBIX MPUCAA0YHbIX NPYTKOB. [2,3,5-7]

OCHOBHbIMN OOCTOMHCTBaAMU CBapKU ABASETCA TO, YTO CBapPHON LLIOB OO4MH U3 CaMblIX
YCTONYMBBLIX M OONTOBEYHbIX BUAOB COEOMHEHNSI MOBPEXOEHHbIX MNACTUKOBLIX 3/1IEMEHTOB.
BoccTaHoBneHne Ky30BHbIX AeTanemn, N3roToBEHHbIX N3 yAAPONPOYHOro TepmMonaacTa npu
CBapKe nNpOoOu3BOAUTCS TEPMOMUCTONETaMU WX APYrMMn cneuunanbHbIMU  CPEACTBaMM.
«QnekTpogamn» MNpu TakoW CBapKe CNyXXaT MnacTMKOBbIE MPYTKW, MAACTUHbI, KOTOPbIE
nogoxoasaT nNo matepuany K Hawemy 6amnepy. OgHako eCTb M HEAOCTaTKM y 9TOro MeToaa.
MpoYHOCTL NepBOHaYasbHasi He  OOCTUrHyTa, BO3MOXEH  MOBTOPHbLIM  pPaspbiB.
Jlakokpaco4HOe NOoKpPbITUX NpK TemnepaTypHon aedopmMaummn MOXXET NTIOMHYTb U HAPYLUUTCS
BHELWHWIA Bua. Ecnn C BHYTPEHHEN CTOPOHbI NPEABapuUTESIbHO MNPOU3BOAUTb Pa3aesky
OyayLwiero cBapHoro Lwea yrnybfeHnemM, a notoM 3annaeBnsTb YrnybneHue, To pesynbrar
OygeT nydwe, HO He coBceM. Bo3amo)kHa noTepss reomMeTpun, TakK Kak Mnpu OCTbiBAHUN
pacnnaBfeHHOro nnacTvka npou3onaeT TepMoycagka 1 WwoB cTaHeTcs. Nocne yctaHoBKU
6amnepa Ha aBTOMOBGUSIb PEMOHTHbIN LLIOB ByAeT Hanpsi>XeH n3-3a HapyLLIEeHNa reoMeTpun n
NPV HA3KOWN TeMnepaType eCTb BEPOSATHOCTb HapyLLEHNSA ero LefIOCTHOCTM.

ApMMpOBaHMe CBApHOro LWBa MO3BONUT PELNTb 3adady COXPaHeHWUst MPO4YHOCTW,
LLeNOCTHOCTM 6e3 HapyLLeHMst reoMeTpun 6amnepa. ApMMpoBaHNE BOSMOXKHO NPOM3BECTU C
NPUMEHEHNEM METANNNYECKNX AeTanen. ABTOpbI NpeasiaratoT UCNONb30BaTh NATYHHYO CETKY
pasmepom 10x30cm n3 TOHKOro nmcta tonwwmHonm 0,5-0,7 mm. Nopob6Hble apmMupytowme
9NIEMEHTbI BMNABNAOTCSA C BHYTPEHHEN CTOPOHbI NasfibHUKOM, MepeKpbiBasi CBapHOW LLOB
(pnc.1). DTO NO3BONSET COXPAHSAETCA reoMeTpus 6amnepa, U HUKakas Tepmoycagka He
NoAENCTBYET.
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PrucyHok 1 — BnasiHHasa meTtannmyeckas ceTka

OcTaetca BOMPOC C€O3[aHWs LENOCTHOCTM obedvarikm B 30He paspbiea. [lpu
NCNONb30BaHUM MasifibHUKA MAacTUK yTpadMBaeT CBOW MNepBOHavallbHble CBOWCTBA,
CHW>XaeTCcsa ero niacTUYHOCTb, MOBbILAETCA XPYNKOCTb. [pu TemnepaTypHOM COeOuHEHUN
NONMMNPONUAEHa HapyLlaeTCsa CTPYKTypa NonAMMepa, CuenfieHne coeguHseMblX AeTanen
nponcxognT 3a cYeT npouecca B3aumognddysum. Ceapka noAMNPONUIEHOBbLIX NINCTOB
3aKJ/IKYaEeTCAa B pa3orpese CTbika 0 BA3KO-TEKYYEro cocTtosHns. [Npu Bbibope 06opynoBaHms
Heo6X0ANMO Y4YMTbIBaTb, YTO MPW MEeOJSIEHHOM pa3orpeBe B MECTax COEAVHEHUI MaTepuan
[aeT ycafgky, OT 3TOro CTpafaeT Ka4vecTBO LIBa. Temnepartypa CBapkKu 3aBUCUT OT BuAaa
WHCTPYMeHTa. [4,5,8,9]

CBapka akCcTpyaepom (puc.2), aTo 6onee HageXHbIn cnocob coeanHeHns. IHCTpyMeHT
pasorpeBaeT namct pgo 270°C, OH ocHaweH chneuvanbHbiMWU Hacagkamu, KOTopble
NPUMEHSIOTCA NMPY MOHTAaXKE CITOXKHbIX reoMeTpuryecknx hopm. MNpurHumn paboTbl SKCTpyaepa
3aK/IK4YaEeTCAa B pa3orpese NpyTka A0 OAHOPOAHON KOHCUCTEHLUUK, MPY 3TOM OOHOBPEMEHHO
pas3orpeBaeTcs CTbiK 1 BblAaBNNBAETCSA SKCTPaANPOBaHHbIN NonunponuneH. [12-15]
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PrcyHok 2 — Py4Hol CBapOYHbIN 3KCTPyaep
PacnnasneHHbI B 3aKpbITOM COCYyAe NPYTOK PacnnasfisieTcs v BbIXOAUT N3 cona Ha
CBapHOI WOB. PasorpeTbii NNacTuk B 30HE MOBEPXHOCT LUBA NPaKTUYECKN HE KOHTaKTUpyeT
C BO34yXOM 1 He okucnsaetcs (puc.3).

PucyHok 3 - CBapka noimnponuieHa aKCTpyaepom
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MNMocne apMMpoBaHNs HEOBXOAUMO MPOW3BECTU pPa3feniky KPOMOK MOf CBapKy C
BHELLHeN CTOPOHbI Ha % TOJLLMHBLI 06e4aliki Mo Bcen AnvHe paspbiea 6amnepa (puc.4).

PucyHok 4 — Paspenka KpOMOK nof, CBapKy
[anee pacnnaBneHHbln NAacTuK M3 confa JKCTPyAepa HaknagbiBaeM BOOJSIb BCEro
pasgenaHHoro ceapHoro wea (puc.5). BeicTynawowmin HannblB Ha MOBEPXHOCTU Obeyvankun
ybupaeTcsa HaxxgadHom 6ymaro.

PucyHok 5 — CBapHOI1 WOB 1 NPOBOJIOKA A5 CBapKU
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3aBepwiatollen  onepaumen  pemMoHTa OGamnepa SBMASIETCA  BOCCTaHOBJIEHME
NaKOKPaCOYHOro NOKPLITUS.

Ha paHHbIi MOMEHT B apceHasne crneumanncToB No PEMOHTY aBTOMOOWIIbHbLIX 6amMnepoB
CYLLIECTBYET MHOXXECTBO CMoco60B 1 METOAOB KOPPEKLMN pasdHbIX BUOOB MNOBPEXAEHWN, B
TOM 4uncne n paspaboTaHHbIX C MOMOLLbIO COBPEMEHHbIX TEXHONMOMN, 6narogapsi KOTOPbIM
nocne pemoHTa 6amnep OydeT BbIrNSAETb KakK HOBbIA. TexXHONOrms TEepMOCBapKu C
NCMoNb30BaHNEM PY4YHOro CBapoO4HOro 9KCTpyAepa Nno3BONSIET NOBbICUTb
NPON3BOANTENIBHOCTb PEMOHTHbIX PaboT 1 NONYYNTb HAAEXKHOE N KAYeCTBEHHOE COeAHEHNE
nobbIX nnacTMaccoBbiXx u3genuin. B pe3ynbTate nepemeluMBaHusi  pacniaBfiEHHbIX
MaTepuasioB NX CTbIKOBOW LLIOB MOJTy4aeTCst KPEnKMM 1 AONrOBEYHbIM.

References
1. naBHble BUObI noBpeEXOeHns 6amnepos n nx PEMOHT  //
https://avtobeginner.ru/articles/39111/glavnye-vidy-povrezhdeniya--bamperov-i-ih-
remont.html

2. OKCTpYy3noHHaa ceapka // https://osvarka.com/obschee/ekstruzionnaya-svarka

3. Ceapka noavnponuneHoBbIx nnctos// https://svarkaprosto.ru/tehnologii/svarka-
polipropilenovyh-listov

4. TexHonornyeckoe obecnedveHne KadecTsa: npaktnkym / B. A. Makapos, O. I.

OparuHa, M. . Cepbix, 1. C. Benos. — EropbeBck: EFOpbeBCKMI TEXHONOMMYECKNUIA UHCTUTYT
(pnnman) MocKOBCKOro rocyaapCTBEHHOro TexHonorndyeckoro yHnsepcuteta «CTAHKNH»,
2015. — 102 c. — ISBN 978-5-904330-09-5. — TekCT: 9NneKTpOoHHbIn // Lndposon
obpasoBaTesibHbIi pecypc IPR SMART : [canT]. — URL.:
https://www.iprbookshop.ru/31953.html (gata obpaiieHns: 29.01.2023). — Pexxum gocTtyna:
AN aBTopuU3np. Nosib3oBarenen

5. TexHonorns MalnHOCTPOEHUSA: BOMPOCblI N OTBETbl. Y4ebHO-MeToan4ecKoe
nocobue gns caMocToATenbHON paboThl cTyaeHToB / coctasutenn A. E. AdaHacees [1 op.].
— Caparos : Bysosckoe ob6pasoBaHue, 2015. — 88 c. — TeKcCT : aneKTpoHHbIN // Lindposoi
obpasoBatesibHbIit pecypc IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/29275.html (gata obpaweHuns: 29.01.2023). — Pexxum goctyna:
ON1s1 aBTOPU3NpP. Nonb3oBaTenei

6. KopoTtkoB, B. A. PeMOHTHas cBapka 1 Hannaeka : y4ebHO-MeToguyeckoe
nocobue / B. A. KopoTtkoB ; nop pepakumen E. H. CadoHoB. — Capatos : Bysosckoe
obpasoBaHue, 2013. — 39 c. — TeKcCT : aneKTpoHHbIN // LindpoBoin obpasoBaTesibHbIN pecypc

International journal of Professional Science
Ne1(2) - 2024 37


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://avtobeginner.ru/articles/39111/glavnye-vidy-povrezhdeniya--bamperov-i-ih-remont.html
https://avtobeginner.ru/articles/39111/glavnye-vidy-povrezhdeniya--bamperov-i-ih-remont.html
https://osvarka.com/obschee/ekstruzionnaya-svarka
https://svarkaprosto.ru/tehnologii/svarka-polipropilenovyh-listov
https://svarkaprosto.ru/tehnologii/svarka-polipropilenovyh-listov

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

IPR SMART : [canT]. — URL: https://www.iprbookshop.ru/20697.html (nata obpaileHns:
20.01.2024). — Pexxum gocTyna: ansa asTopusnp. nofb3osarenem

7. Hentox, P. N. Teopusa cBapoyHbIX Npoueccos. lNpeBpalleHns B MeTannax npu
cBapke : y4ebHoe nocobue / P. WN. Oepiox. — TomcK : TOMCKUIA MNOSMUTEXHUYECKUN
yHusepcuteT, 2012. — 155 c. — TeKcCT : aneKTpoHHbIn // LndpoBon obpasoBaTefbHbIN
pecypc IPR SMART : [canT]. — URL: https://www.iprbookshop.ru/55210.html (gaTa
obpaweHns: 20.01.2024). — Pexxum gocTyna: ons asTopuaup. nonb3osaTenen

8. TexHON0rnss KOHCTPYKUMOHHBIX MaTepuanos: npaktnkym / O. . OparuHa, M. C.

Benos, O. A. BposyeHko, [1. KO. Hukugopos. — Mocksa : An Nun Ap Meauna, 2023. — 159 c.
— ISBN 978-5-4497-1809-9. — TeKCT : 2aneKTpOHHbIN // Lndposoin obpasoBaTesibHblin
pecypc IPR SMART : [camT]. — URL: https://www.iprbookshop.ru/124754.html (pata
obpatleHns: 25.10.2022). — Pexxum gocTtyna: o8 aBTopu3up. Nonb3oBaTenen

9. JlowmnHeknin, A. B. CoBpeMeHHble TexHonorum cBapku. VIHXeHepHOo-
dunsnyeckne OcCHOBbI : y4yebHoe nocobue / A. B. JliowunHcKkun. —  [JonronpyaHbli :
N3paTenscknin lom «NHTennekt», 2013. — 239 c¢. — ISBN 978-5-91559-126-3. — TekcT :
9NEeKTPOHHbIN // Lundgposon obpasosatenbHbli pecypc IPR SMART : [canTt]. — URL:
https://www.iprbookshop.ru/103385.html (gata o6paweHuns: 20.01.2024). — Pexxum gocTyna:
OS5 aBTOPU3NpP. NoNb30BaTenei

10. Kimura H., Teraoka F. Solvent welding of polysulfone// Japan Plastics Age.-
1983.- V. 21, No. 190.- P. 29-34.

11. Bulloch Ch. Repairing composite structures// Interavia.- 1983.- V. 38, No. 4. P.
317-319.

12. Welder S.M., Lause H.J., Fountain R. Structural repair systems for thermoplastic
composites// Materials and Design.- 1986.- V. 7, No. 3.- P. 147-149.
13. Immermann K. Geometrical parameters in composite repair// J. of Composite

Materials.- 1995.-V. 29, No.11.-P. 1473-1487.

14. Atkinson J.R., Turner B.E. Repairability of plastic automobile bumpers by hot gas
welding// Polymer Eng. and Sci.- 1989.- V. 29, No. 19.- P. 1368-1375.

15. Henry Valberg, Tony Melkild, Janis Kandis. Determining The Weld Quality In
Extrusion Welding. AIP Conf. Proc. 1353, 461-466 (2011) https://doi.org/10.1063/1.3589558

International journal of Professional Science
Ne1(2) - 2024 38


https://creativecommons.org/licenses/by/4.0/deed.ru|
javascript:;
javascript:;
javascript:;
https://doi.org/10.1063/1.3589558

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

UDC 378

Kolyeva N.S., Nikishina O.A., Pyatkova T.V., Semakin G.E. Impact
of the use of artificial intelligence on the development of the
market for digital products

BnunsaHrne ncnonb3oBaHns UCKYCCTBEHHOMO MHTENNEKTA HA pa3BUTME PbiHKA
LUNPOBLIX NPOAYKTOB

Kolyeva N.S.

Candidate of Pedagogical Sciences, PhD
Ural State University of Economics
Yekaterinburg, Russia

Nikishina O.A.

Manash Kozybayev North Kazakhstan University
Petropavlovsk, Kazakhstan

Pyatkova T.V.

Manash Kozybayev North Kazakhstan University
Petropavlovsk, Kazakhstan

Semakin G.E.

Ural State University of Economics

Yekaterinburg, Russia

Konbesa H.C.

KaHgnpaT negarorndeckumx Hayk, goktop PhD

YpanbCkuii rocyfapCTBEHHbI AKOHOMUYECKUI YHUBEPCUTET
EkaTtepunbypr, Poccus
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Abstract. The article is devoted to the study of the impact of the emergence of artificial intelligence on the
development of the digital market in the course of utilizing new capabilities and technologies. The purpose of the research is
to determine the scope of application of artificial intelligence in computer graphics. The subject of research in this article is
the basic concepts of artificial intelligence and its structural elements. With the advent of free use of artificial intelligence,
computer graphics artists have new opportunities to simplify and accelerate the process of creating various materials. The
pace of development and use of artificial intelligence technology worldwide in recent years is noted. Consideration is given to
the use of this technology once it is made openly available to all users. Thanks to new constantly appearing and updated
resources on creation of computer graphics and interaction with artificial intelligence and users have an opportunity to adjust
the proportions of created objects, their contrast and color saturation, use a variety of variation of parameters. All this becomes
a highly effective tool in the hands of an artist and designer.
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Annomayua. Cmamea nocBsujena uccaedobanuio Biuanus noAbaenus UCKYccmbeHHo20 UHMeAleKma HA
pasbumue yugppoboeo puirka 6 xo0e ucnosv308anusn Hobbix 603moxHocmel u mexHosoeutl. Lleas uccaedobanus — onpedesuns
0b4acme npuMeHeHusA uckyccmbennoeo unmenrtexma 6 xomnsiomepHou epaguxke. Ilpedmemom uccaedobanusa 6 danHou
cmamve ABAAI0MCA 0CHOBHbIE NOHAMUSA UCKYCCMBEHH020 UHMeAleKma U e20 cmpykmypHbie semenmsl. C nosbienuem
Bosmoxrocmu  c60000H020 UCHOAB30BAHUA UCKYCCMBEHH020 UHMEAIeKMA Y XYOOKHUKOS KOMNbIOMeEpHOU epaguku
0MKpbLAUCS HOBbie BOSMOKHOCTIU 045 YNPOUEHUS U YCKOPEHUS NPOYecca co30aHUA pasAuuH020 Mamepuaid. Omme4anmcs
memnvl paséumus U UcnoAb308anus mexHos02ul uckyccmbennoeo unmessexma 6o 6cem mupe 3a nocaeoHue 200bl.
Paccmampubaemcs 6onpoc ucnoav3oBanus 0aHHOU mMexHOAOUU hocae npedocmadienus omxpuimoeo docmyna 045 Bcex
noavsobamenen. baaeodapa HoBbiM NOCMOAHHO NOABAAIOUWUMCS U 00HOBASAEMbIM PECYpPCam 1o CO30AHUI0 KOMMNbIOTHEPHOTL
epacpuxu u 63aumodeicmbuio ¢ UCKYCCMBEHHbIM UHMEALEKIIOM U hoAb30Bameneil ecmb BO3MOKHOCHL peeyaupobamsy
nponopyuu  cos0abaemvix 006exmob, ux xowmpacm u UuBemoByw HACLIUEHHOCb, UCNOAB30BAMb  PASHOOOPA3HYO0
Gapuamubrocms napamempob. Bce smo cmanoBumca Bvicokorpgpexmubuvim uncmpymenmom 8 pykax XYookHUKa u
ousaiinepa.

KatoueBovie caoBa: uckyccmBennwiti  unmestexm, epacpuveckutl  ousatin, epagpuueckuni  pedaxmop,
yBemoxoppexyus, IKCNO3UYUS.

PeueH3eHT: Toponues Bacunuin BnagnmmpoBuny - KaHANOAT TEXHUYECKUX HayK, OOLEHT.
Oreoy BO «PrAY-MCXA nm. KA. Tumnpsisesa»

VICKyCCTBEHHbIVI MHTENNEKT — Hanpas/fieHNne Hayku no paspaboTke aHanUTUYEeCKMX
CUCTEM C BO3MOXXHOCTbIO OBOy4eHMs U pelleHust pasnnyHbiX 3agady. B BuoeomMoHTaxe u
rpapmnyeckomM gusaiHe WCKYCCTBEHHbIA WHTENNEKT BbICTyNaeT MNpuKiagHbIM CpencTBoM,
ynpoLjarLwmm paboTy Ha pasfinyHbIX aTanax.

MHorve nogu cyMTalT UCMOSIb30BaHNE WCKYCCTBEHHOro WHTeNNekta B cdepe
rpacgpmnyeckoro gusanHa HeraTtMBHbIM (PakTOPOM, KOTOPbLIA MOXET MOoBfeYb 3a Ccobou
COKpalLleHne paboymx MecT.

Y Xy[O>XXHUKOB KOMMbIOTEPHOW rpadnkin CyLecTBYeT pasfefeHne Ha ypoBHU 3HaHWI
1 onbiTa paboThl B chepe rpapmnyeckoro gmsanHa, Kotopble NpeacTaBneHbl B Tabnuue 1.

International journal of Professional Science
Ne1(2) - 2024 40


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

Tabnuua 1
YPOBHN XyOOXKHUKOB KOMIMbIOTEPHON rpadunkin

YpoBeHb creymanucTa OnbIT paboTbl KpaTtkasa xapaktepuctmnka

Junior (I>kyHnop) MeHee 1 roga Yenosek, obnagatoLmii
TEopETUYECKNMN 3HAHNAMN, 6e3
HaBblKa NpPakTn4eckoro
NPUMEHEHUST NX

Middle (Muan) Ot 1 po3ner Yenosek, obnagatoLuii OnbITOM
NPUMEHEHUNSI 3HAHWI Ha NPaKTUKe,
HO NPOAOJKAKLLMIA CBOKO paboTy
nog KoHTponem 6onee
KBanMUMpoBaHHbIX
cneynannmcToB

Senior (CnHbOP) Ot 4 net Yenosek, obnagaroLumii
Heo6XoaNMbIM YPOBHEM
TEOPETUHECKNX U NPAKTUYECKNX
3HaHWI Ot CAMOCTOATENbHON
paboThbl

CunTaeTcsl, 4TO UCKYCCTBEHHbIN UHTEMNEKT 3aMEHUT HaYMHAIOLWMX CNeunanncTos, TO
€CTb CNeynannucToB YPOBHSA «junior». CneunanncTbl AaHHOMO YPOBHS Yalle BCEro CNOCOOHbI
BbIMNOSIHATE 6a30Bble 3a4a4y HavasbHOrO YPOBHSA, TaK Kak He obnagatoT NpakKTU4eCKUMu
3HaHNSAMK, a NULWb NPeacTaBAslOT 3HAHUA Teopuu B OaHHOW cdepe pgesTenbHocTu. Ho, ¢
OPYron CTOPOHBbI, 60ee KBanMUMPOBaHHbIE CreumannucTbl 1 paboToaaTtenn cyHnTatoT, YTO
NCNOJSIb30BAaHNSA NCKYCCTBEHHONO UHTENNEKTa obnerdynt n ycKkoput paboTy cneumanuctos,
Aasasi 6onbwe cBO60OOHOIO BPEMEHN OIS peanu3aunmn TBOPHYECKON COCTaBMSAIOWEN 3a CHET
NCKJTIOYEHNST PYTUHHBIX 3aaad [1-2].

B [aHHbIN MOMEHT WCKYCCTBEHHbIA MHTENNEKT HaxOAUTCS Ha HayanbHOM 3Tane
pasBUTKS, TO ECTb CMOCOBEH NPEenoCTaBNATb ObICTPLIN U KAYECTBEHHbIN BapuaHT No 3anpocy
Nnonb30BaTENs, HO NPeacKasyeMbll. ITO U ABASETCA OTANYUTENBHBIM (DAKTOPOM YenoBeEKA.
MOMUMO NOrNMYECKOro MbIWAEHNSA XYOOXKHUK KOMMBIOTEPHOW rpadunkn Tak e NPUMEHSET 1
TBOPYECKOro COCTaBnAloLee, YTO NO3BOJISET CO34aBaThb NPOAYKLMIO aHANIoroB, KOTOPOW HET
Ha pbIHKE. VICKYCCTBEHHbIN NHTENEKT NNLLb CNOCOBEH AOMNONHATL U ynpoLaTb paboTy ngen
B JaHHOW cdepe.

[(NaBHbIM HEQOCTATKOM UCKYCCTBEHHOIMO MHTENMNEKTA ABASETCA TOT (PakTop, YTO OH
He crnocobeH NpoaHanu3npoBaTb OUHANbHbBIA PE3yNbTaT CBOEN paboThl, TaK Kak OH AenaeT
CBOIO paboTy Mpu NOMOLLM aHanu3a apyrux nonb3osatenen. A paboTta C rpaduyeckum
ON3aNHOM SBNSETCS TBOPYECKON 1 nHavBuayansHom padorton [3].
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MpoaHanuanpoBae paboTy OAHOrO0 U3 NOMNyNSAPHbIX MPUNOXEHUA «Luminar» ¢
BO3MOXXHOCTbIO LIBETOKOPPEKUUN oTtorpaduin npy rnomMoLLmM UCKYCCTBEHHOIO WHTENNEKTA,

MOXHO 3aMETUTb HEOOYETbl WCKYCCTBEHHOIrO MWHTENNEKTa. 3arpy3mB  UCXOOHYHO
doTorpaduto, Mbl MOXKEM YBUOETb HEYETKOE N TEMHOE M300paXKeHne Npupoabl (PUCYHOK 1).

0 - @ @ = )

PucyHok 1. VicxogHoe nsobpaxkeHne B NpuaoxxeHun «Luminar»

Mpw NOMOLLM BCTPOEHHOIO NCKYCCTBEHHOIO UHTENNEKTA Mbl MOXKEM CAeNaTb fJaHHOe
n3obpakeHne bonee ApPKMM 1 SIErko BOCMPUMMYMBBIM 015 B3rns4a (PUCYHOK 2).

=]

—

PucyHok 2. N3o6paxkeHne, o06paboTaHHOE NCKYCCTBEHHbBIM MHTENNEKTOM

3anycTB BHYTPEHHUA WCKYCCTBEHHbIA WHTENNEKT HECKONIbKO pa3 C pasHbIMM
napameTpamu, Mbl MONyYnn Gonee sipKoe K CovHoe u3obpaxkeHue. [Mpu xenaHum
OTpedakTUpoBaTb 3KCMO3nLMIO C 6anaHCOM CBeTa U TEHEW, UCKYCCTBEHHbIN UHTENNEKT He
BblgaeT nyduwero pesynbTata. OH NM60 MEHSIeT BCIO LIBETOKOPPEKUMIO NGO HaduHaeT
yXyAwaTb n3obpaxkeHne no kadecty. Ha gaHHOM aTane Kak pad U HeobXoauM XyLOXKHUK
KOMMbIOTEPHOI rpadnKn, Tak Kak OH CnocobeH NoaonTy K 3TOMy npoueccy 6onee TBOPYECKH
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N coenatb KapTUHKY MNPUATHOW AN rnasa 60onblIMHCTBA loOen co3faB nHavBuayasnbHble
HACTPOWKN LBETOKOPPEKUUN (PUCYHOK 3).

PucyHok 3. NI3obpaxkeHne ¢ 4ONONHUTENBHOM 06pabOoTKON NPK MOMOLLM XYAOXKHNKA
KOMIMbIOTEPHON rpadukm

[aHHbI NpuMep NoKasbiBaeT, 4YTO paboTa UCKYCCTBEHHOIO MHTENeKTa cnocobHa
YCKOPUTb paboTy XyOOXXHUKA KOMMbIOTEPHOW rpaduku, HO He 3amMeHuTb ero. B paboTe
YenloBeKa eCTb raBHoOe, COCTaBMAoLEee NHANBMAYANbHbIA TBOPYECKUIA MOAXOA K paboTe, 4To
N OT/IMYAET ero OT UCKYCCTBEHHOIO UHTENNEKTA.

PasBntve © MCNONb3OBaHME WCKYCCTBEHHOrO WHTennekta 6yaoer nomoraTb
YCKOPEHNO paboTbl HA Pa3nNUYHbIX aTanax Co3AaHNst KOHTEHTA XyAOXKHMKaMU KOMIMbIOTEPHON
rpacdukn [4]. VICKyCCTBEHHbIN UHTENNEKT CNOCOBeH Ha pas3fnnyHble 6a3oBble 3agayn OT
aHann3a COBPEMEHHbIX TPEHAOB WHTEPHETE C BO3MOXXHOCTHIO MPEANOXEHUS XYOOXKHUKY
Pa3nNYHbIX AM3aiHOB HEO6XO0AMMON NponyKuun (PUCYHOK 4) no nobasneHms O6bEKTOB Ha
doTorpacduto 6e3 cepbeE3HOro BMELLATENLCTBA NONb30BaTeNs (PUCYHOK 5).

PucyHok 4. PasHoo6pa3sune gMs3anHos OgHOro npogykra npv nomowum VA
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Original

BpakeHne 6e3 NoOMOLLM YenoBeKa

PucyHok 5. [lo6aBneHne ob6bekTa Ha N30

KaxkeTcs, 4To AaHHble hoTorpadum He NMEIOT HUKaKUX N3BAHOB, HO, K COXXasIEHNIO,
BCA paboTa UCKYCCTBEHHOIO WHTENNEKTa CTPOUTCHA Ha aHanu3e LaHHbIX U3 UHTepHeTa U
paboTe Apyrnx nonb3oBaTtenen TOW WAN  WHOW MpPOrpaMmmbl, 4YTO He MO3BONSET
NCKYCCTBEHHOMY  WHTENNIEKTY C€O34aTb  uMHAMBMAOYanbHbIA  KOHTEHT  [5]. PaboTta
NCKYCCTBEHHOIO MHTENNEKTa Bcerga Oyner pgopabartbiBaTbCs YENOBEKOM, Tak Kak B N He
3a5l0KEHO TBOPYECTBO, a Nuwb noruka. [MpoaHanusnpoBaB paboTy WCKYCCTBEHHOro
WHTENNEKTa, MOXKHO cAenaThb BbiBOA O TOM, YTO OH HE 3aMEHUT XYOO0XKHUKOB KOMMbOTEPHOM
rpacukin, a pact BO3MOXXHOCTb Pa3BUTUO B JaHHOW cdepe He TOSIbKO NPpodeCCMOoHaNbHbIM
cneynannucTam, HO 1 06bIYHBIM NONL30BATENAM A1 NOBCEOHEBHbIX 3a4av.

B cnyyae e ecnn nosBUTCSA HEOOXOAMMOCTb 3aMEHbl XYOOXHUK KOMMbIOTEPHOMN
rpadukn No TEM NN UHBLIM MPUYMHAM WK XKe NS yayduweHus kadectea paboTtbl N 6e3
NOMOLLM 4YenoBeka, Heobxoammo NepecMOTPEeTb KoHuenuuto beta-tectuposanns U B
rpaduyecknm nporpammax, pAangd 3Toro HeobxoouMmo npefocTaBNATb  MCMNONb30BaHUE
BO3MOXKHOCTeN NI Ha aTane TECTUPOBaHUSA HE TONMbKO TEM Nonb3oBaTensam, KTo kynun MO,
HO N BCeM >Xenawwym B BGecnnatHon opme C orpaHnYeHHbIM (PYHKLMOHANOM. Tak e
HEoOO6XoOMMO pacWwupUTb PSSO  YCTPOMCTB, HA KOTOPbIX BO3MOXXHO WCMOJSIb30BaHME
NCKYCCTBEHHOIO WHTENNeKTa. Heobxoanmo BHEOPEHUSA WCKYCCTBEHHOrO WHTENNIEKTa, B
nporpamMMbl Ha MOOWMbHBIN YCTPOMCTBAX W MAaHLWETaX, Tak Kak B AaHHbIi MomMeHT VN B
rpacpmnyeckne nporpammbl  paboTaeT Wb  Ha  MNEPCOHaNbHbIX  KOMMbKOTEPAX.
MpepocTaBneHuns gocTtyna K beta-tectuposanuio NI B rpadmndeckux nporpammax 6onbLiemy
Kpyry nonb3oBartenen n gobasneHue VN Ha gpyrue yctponctea nocnocobcteyeT 6onee

International journal of Professional Science
Ne1(2) - 2024 44


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

ObICTPOMY OBYYEHUIO MCKYCCTBEHHOIrO UHTENNEKTa, 3a cyeT 6onee 60MbLIOro Koan4ecTsa
3anpoCcoB C BO3MOXXHOCTbIO aHaN3NPOBaHUS UX.

VICKYCCTBEHHbIN MHTESNEKT MOSIOXKUTENBHO NOBANSET Ha PbIHOK VT-NpoaoyKToB, Tak
KaK OH MOMOXXET XyAOXKHNKaM KOMMbIOTEPHOM rpadurKn yCKOPUTb 1 YIPOCTUTb CBOKO paboTy
3a CYET WCKIIKOYEHMS BbIMOMHEHUS OOHOTUMHBIX 3a4a4 Ha HadasbHbIX dTanax Co3[aHus
KOHTEeHTa [6-7]. Tak >Ke OH MO3BOSIUT COKPaTUTb BPEMS Ha NPUAYMbIBaHNE HOBbIX NPOAYKTOB
TEM, YTO OH CNOCOBEH NPEenNoXNUTb AECATKU PasfinyHbIX BapMaHTOB AM3alriHa, U3 KOTOPbIX
Nnonb3oBaTesNlb MOXET Bbl6paTb HEOOXOAMMBIN eMY NS OPABOTKN MENKUX geTanei.

Takum 06pas3oM, NCKYCCTBEHHbIN UHTENNEKT HE CMOXXET 3aMEHUTb CMeLManncToB Ha
BCEX aTanax Cco34aHns KOHTEHTa B XYOOXECTBEHHOMW rpaduke, HO MNOCNocobCTBYyET
YIYHLLEHNIO Ka4eCcTBa KOHTEHTA M YCKOPEeHWMo co3gaHns ero. Tak xe VW 3apact 6onee
BbICOKUI YPOBEHb 3HaHWI ana paboTbl B JaHHON cdepe, NOTOMY 4TO BCe 6a30Bble 3apayqn
OyoyT BbINONMHATbCA aBToOMaTumyeckun. [Ons Toro, 4tobbl N OencTBUTENBHO YCKOPSN w”
ynydwan paboTy XyAOXXHMKOB rpaduyeckoro pamsanHa paspaboTymkam nporpamm C
BHEOPEHHbLIM NUCKYCCTBEHHBIM UHTENNIEKTOM HEOOXOAUMO cAefnaTb BPEMEHHbIN CBOOOAHbIN
OOCTYN K CBOEMY NPOAyKTy anda Toro, 4to MM oby4ancsa ropasno 6bicTpee 3a CHET npupocTa
nonb3oBaTesnien NPoayKTa.
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Abstract. The use of artificial intelligence technologies and the vector of their development are requlated in our
country at the legislative level. The main regqulatory act is the National Strategy until 2030 (approved in 2019) - (hereinafter
referred to as the Strategy). The object of the study is the national strategy for the development of artificial intelligence. The
subject of the research is strategic goals in the development of artificial intelligence. As part of this work, an analysis of
existing concepts of the considered category of digital technologies was carried out for compliance with public policy strategies.
It has been revealed that in foreign countries one of the key strategies in the field of digital technologies is to conduct scientific
research on the development of artificial intelligence and the creation of progressive innovative programs. In our country,
there is a noticeable lag between the formal strateqy and the creation of operational artificial intelligence, which can be
overcome through the development of a new national strategy for the development of digital technologies (namely artificial
superintelligence) until 2050. The proposed measures will allow Russia to take a leading position in the global information
technology market.

Keywords: state development, development of artificial intelligence, development of innovation, industry 4.0.,
national interests, development strategy.

Annomayusa. IIpumenenue mexnosoeutl uckyccmbennoeo unmestexma u Bexmop ux paséumus peeysupyomes 6
Hautetl cmpare Ha 3axoHooamevHoM YpoBre. OcHoBHbiM HopmamubHbim axmom abasemca Hayuonasvnas cmpameeus 00
2030 eoda (ymbepxoena 6 2019 eody) - (dasree — Cmpameeus). Obvexmom uccaedobanusn ABAAeMCA HAYUOHAALHAA
cmpameeus no pasBumuio uckyccmbennoeo unmenrexma. Ilpedmem uccredobanus - cmpameeuveckue yeau 6 cegpepe
pasBumus uckyccmbennoeo unmestekma. B pamxax nacmoswei pabomut npobeder anaius cyuecmByouwux KoHyenyui
paccmampubaemotl kameeoput yugppobuix mexHos0euil HA npedmem coomBemcmbus cmpamesusm 20cyoapcmbenHon
noaumuku. Boiabaeno, umo 6 3apydexHvix cmpanax o0HOU u3 kaoueBuix cmpameeuu 6 obaacmu yugpobuix mexHoi02uil
Abasemcs npoBedenue HAYUHLIX UCCAe00BaHUT N0 PaSBUMUI0 UCKYCCMBEHH020 UHMeAleKma, U Co30aHue npoepeccuBHbLX
UHHOBAYUOHHBIX poepamM. B nauierl cmpane nabaodaemcs samemmoe omcmadanie popmasbHOll crpameauit om co30aHUs
OeticmByiowjeeo  uckyccmbennozo uHmertexma, npeodoeHue Kkomopoeo B03MoxHO mnocpedcmbom paspabomxiu HoBoT
HAYUOHAABHOLL Criipameuy 1o pasdumuio yugpoboix mexnosoeui (4 UMEHHO UCKYCCHBEHHO0 CYnepUuHmesteKma) cpokom
0o 2050 eooa. Ilpedsoxernvie meponpuamus nosbosam Poccuu 3anAms Audupyoujue nOsuyuu HA MUpoBoMm  poiHke
UHPOPMAYUOHHBLX TEXHOAOUTL.

KatoueBvoie caoBa: eocyoapcmbennoe pasbumue, pasbumue uckyccmbennoeo unmeatexma, paséumue unHoBayut,
unoycmpus 4.0., HAYUOHANLHbIE UHIEPeChl, Cpame2us pasGumuis.

PeueHszeHT: bynrakosa VipyHa HukonaesHa - [JOKTOP 9KOHOMUYECKNX HayK, OOLEHT. [JJoueHT
kadeapbl CUCTEMHOIO aHann3a n yrnpasnieHns
OIre0yY BO «BopoHexckuin rocyfapCTBEHHbIN YHUBEPCUTET»
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BesepeHue

CerogHa IT pa3paboTymku BbIGENSIOT TPU  OCHOBHbIX Buaa  (KOHUeNuun)
NCKYCCTBEHHOIO WHTeNnekTa: cnabbli, CWUbHbIA K CYyNepuHTeNNeKT. MakcumanbHble
BO3MOXXHOCTU cnaboro NN - cosgaHne n3obpaxkeHus, pacrno3HaBaHue peyun, reHepauus
NPOCTbIX TEKCTOB U NHble 6a3oBble 3agayn. CunbHbin VIV, KOTOpbI cerogHs TONbKO HabnpaeT
NONyNSPHOCTb, MOXET pPelwnTb BCe 3agadqn AO0CTYMHble U MOHATHbIE O YeSl0BEeYECKOro
pasdyma. CynepuvHTENNEKT CAYXWUT ONA pPeLeHna TeX 3adad, KOTOpble YENOBEKY He
NOABMACTHbI, MOCKOJSbKY BbIXOOAT 3a pPaMKW €ero KOrHUTUBHbIX CrnocobHocTen. Bce
cyLlecTByloLne cerogHa B Poccum nporpamMmbl UCKYCCTBEHHOIO UHTENSIEKTA OTHOCATCH K
nepBoMy BUAY, TO €CTb AaHHAs TEXHOMOMMSA HaXOOUTCSA Y NCTOKOB CBOEro (hopMunpoBaHuS.
Ona pocTxeHns npopbiBa B paccMmartpuBaemMorn cepe HeOOXOAMMO akTMBHO pas3BuBaTb
BTOPYIO 1 TPETHIO KOHLEMNUMUIO.

Peaynbtarthl 1 06Cy>XpeHne

CornacHo HaunoHnanbHon ctpaterun, passutne VI B Hawen ctpaHe Heo6Xxoanmo ans
obecneyeHnsa npasonopsaka n 6e30nacHOCTN, YAYYLLEHNS KadeCTBa XXU3HU rpaXkgaH u nx
6naroCOCTOAHUA, HapawuBaHWe KOHKYPEHTHbIX MPEMMYLLECTB SKOHOMUKM Poccun Ha
MMPOBOW apeHe B chepe NCKYCCTBEHHOro nHtennekta (n. 23). daHHasn hopmynupoBka Lenen
SABNSIETCA [OOBOJIbHO pPasMbITON. BMeCTO TepMuHa «UCKYCCTBEHHbIA WHTENEKT» MOXHO
NOACTaBUTL NOBYID APYryld UMMPOBYID TEXHOMOMMIO UAN AaXKe OTpacib OeATeNbHOCTH,
HanpuMep «CenbCKoe XO3ANCTBO», «KOCMUYECKME pas3paboTku» 1 T.0. Takas HeyeTkasa u
pasmbiTad Ueflb He MNO3BOSISET YCMNELWHO peanu3oBbiBaTb HaMEYeHHble cTpaTernm wu
rOCyAapCTBEHHYIO MOAUTUKY B 061acTu unpoBbiX TEXHONOrIA, B ToM yucne UN. [7, c. 153]

HasBaHHas uenb BKJOYaeT WECTb OCHOBHbIX 3aaady (n. 24): [6, ¢. 223]

- MOBLICUTb Ka4eCTBO MH(POPMALNOHHBLIX OAHHbIX U UX OOCTYNHOCTb;

- paspaboTaTb U COBEPLLEHCTBOBATL NpOrpaMmmMHOe obecneveHue;

- MPOBOAMUTbL MEPOMNMPUATUA MO NOAAEP)KKE HAYHYHbIX UCCNeaoBaHuii;

- CO34aTb KOMMJIEKCHYIO CUCTEMY PerynnpoBaHns O6LLECTBEHHbIX OTHOLLEHWN;

- NPOBOANTL MEPOMNPUSATUA MO JOCTYNHOCTU N NOAAEPKKE annapaTtHoro obecneyeHuns;

- NOBbICUTb KBaNNMUKaLmio nepcoHana n yposeHb LnMgpoBor rpaMmOTHOCTN HaceneHns
CTpaHbl.

JaHHbIN nepeyeHb 3agay NOOXOOUT MPaKTUYEeCKM K 6o COBPEMEHHOW LUGPOBOIA
TEXHOMOMMK, YTO TaKXe OCTaBfsieT HEACHbIM B KakKOM HanpasfeHun uaeT pasButme
NCKYCCTBEHHOIO MHTEJIIEKTA B HALLe CTpaHe. Tak, ouumanbHas uesnb 1 3agadn akTu4eckn
He onpenensalT CTpaTeruio U NyTb ganbHenwero pa3sutnsa VIV, ns 4ero cnenyert 4To 3a pamKku
nepBon KoHUenumn (cnabblil ICKYCCTBEHHbIV UHTENIEKT) HaLLA CTPaHa CMOXKET BbIATY ELLE He
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cKkopo. CTpaTternsa npakTUYeCcKn He COAEP>XKUT NOSIOXKEHNIA O BTOPON 1 TPETbEN KOHLENLUW.
MonsaTre cunbHoro IW BecTpedaeTca B TeKCTe Bcero Tpu pasa (n. 5, n. 9, n. 30): npusoanTcs
onpegeneHne TEPMUHA; YNOMWHAHWE B KOHTEKCTE Hay4HbIX WUCCNEQoOBaHWM U MUPOBOrO
onbiTa. O cynepuHTennekte B Ctparernm He COAEP>XXUTCS HU OQHOrO NOJSTIOXKEHNS.

Mo pe3ynbTaTtam aHanmsa 3apybexxHOro onbiTa YCTaHOBEHO, YTO B cTpaHax EBponsbl,
CWA wn Amepnke npoBoOATCA akTuBHble pas3paboTku no co3faHuio cunsHoro UN.
HaunonanbHas Ctpaterus Kutas gaxke MMeeT Ha3BaHue, roBopsiliee camo 3a cebs: «[naH
pPasBUTUNS UCKYCCTBEHHOIO UHTENNEKTA criegytoLlero nokoneHns». K 2030 rogy lNogHebecHas
BbIAET Ha BTOPOW YpoBeHb pa3sutus NI, a Hawa ctpaHa ocTaHeTCs Ha NePBOM, TO €CTb YXXe
CerogHsa MOXXHO KOHCTaTupoBaTb OTCTaBaHne Poccum Ha 0gHO TEXHOSIOMMYECKOE NOKONEHNE
OT pasBuTbiX 3apybexHbix cTpaH (CLUA, Kutaih u npouy.). Takum obpasom, 3assneHve
3akoHopaTensa B otedecTBeHHom CTparerum o TOM, YTO Hawa cTpaHa 3anMeT nuaupylowme
nosunumm B chepe NCKYCCTBEHHOMO MHTENNEKTA, KaK MUHUMYM ABNSETCSA HEOOOCHOBAHHbBIM U
He 4YeM noprTeepXxpaeTcs. [2, c. 104]

[nsa Toro 4To6bI ONpenennTb CKPbITYO uenb Ctparernn, Hamn BbiAENUTb TEPMUHbI U
hopMYyIMPOBKN, KOTOPblE Hambosiee 4acTo BCTPEYaKTCA MO TEKCTY: «UCKYCCTBEHHbIN
nHTennekT» (148 pas), «aaHHble» (50) n «nporpammHoe obecrnedveHme» (22). O4eBNaHO, YTO
dpasa «MCKYCCTBEHHbIN UHTENNEKT» BCTPEYaAETCA Hanbonee 4acTto, NOCKOJbKY Ha3BaHHOWN
KaTteropum 1 MOCBSALEH HOPMATUBHbLIA OOKYMEHT. BTOpOin v TpeTuin TepMuHbl NO3BOASIOT
chenatb BblBOA, YTO peanbHasa u ckpbitasa uenb Ctpaterum B obnactu passutns M B Poccun
— paspaboTka 1 nogaep>xka NporpaMmmMHoOro obecneyeHns], a Takxxe reHepupoBaHne OaHHbIX
n obecneyeHne K HUM OAaHHbIX YH4aCTHMKOB 3KOHOMUYECKUX NPOLECCOB.

30ecb pedb MOET O TakoW TEXHOMOormn, Kak «bonbline paHHble». ABTOPOM He
ocnapmBaeTca (hakT, YTo ANns obyyYeHUs NCKYCCTBEHHOro MHTennekTa Tpebyerca 60nbLoi
obbem MHpOpMaumM, OgHaKO paspaboTka nporpamMm SBASETCA TEXHUYECKOW 3ajadven, a
obecrneyeHne K HUM JOCTyna OTHOCUTCA K cepe npasa. HaumoHanbHaa Crtpatervs, roe
COLEPXXaTCA NEPCNEKTMBbI «MPOpPbiBa» CTPaHbl  Ccpady B Tpex o0b6nactax: Hay4yHOoW,
coumanbHOM 1 3KOHOMUYECKOW; a TakXKe NPOorHo3upyoLwas nnaupyoLlime nosvummn Poccum Ha
rnobanbHOM TEXHONOMMYECKOM PbIHKE HE MOXKET 6a3mpoBaTbCs Ha Ha3BaHHbIX 3afadvax.
BblwensnoxeHHble (hakTbl ewe pa3 NoATBEPXOAAIT HErOTOBHOCTbL Poccun K nepexogy Ha
CneayroLnin YpOBEHb.

H.BocCTpbIi NPOrHO3UPYET, YTO CUSbHbIN NCKYCCTBEHHbIN NHTENNEKT MOXKET NOSABUTLCS
He paHee cepeguHbl HbIHELLHEro Beka, M ero nocnefosaTefnlbHOe pasBuUTUE NpuBedeT K
«CO30aHnio ceepxpasdyma». Kak yteep)xgaroT akcnepTbl, K 2040-2050 rr. 6yneT cosgaHa
nepsas MallnHa, CXoxXasi Mo YPOBHIO Pa3BUTUS C YESTIOBEYECKMM Pa3yMOM. VICKYCCTBEHHbIN
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WHTENNEKT NPEB3ONAET YENOBEKA B HANUCAHUN Hay4YHbIX paboT 1 aBTOPCKUX TEKCTOB K 2025
rogy; B nepesofax TEKCTOB, ayovo n Buaeo npoumsdsefeHun Kk 2027 rogy; B ynpasneHuu
TpaHcnopTtom K 2030 r. n B paboTte B Toprosoin cdepe Kk 2032 rogy. [JaHHble NPOrHo3bl,
OCTalOTCA TONMbKO MNPEANONIOXKEHNAMN U He MOryT ObiTb TOYHbiMM Ha 100%, opHako
NPOrHO3npoBaHNe HEO6XOANMO AN BbICTPaUBaHUA rPaMOTHbIX CTPaTErM4eckmx Lenen. [5, C.
167]

BaxxHO TakXKe y4ynTbiBaTb CaMbleé pPaHHME CPOKWM pa3paboTKu paccMaTpuBaemMbix
TEXHOJOMMIM Y CTPaH-KOHKYPEHTOB. A. TYpYUH B CBOEM MCCNegOBaHNUM NPUBOOUT OaHHbIE, YTO
nepsasa TexHonorus cuneHoro MW nosisutca B Poccun po 2025 r. ogHako, Kak 6blfio
yCTaHOBMIEHO, Poccus oTcTaeT OT CTpaH- NMAEPOB Ha 7-9 NeT N OCTAHETCHA Ha NepBOM aTane
MuHUMym o 2030 roga.

Ona Toro 4Ttobbl pas3obpaTbCA HACKOSIbKO CUMIbHO 3akoHOLaTeNlb 3auHTEPECOBaH B
CKOpenweM MosiIBieHUN B CTPaHe HOBEWWUX WHMOPMALMOHHBLIX TEXHOMOMMn, aBTOPOM
nogpobHO wu3y4eHbl pasgenbl CTpaterun, raoe YnoOMWHAETCS CUSbHbIM MCKYCCTBEHHbIN
WMHTENNEKT. [3, c. 455]

Brepsble gaHHas GopMynnpoBKa BCTPEYaeTCA B pasfefie «OCHOBHbIE MOHATUS»
(paspgen 1 nyHKT 5). 3pmecb yKasaHO, 4YTO «MEePCMNeKTUBHbIE METOObl WCKYCCTBEHHOMO
WHTENNeKTa - METOoAbl, HamnpaBfiIEHHble Ha CO3daHne MNPUHUUNUaNbHO HOBOW Hay4YHO-
TEXHUYECKON NPOAyKuuK, B TOM 4YuCNe B Lensx pas3paboTKu yHUBEPCANbHOrO (CUSIbHOMO)
NCKYCCTBEHHOIO MHTENNEKTa». VICKYCCTBEHHbIA WHTENIEKT CNOCOOEH BbIMOMHATL Takue
3aja4yn, Kak MalunHHoe obyyeHne, aBTOHOMHO pellaTb 3agady Ha OCHOBE VMEKLMNXCS
anroputMoB, obpabartbiBaTb HE3HA4uUTENbHble O0ObEMbl MHAOPMauUMM U OaHHbIX,
WHTEPNPEeTUpOBaTb WX pPe3dynbTaTtbl, OCYLWECTBMAATb  BblHUCUTENbHbIE  MPOLECCHI,
reHepupoBaTb TEKCTbl, M300paxxeHus un T.4. Takum obpasom, cospatenu CrtpaTternm
yKasblBalOT Ha Takume xapaktepuctmkm W kak camooby4aemMoCTb, aBTOHOMHOCTD,
aBTOMaTMYEeCKOE BbINOSIHEHME KOMaHA, KOTOpble Yy)Xe MpucyLlimM OenCTBYHOLWNMM CUCTEMaM
cnaboro MawuHHOrO uHTennekrta. [lepeuncneHHblx B CTpaTtermm XxapakTepucTuK
HeJOCTaTOYHO AN nepexona Ha BTopon atan. [8, c. 179]

Btopon paspen Crtparterm uMeHyeTcs «Pa3BuUTWE WCKYCCTBEHHOIO WHTENNEKTa B
Poccun n mnpe». 3gecb npeacTasieHbl NONOXKEHNSA O Pa3BUTUN NCKYCCTBEHHOIO UHTENNEKTA
B paMKax nepBon KoHuenuuu. Tak, Hanpumep, co3gatenn CtpaTterun yTBep>XXL4atoT, YTO 3TO
CnoXHast npobnemMa Haykm u TexXHUKM — paspaboTtatb CWUMbHbIM N YHUBEPCASIbHbIN
NCKYCCTBEHHbIN WMHTENNEKT, KOTOPbIn GygeT nogobeH 4enoBeyveckoMy pasymy, obnapgatb
TakuMy cnocobamm MbILNEHNS, YMEHNEM afanTUPOBaTbCA K OKPY>XKatoLen cpene, pewaTb
pPasnnyHble 3a4a4un 1 B3aMOLENCTBOBATb C YENOBEKOM. PelunTb gaHHyto Npobaemy MOXKHO
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npyv nomowm O6beavHEHUS YCUNIA  MHOMMX Cdep Hay4HbIX 3HAHWR: TEeXHUYECKOW,
ryMaHuTapHoOW, MpaBoOBOW, couuanbHOM W T.O. YKasaHHble TMOJIOKEHUS elle pas
CBUOETENbCTBYIOT O TOM, 4YTO co3faHue cunbHoro W He sBnseTcss KOHEYHOW Lenbio
Ctpaterun, a paccMaTpvBaeTCs NUWb KakK oYepenHasi CNOXHasA Hay4HO-TEXHUYecKas
npobnema.

MocnegHee ynomuHaHue o cunbHoMm W npueBogutcs B nyHkTe 30 paspgena 5
Ctpaterun, corfiacCHO KOTOPOMY BCE COBPEMEHHble 6a3oBble UCCNenoBaHUA B cdepe
UMPOBbIX TEXHOMOMMIN JOMKHbBI ObITh Hanpas/ieHbl HA CO3AaHMe CUIbBHOMO UCKYCCTBEHHOMO
NHTennekTa. 34eCb CUJMbHbIA UCKYCCTBEHHbIN WHTENNIEKT pacCcMaTpuBaeTCA B KOHTEKCTe
nepBoro atana, OAHaKo YyNOMUHAHME O TOM, YTO pa3paboTyMKN OOSHKHbI B MEPBYIO ovepenb
OPWEHTNPOBATbLCA Ha ero co3faHuve, faeT Haaexay Ha rnosiBfieHne JaHHOW TEXHONOrmn nocne
2030 roga. [4, c. 63]

Onupasck Ha pe3ynbTaTbl NPOBEAEHHOIO aHann3a MOXXHO O4HO3HA4YHO YTBEPXXAATb,
YTO OTEe4YeCTBEeHHas rocyAapCTBeHHas NONMTMKA HarnpasfieHa Ha fanbHevllee passutue
cnaboro MCKYCCTBEHHOrO WHTEeNNeKTa. Hawwn npsiMble KOHKYpPeHTbl B cdepe uugpoBbIxX
TEXHONOornMn — 3apybexxHble CTPaHbl, Y>XXKe cerlvac B Ka4yeCTBe OCHOBHOIO BEKTOpa pasBuTus
paccMaTpmBaloT co3gaHne cunbHoro NI, n Kak npogoshKeHne cosgaHne CynepuHTensieKTa.

OueBnpgeH BbIBOA 006 OTCTaBaHUM POCCUNCKOW MOAUTUKU OT MOUTUKN BeAyLUMX
Aep>kaB B 06/1aCTN UICKYCCTBEHHOIO MHTENSIEKTA Ha OOWH 3Tan No TEXHUYECKMM MOKa3aTeNsMm,
1N Ha ABa 3Tana - No Hay4HbIM pa3paboTkam. PelwieHne gaHHoON Npo6aemMbl BO3MOXXHO MyTeEM
CO34aHNA HOBbIX NMPOrpamMM 1 HOPMaTUBHbLIX AOKYMEHTOB. ABTOP noJfiaraeT, YTO HEOBXOAMMO
paspabotate oduumansHOEe MNONOXKeHne - «HaumoHanbHas cTpaterns pasBuUTUSA
NCKYCCTBEHHOIO CynepuHTennekta Ha nepuog go 2050 roga», YTO NO3BOANTb ObiTb HA Luar
BRepeou rocygapCTB — KOHKYPEHTOB W 3aHATb Befylive no3vumMm Ha MUPOBON apeHe
undpoBbIxX TexHonorun. [1, c. 73]

3aknoyeHue

Poccunckaa rocygapcTBeHHass MOAUTMKA HanpasfieHa Ha [anbHeilee passutue
cnaboro WMCKYCCTBEHHOrO WHTennekta cpokom o 2030 roga B pamKax HaunoHasIbHOW
cTpaterun. Hawm npsimble KOHKYPEHTbl B cdepe UUPPOBLIX TEXHONOMMN — 3apybexxHble
CTpaHbl, Y>Xe cedac B Ka4eCTBE OCHOBHOIMO BEKTOpa pas3BUTUS pacCcMaTpuBatoT CcO3[aHue
cunbHoro VIN, n kak npogosmkeHne co3gaHne CynepuHTennexkTa.

[na Toro 4Tobbl Poccus cTtana Ha war Bnepean rocyaapcTB — KOHKYPEHTOB M 3aHANa
BeayLiMe No3numMm Ha MMPOBON apeHe LNPOBbIX TEXHONOMMA (2 MMEHHO NCKYCCTBEHHOMO
NHTENNEKTa) HeO6XOANMO BCE Hay4Hble N TEXHNYECKME PECYPChl HanpaBuUTb Ha pa3paboTky
TEXHONOrMI TPETLErO aTana (MCKYCCTBEHHOIO CynepuHTennekTa). NMonoxxeHns o paspaboTke
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HOBENLNX TEXHONOMMA HEeoBXOoAUMO 3aKpenuTb B HOBOW OMuUManbHOW HaLMOHaNBHON
cTpaTermm, Co CPOKOM BbIMOJSIHEHUS 00 CepenViHbl HbIHELLIHErO BEKA.
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Abstract. This article is dedicated to the main automated system which is called EK ASUI FA. It has been developed
and implemented by JSCo “Russian Railways” and realizes a single information space as a means of making managerial
decisions in order to positively impact on emerging risks in signaling, centralization and blocking division. This system allows
to analyze several parameters which characterize the state of production processes, related to ensuring the safety of train
traffic: maintenance, the organization of the production process, technical equipment, logistics, personnel. Special attention
has been paid to the current methodology and up-date or develop a new method for assessing risk in signaling, centralization
and blocking division work. It’s important because the results of factor analysis and assessment of the risk factors influence
on the state of control technical objects are the basis of a risk-oriented approach in the audit activities of JSCo “Russian
Railways” in the field of train traffic safety.

Keywords: railway, risk, factor analysis, risk factor, risk management, EK ASUI FA

PeueHseHT: Toponues Bacunuin BnagnmmpoBuny - KaHanOaT TEXHUYECKUX HayK, OOLEHT.
Ore0y BO «PrAY-MCXA um. KA. Tumnpsasesa»

1. Introduction.

The term “risk” occupies a central place in the issues of analyzing and assessing train
traffic safety. This term is used in countless regulatory framework based on the latest scientific
achievements in the field of ensuring the train traffic safety and forecasting cases of its
violation. In addition, several automated systems developed and implemented by JSCo
“Russian Railways” realize a single information space as a means of making managerial
decisions in order to positively impact on emerging risks in signaling, centralization and
blocking division:

- automated system for analyzing the reliability of railway signaling, centralization
and blocking devices (hereinafter - AS ANSh) [1, 2];

- automated system for statistical analysis of reliability indicators and prescriptive
management of processes in the field of automatics and remote-control systems (hereinafter
— AS ANPSh);

International journal of Professional Science
Ne1(2) - 2024 53


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

- a unified corporate platform for resource, risks and reliability management at the
life cycle stages of railway automatics and remote-control objects (hereinafter - EKP URRAN-
Sh) [3-6];

- a unified corporate automated infrastructure management system of JSCo
“Russian Railways” in terms of the formation of factor analysis of risks in the field of train traffic
safety (hereinafter - EK ASUI FA) [7, 8].

The first three mentioned systems are based on the Resource, Risk and Reliability
Management and Analysis methodology called by the Russian acronym URRAN. The last
automated system is of the greatest interest because at the moment it is actively used as the
main tool in the indication of risks and taking measures to influence their level. This is due to
the fact that this system allows to analyze several parameters which characterize the state of
production processes, related to ensuring the safety of train traffic. Within the framework of
feasibility, the dynamics of the risk factor level is assessed once a quarter by means of the EK
ASUI FA system.

2. Materials and methods

The step-by-step process of forming a risk factor analysis using the automated system
EK ASUI FA is presented in the form of a flowchart in the Figure 1.

s N

EK ASUI system EK ASUI FA system
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Figure 1. A step-by-step process of forming a risk factor analysis using the EK ASUI
FA system.
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The first step in working with the EK ASUI FA system is the collection of the source
data. There is a process of transfer from the source systems 67 values (x») which are the initial
data for calculating the values of risk factors: 24 values are synchronized from the EK ASUI
system, 10 — from the EK ASUTR system, 33 values are transferred manually by the specialist
who is responsible for input of initial data into a form specially designed for this purpose. On
the basis of the entered data, the values of risk factors 7, the calculation is carried out in
accordance with the formulas from the EK ASUI FA methodology [9]. The obtained values of
risk factors are translated by 5-point system into the degree of manifestation sn according to
the approved gradation of translation Ds7x12.

The next step is to calculate the level of influence of 38 risk factors by multiplying the
degree of manifestation by the share of influence dn according to Formula 1.

Fa j=5n- dm, (1)
where Fz, jis the level of influence of the jrisk factor for the case of traffic safety violation

Snis the degree of manifestation of the /risk factor;

dm is the share of influence of the jrisk factor.

The share of influence is a single (for any signaling, centralization and blocking division
and for any period of analysis) coefficient set on a 5-point system for the entire railroad network
of JSCo “Russian Railways”. Its adjustment, agreed with the Traffic Safety Department, is
allowed by the expert of the Situation Center for Monitoring and Emergency Management at
the end of the calendar year.

Further, the level of influence of all risk factors on the occurrence of a given type of
identified risk event for the control object is determined by means of the average arithmetic
operation on the maximum values of the levels of influence of factors Fimax, selected from 4
groups of risk factors for one of the 6 analyzed cases of train traffic safety violations (a):

1. Collision of a rolling stock with a vehicle at a railway crossing.

2. Collision, derailment at stages and stations during train operation.

3. Collision, derailment of rolling stock during shunting work.

4. False appearance of a permissive signal indication instead of a prohibitive or

more permissive one.

5. Arrow translation under the train.

6. Flooding, fire, structural damage with a traffic interruption of more than 1 hour.
R:Z/irf;:/max, 2)
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where Fimax is the maximum value of the levels of influence of factors on the process 7/
(/= 1 for the process “State of maintained technical objects”, / = 2 for the process
“Organization of the production process”, /= 3 for the process “Logistics and equipment”, /=
4 for the process “Personnel”).

In a more extended form

a=rmaxFg ; o max F,; Ja s max F,, Ja-; max Fa
+

15211 12226 =1 p7ej<32 33<j<38
+ +
P— 6 6 6
4
_smaxF, +)2_, max F, +J3%_, max F, ;+J2%7_, max F. ;
i a=13.271 2/ 23_7725/526 &/ 22—’275/532 a/ 22—7335/’538 a/

6
The final step is the assessment of the final risk. The final result is checked for

compliance with the target range set for the calendar year for a particular level of the final risk
(unacceptable, undesirable, acceptable, not taken into account). Based on the ranking results,
the level of the final risk is assessed, conclusions are drawn on the effectiveness of previously
developed measures, and management decisions are made to reduce the risk of train safety
incidents or maintain it at the same level.

3. Results and Discussion

Final risk levels of Murmansk signaling, centralization and blocking division from the 4th
quarter of 2021 to the 2nd quarter of 2023 is presented in the Figure 2.

11 piiy
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Figure 2. A step-by-step process of forming a risk factor analysis using the EK ASUI FA
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3.1  Mathematical base

From a mathematical point of view, the risk R is the product of the probability of an
incident p and its consequences ¢ which will manifest themselves if this hazardous event
OCCurs:

R=p-c 3)
where p is the probability of an incident occuring;

cis the consequences of the occurrence of the incident.

Based on the study of the principle of functioning of the EK ASUI FA system, it can be
said that at the moment the calculation of all 38 risk factors does not reflect either the
probability of occurrence of one of the six investigated cases of violation of train traffic safety,
or the damage to which these events can lead. Accordingly, at the moment it is not correct to
call the calculated values risk factors of signaling, centralization and blocking division work in
the EK ASUI FA system.

Attention should also be paid to the current scoring of risk factors which does not reflect
the real state of affairs. For example, the minimum possible value for the risk factor “Non-
compliance with maintenance technology” is 5.00 (“dangerous”). As a result, all participating
divisions a priori do not have any opportunity to reduce it even in the absence of cases of
technological violations for the period under consideration in accordance with the calculation
formulas of the EK ASUI FA methodology [9].

In addition, according to the results of a manual verification calculation based on the
formulas of the EK ASUI FA methodology [9] and the initial data of the Murmansk signaling,
centralization and blocking division, uploaded to the EK ASUI FA system, for the 4th quarter
of 2021, a discrepancy was found in the calculation of three indicators (“Track circuits”,
“Switch”, “Traffic lights”) and, as a consequence, their further incorrect translation into the
degree of manifestation. It should be noted that within the framework of a single calculation,
this error affected all signaling, centralization and blocking divisions of Russian Railways and,
as of today, has already been eliminated.

In determining the final level of risk of a hazardous event occurring at a signaling,
centralization and blocking division, the impact of each of the risk factors is not taken into
account. In particular, from the 4th quarter of 2021 to the 2nd quarter of 2023, none of the 38
risk factors, that would be classified as “very dangerous” or “extremely dangerous” in terms
of impact significance were identified in the Murmansk signaling, centralization and blocking
division. In addition, the final risk level based on the results of the work of the division is
calculated without taking into account the individual features of its location and working
conditions. As a result, the individual conditions in which the division is located, and the
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distinctive features of its work in each quarter, are not currently taken into account. At a
minimum, the quarters are at different times of the year, so there are different levels of
influencing factors. For example, the risk of increased hardware failures during thunderstorm
seasons is higher compared to other types of failures. The situation is similar for the risk of
failures of track circuits operating in winter conditions. From the point of view of correctness,
the final risk level should be calculated as the sum of the values of all possible risks at the
linear enterprise. The current state of affairs suggests that all sub-processes are declared a
priori the same, in terms of risks, which requires justification or research.

An important problem is the evaluation of the final risk: failure to meet the target ranges
of risk levels is equated with the actual level, which is not a correct action. The ranking of the
final risk was performed without reference to the values of risk factors. In particular, the area
of unacceptable risk level for a calendar year is determined by selecting 20% of control objects
with the highest value of the final risk based on the results of the fourth quarter of the previous
year. Figure 3 shows how the ranking zones of the final risk level changed during three years
(from 2021 to 2023). There is a dynamics of decrease in the boundaries of the final risk level.
A striking example is the zone of undesirable risk in 2021, which is already a zone of
unacceptable risk in 2023.

Th
. © ngme of the 2021 2022 2023
final risk level R
Unacceptable (very high R>10.71
u deps'rable( (hr'yh)g ) A=29.75
ndesi i
9 9.36 < R<10.71 R>9.25
Acceptable (medium)
Disregarded (low) 8.6<R<9.75
7.25< R<9.36 82<R<9.25
6.83< A< 8.6
5.01<R<8.2
R<7.25
R<6.83
R < 5.01

Figure 3. Categorization of risk levels from 2021 to 2023.
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Also, the target indicators applied in the EK ASUI FA system are not correlated with the
target indicators of technical objects failures when forming a factor analysis. In such a case,
the failure rate of automatic blocking and electrical interlocking systems, laid down in the
design and recalculated by means of the system maintenance life, obsolescence, operating
conditions and other factors, is not taken into account. It is possible to achieve the goal of
avoiding failures, but not less than the permissible number of failures of the system laid down
at its design. At present, auto-blocking and electrical interlocking systems are not referred to
zero-failure systems.

As a result, the EK ASUI FA system uses an averaging approach in assessing of train
safety incidents. There is also evidenced by the following specific things.

The risk factor “Number of driver comments on the state of traffic lights” takes into
account both the driver comments on the visibility of traffic lights and the condition of name
plates, but the risk of traffic safety violations from contamination of the name plates and from
violation of the traffic light visibility requirements belong to different categories of significance.

Failures of shunting traffic lights when calculating the risk factor “Traffic lights, light
indicators” are not taken into account as their number is not included in the calculation, but
the risk of occurrence in the EK ASUI FA system “Collisions, derailment of rolling stock during
shunting operations” is estimated.

All of the above mentioned facts speak about the quality of automatic formation of risk
factor analysis in signaling, centralization and blocking division work, make us think about the
reliability and mathematical literacy of the calculations.

3.2  The regulatory and methodological base

For the purpose of a unified approach to working with the EK ASUI FA system, no
regulatory and administrative document has been developed that defines the way of report
generation or the column with the applied value, which acts as the initial value for the
calculation of the risk factor. As a consequence, it leads to a lack of uniformity in the filling in
the initial data from source systems and the impossibility to control the correctness of entering
the initial values during automated or manual entry.

From the point of view of transparency and openness of the calculation, the possibility
of adjusting the gradations of translation a risk factor to the degree of its manifestation
according to a 5-point system is not regulated and, as a result, there is no notification of this
event at all levels of management of Russian Railways. It should also be noted here that the
algorithm of actions is not described when translating to the degree of manifestation of the
value of the indicator in the case when its value is a boundary value in the range of translation.
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It is unknown whether in such a situation the degree of manifestation is taken to a lower or
higher side.

There is no possibility for the expert to regulate the applied shares of influence in an
open and transparent way. It is worth noting that in some cases in the calculation the share of
influence plays a decisive role in the multiplication compared to the degree of manifestation.
There is no opportunity to familiarise oneself with the objectivity of the application of the share
coefficients. As of today, there is no possibility to view the initial data, as well as the degrees
of manifestation, shares of influence and the final value of risk for the specialists of the division
because the EK ASUI FA system is not available to be installed at the workplace of a linear
enterprise specialist.

It should be added that the factor analysis, carried out in the EK ASUI FA system, is not
used for signaling, centralization and blocking division that specialize in repairing of railway
automatics and remote-control objects (only for specializing in the maintenance of them).

3.3 Conclusion

The results of factor analysis and assessment of the risk factors influence on the state
of control technical objects are the basis of a risk-oriented approach in the audit activities of
JSCo “Russian Railways” in the field of train traffic safety.

Summarizing what was said earlier, it should be noted that at the moment special
attention should be paid to resolving controversial issues in order to correctly form a risk factor
analysis in the field of train traffic safety. It is necessary to allocate time to revise the current
methodology and update or develop a new method for assessing risk in signaling,
centralization and blocking division work.
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CONCLUSION

As we conclude the first issue of the International Journal of Professional Science for the
year 2024, we extend our heartfelt gratitude to all the contributors, reviewers, and readers who
have made this publication possible. The dedication and scholarly excellence displayed in the
articles within this issue are truly commendable.

We hope that the insights shared in this journal have stimulated your intellectual curiosity
and contributed to the advancement of knowledge in various fields. The International Journal
of Professional Science will continue to serve as a platform for scholars, students, and
researchers to disseminate their findings and engage in meaningful discussions.

Looking ahead, we are excited about the prospects of future issues, which promise to
bring even more diverse and innovative research to our readers. We encourage researchers
from around the world to submit their work and be a part of this dynamic intellectual
community.

Thank you for your support, and we look forward to your continued engagement with the
journal.

Warm regards,

Krasnova N.A., Editor-in-Chief
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