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SEMANTICS AS A FUNDAMENTAL LINGUISTIC DISCIPLINE

Narzieva Mokhinabonu
graduate student, Uzbekistan state university of world languages

Tukhtakhodjeva Zulfiya
PhD, as.prof., Uzbekistan state university of world languages

Abstract: Words are grouped or categorized in our minds automatically so that we can
use them easily and smoothly. Semantics looks at these relationships in
language and looks at how these meanings are created, which is an important
part of understanding how language works as a whole. The article focuses on
particularly synonyms, antonyms with various instances. Finally, it aims at
showing the importance of lexical semantics in the use of language as well as
the analysis of meanings.

Key words: Semantic field theory, semantics, pragmatics, semantic classes, synonymy,
antonymy, language levels, linguistic equivalence, linguistic opposition

CEMAHTUKA KAK ®YHIAMEHTAJIBHASA IMHI'BUCTHYECKASA IUCHUIIJINHA

Hap3ueBa MaxunaGony
MarucTpaHT, ¥Y30eKCKuil rocy1apcTBEHHBIN YHUBEPCUTET MUPOBBIX SI3BIKOB

Tyxraxonxaesa 3yabdus
PhD, nonent, Y30ekckuii TOCyAapCTBEHHBIH YHUBEPCUTET MUPOBBIX SI3bIKOB

AnHotamusi: CroBa aBTOMATUYECKU TPYHNIUPYIOTCS WM KIACCU(PUIUPYIOTCS B HalleM
CO3HAaHUH, YTOOBI MBI MOTJIM JIETKO U IUIABHO HUCHOJb30BaTh uX. CeMaHTHKa
M3Yy4aeT 3TH OTHOIIEHUS B S3BIKE U CMOTPUT, KaK CO3JAIOTCS ATH 3HAUEHUS,
YTO SIBJISETCS BAXKHOM YacThiO MOHUMAHHUS TOTO, KaK paboTaeT SA3bIK B LIEJTIOM.
B cratbe oco0oe BHMMaHuE YIeNSe€TCs CHHOHMMaM, AaHTOHHUMaM C

pasMuHBIMM Maaexxkamu. HakoHen, ero uenp — I0Ka3aTb BaXXHOCTh
JICKCHYECKON CEMaHTHKH B HCIOJIL30BAaHMHU S3BIKA, a TakKKe B aHaIH3e
3HAUYEHUH.

KiaroueBbie TEOpHUSA CEMAHTHYCCKOI'0 IIOJII, CEMaHTHUKa, IIparMarhukKa, CEMaHTHYCCKHUC
c¢JioBa: KJacCChI, CHHOHUMUA, AHTOHHMMMUA, SA3BIKOBBIC YPOBHHU, A3bIKOBas
OKBUBAJICHTHOCTD, A3BIKOBAasA OIIIIO3HIIHA.

Linguistics is concerned with the study of meaning in language. Linguistic semantics
has been defined as the study of how languages organize and express meanings. Semantics,
also called semiotics, or semasiology, the philosophical and scientific study of meaning in
natural and artificial languages. The term is one of a group of English words formed from the
various derivatives of the Greek verb s€maind (“to mean” or “to signify”). The term semantics
(from the Greek word for sign) was coined by French linguist Michel Bréal (1832-1915), who
is commonly regarded as a founder of modern semantics. Oddly," says R.L. Trask “some of
the most important work in semantics was being done from the late 19th century onwards by
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philosophers” Over the past 50 years, however, "approaches to semantics have proliferated,
and the subject is now one of the liveliest areas in linguistics".

Linguistic semantics looks not only at grammar and meaning but also the use and
acquisition of language. "The study of meaning can be undertaken in various ways. "Early in
life every human acquires the essentials of a language—a vocabulary and the pronunciation,
use and meaning of each item in it. The speaker's command is largely implicit. The linguist
tries to construct a grammar, an explicit description of the language, language categories and
the rules by which they interact. Semantics is one part oa grammar; phonology, syntax and
morphology are other parts”. As David Crystal explains in the following excerpt, there is a
difference between semantics as linguistics describe it and semantics as the general public
describes it. "The technical term for the study of meaning in language is semantics. But as
soon as this term is used, a word of warning is in order. Any scientific approach to semantics
has to be clearly distinguished from a pejorative sense of the term that has developed in
popular use, when people talk about the way that language can be manipulated in order to
mislead the public. "A newspaper headline might read: “Tax increases reduced to
semantics'—defining the way a government was trying to hide a proposed increase behind
some carefully chosen words. Or someone might say in a discussion, '"That's just semantics,'
concluding that the point is purely a oral quibble, bearing no relationship to anything in the
real world. This kind of nuance is absent when we talk about semantics from the objective
point of linguistic research. The linguistic approach studies the features of meaning in a
systematic and objective way, dealing with as many languages and situations as possible".
“The job of semantics is to study the primary meanings of words as considered principally as
parts of a language system, whereas pragmatics concentrates on the ways in which these basic
meanings are used in practice, covering such topics as the ways in which different expressions
are used in different contexts, and the differing (ironic, metaphorical, etc.) uses to which
language is put”.

“Semanticists have to have at least a nodding relationship with other disciplines, like
philosophy and psychology, which also investigate the creation and transmission of meaning.
Some of the questions raised in these neighboring disciplines have important effects on the
way linguists do semantics".

Synonymy is a semantic group which deals with words which are semantically related
or close to each other.

Antonyms are words which have opposite meanings (again, at least in some contexts

Polysemy — A word is polysemous when it has two or more related meanings. In this
case the word takes one form but can be used to mean two different things. In the case of
polysemy, these two meanings must be related in some way, and not be two completely
unrelated meanings of the word. Bright (shining) and bright (intelligent). Mouse (animal) and
mouse (computer hardware).

Homophony — Homophony is similar to polysemy in that it refers to a single form of
word with two meanings, however a word is a homophone when the two meanings are entirely
unrelated. Bat (flying mammal) and bat (sports equipment). Pen (writing instrument) and pen
(small cage). The relationships between sentences. Sentences can also be semantically related
to one-another in a few different ways. Semantics looks at these relationships in language and
looks at how these meanings are created, which is an important part of understanding how
language works as a whole. Understanding how meaning occurs in language can inform other
sub-disciplines, such as Language Acquisition, to help us to understand how speakers acquire
a sense of meaning, and Sociolinguistics, as the achievement of meaning in language is
important in language in a social situation. The word "sea" means a large body of water, but
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its connotative meaning includes the sense of overwhelmingness, risk, instability; whereas
"earth" connotes safety, fertility and stableness. Specific kinds of language (such as
archaisms) also have special connotations, carrying a sense of the context in which those
words are usually found. Over time, connotation can become denotation. Thus trivial subjects
were originally the subjects in the trivium, consisting of grammar, rhetoric and logic. These
were the first subjects taught to younger students; therefore, the connotation arises that the
trivium is relatively easy, since it is taught to mere kiddies; therefore, something easy is trivial.
In discussing semantics, linguists sometimes use the term lexeme (as opposed to word), so
that word can be retained for the inflected variants. Thus one can say that the words walk,
walks, walked, and walking are different forms of the same lexeme. The semantic field theory
was gained its puberty by German scholar J. Trier in the 1930s, whose version is seen as a
turning point in the history of semantics. He summarized Trier’s semantic field theory as
follows:

(D The vocabulary in a language system is semantically related and builds up a
complete lexical system. This system is unsteady and changing constantly.

© Since the vocabulary of a language is semantically related, we are not supposed to
study the semantic change of individual words in isolation, but to study vocabulary as an
integrated system.

(® Since lexemes are interrelated in sense, we can only determine the connotation of
a word by analyzing and comparing its semantic relationship with other words. A word is
meaningful only in its own semantic field. Trier’s semantic field is generally considered
paradigmatic. It deals with paradigmatic relations between words such as synonymy and
antonymy.
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FIGURATIVE USAGE OF ANIMALISTIC PHRASEOLOGICAL UNITS IN ENGLISH
AND UZBEK LANGUAGES

Norboboeva Saida Azamatovna
master’s degree, Uzbekistan world language university
norbobovyevasaida2(@gmail.com

Atkamova Sumanbar Askarovna
candidate of philology, docent, Uzbekistan world language university
sumanbar75@mail.ru

Abstract: This article explores the figurative usage of animalistic phraseological units in
both English and Uzbek languages. The study aims to analyze and compare the
similarities and differences in the usage of these expressions in the two
languages, shedding light on the cultural and linguistic aspects that influence
their formation and interpretation.

Key words: figurative language, animalistic phraseological units, idiomatic expressions,
English language, Uzbek language, cultural connotations, metaphorical
meanings.

OBPA3HOE YIIOTPEBJIEHUE AHUMAJIMCTUYECKUX ®PAZEOJOI'U3MOB B
AHI'JIMACKOM M Y3BEKCKOM SI3bIKAX

Hop6o6oeBa Cauna AzamaroBHa
MarucTpaHT, ¥30eKCKuil rocyapCTBEHHBIH YHUBEPCUTET MUPOBBIX S3BIKOB
norboboyevasaida2(@gmail.com

ATtkamoBa Cyman0ap AckapoBHa
KaHAuAaT (PUIIONOTHYECKUX HAYK, TOIIEHT, Y30€KCKU ToCy1apCTBEHHBI YHUBEPCUTET
MHUPOBBIX S3bIKOB
sumanbar75@mail.ru

AnHoTauusi: B 9TOH craThe wmcciemyercss oOpa3HOE HCIONB30BaHHE (PPa3eoIOTH3MOB
KUBOTHOTO TPOUCXOXKJICHUS KaK B aHTJIMHCKOM, TaK U B y30€KCKOM SI3bIKaX.
Ilenpro MCCIeIOBaHUS SIBIIICTCS aHAIN3 W CPABHCHHE CXOJICTB M Pa3IUIUi B
WCMOJIb30BAHUU JTUX BBIPAKECHHUHM B JBYX SI3bIKaX, MPOJIMBAIOIINX CBET Ha
KYJIBTYPHBIC Y JTUHIBUCTHUYCCKHUE ACIICKThI, BIIMAIONIMEC HA UX (bOpMI/IpOBaHI/Ie
Y UHTEPIIPETALIUIO.

KiaroueBble 00pa3HbIil f3bIK, AHUMAJIUCTHYECKHE (Pa3eoJOTrU3Mbl, HAMOMATHYECKHE
CJI0Ba: BBIPAKCHUSI, AaHTTIMIUCKUIN S3BIK, Y30EKCKUIA SI3bIK, KYJIbTYpPHbIE KOHHOTAIIUH,

MeTadopudeckre 3HAaYCHHSI.

The usage of animalistic phraseological units in languages is a fascinating area of study
that reveals the creative and metaphorical use of language. This study aims to explore the figurative
usage of these phraseological units in English and Uzbek languages. The analysis will delve into
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the origins, meanings, and significance of such expressions, highlighting their cultural implications
and providing a comparative perspective between the two languages. Additionally, this research
aims to shed light on the role of these expressions in enriching the linguistic and cultural
landscapes of both languages.

Animalistic phraseological units are idiomatic expressions that incorporate animal names
or characteristics to describe human behavior or situations. These figurative expressions are
prevalent in both English and Uzbek languages and have their roots in cultural and linguistic
traditions. Such phraseological units play a significant role in enriching the language by
representing various aspects of human nature through the lens of the animal kingdom. Moreover,
they often reflect the attitudes and beliefs of their respective societies, shedding light on the
cultural significance and metaphorical meanings associated with animals.

The study of figurative usage in English and Uzbek languages holds great importance for
a multitude of reasons. Firstly, it helps reveal the cultural intricacies and differences between the
two languages, shedding light on the unique ways in which each language approaches
communication. Secondly, understanding figurative usage allows individuals to better
comprehend and interpret literary works or spoken discourse, enhancing their overall language
proficiency. Lastly, it provides a deeper insight into the metaphorical nature of language, showing
how words and phrases can evoke powerful imagery and emotions. Overall, studying figurative
usage in these languages enriches one's linguistic knowledge and fosters a more nuanced
understanding of communication. Furthermore, the figurative usage of animalistic phraseological
units is not limited to the English language but can also be found in the Uzbek language. Just like
in English, animals are often used as metaphors or symbols to convey various meanings and
emotions in Uzbek idiomatic expressions. For example, the phrase “tulkidek ayyor” literally
translates to “sly as a fox” and figuratively means a person is very crafty or dishonest. This parallel
between the two languages demonstrates the universal appeal and significance of animalistic
phraseological units in expressing human experiences and emotions.

In English language, animalistic phraseological units are widely used and have become an
integral part of its figurative lexicon. Many of these phrases draw on the characteristics and
behavior of animals to convey certain meanings or emotions. For example, phrases like “as busy
as a bee” is used to describe someone's industriousness and cunningness, respectively. Similarly,
in the Uzbek language, animalistic phraseological units also hold significant cultural and linguistic
importance, reflecting the shared experiences and perceptions of animals between these two
languages.

Phraseological units are fixed combinations of words that have a figurative meaning and
cannot be understood through the literal interpretation of their individual components. These units
possess distinctive characteristics such as stability, idiomaticity, and semantic integrity. Stability
refers to the fact that phraseological units are fixed expressions that do not allow for variation in
word order or replacement of words. Idiomaticity refers to the non-transparent nature of
phraseological units, where the meaning of the whole cannot be deduced from the meanings of its
parts. Lastly, semantic integrity refers to the fact that the different components of a phraseological
unit contribute to its overall meaning. Furthermore, English is replete with a multitude of
animalistic phraseological units that have become ingrained in everyday language. One such
example is “like a fish out of water”, which signifies a person feeling uncomfortable or out of
place in a particular situation. Another instance is the phrase “kill two birds with one stone”, which
denotes accomplishing two tasks with a single action. These expressions, rooted in the animal
world, demonstrate the richness and versatility of the English language.

There are some examples:

-7-
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. “raining cats and dogs” - this phrase means that it is raining heavily, suggesting a
downpour of animals from the sky.
. “like a fish out of water” - this expression describes someone who feels

uncomfortable or awkward in a particular situation, comparing them to a fish unable to survive out
of its natural habitat.

. “kill two birds with one stone” - this phrase implies achieving two goals with a
single action, likening it to the successful hunting of birds.

. “in the doghouse” - when someone is in trouble or experiencing disfavor, they are
said to be “in the doghouse.”

. “horse around” - this idiomatic expression means to play or fool around in a silly
or boisterous manner, similar to how horses might behave.

Animalistic phraseological units are a unique aspect of the Uzbek language, which involve
the use of animal-related idioms and expressions. These phrases, often derived from observations
of animal behavior, provide colorful and vivid descriptions that add richness and depth to the
language. As a learner, I find these animalistic phraseological units to be intriguing and fascinating.
Animalistic phraseological units in the Uzbek language bring a unique and engaging element to
communication. These expressions allow us to paint vivid images and convey complex ideas in a
concise and memorable way. Exploring these phraseological units not only expands our
vocabulary but also provides a deeper understanding and appreciation for the rich cultural heritage
of the Uzbek language. One example of an animalistic phraseological idiom in Uzbek is
“go’yningdagi ilondan qo’rq”, which translates to “take heed of the snake in the grass”. This idiom
is used to describe personality type is someone who appears friendly and likable on the surface but
has hidden agendas and will do anything to get what they want. They usually manipulate and
deceive others to achieve their goals. They’ll often do deals under the table or swindle you into
something you can’t get out of.

Another animalistic phraseological unit in Uzbek is “ asal aridek mehnatkash”. This term
1s used to describe someone who is very busy and hardworking, in English “busy bee”
characterized as a active person. In both Asia and Europe bee is used for hardworking person.
There are some examples:

. “it-mushukdek yashamoq” — “to live cat and dog” - an unhappy married life marked
by arguments and disagreements.

. “0’z1 yemas itga bermas” — “a dog in the manger” that means a person who selfishly
keeps something that he or she does not really need or want so that others may not use or enjoy it.

. “jo’jani kuzda sanaymiz” — “don’t count your chickens before the hatched” -
someone should not depend on something hoped for until he or she knows for certain that it will
happen.

. “huradigan it qopmaydi” — “barking dogs seldom bite” - people who make a lot of
noise and threats are usually not the ones who will actually do anything.

. “ilonni yog’ini yalagan™ — “as slippery as an eel” - very crafty or cunning.

In conclusion, the figurative usage of animalistic phraseological units in both English and
Uzbek languages reveals insightful cultural implications. Through an analysis of the metaphoric
representations, it becomes evident that animals are extensively employed to portray human
characteristics, emotions, and behaviors. These linguistic expressions provide a unique lens into
the cultural attitudes towards animals and their symbolic meanings within the respective societies.
Understanding the figurative meanings and cultural implications of these animalistic
phraseological units is crucial for effective cross-cultural communication and language
comprehension. In both English and Uzbek languages, animalistic phraseological units are widely
-8-
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used in figurative expressions to convey various meanings and emotions. These units, derived from
the animal kingdom, serve as potent metaphors that enhance the effectiveness of communication.
Animals such as lions, bulls, and foxes are often employed to depict bravery, stubbornness, and
cunningness respectively. Such figurative usages not only add depth and richness to the language
but also reflect the cultural values and beliefs of the speakers.
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NEW REFORMS OF IMPROVING EDUCATION SYSTEM IN UZBEKISTAN
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Secondary School No.2, Gurlan district, Khorezm region
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Abstract: The article discusses new ways to develop the education system in Uzbekistan.
At the same time, there is information about the need to use new ways to reform
and develop the education system, the analysis of Presidential schools.

Key words: Education system, higher education, secondary education, primary school,
Presidential school.

HOBBIE PE®@OPMBI /IS YCOBEPIIEHCTBOBAHUA CUCTEMBI
OBPA30OBAHUA B Y3BEKUCTAHE

Aman0aeBa MoxuHa MaHCyp KU3H
Cpennsts mkomna Ne2, I'yprnanckuii paiioH, Xope3mckas 001acTh
mahinaamanbayeva@gmail.com

AnHoTanmus: B cratbe paccMaTpuBalOTCA HOBbIE MYTH PAa3BUTHUSL CUCTEMBbI 00pa30BaHUS B
V36ekucrane. B wacTHOCTH TIpencTaBlieHa HEOOXOJAMMOCTH HCIOJIb30BAHUS
HOBBIX METOJIOB pe(hOPMUPOBAHUS U PA3BUTHUS CUCTEMBI 00pa30BaHUs, a TAKKE
HpOBCIleH aHaJINn3 OCATCIIBHOCTHU Hpe3I/II[CHTCKI/IX IIKOJI.
KmioueBble Cuctema oOpa3oBaHusi, BbIcliee o0Opa3oBaHUE, CpeqHee 00pa3oBaHUE,
cjaoBa: HavajbHas mKoia, [Ipe3uaeHTckas mkoina

There was adopted at the beginning of a new stage of reforms in Uzbekistan in February
2017, the "Action Strategy for the Five Priority Areas of Development of the Republic of
Uzbekistan in 2017-2021" , one of the priorities is "to continue the course of further improving the
system of continuing education, increasing the availability of quality educational services, training
highly qualified personnel, in accordance with the modern needs of the labor market”. The
development of improving the competitiveness of education in the country on the national and
international labor markets was also included in the Concept of Integrated Socio-Economic
Development of the Republic of Uzbekistan until 2030.

Education from early childhood prior to the start of the new stage of reforms, preschool
education in Uzbekistan did not receive much attention. The situation changed in 2017 when the
Ministry of Preschool Education (MDE) was created. If earlier the coverage of children with this
form of education was only 27%, then by the end of 2019 it had already increased to 44.5%. During
this period, the number of state preschool institutions (preschool institutions) increased by 1.5
times (from 4940 to 7500), and private preschool institutions - 3 times (from 269 to 783).

The gross enrollment rate for general primary and secondary education remained at 99%.
Decentralization of education In the course of reforms in secondary education, schools have
restored instruction in grades 10-11. The share of teachers with higher education in general
education schools exceeded 80%, which can be considered as an indicator of the quality of
education. The education reform was accompanied by an increase in the salaries of secondary
school teachers, which were increased in three stages and, as a result, increased by an average of
50%. During the reform, 4 academic lyceums were also abolished, the educational and material
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base of which did not meet modern requirements. And 54 lyceums, located far from universities
and having low rates of graduate admission to universities, have been gradually transformed into
professional colleges. At the same time, new innovative technologies of scientific and technical
education are being introduced more and more in the world. In Uzbekistan, preconditions and
conditions are being created for the transition to such teaching technologies, which is reflected in
the Concept for the development of the public education system of the Republic of Uzbekistan
until 2030. Of great importance in this direction is the creation of a system of presidential schools,
where gifted children who graduated from the fourth grade according to test results are selected.
Presidential schools are already operating in Tashkent, Namangan, Nukus and Khiva, schools have
been opened in Bukhara, Jizzakh, Samarkand, Fergana and other regions of the Republic this
year.

Specialized educational institutions with in-depth study of ICT, exact sciences, as well as
aerospace and astronomy are being created. Thus, by decrees of the President, the school named
after al-Khorezmi and the boarding school named after Mirzo Ulugbek were established in
Tashkent at the Astronomical Institute of the Academy of Sciences of the Republic of Uzbekistan.
There are also private specialized schools. And in 2017, the private school Artel global school was
opened, focused on in-depth study of mathematics, physics, and chemistry. Robotics, 3D modeling
and programming are also taught here.

Reforms aimed at dramatically improving and improving the quality of school education
with the creation of decent conditions for teachers will be accelerated, the president said. In the
New Year, 2 trillion sums will be allocated from the budget for the construction of 30 new schools,
repair and improvement of the material and technical base of 320 schools. In the next two years,
250 billion soums will be allocated for the introduction of a unified system of "electronic
education". “In order to radically improve the quality of education, first of all, it is necessary to
bring curricula, teaching aids for teachers in line with advanced international standards,” the head
of state emphasized.

. To develop children's analytical and creative thinking skills, you need to create
meaningful and understandable textbooks for them. In this regard, in the next academic year in the
elementary grades, on the basis of the best foreign experience, a “National Curriculum” will be
introduced, which will not overload the child”. The quality of school education should be equally
high both in the capital and in remote villages, the president emphasized in his message. For this,
it is necessary to implement a program to provide schools in remote areas with qualified personnel
and improve the quality of education.

As it has been stated above, Presidential schools operating in Uzbekistan have great
opportunities for students’ further development, all the comforts to make students get qualified
knowledge. There have been invited around 100 guest lecturers to teach students of these schools
with the help of modern technologies, new innovative methods, internationally accepted
assessment criteria is also used here.

There is an obvious difference between public schooling and Presidential ones. Capacity,
real learning atmosphere, all the availability to study on a high level, long-term strategies, highly
qualified professors and personnel, boarding school, extracurricular activities, working with both
national and foreign literature, studying science and be capable of solving environmental and
social problems can be privilege of Presidential schools.

The main tasks of the Presidential Schools:

. identification, selection and training of gifted children, creation of conditions for
their all round development, as well as the disclosure of the intellectual, scientific and creative
potential of students;

. organizing in-depth study of natural and exact sciences, mastering foreign
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languages, engineering and information and communication technologies, creating the necessary
conditions for the development of innovative ideas and developments of students; *introduction of
modern teaching methods and assessment of students' knowledge, as well as an interdisciplinary
approach to teaching based on the integration of educational programs with the subsequent
dissemination of positive experience in the public education system of the republic;

. implementation of vocational guidance of students, the development of their
leadership and public speaking skills, critical thinking, search, analysis and processing of
information, application of the knowledge gained in practice;

. ensuring the worthy participation of students in international olympiads, contests
and competitions in general education subjects;

. the formation of students' feelings of patriotism and love for the Motherland,
tolerance, respect for laws, national and universal values, firm convictions and outlook on life;

. establishing cooperation with domestic and foreign similar institutions of general
secondary and higher education on the issues of ensuring the continuity of educational programs,
further training of graduates in advanced foreign higher educational institutions and their branches
in the Republic.

For the deep development of high technologies and knowledge by our youth of Uzbekistan,
training of national personnel of a new formation, a new modern university with "the most
advanced educational programs" will be opened in Tashkent, where foreign scientists and teachers
will teach.

In Bukhara, one can see newly accommodated, furnished with all modern equipments, all
comforts available Presidential school today. Highly-experienced teachers of the region, guest
lecturers from the UK, New Zealand, Philippines, South Africa and Kenya are teaching students
in comfortable classrooms with different modern methods which will be of great importance in
their further development and learn life-long skills.

The aim of the school is preparation of future leaders, students of the nation, who will be
able to win international Olympiads, competitions and get access to the best universities in the
world, to educate leaders who can be globally competitive.
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AHHOTAUMS. B Hacmoswee 6pems 8 yensix NOGbIUEHUS YPOGHS U KA4ecmed 3HAHULL
CMyO0enmos yenecooOpasHo NpUMEeHAMb COBpeMeHHble Memoobl 00yYeHUs 8
yuebHOM npoyecce. B 0annoti cmamve npugoosamcs 0coOeHHoCmu mexHoI02UU
MOOYNIbHO20 Memooa 0byuenus 6 cogpementuix ycaosusx. Coenan evi600, 4mo
nocie  NpUMeHeHUs — MOOYIbHO20 — Meooma  00yYeHUusi  U3MeHsemcs
NPUHYUNUATLHO OesIMeNbHOCHb NPEenooasamels.

KmioueBble MooynvHblli Memoo o00yueHus, Kaiecmeo 00paz08amus, UHGOPMAYUOHHO-
CJI0BA.  KOMMYHUKAYUOHHbIE MEXHONI02UU, Nedd2ocuiecKue mexHoai0uu.

FEATURES OF THE MODULAR TEACHING METHOD TECHNOLOGY IN
MODERN CONDITIONS
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Abstract: Currently, in order to improve the level and quality of students' knowledge, it
is advisable to use modern teaching methods in the educational process. This
article describes the features of the technol ogy of the modular teaching method
in modern conditions. It is concluded that after applying the modular method
of teaching, the teacher’s activities fundamentally change.
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BBE/IEHUE

MeTtoael 00y4eHHsI — 3TO COBOKYITHOCTH NMPUEMOB M TIOJIXOJOB, OTpaKkarommx (Gopmy
B3aUMOJICHCTBUS CTYICHTOB U MPEIOIaBaTelIs B IIpoliecce 00ydeHusI.

B coBpeMeHHOM TOHUMaHUU 00YYEeHUS TPOIECC O0yUEHUSI pACCMATPUBASTCS KaK MPOIIECC
B3aMMOJICHCTBHS MEXIy MpernojaBaTelieM M CTYACHTaMU C IIeJIbI0 MPUOOIIEHUS CTYIEHTOB K
OTIpe/ICIICHHBIM 3HAHUSIM, HaBBIKaM, YMEHUSM U [ICHHOCTSIM.

B mnedatm wuMerOTCS psAJ MCCIENOBAHWMA 110 TIOBBINIEHHWIO KAadecTBA IPEIOJIaBaHUS
JTUCIUIUTMHBI HAa OCHOBE COBPEMEHHBIX memarorndyeckux TtexHojorui [1-15]. Opnako,
MPAKTUYECKOE MPUMEHEHHE MOMAYIHBIX TEXHOJOTHMH OOYy4eHHS B COBPEMEHHBIX YCIOBUAX
OCBCIICHBI HE JOCTATOYHO.

OCHOBHAS YACTbDb

JIrobast TexHONOrus OOy4eHMsI BKIIIOYAET B ce0sl ONpENeNEHHYI0 HalpaBlIE€HHOCTS;
Hay4yHbIe HJIeHU, Ha KOTOpBIC OMUPAETCS; CUCTEMBbI ACUCTBUN MpernoaaBareiss U o0ydyaeMoro;
KPUTEPUH OIICHKH PE3YJIbTATa; Pe3yIbTaThl; OTPAHMYCHUS B UCIIOIH30BAHHH.

Takum 00pa3oM, COBPEMEHHYIO TEXHOJOTHIO OOyUYEHHUS XapaKTepU3YIOT CIEAYIOIIUe
MTO3HUIUH:

1) TexHOMOTHMS pazpadbaThIBAETCs MOJI KOHKPETHBIN Mearorndeckuii 3aMpIcell, B OCHOBE €€
JISKUT OTNpEIICHHAs METOI0JIOTHYecKast, (pusrocodckast Mmo3uIus aBTOPa;

2) TeXHOJOTMYecKas IeNoyka ACHCTBHIA, omeparuii, KOMMYHHUKAIMi BBICTPAMBACTCS
CTPOTO B COOTBETCTBHUH C IICJICBBIMH yCTAaHOBKAMH, HMEIOMUMH (HOpMY KOHKPETHOTO
0’KHJJaeMOT0 pe3ynapTaTa U.T. 1.

ens MOAyTBEHOTO OOyUYEHUS — COJACHCTBUE PA3BUTHIO CAMOCTOSTEIh-HOCTH CTYJIEHTOB,
UX YMEHHIO paboTaTh C Y4ETOM MHAUBHAYAIBHBIX CII0-COO0B IPOPaOOTKH y4eOHOTO MaTepuana.

MopynbHas TEXHOJOTHS 00eCIeYMBaeT HHANBUIYATU3AINI0 O0yUEHHUS: TI0 COACPIKAHUIO
o0ydeHus, MO TEMITy YCBOEHHS, MO YPOBHIO CaMOC-TOSATEIHHOCTH, MO METOJaM U croco0am
YYEHHSI, 10 CITIOCO0aM KOHTPOJISI 1 CAMOKOHTPOJIA.

[IpuHIMIUATBHBIE OTAWYMUS MOMAYJIBHOTO OOyUYEHHsS OT APYTUX CHUCTEM COCTOST B
CJIEIYIOIIEM:

1) conepxxanue O0Oy4YeHHS TPENCTABISIETCS B 3aKOHYCHHBIX CAMOCTOSITETBHBIX
KOMILJIEKCaX, YCBOCHHE KOTOPBIX OCYIIECTBIISIETCS B COOTBETCTBUHM C TTOCTaBICHHOM IEIBIO;

2) usmensiercst Gopma OOIIeHHs MpernojaBatens ¢ cryaeHTaMu. OHO OCYIIECTBISIETCS
4yepe3 MOAYJIH U, 0€3yCIIOBHO, pealn3yeTcs MPOIeCC HHANBUYaTbHOTO OOIIECHHSI YITPaBIsSIEMOTO
U YIIPABJISIFOIIETO;

3) cTrymeHT paboTaeT MAaKCUMyM BPEMEHH CaMOCTOSITENIbHO, YUUTCS IEJIeNoJIaraHulo,
CaMOILJIaHUPOBAHUIO, CAMOOPTaHHU3AIUN i CAMOKOHTPOITIO;

4) OTCyTCTBYeT TpoOJieMa WHAWBUIAYAIBHOTO KOHCYJIBTUPOBAHUS, JO3UPOBAHHOM
MOMOIIIH CTY/ICHTaM.

Hcxomabie HaydHBIC UACH MOAYIBHOTO OOYICHUS:

1) mMoxgynpHOE OOyueHHe Oa3upyeTcsl Ha JEATEIBHOCTHOM MPUHIUIE: TOIBKO TOTJa
ydaeOHOe coJiep)KaHNuEe OCO3HAHHO M YCBAMBAETCs, KOT/Ia OHO CTAHOBUTCS MPEIMETOM aKTHBHBIX
NENCTBUI 00yJaromierocsi, MpuieM He SMU30JUIeCKHUX, & CHCTEMHBIX;
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2) MoayJIbHAs TEXHOJIOTHSI CTPOUTCS HA MJEAX Pa3BUBAIOLIET0 OOYYEHMsS: €CIU CTYAEHT
BBIIIOJIHSIET 3aJaHuE C JO3WPOBAHHON IOMOIIBIO MPENOJaBaressl WM OJHOKYPCHUKOB, OH
HAXOJUTCS B 30HE CBOETO ONMKalIIero pa3BUTHS;

3) B OCHOBaHMM MOZYJIbHOW TEXHOJOTUU HAXOAWUTCSA U MPOrPaMMUPOBAHHOE OOydeHHE.
YeTKkoCTh M JIOTUMYHOCTH JCMCTBUM, aKTUBHOCTH U CAaMOCTOSITEIBHOCTh OOYyYarolerocs,
WHAUBUAYAIM3UPOBAHHBIA TEMI pabOThI, peryispHasl CBEpKa pe3yiabTaToB (IPOMEXYTOUHBIX U
I/ITOI‘OBBIX), CaAMOKOHTPOJIb U B3aMMOKOHTPOJIb — 3TU YCPTHI MPOrpaMMHPOBAHHOI0 MOJAXOOa
MPUCYIIN U TEXHOJIOTMHU MOJIYJIBHOTO O0yUYeHUS;

4) MTHTEHCUBHBIN XapaKTep TEXHOJOTUU TPeOyeT ONTUMM3ALMU IIpoLecca 00y4YeHus, T.€.
JOCTH>KEHHS] HAWITYYILIETO pe3ybTaTa ¢ HAMMEHbIIEH 3aTpaToi CUl, BPEMEHU U CPECTB.

[Ipu pazpaboTke MonyJiel CleyeT UCXOAUTh U3 U3BECTHBIX IPUHIUIIOB:

* YaCcTHbIE [AUJAKTUYECKHE IIeId Yy4YeOHBIX SJIEMEHTOB B CBOCH COBOKYIHOCTH
o0ecrieunBarOT JAOCTH)KEHUE MHTEIPUPOBAHHOMN IEJIM MOAYIS; pealu3alus WHTEIPUPOBAHHBIX
Hejaeil BceX MOAYNEH B CBOK oOuepedb IMPUBOAUT K KOMIUIEKCHOM AMAAKTUYECKOH Lienu
MOAYJIBbHOM IPOrpaMMBl;

* peanu3oBaHHas OOpaTHas CBS3b — OCHOBA YIPABISEMOCTH U KOHTPOIHPYEMOCTH
MpoLEecca YCBOCHUS 3HAHUM;

* y4eOHBII U TUAAKTHYECKUN MaTepHall U3JlaraeTcs 10CTYITHO, KOHKPETHO, BBIPA3UTEIBHO,
B JIMAJIOTOBOM (hopme;

* IpU MOCTPOCHUM MOJYJIs COOJIIOAaeTCsl JIOTMKA YCBOEHHUS CTYJIEHTaMU 3HAHMIA:
BOCIIPpHUATHUEC, OCMBICIICHHUEC, 3alIOMHHAHUEC, IPUMCHCHUC, O606HI€HI/IC U cucreMarusanus,

* CTPYKTYpa MOAYJISI JOJKHA COOTBETCTBOBATD JIOTHKE y4eOHOTO 3aHATHSI TOT'O JIX MHOTO
THUIIA.

JleaTenbHOCTb CTY/IEHTa IPOXOAUT B 30HE €ro OJMKaiIIero pa3BUTHs: OpPUEHTUPOBaHA Ha
CaMOyIpaBJieHUE COOCTBEHHBIMU HMHTEIEKTYaJIbHBIMH BO3MOXHOCTSIMHU, (DOPMHUPYET HaBBIKU
OOIIeHUs MTPEeroiaBaTeNsi Co CTYIEHTOM, J1aeT BO3MOXHOCTb PALlMOHAIBHO PaclpeieisTh BpeMs
Ha MOATOTOBKY CaMOCTOATCIIbHBIX pa60T 110 Pa3HbIM AUCHHUILJIMHAM.

Vcnonb3oBaHue AaHHOTO METOJIa MHOTHMMM By3aMM 3apyOeXHBIX CTpaH IOKa3bIBaeT
1EJIECO00Pa3HOCTh TPUMEHEHUS HMX B OTEYECTBEHHOM TMpakTUKe. XOTS JaHHBIA METO[
UCMOJb3YeTCsl B HEKOTOPBIX BYy3aX INpU HHTEPAKTUBHOM MeTOAe OOydeHUus, B CHIIY
npeayCMOTpCHHOCTHU y‘~I€6HI)IMI/I IIaHaMX HaEero BYy3a CaMOCTOATCIBHBIX W IMPAKTHUYCCKUX
paboT, OCHOBBIBAIOLIMXCS HAa CaMOCTOSATENbHON MOJATOTOBKE CTYIEHTOB, BHEJPEHHE JaHHOTO
METOJJa MOXXHO CUUTATh aKTyaJIbHBIM.

3AKVIIOYEHUE

B 3akiroueHnH MOXKHO CKa3aTb, YTO IOCJIC NPUMECHCHUA MOAYJIBbHOI0O MEAOTA o6yqum[
U3MEHSeTCs IPUHLIUMITHAIBHO JIeITeNbHOCTh penoaaBareis. Ero riaBnas 3agada — pa3paboTarhb
MOIYJBHYIO IIpOrpaMMy, CaMHM MOIYJIM, a Ha 3aHJATHH OH MOTHBHUPYET, OpPTraHU3YET,
KOOPAMHUPYET, KOHCYIBTUPYET, KOHTPOIUPYET. TeM caMblM, IUIAaHUPOBAHHUE IMPENOJABATEIIEM
HE0OXO0UMOro MaTepHalia, yrnopsJI04uuBaeT JeHCTBUS B CaMOOPraHU3AlMU CTYJAEHTa U CITY>KUT
XOpOIIEeH MPEeANOChUIKON Ul caMOpa3BUTHs. MOy IbHBIA METOJI 00y4eHUSI MOXKHO MTPUMEHSTh
IIPU BBIITOJHCHHUHU CTYACHTAMH CAMOCTOATCIIBHBIX U MMPAKTUYCCKUX pa60T.
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Annoranusi: [Ipogheccuonanvhas no02omoska no OUCYUNIUHAM CHEeYUAIbHOCMU 8Ce20d
AGIANACL OOHUM U3 NPUOPUMENMHBIX HANPAGICHUI BbICUIE20 MEeXHUUECKO20
obpaszosanus. B Oannoll cmamve  NpUBOOUMC  GIUSHUE — YYEOHO-
Memoouyecko2o obecneueHus OUCYUNIUHbL HA KAYecmeo No020MOSKU
cneyuanucmos. Coenan 8b1800, UMo NpUMeHeHUe KOMNbIOMEPHbIX MEXHOI02UL
gHOCUM OONIBUIOU BKIAO 6 COBEPUICHCMBOBAHUE YUeDOHO20 npoyecca npu
No8blUEeHUU Kauecmed 00pa308aHusl.

KiarwueBble Yuebno-memoouueckoe obecnedenue OUCYUNIUHBL, KAYeCmMEd NOO020MO6KU
CJIOBA: CNEeYUaIUcmos, UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBLE MExXHON02UU,
NEKMPOHHDBLIUL YYEOHUK.

THE INFLUENCE OF EDUCATIONAL AND METHODOLOGICAL SUPPORT OF
DISCIPLINE ON THE QUALITY OF TRAINING OF SPECIALISTS

Shakarov Shakhobiddin Shakhriyor ugli
teacher, Tashkent railway technical school
shakarovshaxobiddin7@gmail.com

Mansuraliyeva Asel
student, Tashkent State University of Oriental Studies
mansuraliyevaa@gmail.com

Abstract: Professional training in specialty disciplines has always been one of the
priority areas of higher technical education. This article presents the influence
of educational and methodological support of discipline on the quality of
training of specialists. It is concluded that the use of computer technology
makes a great contribution to improving the educational process while
improving the quality of education.

Key words: Educational and methodological support of the discipline, quality of training
of specialists, information and communication technologies, electronic
textbook.
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BBE/IEHUE

B PecniyOonnke Y30ekucTaH moJIMTHKA TocyAapcTBa B 00JacTH 00pa3oBaHUs HalpaBJIeHA
MOJITOTOBKY BBICOKOKBATH(DHIIMPOBAHHBIX, KOHKYPEHTOCIIOCOOHBIX KaJpoB sl pabOThl B
YCIIOBUSX PHIHOYHOM YKOHOMUKH, MOIJIEPIKKY 00pa30BaTEIBHBIX YUPEIKIACHHUHN Pa3INIHBIX THIIOB,
IpH HEMPEMEHHOM COOTBETCTBUU WX TPeOOBAHUSM TOCYAAPCTBEHHBIX 00pa30oBaTEIbHBIX
CTaH/IapTOB, COBEPIICHCTBOBAHHE MATEPHATHHO-TEXHUYECKOH W y4eOHO-METOAMYECKON 0a3bl
00pa30oBaTeNbHbIX YUPEIKICHHUI.

B cBsi3u ¢ 3TUM 0c000 aKTyalbHBIM SBIISETCS CO3aHHUE ANEKTPOHHBIX YU€OHBIX TOCOOHIA,
CO3JIaHHBIX OJlarojiapsi COBPEMEHHBIM MH(POPMAIIMOHHBIM KOMITBIOTEPHBIM TEXHOJOTHUSM. Benn
CTaTMuYecKas M JuMHaMuyeckas Tpaduka cxeM, aHuMmalus paboThl YCTpPOHCTBA IO
MPUHIIMIIAATIBHBIM CXE€MaM, 3BYKOBOE U TEKCTOBOE COIMPOBOXKICHHE IPOILIECCOB — BCE ATO
MO3BOJISIET B OOJIBIIIEH CTENEHU YAYUIIUTh MOHUMAHUE MTOJTy4aeMOT0 MaTepHraia.

B mnedatu wumeroTcs psA MCCIENOBAHUM 10 TOBBIMIEHWIO KAadecTBA IPEMOJIaBaAHUS
JTUCLUIIMHBI HA OCHOBE COBPEMEHHBIX NeAarorudyeckux texuosnorui [1-14]. Onnako, BiusHIE
y4eO0HO-METOIMUECKOr0 O00eCleUeHusl MUCUUILUIMHBI Ha KAauyeCTBO IMOATOTOBKH CIEIUATHCTOB
OCBeEIIEHBI HE JOCTATOYHO.

OCHOBHASA YACTbD

Hcnonb30BaHre THUIEPCCHUIOK, IS BO3MOXKHOCTH TEPEMEIIaThCs MO SJIEKTPOHHOMY
y4eOHOMY MMOCOOHIO, JeNIaeT MPOLeCcC 3ydeHus 00Jiee HATJISTHBIM U IOCTYITHBIM JJIS CTY/ICHTOB.
HpO(l)CCCI/IOHaJ'IBHaﬂ IIOATrOTOBKA I10 NUCHUIIJIMHAM CIICHUAJIBHOCTU BCEraa ABJIs1IJIaCb OJHUM H3
MPHOPHUTETHBIX HANPABICHUH BBICIIETO TEXHUYECKOro oOpazoBaHus. OCHOBHBIM pPE3yJIbTaTOM
KaueCTBEHHOU MOATOTOBKH CIIEUAIIMCTA MOXHO CYUHHUTATh Pa3BUTUC TCOPECTHYCCKUX U
MPAKTUYECKUX 3HAHWM, YMEHHA M HABBIKOB CTYIEHTOB. [Ipu 3TOM Teopusi ocTaeTcsi OJHUM U3
Haubosee TPYAHBIX IS YCBOGHUS DJIEMEHTOB COJIEp)KaHUs Kypca CIEeNHUaIbHBIX TUCIUTLIAH
BCJIC/ICTBUE HaIM4usg B HUX OO0JbIIOro obbeMa abcTpakTHOro Marepuana. K mpumepy,
MPOTEKaHUE YIEKTPUUECKOTO TOKA IO MM, TOCIEA0BaTEIHbHOCTh cpabaThIBaHUS TEX, HIIU UHBIX
J3JICMCHTOB HpHHHHHI/IaHBHOfI CXEMbI YCTpOﬁCTBa, BCC OTO OYCHb CJIOXHO TMIPCACTaBUTH
MBICJICHHO.

HpeHCTaBJ'IeHI/Ie B BUJC aHWMMaAllMM PCAJIbHBIX IPOLECCOB U SIBJ'IGHI/II\/’I, OIIMCBhIBACMBIX B
y4eOHOM MMOCOOMH, TTO3BOJISIET HAMHOTO YIIYYIINTh IOHUMaHUEe MaTepuana CTyJeHTaMu. A 3To, B
CBOIO OYepelb, MPUBOAUT K OoJiee KAa4eCTBEHHONW WX TOJATOTOBKE, MO TOW WM HHOU
cnenuanbHocTH. K mpuMepy, 6€30MmacHOCTh JABMKEHHUS TIOE3/I0B, B MIEPBYIO OYepeb 3aBHCUT OT
pohecCHOHATEHOCTH 00CTYKUBAIOIIETO MIEPCOHANA, B YACTHOCTH IJIEKTPOMEXAHUKOB, KOTOPHIE
MPOBEPSIOT U YCTPAHAIOT HEUCIIPABHOCTH, BO3HUKAIOIIUE B MPOIECCe OpraHU3alluU JBHKEHUS.
OT TOrO0, HACKOJIHKO KAaYECTBEHHO OYET Hali/leHa U yCTpaHeHa MPUYMHA 0TKa3a TOTO WM UHOTO
YCTPOMCTBA, 3aBUCHT paboTa JKEIEe3HOJOPOKHOTO TPAHCIIOPTA, a MOXKET W YbS-TO JKHU3Hb.
[TosTOMYy KaueCcTBO MOATOTOBKU BBHITYCKAEMBIX CIICIUAIMCTOB HANPSMYIO 3aBHCHUT OT KayecTBa
ux oOyueHus. BBUy HEMPUTOAHOCTH JTaOOPATOPHBIX CTEHIOB M MAaKETOB, IO KOTOPHIM BEJIaCh
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MOJITOTOBKA BBICOKOKBAIM()UITUPOBAHHBIX KaJpPOB, JOCTOHHOW 3aMEHOH WM JOJDKHBI CTaTh
BUPTYyaJIbHBIE MOJETH YCTPOWCTB, CO3JaHHbIC Ha 0a3e peasIbHBIX, Oyarojapsi COBPEMEHHBIM
UH()OPMAIIMOHHBIM KOMIIBIOTEPHBIM TEXHOJIOTHSIM.

HccnenoBanne BUPTYyaIbHBIX MOJENEH B mpoiecce 00y4eHHUs MO3BOIUT Ooliee TIyOoKo
U3YYUTh YCTPOMCTBO, aJITOPUTM €ro PadOTHI U YCIIOBHS O€30MaCHOCTH JIBH)KECHUS, Pealn3yeMble
uM. [Ipu pa3paboTke 3JEKTPOHHBIX BepCUil y4eOHBIX TOCOOMI M BHPTYAIbHBIX MOJENEH
UCTIONIB3YETCSl  PSii  Y3KOCHEIHMAIM3UPOBAHHBIX POTPAMMHBIX — TPOJIYKTOB, TaKHX Kak
Macromedia Flash, Corel Draw, AutoCAD, HTML.

3AKVIIOYEHUE

BuptyaneHble MOJEeNU U 3JIEKTPOHHBIE yuyeOHbIE MMOCOOUs LenecooOpa3HO BHEAPATH B
y4eOHBIA MPOLECC UHCTUTYTa TEXHUUYECKUX CIEUUAIbHOCTEH, KOJJIEIKEN JKEIe3HOI0OPOKHOTO
TpaHCIIOpTa, a TAKXC OHU MOTYT OBITH HCIOJIB30BAHBI CTyACHTAMHU [JId caM006p33013aHm{,
JUCTAaHIIMOHHOTI'O O6y‘ICHI/I$I W IJId ITPOBCACHUA TEXHUYECKOMN yT-Ie6I>I B JUCTAHIIUU CUTHAJIN3allluK
" CBA3U.

B 3aki1roueHuM MOXHO cKa3aTb, YTO NMPUMEHEHHE KOMIBIOTEPHBIX TEXHOJIOTUH BHOCHUT
OonbLIONW BKJIQJA B COBEPLICHCTBOBAaHME Y4e€OHOro Impoliecca HpU IOBBILIEHUH KayecTBa
o0Opa3oBaHusl.

CIIMCOK JIMTEPATYPbI

1. My3addaposa I''M. (2024). AKTYAJIbHOCTD ITPOBJIEMbI TTPAB PEBEHKA 1 ETO
3AIIUTHIL Mouonoit CHCTHAITUCT, 2(21), 38-40. Retrieved from
https://mspes.kz/index.php/ms/article/view/129.

2. Paxumona M.3. (2024). INGLIZ VA O‘ZBEK TILLARIDAGI INSONIY FAZILATLARNI
BAHOLOVCHI FRAZEOLOGIZMLAR TADQIQI. Mononoii cneunanuct, 2(21), 41-44.
Retrieved from https://mspes.kz/index.php/ms/article/view/130.

3. Ilakapos HIII., Mcmaunos b.fA., & Xonboer II.®. (2024). BOZOR IQTISODIYOTI
SHAROITIDA TEMIR YO‘L TRANSPORTINI RAQAMLASHTIRISHNING
AHAMIYATIL Mononoii CHELHUAIINCT, 2(21), 45-49. Retrieved from
https://mspes.kz/index.php/ms/article/view/131.

4. Maxmamuea [.C-A. (2024). UMMEPCHUBHBIE TEXHOJIOTMM CTAHOBUTCA
MOIIIHBIM W MHOI'OOBEHIAIOOIIMM HWHCTPYMEHTOM B OBYUYEHHWU
PYCCKOMY A3BIKY KAK HEPOJIHOMY. Mononoii cnemuanuct, 2(21), 50-54.
Retrieved from https://mspes.kz/index.php/ms/article/view/132.

5. XycenoB YTkup VYikramxkoH yriu, OcymoB Asuzxon KaxpamonoBuu, EmOGeprenon
Ayesmypat Bekmyparosuu, & ToxTaxomxkaesa Madparxon Maxmynosna. (2023). “XAET
OAOJIUATU  XABOCHU3JIUTU” OAHUHU  VKUTHUIIAA  MVYJIbTUMEJIUA
KYPCHUHU SAPATHUII: DEVELOPMENT OF A MULTIMEDIA COURSE ON THE
DISCIPLINE “LIFE SAFETY”. Mononoit cneumanuct, 2(12), 22-30. Retrieved from

-20-


https://mspes.kz/index.php/ms/article/view/129
https://mspes.kz/index.php/ms/article/view/130
https://mspes.kz/index.php/ms/article/view/131
https://mspes.kz/index.php/ms/article/view/132

Monoaoi crielaaucT

J 2024
yKac maman anuary

L]
Young specialist jM‘ ( Volume 3 | Issue 22 |
. Y 4 ISSN: 2791-3651
Yosh mutaxassis ;

10.

11.

12.

https://mspes.kz/index.php/ms/article/view/57.

Sky6oB Makcanxan CynranauszoBud, & bekmyxammenoB bynénoex Hypmyxamman yriu.
(2023). TABJIUM COXACHJA DJIEKTPOH XYXKAT AMJIAHMUII THU3UMHHU
KOPHH OTUITHUHT V3UT'A XO0C XYCYCUATIIAPU: SPECIFIC
CHARACTERISTICS OF THE IMPLEMENTATION OF THE ELECTRONIC
DOCUMENT CIRCULATION SYSTEM IN THE FIELD OF EDUCATION. Monogoii
cnenpanuct, 2(13), 45-53. Retrieved from https://mspes.kz/index.php/ms/article/view/72.

XycenoB YTkup Ykramxkon yriu, XomxkaeB Oiibek LllaBkaToBuu, PaxmonoB Cupoxxugaux
N6poxumkon yrmu, & YmwupsakoB JlaBnamxkon [JJomumxon yrimu. (2023). “AXPATUII
[IYHKTJIAPU XAKNJIA YMYMUU MABIYMOTJIAP” MAB3YCUHU EPUTULIIJIA
[IEJATOTMK TEXHOJIOTUSIJIAPHU KYJUIALL: THE USE OF PEDAGOGICAL
TECHNOLOGIES IN THE COVERAGE OF THE TOPIC “GENERAL INFORMATION
ABOUT SEPARATE POINTS”. Monomoit cnemmanuct, 2(12), 31-37. Retrieved from
https://mspes.kz/index.php/ms/article/view/58.

Ixymaes Illep3zox baxpom yrim, 3oxumoB Myxpumnua ['odypmxon yrmm, TamkuOoes
Jxaxonrup baxomup yrinu, & OpumxonoB Poxarmxon Pasmanxon yrau. (2023). CREDIT
— MODULE SYSTEM AND PRINCIPLES OF ITS IMPLEMENTATION IN HIGHER
EDUCATION  INSTITUTIONS: KPEAMTHO-MOAVYJIBHAA  CUCTEMA U
[MTPUHIIUIIBI EE PEAJIM3AILIMU B BY3E. Mononoii cienmanuct, 2(12), 46—50. Retrieved
from https://mspes.kz/index.php/ms/article/view/60.

MaxmanazapoB Kaxpamon Ao6muesuu. (2022). IIEJATOI'MYECKHUE BO3MOXHOCTHU
BOCIIMTAHUS KYPCAHTOB B JAVXE TITIATPUOTU3MA HA VYPOKAX
OU3SNYECKOI'O BOCIIMTAHUSA: THE EFFECT OF USING VISUAL AIDS IN
TEACHING THE HISTORY OF UZBEKISTAN. Momnono#i crnenumanuct, 1(8), 28-32.
Retrieved from https://mspes.kz/index.php/ms/article/view/10.

[TynaroB Mapyd Myponaymnna yriau, EmMGeprenoB Ayesmypar bekmyparosuy, & ["aiinbGaesa
T'ymb3ust Tanrar kusu. (2023). MAXCYC ®AHJIAPHU YKUTHUIIIA MHHOBALIMOH
TABJIUM TEXHOJIOTUAJIAPUIAH OOUTATTAHHII XYCYCUATIIAPU:
FEATURES OF THE USE OF INNOVATIVE EDUCATIONAL TECHNOLOGIES IN
TEACHING SPECIAL SUBJECTS. Mononoit cnemuamuct, 1(9). Retrieved from
https://mspes.kz/index.php/ms/article/view/39.

XanukoB AOnynxak AOmynxaupouu, & MycamenoBa Kamomna AGaynxakoBna. (2022).
HUHTEI'PALINA OBPA30OBAHUSA, HAYKH U [MTPOU3BOJICTBA: INTEGRATION OF
EDUCATION, SCIENCE AND PRODUCTION. Momnonoii crnenmanuct, 1(7), 18-22.
Retrieved from https://mspes.kz/index.php/ms/article/view/14.

CyronOaeB Illunmonar MancypanueBuy, & Kapumona Illaxnoza CaGuposHa. (2023).
TEMUP V]I TPAHCITIOPTUA XAPAKATHHU TAILLIKWI OTYBUU XOJUMJIAPHU
TAUEPJIAIIJIA  JIABOPATOPUS  MIUIAPMHM  CAMAPAJIM  VYTKA3UIII
YOPAJIAPU: MEPOITPUATHUA  TIO  OOOEKTMBHOCTHU  TTPOBEAEHUA

-21 -



https://mspes.kz/index.php/ms/article/view/57
https://mspes.kz/index.php/ms/article/view/72
https://mspes.kz/index.php/ms/article/view/58
https://mspes.kz/index.php/ms/article/view/60
https://mspes.kz/index.php/ms/article/view/10
https://mspes.kz/index.php/ms/article/view/39
https://mspes.kz/index.php/ms/article/view/14

Monoaoi crielaaucT

J 2024
yKac maman aiuaty

L]
Young specialist .{h‘ﬁ"( Volume 3 | Issue 22 |
. '7 ISSN: 2791-3651
Yosh mutaxassis

13.

14.

JIABOPATOPHbBIX PABOT IIPU IIOAI'OTOBKE ITEPCOHAJIOB OPI'AHU3ALIMN
JABWXEHN A HA XXEJIE3HOJJOPOXKHOM TPAHCIIOPTE. Mononoii cneunanuct, 2(15),
17-21. Retrieved from https://mspes.kz/index.php/ms/article/view/85.

Xabubymnaea Caxuba OramOepranosna. (2023). AKTYAJIbBHOCTb BHEJPEHUA
OBPA3OBATEJIbHBIX TEXHOJIOTMIA B OPIAHM3ALIMIO YPOKOB POJHOI'O
A3BIKA: THE IMPORTANCE OF INTRODUCING EDUCATIONAL TECHNOLOGIES
IN THE ORGANIZATION OF MOTHER TONGUE CLASSES. Monogoii crenuaimcT,
2(15), 22-28. Retrieved from https://mspes.kz/index.php/ms/article/view/86 (Original work
published June 30, 2023).

CapaymnaeBa ['ynnoza Kysanmuk kusu, & Kapumona Illaxnoza Cabupona. (2023).
TABJIVM CUDPATUHHU OIIMPUIINJIA DJIEKTPOH YKYB MAXMYAJIAPHUHT
AXAMUATU: 3BHAUYEHUE DJIEKTPOHHBIX OBPA30OBATEJIbHBIX KOMITJIEKCOB
B INOBbBIINEHNN KAYECTBA OBPA30OBAHUS. Monomoii cnenmanuct, 2(15), 12—16.
Retrieved from https://mspes.kz/index.php/ms/article/view/84.

-22-


https://mspes.kz/index.php/ms/article/view/85
https://mspes.kz/index.php/ms/article/view/86
https://mspes.kz/index.php/ms/article/view/84

Monoaoi crielaaucT

‘l o
Young specialist j M ( VOth;?li : | I;zgz 22 |
YKac maman > Ty

ISSN: 2791-3651
Yosh mutaxassis 7

3HAYEHUE TPAHCIIOPTHOI'O ITPOLHECCA B IOTUCTUYECKOM LHEHTPE

Pycram:konoB BoOyp:KOH DPKUHKOH yIJIH
JNOKTOPAHT, TalIKEHTCKUH TOCY1apCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET
rustamjonov27071996(@gmail.com

IOcynoB A3zusxon Kaxpamonosu4

PhD, crapmuii npenogaBarens, TalIkeHTCKUI TOCYIapCTBEHHBIN TPAHCIIOPTHBIA YHUBEPCUTET
yusupovaziztosh@gmail.com

XomxkaeB Qiioex HIaBkaToBuY
CTapuInii mpenoiaBarenb, HalimoHansHeli yHUBEpCUTET Y30ekucTana uMeHd Mup3o Yiyroeka

AHHOTAIMA: B HOBbIX YCH06UAX  XO3AUCMBOBAHUS  BAJNCHASL  PONb  NPUHAOIEHCUM
Opeanu3ayuu  MexHoI02UU Nepeso304uHo20 npoyecca. B oOannoii cmamove
NPUBOOUMCSL 3HAYEHUE MPAHCHOPMHO20 NPOYECCa 8 T02UCMUYECKOM YeHmpe 8
cospemennvix ycnosusax. Coenan 6vi800, YUMo PAyUOHAILHO OPSAHU30BAHHbIU
MPAHCNOPMHBIU NPOYECC 00NNHCEH 8Ce20d HAYUHAMBCA U 3AKAHYUBAMbCA HA
CReyuUanbHblX 00beKMax — MEeXAHU3UPOBAHHLIX UIU ABMOMAMUIUPOBAHHBIX
CKAOAXx.
KmoueBble 7Tpancnopmuulil npoyecc, CK1ao, 102UCMUYECKULL YeHMD, HCeNe3HOO0POIHCHDIL
CJI0OBA: MPAHCHOPM, A8MOMOOUNbHBIL MPAHCNOPM.

THE IMPORTANCE OF THE TRANSPORT PROCESS IN A LOGISTICS CENTER
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Abstract: [In the new economic conditions, an important role belongs to the organization
of transportation technology. This article describes the importance of the
transport process in a logistics center in modern conditions. It is concluded

that a rationally organized transport process should always begin and end at
special facilities - mechanized or automated warehouses.

Key words: Transport process, warehouse, logistics center, rail transport, road transport.
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BBEJIEHUE

Xopoiio HanmakeHHas padoTa CKIAJO0B OKAa3bIBAaeT CYIIECTBEHHOE BIMSHUE HAa BECh
nporecc MaTepHabHO-TEXHUYECKOTO CHAO)KEHUs, a Takke OoOecreueHne COXPaHHOCTU
MaTepuaIbHBIX [IEHHOCTEH, YCKOpEeHUEe IPOABMKEHUS UX OT MOCTABUIMKOB K MOTPEOUTENSIM TpU
MEHBIIMX  3aTpaTaXx  HENOCPEACTBEHHO  BIMAIOT HAa  HJKOHOMHUYECKHE  II0Ka3aTelu
IIPOU3BOJCTBEHHBIX MPEAIPUITHII.

B HacTosmiee Bpepst HMEIOTCS P MCCIEJOBAHMM IO TIOBBIIIEHUIO KadecTBa
TPAHCIIOPTHOT'O TIPOIlecca HAa OCHOBE COBPEMEHHBIX WH(MOPMAIMOHHBIX TexHosmorui [1-28].
Opnaxo, 3Ha4€HUE TPAHCIIOPTHOTI'O [TPOLIECCA B IOTUCTUYECKOM LIEHTPE B COBPEMEHHBIX YCIOBUAX
OCBEUIEHBI HE JOCTATOYHO.

OCHOBHASA YACTD

Cxilanckoe  XO3SUCTBO — SIBISIETCST  HEOOXOAMMBIM  3JIEMEHTOM  OOIIECTBEHHOTO
IIPOU3BOJICTBA, OHO IIPUCYIIE BCEM OTpacisiM HapOJAHOIO XO3SIMCTBA W HMMEET CIOXKHYIO
CTpyKTypy. OCHOBHBIE 3a/layd CKJIAJCKOIO XO3AWCTBA 3aKIIOYAIOTCS B COXPaHEHUU
NOTPEOUTENBCKUX  KAYeCTB  MPOAYKUMH  IPOU3BOICTBEHHO-TEXHUYECKOTO  Ha3HAYEHUS,
paloHaIbHOM pa3MEIICHUH 3alacoB MaTepUabHBIX PECYPCOB, BBINOIHEHHUS HEOOXOJIMMBIX
orepanuil rpy3onepepadoTKi NPOAYKIIMK Ha pa3iMyYHbIX dTanax ee npojsuxkeHus. Ckiajackoe
X034MCTBO IMOMOTAET MMPABUIIBHO PEIIATh BOMPOCHI 110 YCTPONUCTBY U Pa3MELICHUIO MPEAIPUSITHI
ONTOBOI TOprowiu, 0a3 M CKJIAJOB, MEXaHU3ALMH MOTPY30YHO-PA3rPy30UHbIX, TPAHCIOPTHO-
CKJIAJICKUX paboT, HCIOJIB30BaHUSI COBPEMEHHOTO IOABEMHO-TPAHCIOPTHOTO M JAPYroro
o0opy/soBaHus, IO OpraHu3aluu padOThl CKJIAZAOB B COOTBETCTBUU C TEXHOJOTHUYECKUM
IPOIIECCOM OCYIIECTBICHHUS KaueCTBEHHOM M KOJMYECTBEHHOM MNpPHEMKM M oOecredeHus
COXPaHHOCTH MaTepuaibHbIX IIeHHOcTeH. OT KauecTBa pabOT CKJIaJ0B B 3HAUUTEIbHON CTEIIEHU
3aBHCUT CBOEBPEMEHHOE BBINIOJHEHHUE IJIaHAa IPOU3BOACTBA MO O00BbEMY M HOMEHKJAType
BBIITYCKAa€MOM MPOIYKIIHH.

Ckunazibl — 9T0 37aHUs, COOPYKEHHSI M pa3HOOOpa3HbIe YCTPONCTBA, IpeAHa3HAYSHHBIE JUIs
IPUEMKH, pa3MEIIeHHWs W XpaHEHHs IMOCTYNMBIIMX Ha HHUX TPYy30B, MOATOTOBKUM HX K
oTnpasicHu0. ClenuannucThl UCIOIb3YIOT HECKOJIBKO Pa3HbIX TEPMHUHOB JUIS CKJIA/I0B, Yallle UX
Ha3bIBAIOT PACIIPEAETUTENbHBIMU U JJOTUCTHUECKUMHU HEHTPAMHU.

N3rotoBuTeNto MPOAYKIUMH HEOOXOAMWMBI CKIAJbl ChIpbS M HCXOJHBIX MaTepHalioB, C
MOMOIUIbI0 KOTOPBIX OOECTIEUMBAETCS] HENPEPHIBHOCTh MPOU3BOJICTBEHHOro mpouecca. CKiaabl
TOTOBOH MPOIYKIIMU TO3BOJISIOT COJIEPXkKATh 3arac, 00ecrnevynBat0 "M HENPEePbIBHOCTh COBITA.

Ntak, cOBpEeMEHHBIN KPYIHBIA JIOTUCTUYECKUH LEHTP — 3TO CIIOXKHOE TEXHUYECKOE
COOPYXKEHHE, KOTOPOE COCTOMT M3 MHOTOYMCIECHHBIX B3aWMOCBSI3aHHBIX CKJIAaJ0B, HMEET
OTIpEICNIEHHYIO CTPYKTYPY U BBIMOJHSET psifi GYHKIMI MO MpeoOpa3oBaHUIO I'PY30MOTOKOB, a
TaKXe HaKOIUICHHIO, NepepadoTKe M paclpesieleHUI0 TPY30B MKy MarucTpalbHbBIMU BUIAMU
TpaHcnopta. [Ipu 3ToM B cuily MHOrooOpasusi MmapaMeTpoB, TEXHOJOTMYECKHX PpEHICHMIH,
KOHCTPYKUMH  00OpylOBaHMs M XapakTePUCTHUK  pPa3HOOOpa3HOW  HOMEHKIATYpHI,
nepepadbaTbIBaEMbIX I'PY30B CKJa/lbl OTHOCAT K CIIOKHBIM cucTeMaM. B To ke BpeMs CKjaja cam
SBIISIETCS BCETO JIMIIb 3JIEMEHTOM CHUCTEMbI 00Jiee BBHICOKOTO YPOBHSI — JIOTUCTUYECKOH IIEIH,
KoTopass ¥ (GOpMHUPYET OCHOBHBIE W TEXHHYECKHE TpeOOBaHHA K CKIAJCKON cHucTeMe,
YCTAQHABJIMBACT LIEJIM U KPUTEPUU €€ ONTUMAIBHOTO (DYHKIMOHUPOBAHMS, IUKTYET YCIOBHSA
nepepaboTku rpy3a. Takum o0pa3oM, CKiIalbl SIBISIOTCS OJHUM M3 BaXKHEUIINX AJIEMEHTOB
JIOTUCTUYECKHUX CUCTEM.
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Ecnu BeIACTUTH U3 00IIEH CETH TPAHCTIOPTUPOBOK IPY30B IEMEHTAPHYIO TPAHCIOPTHYIO
LEMO0YKY, TO OYEBHJIHO, YTO JAJS TOrO, YTOOBI I'py3bl MOINIM OBITh NEPEBE3CHBI M3 IIYHKTA
OTIIPaBJICHHUs] B MYHKT HA3HA4YEHUs, MX HEOOXOJMMO CHayajla TOTPY3UTh HA TPAHCIOPTHBIC
CpeCTBa, OPraHU30BaTh TPAHCIOPTHBIA MpPOIECC, a Mociae NPUOBITUSA K IYHKTY Ha3HAUEHUS —
pasTpy3UTh C TPAHCIOPTHBIX cpeacTB. Takum 0Opa3oM, CTPYKTYPY TPAHCIIOPTHOIO IIpOLEcca B
JIOTUCTUYECKOM LIEHTPE MOXKHO (hOPMHPOBATH B CIECAYIOLIMM 00pa3oM:

T : 1111 ; T
ke A g

1] o | L - - bx o

Gy ! : et |3 g

Ha pucynke: T1 — maructpanbHblii %eJI€3HOJOPOKHBIN TPaHCIIOPT;
T2 — MarucTpainbHbIN aBTOMOOUIIBHBIN TPAHCIIOPT;
MXC — maructpanbHast )Kel1€3H0I0pOKHAsl CTAaHIHS;
ITIT — moxbe31HOM KENE3HOAOPOKHBIH ITyTh JIOTHCTUYECKOTO LIEHTPA A;
JIL] A — noructuyeckuii LeHTp A;

Ql — Trpy30m0TOK, NOCTYNAKOIIMUX B JOTUCTUYECKUA LEHTP A CO CTOpPOHBI
MarucTpajibHOTro ene3HonopoxHoro Tpancnopra T1 u MXKC;
Q2 — rpy30m0TOK, NOCTYNAIOIIMX B JIOTUCTUYECKUM LEHTP A €O CTOPOHBI

MarucTpajibHOro aBTOMOOMIILHOTO TpaHcnopTa T2;
1,2, 3 u4 — norpy304sble ¥ pa3rpy304HbIE Y4aCTKH CKJIA0B JIOTHCTUYECKOTO LIEHTpa A.

Ha »ToM pucyHke BHIHO, YTO BBITpY3Ka TIPYy30B, MOCTYMAIOIIKUX  CO CTOPOHBI
MarucTpajbHOTO KEJIE3HOJOPOKHOT0 TpaHcnopTa T1 ocyIecTBIIsSAETCS Ha BBINPY30UHbBIM y4acTKe
1 noructuueckoro ueHtpa A. Ilorpy3ka rpy3oB Ha MarucTpaibHbI aBTOTpaHcHopT T2
OCYILIECTBIISIETCS. HA MOIPY304YHOM Y4YacTKe 2 JIOTHCTUYECKOro LeHTpa A. Brirpyska rpysos,
MOCTYMAIOIIMX CO CTOPOHBI MaruCTPajlbHOTO aBTOMOOMIBHOIO TpaHcnopTa T2 ocyliecTBiseTcs
Ha BBITPY30YHOM Yy4acTKe 3 Joructuueckoro nenHrtpa A. Ilorpyska rpy3oB Ha MarucTpaibHbII
JKEIE3HOAOPOXKHBIN TpaHCcHopT T1 ocylecTBaseTCs Ha MOTPY30YHOM y4acTKe 4 JTJOTUCTUYECKOTO
ueHTpa A.

Takum o0pazoMm, (opMmHpyeTcs HENpEepbIBHBIM TpPaHCIOPTHBIM Mpolecc B KOTOPOM
omnepauuy IOTPY3KM UM  PpasTpy3KH TPAHCIOpPTa OCYLIECTBISIFOTCS HAa  CHEHUAIBHOM
MPUCTIOCOOIEHHBIX U OCHAIIEHHBIX O0BEKTaX — CKJIaJaX JOTMCTHUYECKOTO LIEHTpa. JTO MyHKTHI
Hayaja U OKOHYAHUS TPAHCIOPTHOTO npouecca. CKIaapl JJOTHCTUYECKOTO LIEHTPA MPEICTABISAIOT
co00l crenuasbHO OCHAIMEHHBIE TEXHUYECKHE OOBEKTHI C COBPEMEHHOW TEXHOJOTHEH U
o0opynoBanuem aisi Haubosee 3(h(HEeKTUBHOTO BBIMOTHEHUS OINEpPalUil TOTPY3KH U pasrpy3Ku
TPaHCIIOPTA.

3AKVIIOYEHUE

B 3akmroueHnu MOXKHO CKa3zaTh, YTO XOPOIIO OPraHW30BAaHHBIA TPAHCHOPTHBIA MPOLIECC
JIOJDKEH BCET/Ia HAaUMHATHCS U 3aKaHYMBATHCS Ha CHEIHMAIBHBIX 00BEKTaX — MEXaHU3WPOBAHHBIX
WIM aBTOMAaTU3UPOBAHHBIX CKJIanax (TPy30BbIX TEepMHHAlIaX) —  XOPOIIO OCHAIEHHBIX W
npUcnocoOIeHHBIX Ul HanOosee 3((EKTUBHOTO BBINOJHEHHS MOTPY30YHO-PA3TPY30UHBIX H
Ipyrux pabor. OHH TPHUCTIOCOONEHBI TAKXKE IO CBOEMY YCTPOMCTBY miisi 3¢ (HEKTUBHOTO
BBITIOJIHEHUS NIPSIMOM MEPETPY3KH I'Py30B € OJAHOIO BHJA TPAHCIOPTAa Ha APYro, MUHYS 30HY
XPaHEHUS IPYy30B.
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B cospemennvix ycnoeusx OanvHeuuias ummeHcuguxkayus nepepadbomku
8420H08 HA COPMUPOBOUHBIX CMAHYUAX BO3MOINCHA HA OCHOBE KOMNIEKCHOU
MeXanu3ayuy u asmomMamu3ayuy ux mexHoi02uyecko2o npoyecca. B oannoii
cmamve  oceeujenbl dmanvl 6HeOPeHUsl aA8MOMAMuU3UPOSAHHOU CUCTEMb]
ynpagnenus copmupogounoli cmanyuell. Coenan 6vl800, umo npumeHeHue
OaHHOU cucmembl HA COPpMUPOBOYHOU cmanyuu «9» oaém 6o03modcHocmy
€030amy YCMOU4UBHIll U HAOENHCHBIN UCMOYHUK UHDOpMAyuu 0 cocmasax
noe3008 U 6a20HHbIX NAPKAX OJisl 8CeX YPOBHell YNPAGNIeHUS.
Aemomamu3zupoeannas cucmema YApAeleHus, COPMUPOBOYHAS CMAHYUS,
cocmas noeso, 8a20HHbIU NAPK.

STAGES OF IMPLEMENTATION OF AN AUTOMATED MARSHALLING YARD

Abstract:

CONTROL SYSTEM

Embergenov Auezmurat
assistant, Tashkent state transport university
embergenov_murat@mail.ru

Farafontova Anastasia Maksimovna.
teacher, Tashkent Railway College
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Rasulova Bekzoda Shukhrat Kizi
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In modern conditions, further intensification of the processing of cars at
marshalling yards is possible on the basis of comprehensive mechanization and
automation of their technological process. This article highlights the stages of
implementation of an automated management system for a marshalling yard. It
is concluded that the use of this system at the marshalling station "Ch" makes
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it possible to create a stable and reliable source of information about trains
and car parks for all levels of management.
Key words: Automated control system, marshalling yard, train, wagon park.

BBEJIEHUE

ABTOMAaTH3UpOBaHHAsl CHUCTEMa ymIpaBiieHHs coptupoBouHor cranmuen (ACY CC) —
nepBasi THIIOBAsi aBTOMATU3UPOBAaHHAs CHCTEMA YIIpaBJIeHHs pabOTON CTaHIIMK (COPTHPOBOYHOI);
co3ganHag B 1970-x rr., monyuuia B AalbHEHIIEM HIMPOKOE PACHPOCTPAHEHHE HAa CETU XK...
Poccun. ACY CC obecnieunBaeT opraHu3anuio paboThl COPTUPOBOYHOW CTaHIMH, BKJIFOYAs
00paboTKy MH(pOpMAIMK HAa MPHUOBIBAIOLIUE TMOE3/1a, BbIAAYY COPTHUPOBOYHBIX JIHCTOB, y4YeT
HAKOIJICHWS BAaroHOB Ha IYTSAX COPTUPOBOYHOTO TMapka, o0paboTky wuHpoOpMamuu o
dbopMupyeMBIX  COCTaBax, BbIJa4y HATypHBIX JIUCTOB Ha  OTHpaBI€Mble  IOE3]a,
UH(POPMHUPOBAHNE KOPPECHOHAMPYIOUINX CTAHIMKA M TOE3AHBIX JHUCIETYEPOB O COCTaBax
OTIpaBJIAEMbIX 1M0e370B [1].

B neuatu umeroTcs psn KCCIEIOBAaHUI 110 TOBBIIIEHHWIO KAayecTBa COPTUPOBOYHOTO
mpolecca Ha OCHOBE COBPEMEHHBIX WH(MOPMALMOHHKX TexHosnoruii [2-29]. Omnako, 3Tambl
BHE/JPEHUS aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPABICHHUS COPTUPOBOYHOM CTAHIIMEN OCBEIICHbI HE
JIOCTATOYHO.

OCHOBHAA YACTD

B coBpemMeHHBIX yCNOBUSIX AanbHEHIIas WHTeHCH(UKaUs TepepaOboTKH BaroHOB Ha
COPTUPOBOYHBIX CTAHIIMSAX BO3MOXHA HA OCHOBE KOMIIEKCHON MEXaHHW3allMi U aBTOMaTH3aluu
UX TeXHoJornyeckoro mponecca. [Ipm 3TOM pocturaercs riaBHass LeENb aBTOMaTU3aLUAU
JKEJIE3HOJJOPOKHOTO TpaHCHopTa - obOecrneuyeHue uHPopManueil BCeX TEXHOJOTUYECKUX
nporeccoB U cdep eATENBHOCTH OTpaciy, Co3/JaHue HH(POPMAIMOHHOM OCHOBBI U
ABTOMATHU3UPOBAHHBIX YIPABISIOIIUX CUCTEM IS JOCTHXKEHUSI MaKCUMaIbHOU 3(pPeKTUBHOCTH
paboThI KeNe3HOIOPOKHOTO TPAHCIIOPTA B YCIOBUSAX PHIHOYHON SKOHOMHUKHU.

Cerognss Ha craHuuu «U» BBIOJIHAIOTCS CIEAYIONIME ONEpaluu: aBTOMaTH3aLUs
00paboTKM MHGPOPMALUMU O NPUOBIBIIMX M OTHPABICHHBIX TI'PY30BBIX I0E€37I0B M BaroHOB;
aBTOMATH3alMsl CTAHIMOHHOM OTYETHOCTM U OpraHu3alus CHpaBOYHO-UH(OPMALMOHHON
CJIy’)KOBI Ha OCHOBE CO3/1aBaéMOM MOJENH TEKYILEro MOe3HOro MoJjJoXeHus cTaHuuu. OgHako,
KaK IOKa3ajd aHaJli3 MUTOroB paboThl cTaHUMM «Y», TpOBEJEHHBIE MEpbl IO BHEIPEHHUIO
aBTOMATH3allMM B MPOIIeCC epepaboTKH BarOHOB HE Jalli JKkenaeMoro 3 dexra.

Tak, MO CpaBHEHHIO C COOTBETCTBYIOLIMM IIE€PUOJIOM TMPEABIAYIIET0 Trojia, MPOCTOM
BaroHoB ¢ nepepaboTkoil Beipocia Ha 8%. [1oaToMy HE0OXOAMMO pacupsTh (PYHKIIMOHAIBHBINA
BO3MOXKHOCTH ITyTeM Iepexoja Ha 6osee 3 PeKkTUBHBIE CUCTEMBI, KOTOPbIE 00eCIeYHBAIOT:

- MakCHMalbHOE MHCKIIOYEHHE dYeJoBedeckoro (akropa U3 yIIpaBJICHUS
TE€XHOJOTHYECKUMHU ONePaIlUsIMU;

- TeJIEyNpPaBJIEHUE MAaHEBPOBBIMU JIOKOMOTUBAMHU HA BCEM MapIIpyTe HAJABUTA U POCITYCKa
COCTaBOB;

- TOBBIIIEHHWE TPOIMYCKHONW CHOCOOHOCTH pEIIAOMIUX COPTUPOBOYHBIX CTAaHIMUA U
MIPOU3BOIUTENILHOCTH TPyAa UX paOOTHHUKOB;

- TIOBBILIEHME KayecTBa pean3allud TEXHOJIOTMYECKOTO IIPOLEcca, COXPaHHOCTH
BaroHHOTO MapKa, TPy30B U TEXHUUYECKUX CPEACTB COPTUPOBOYHBIX TOPOK U CTAHLIUM;

- co3zaHue 0a3bl HU30BOTO YPOBHS MH()OPMAIIMOHHOW CTPYKTYPHI JUISl PELICHHs 3ajad
TUTAHUPOBAHMS U YIIPABJIICHUS MEPEBO3KAMU CETEBOT0, TOPOKHOTO M CTAHIIMOHHOT'O YPOBHEH;
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- IePeX0J] Ha PEMOHTHO-BOCCTAaHOBUTEIIbHBIE METO/IbI OOCTYKMBAHUS YCTPOMCTB.

DTOro MOKHO JOCTHYb MOJICPHU3ALUEH COPTUPOBOUYHOM CTaHIMH «Y» MyTeM yBeTMYeHUS
€IMHUYHBIX MOIIHOCTEH arperatoB (COPTUPOBOYHBIX CHCTEM U OTAEIBHBIX COPTUPOBOUYHBIX U
CTAaHLMOHHBIX YCTPOICTB), Iepexo/1a K CHCTEMaM MalllMH, 0XBaThIBAIOLINM B 11€JI0M 3aKOHYEHHbIE
TE€XHOJIOTMYECKHE IIPOLECCHI, YCKOPEHUSI TEXHOJIOTMUECKUX ONIEPALUN U YBEIMUEHUE CTEIIEHU UX
[apajyIeNIbHOCTH, a TAK)KE COKPALIEHUs MEXOIEPALMOHHBIX IIPOCTOEB MEXKIY MOCIIE10BATEIbHO
BBITOJIHAEMBIMHU ONEPALIUSIMU M PA3BUTHS IPOrPECCUBHBIX MAJIOONEPALMOHHBIX TEXHOIOT .

OnHako mpolecc MOJEPHU3ALUU COPTUPOBOYHOM paboThl OTIMYaeTcss OoJbIION
KaIUTaJI0€MKOCTBIO.

VYuuTeiBasg, 4YTO CO3JaHME pPa3BUTBIX COPTUPOBOUHBIX  KOMILJIEKCOB  TPeOYIOT
€/IMHOBPEMEHHBIX OOJIBIINX KANHUTAJIbHBIX BIIOKEHHI HEOOXOIMMO MPEAYCMOTPETh MO3TAITHOE
pa3sBUTHE HUX IpU OJHOBPEMEHHOH obecrieueHun OecrniepeOOMHOM U HaJgeKHOW pPabOTHI
COPTUPOBOYHOM CTAaHLIUH.

IIpennaraercs stanHocTs BHeApeHust ACY CC Ha coptupoBouHOi craniuu «U» (puc 1).

F "

- E a—‘: - [T aTam D- TI1 sran

Puc. 1. DTanbl BHEAPEHHSI aBTOMATU3MPOBAHHOM CUCTEMBI YIIPABIICHUSI HA COPTUPOBOYHOM
ctanuu «9»

I oram - BHempenue KCAY CII, B cocTaB KOTOPOTO BXOJIAT MOJACUCTEMBI:

 'AIl MH - ropouyHas aBTOMaTH4ecKas LEHTpajdu3alus C KOHTPOJIEM HAKOIUIEHUS
BAaroHOB B COPTUPOBOYHOM HapKE;

* APC-YVIIT - cucrema aBTOMaTU3UPOBAHHOT'O PETYIMPOBAHUS CKO-POCTENW CKAThIBAHUS
Y YIIPABJICHUS IPULIETBHBIM TOPMOKEHHEM;

* KJIK CVY T'All - KOHTpOJIbHOJUArHOCTUYECKHN KOMILJIEKC CTAaHIIMOHHBIX YCTPONCTB
['AlLL
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IT sran - Buenpenue I'AJIC P - cucrembl TOpOoYHON aBTOMAaTHYECKON JIOKOMOTHUBHOM
CUTHAJM3allii, KOTOPbIA oOOecreuynBaeT: yIpaBiIeHHE MaHEBPOBBIMU JIOKOMOTHBAMH 10
U(ppPOBOMY paJMOKaHay; KOHTPOJb 3a NMEpEeMENIeHHEeM BaroHOB U JJOKOMOTHMBOB Ha CTAaHIIUU;
KOHTPOJIb U peructpanuio padorsl ycrpoicts CLIb 1 JTOKOMOTHBOB; KOHTPOJIb 3a JEHCTBUSIMU
JCII, 1oKkOMOTHUBHBIX OpHUTaja U cocTaBuTese, cornacHo TPA crannuu;

III stan - BHenpenue KBI-I'TI3Y- ropodyHoro mnporpamMmHO-3aJar0IIero yCTpPOMCTBA
(KOHTpOJUIEp BEPLLIMHBI TOPKU) U IPYTHX CUCTEM.

SAKIIOYEHUE

[Tpumenenne ACY CC Ha copTUpoOBOYHOU cTaHIUM «U» HaéT BO3ZMOKHOCTH CO3/1aTh
YCTOWYMBBIA U HAJICKHBIN UCTOYHUK WH(OPMAIIUK O COCTABaX MOE3/I0B M BArOHHBIX MapKax JJis
BCEX YpOBHEH ympaBieHusa. PacueTel TmOKaszaau, 4YTO JMJisi COPTHPOBOYHBIX CTaHLUH,
obopynoBanHbix KCAY CC, coBoKyImHBIN MPOCTOM BaroHOB yMeHbIaercs Ha 20%, nepepaboTka
ropku ysenuuuBaercs Ha 38%, 3arpaThl SJEKTPOIHEPruU cokpamiaercs Ha 35%, mpober
MaHEBPOBBIX JJOKOMOTHBOB cokpaiuaercs Ha 30%.

CIIUCOK JIUTEPATYPBI
1. http://xn--blamah.xn--dlad.xn.

2. Aonynnaes XK.4., Axmenosa M.JIx., & Omonos W.11. (2024). PEIHEHUE ITPOBJIEM I10
OPI'AHM3ALIMN CMEIIAHHOI'O ABMXEHUWS IOE310B HA OJHOITYTHBIX U
JABYXITYTHBIX JIMHUAX B YCJIIOBUAX Y3BEKHCTAHA. Monoxoii crienuaimucr,
2(21). Retrieved from https://mspes.kz/index.php/ms/article/view/126.

3. Cymon0aes I1I.M., Mamapunos M.H., Cabaynnaes b.A., & Mycradaesa K.H. (2024). TEMIR
YO'LNING TASHISH JARAYONI TORTUV TA’MINOTIGA TA’SIR ETUVCHI
OMILLARNI TADQIQ ETISH. Monogo#i cneuuanuct, 2(21), 6-16. Retrieved from
https://mspes.kz/index.php/ms/article/view/125.

4. Rasulov, M. X., Masharipov, M. N., Rasulmuhamedov, M. M., & Suyunbaev Sh, M. (2019).
The provision terms of train with locomotives and their standing time. International Journal
of Advanced Research in Science, Engineering and Technology, 6(9), 10963-10974.

5. Mamapumnos, M. H., Pacynos, M. X., Pacynmyxammenos, M. M., & Cyrwonbaes, III. M.
(2019). Pacuer skcmIyaTHpyeMOro mapka I'py30BbIX JIOKOMOTHBOB Tpa(OaHATUTHUECKUM
METO/IOM Ha si3bIKe mporpamMmupoBanust C. HTemekTyaabHble TEXHOJIOTMH Ha TPAHCIIOPTE,
(1(17)), 5-12.

6. Pacynos, M. X., Mamapunos, M. H., Pacynmyxamenos, M. M., & Cyron6aes, I11. M. (2019).
Bri0op panmoHanbHON TEXHOJOTHH YBSI3KH JIOKOMOTHBOB Ha MPUTPAHUYHOM ITyHKTE
nponycka «OK KynpuK-Keae3HOo10poxkHbIN». Universum: Texuuueckue Hayku, (10-1 (67)),
32-36.

7. MamapunoB, M. (2020). RESEARCH OF DEVELOPMENT PROSPECTS OF
TRANSPORTATION HUB IN JSC" UMC". Bectauk TamMHTNe 3

8. Rasulov, M. X., Rasulmukhamedov, M. M., Suyunbayev, S. M., & Masharipov, M. N. (2020).
AUTOMATION OF THE PROCESS OF ATTACHING LOCOMOTIVES TO TRAINS IN
CONDITIONS OF A NON-PAIRING GRAPHICS. Journal of Tashkent Institute of Railway
Engineers, 16(2), 49-65.

-32-


http://вики.жд.xn/
https://mspes.kz/index.php/ms/article/view/126
https://mspes.kz/index.php/ms/article/view/125

Monoaoi crielaaucT

J 2024
yKac maman anuaty

L]
Young specialist jM‘ ( Volume 3 | Issue 22 |
. Y 4 ISSN: 2791-3651
Yosh mutaxassis ;

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Masharipov, M. N., Rasulov, M. K., Rasulmukhammedov, M. M., & Suyunbaev, S. M.
(2019). Raschet ekspluatiruemogo parka gruzovykh lokomotivov grafoanaliticheskim
metodom na yazyke programmirovaniya C#. Intellectual Technologies on Transport, 17, 5-
12.

Masharipov, M. N., Suyunbaev, S. M., & Rasulmukhamedov, M. M. (2019). ISSUES OF
REGULATION OF TRAIN LOCOMOTIVES OF THE RAILWAY SECTION
CHUKURSAY-SARYAGASH. Journal of Tashkent Institute of Railway Engineers, 15(3),
144-154.

Kuanyshbayev, Z. M., Suyunbayev, S. M., & Masharipov, M. N. (2013). A STUDY OF
LOCOMOTIVE = COMPONENTS IN  INTERMODAL AND  UNIMODAL
TRANSPORTATION. SCIENCE AND WORLD, 49.

Mamapunos, M. H., Cyronb6aes, IlI. M., Ymupzakos, . . V., & HypmatxoHnos, A. A. V.
(2022). Temup #yn y4acTKaCMHHHT IOK TAlIMII KOOWJIMATH Ba MOE3] OFUPIUK MEBEpIapu
¥pracumaru y3apo OOFIUKIUKHYU TaAKUK 3TUIIL. Mosoioi cnenuanuct, 1(2), 28.
Masharipov, M. N., Sujunbaev, S. M., Umirzakov, D. D. U., SA'DULLAEV, B. A. U, &
ALLAMURATOVA, M. S. K. (2022). Research of the effect of transition of standart weight
of trains on locomotive use indicators. Mononoii yuensiit,(12 (407)), 23.

[lInanonar Mancypannena Cyronbaes, Illepson Baxpom Yemm Kymaes, Illyxpar
Xampokyn Yrmu Bypues, & Axmamkon Akpomxkon Yemu Typomos (2021). TEMUP UVII
YUYACTKAJIAPUJIA MAXAJUIMH BATOHJIAP OKUMHWHU TYPJIU TOUDAIATHU
TIOE3/IJTAP BUWJIAH TAIIKWJI DTUII YCVYJUIAPUHU TEXHUK-UKTUCOJIUIA
BAXOJIAII. Academic research in educational sciences, 2 (6), 492-508. doi: 10.24412/2181-
1385-2021-6-492-508.

Mansuraliyevich, S. S., Kabildjanovich, K. S., Aleksandrovich, S. A., Bakhromugli, J. S.,
Bakhromovna, M. D., & Rakhimovich, O. A. (2021). Method of determining the minimum
required number of sorting tracks, depending on the length of the group of wagons. Revista
geintec-gestao inovacao e tecnologias, 11(2), 1941-1960.

Kynpssues, B. A., & Cyron6aes, 11I. M. (2012). Bo3aM0OXXHOCTh M YCJIOBUS NMPUMEHEHHUS
TBEpAOro rpaduka JBUKEHHS TPY30BbIX MOE370B Ha PoccuiicKuX Kele3HbIX goporax. In
AKTyanbHBIE TPOOJIEMBI YIIPABJICHUS TIEPEBO30YHBIM TIporieccoM (pp. 43-49).

Apwurnios, H. M., Cyton6aes, I11. M., Haxenos, Jl. 5., & XYCEHOB, V. V. V. (2022). Ananu3
BBITTOJIHEHHSI HOPMBI Pacxo/ia TOTUTMBAa MaHEBPOBBIM JIOKOMOTHBOM Ha cTaHIuu" K. Mosooi
crienuanuct, 1(2), 54.

Shinpolat Mansuraliyevich Suyunbayev, Muslima Djalalovna Akhmedova, Bekhzod Alisher
Ugli Sadullaev, & Nozimjon Nodirjon Ugli Nazirov (2021). METHOD FOR CHOOSING A
RATIONAL TYPE OF SHUNTING LOCOMOTIVE AT SORTING STATION. Scientific
progress, 2 (8), 786-792.

Apwunos, H. M., Cyton6aes, I1I. M., Haxxenos, [I. f., & XyceHos, V.V. V. (2022). Temup
Hyn craHuuscuaa OakapuiaauraH MaHEBp HIIapu OyHnya TEXHOJOTHMK amajuiapra
cappriaHaguraH BakTHM XHUCOONAIl  yCYJUIApUHUHT Kuécwil  Taxmwid. Mononoit
crienuanuct,(4), 24.

-33-



Monoaoi crielaaucT

J 2024
yKac maman anuaty

L]
Young specialist jM‘ ( Volume 3 | Issue 22 |
. Y 4 ISSN: 2791-3651
Yosh mutaxassis ;

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Cyron6aes, I1I. M., Axmenosa, M. JI., CABJIVJIIIAEB, b. A. V., & MYCTA®AEBA, K. H.
K. (2022). Pa3paboTka OpraHu3alMOHHBIX MEPONPHUATUH 110 YCHJICHHIO TPOIYCKHON
CITOCOOHOCTH KEJIE3HOIOPOYKHOTO ydacTka a-1. Monooi cnermanuct, 1(2), 89.

Pacynos, M. X., Cyron06aes, I1I. M., Mamapunos, M. H., & UBPOXIMMOB, V.0.V. (2022).
Bnusinue mrata paOOTHUKOB MPOMBIIUIEHHOTO TPAHCIIOPTA Ha MEPEBO30YHYI0 CIOCOOHOCTh
MaHEBPOBOTO JIOKOMOTHBA P BBIBO3HOH pabote. Monodoii cneyuanucm, (1), 68.
Cytonb6aes, I1I. M., & Haptos, M. A. (2021). Pa3zpaboTka METOIUKN YHEPrOONTHMAIBHBIX
TATOBBIX PAacyeToOB JUIS TEIJIOBO30B IPOMBIIIICHHOTO TpaHcmopTa. In  AKTyaiabHBIC
po0JIeMbl TPAHCIIOPTA U PHEPTETUKU: MYTH UX UHHOBALIMOHHOTO pemienus (pp. 13-17).
Apwurnos, H. M., Cyronb6aes, 111. M., & Kapumoga, 111. C. (2023). MAHEBP UILIJIAPYHU
BAXAPUIITA CAPDJIAHAJIUTAH BAKT BA EKUWJIFU  MHUKJOPWHU
WUHAUBUJYAT  MEBEPJAIIHUHI  ABTOMATJALITUPUIITAH  TU3UMU:
AUTOMATED SYSTEM FOR INDIVIDUAL REGULATION OF SHUNTING
DURATION AND FUEL CONSUMPTION. Mounopoii cieunanuct, 2(12), 3-12.
Cyronbaes, III. M., ToxtaxomkaeBa, M. M., & IOcymnos, A. K. (2023). OIIPEJEJIEHUE
DOOEKTUBHOCTU ITPUMEHEHUS TMBKOM HOPMBI BEJIMYMHBI COCTABOB
I'PY30BbIX IIOE3/10B: DETERMINATION OF THE EFFECTIVENESS OF THE
FLEXIBLE NORM OF THE SIZE OF FREIGHT TRAINS. Monomoii cnermanuct, 2(10),
20-28.

Cytonbaes, II. M., & Xomxkaes, O. L. (2023). OPTAHU3ALIMA JABWXEHUA
[MTPUTOPOIHBIX I[TOE3/10B HA HESJIEKTPUOUIIMPOBAHHBIX
KEJE3HOAOPOXHbBIX YYACTKAX: ORGANIZATION OF COMMUTER TRAIN
TRAFFIC ON NON-ELECTRIFIED RAILWAY SECTIONS. Mononoii cienmanuct, 2(10),
10-19.

Cyron6aes, III. M. (2022). OIPEJIEJIEHME BJIMSHWM BBICOKOCKOPOCTHOI'O
JIBIDKEHUS HA ITPOITYCKHOM CITIOCOBHOCTHU YYACTKOB: DETERMINATION
OF THE IMPACT OF HIGH-SPEED TRAFFIC ON THE CAPACITY OF SECTIONS.
Momnonoit cnermanuct, 1(9), 10-14.

Mamapunios, M. H. (2022). JIOKOMOTUBIIAPHU TIOE3JIAPTA VIJIALUIJA
JIOKOMOTHB BA TAPKUBHUHI" CTAHIUUAJA TYPUILLI BAKTHUHU BAXOJIAILL:
ESTIMATION OF LOCOMOTIVE DOWNTIME AND STRUCTURE WHEN
ATTACHING LOCOMOTIVES TO TRAINS AT THE STATION. Momnoao# cieruamcT,
1(9), 23-28.

Kapumosa, III. C. (2023). PASPABOTKA PEKOMEHJAILIMI 10 OPTAHU3ALIMU
MAHEBPOBBIX PABOT CTAHIUU «H-C»“NS” STANSIYASI MANYOVR
ISHLARINI TASHKIL ETISH BO ‘YICHA TAVSIYALAR ISHLAB CHIQISH. Mosonoit
cnernuanuct, 2(11), 3-10.

AGnynnaes XK.A., AuunoB VY.P., & Haypzamuera I[II.M. (2024). BJIMAHUE
COOTHOIIEHNS CKOPOCTEM ITACCAXHWPCKHX M T'PY30BBIX ITOE3/J0B HA
I[TPOITYCKHYIO U ITPOBO3HVYIO . Mononoii cnenmanuct, 2(21), 28-37. Retrieved from
https://mspes.kz/index.php/ms/article/view/128.

-34-


https://mspes.kz/index.php/ms/article/view/128

Monoaoi crielaaucT ‘o/

(' Volume 3 | Issue 22 |

Young specialist j M January 2024
JKac maman . -7 |SSN: 2791-3651
Yosh mutaxassis ‘

METOJUKA CPABHUTEJBHOI'O AHAJIN3A IEMEXOTHOM JTJOCTYITHOCTH

IynaaroBa 3yapusa CangxanoBHa

JOKTOPaHT, TalllKeHTCKUI rocyAapCTBEHHBIH TPAHCIIOPTHBIN YHUBEPCUTET

zulyal787@mail.ru

CaguxkoB Uoparum CannxoBuy

1.T.H., mpodeccop, TamkeHTCKuii TOCYyAapCTBEHHBIN TPaHCTIOPTHBIM YHUBEPCUTET

AHHOTaAIUA.

KiroueBnle
CJIOBA:

jaamm.ru@gmail.com

B oannoti cmamve npeocmasnenst pesyibmamol uccie008anull, NPOGEOEeHHbIX
C yenvlo paspabomru MemoOUuKU CPAGHUMENbHO2O AHAIU3A NEUEXOOHOU
00CMYNHOCMU 8 paspese patioHo8 KPYNHbIX 20po00s Ha npumepe 2. Tawkenma.
B cmamve ma npumepe 2opoockou meppumopuu Oviiu  OnpeodeseHvl
YeHmpoudbvl, NOCMPOEHbl UZ0XPOHBL, KOIUYEC80 NUKCeell U NIOWAOb UZOXPOH.
Tokazamenv newiexoOHOU OOCMYNHOCMU 6 pa3pe3e PAlOHO8 U 6PEeMEHHbIX
ompeskax 5 mun., 10 mun., 15 mun. Ovln onpeodenen 6 paspese panoHO8 U
gpemennblx ompeskax 5 mun., 10 mun., 15 mun. xo0bOvl newkom. B
pe3yibmame UCCie008aHUs NPOBEOEH CPAGHUMENbHbIU AHANU3 NeuexX0OHOU
oocmynnocmu mexcoy patonamu 2. Tawkenma.

Tlewexo0, ynuuno-oopoocnas cems, naacun QNEAT3, uzoxpomsi, yenmpouowl,
nuKcest, neulexooOrast O0CHMYNHOCHb, MPOmMyapbsl, NeuexoOHble NePexoobl.

METHODOLOGY FOR COMPARATIVE ANALYSISOF PEDESTRIAN

Abstract:

ACCESSIBILITY
Pulatova Zulfiya
Doctoral student, Tashkent state transport university
zulyal787@mail.ru

Sadikov Ibragim

doctor of technical sciences, professor, Tashkent state transport university

jaamm.ru@gmail.com

This article presents the results of research conducted to develop a
methodol ogy for compar ative analysis of pedestrian accessibility in the context
of districts of large cities using the example of Tashkent. In the article, using
the example of an urban area, centroids were determined, isochrones were
constructed, the number of pixels and the area of isochrones were constructed.
Pedestrian accessibility indicator by district and time periods 5 min., 10 min.,
15 min. was determined in terms of regions and time periods of 5 minutes, 10
minutes, 15 minutes. walking on foot. As a result of the study, a comparative
analysis of pedestrian accessibility between districts of Tashkent was carried
out.
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BBEJEHUE

CpaBHUTENIBHBIN aHaIW3 MEMEXOJHOW JOCTYIHOCTH IIO pailoHaM TopoAa MOKHO
npousBectu ¢ nomoipto mwiarnHa QGIS QNEATS3. IlepBbiM 11aromMm B 3TOM aHAIU3€ CO3ACTCS
YIMYHO-IOPOKHAsL CETh Il MHTEPECYIolend Tepputopud. 1locne co3nanus ynuaHO-I0POKHON
CETH CIEAYIOLUIUM IlaroM OyJIeT CO3/laHuE MEIIEXOJHBIX M30XPOH JUId KaKJIoro paiioHa. JTo
MO’KHO CJI€JIaTh, YKa3aB HAaYaJIbHYIO TOUKY Ul KaXKIOro paiioHa, a 3aTeM C MOMOIIbIO IJIarMHa
QNEATS3 co3aaB n30XpoHbI ¢ HAOOPOM BPEMEHHBIX UHTEPBAJIOB, TAKUX KaK 5 MUHYT, 10 MUHYT,
15 munyT ¥ T. A. WK ke ykazaB pacctosgaus 400M, 800m, 1200M. AropuT™ MCHOJIB3YET BpEMs
WIA paccTosiHMe B KayecTBe onTuMu3Mpymomero ¢akropa. IlomydeHHble H30XPOHBI
BU3YAJIM3UPYIOTCSI HAa KapTe, U HCHOJb3YeTCs MAJsl OLIEHKU HACKOJBbKO YAOOHBI JlaHHBIE
MECTOIOJIOKEHHUS ISl IIEHIEXO10B.

[Mnarur  QNEAT3 MOXHO HCHOJB30BAaTh ISl aHaNU3a JOCTYIMHOCTH OOBEKTOB
UHPPACTPYKTYPHI, TAKUX KaK MapK{, Mara3vuHbl W IIKOJBI, JJIS KOKIOro paiioHa. ITO MOXKHO
cenaTh, UMIOPTUPOBAB JaHHBIE O PACIIOJIOKEHUU ITYHKTOB Ha3HAYEHMsI, a 3aTEM C IOMOILBIO
nonkitouyaemoro moayiast QNEAT3 co3naB nu30XpoHbI )i KaKI0r0 MYHKTa HA OCHOBE BPEMEHH,
KOTOpoe TpeOyeTcsi, YTOOBI TOMTH J0 MMyHKTa U3 pa3HbIX MeCT B paiioHe. [lonyueHHbIe H30XPOHbI
MOKHO BM3YaJIM3MpPOBAaTh HA KapTe M MCIOIb30BATh JUIS OINpEJesieHHs] 00JiacTel ¢ BBICOKOM
IUIOTHOCTBIO O0BEKTOB MH(PACTPYKTYpHI B IpeJenax Meleil JocsAraeMocTH, a Takxke o0sacTei,
I/I€ UX HET.

TakuMm 00pa3oM, CpaBHUTEIbHBIA aHAJIN3 JOCTYITHOCTH IMELIEX00B M0 pailoHaM MOKHO
npoectu ¢ nomouibto miuarnHa QGIS QNEAT3 nyrem co3maHus H30XpOH IMEHIEXOJI0B,
BBITMIOJTHEHMS aHallM3a KpaT4allero myTH, aHaiau3a JOCTYIHOCTH OOIIECTBEHHOTO TPaHCIIOPTa,
aHaJM3a JIOCTYIHOCTH OOBEKTOB HMHQPACTPYKTYphl JUId KaXIOro pailoHa M CpaBHEHUS
pe3ysibTaTOB MO pailOHaM. OKpPYr. DTO MOXKET JaTh LEHHYI0 HHGOpPMAlMIO O MNeIeXOAHOM
JOCTYITHOCTH Pa3jIM4YHBIX PAaiOHOB M MOJKET NOMOYb B IPHUHATUH PEUIEHUH IO TOPOACKOMY
IUTAHUPOBAHUIO U TPAHCIIOPTUPOBKE.

Wnes wucnonb3oBaHus IEHTPOMIOB B KadyeCTBE OOINEro OCHOBAHUS MJISi CPAaBHEHMS
paiioHOB 3aKJIIOYaeTCs B TOM, YTO OHHU OOECIEYMBAIOT EIUHYI0 TOYKY, KOTOPYIO MOKHO
WCIIOJIb30BaTh JUIsl MPEJCTaBICHUS BCEro pailoHa. DTO OCOOEHHO MOJEe3HO NpU CpPaBHEHUU
MENIeX0IHOM TOCTYIHOCTH MeXAy pailoHaMH pazHoro pasmepa wi (opmsl. VMcnonaszoBanue
LEHTPOUJOB TMO3BOJISIET OoJjiee CHpPaBEUIMBO U OOBEKTHMBHO CpPAaBHUBATH IMEHIEXOJHYIO
JOCTYITHOCTh MEXy pailoHamu (puc. 1).

3TO CBA3aHO € TEM, UYTO LIEHTPOH bl BEIOPAHbI penpe3eHTaTUBHBIMU JJIS paiioHa B 1IEJIOM,
a 9TO O3HAYaeT, YTO XAPaKTEPUCTUKU LIEHTPOU1a Oy1yT aHAJIOTUYHBI XapaKTepUCTUKAM pailoHa B
1eJIoM. DTO MO3BOJISET O0Jiee TOUHO CPaBHUBATH MEUIEXOIHYIO TOCTYITHOCTh MEXAY palioHaMH,
MOCKOJIbKY YCTPaHSET JTI00YI0 MOTEHIIMATIBHYIO CHCTEMAaTHYECKYIO OIIMOKY, KOTOpast MOXKET OBbITh
BBI3BaHA UCIIOJIb30BaHNEM KOHKPETHOM YJIHIIBI WM 3[JaHUS B KAYECTBE TOUKH OTCUETA.
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Puc. 1. Onpenenenue eHTpOUI0B B Kax0M paitone r. TamkeHTa

Hcnonb30BaHue LEHTPOUIOB TaKkKe MOKET OBITh MOJIE3HO JUISl ONpeNeieHus: o0acTei,
I7ie MPOXOJUMOCTh OCOOEHHO BBICOKA WM HM3Ka. Hampumep, eciu LEHTp TsDKECTH paiioHa
pacmojokeH B TI'yCTOHACEIEHHOM TOPOACKOM pailOHEe, BIIOJHE BEPOSTHO, YTO IEIIEXOAHAs
JIOCTYITHOCTh pailoHa B 1enoM OyzaeT BbIcOkoW. C Ipyroil CTOPOHBI, €CIM LIEHTPOM] paiioHa
pacrionioxkeH B 0ojiee CeNbCKOM, MAaJOHACEIEHHOW MECTHOCTH, BIIOJHE BEpPOSITHO, YTO
NemIexo/1Has TOCTYITHOCTh paiioHa B 11eJI0M Oy/eT HU3KOM. IT0 m03BoJIseT ObICTPO U 3P (HEKTUBHO
OTpeAeNuTh 00JIaCTH, B KOTOPBIX MPOXOJUMOCTh OCOOEHHO BBICOKA MJIM HU3KA, U ONpPEAETUTh
KOHKpeTHbIE o0nacTu Juid ynydmeHus. C TOYKU 3peHHs MeleX0JHOW JOCTYIMHOCTH — OMke K
LEHTPY ropoja, KaK MpaBuiIo, JIydlle. DTO CBI3aHO C TEM, YTO IIEHTPHI TOPOJAOB OOBIYHO UMEIOT
JYYIIyI0 TEHIeXOJHYI0 HH(PacCTpyKTypy, TaKyl0 KaK TpPOTyaphl, NEIIEXOAHbIE Mepexolbl U
nemexoanble ynuibl. OHU TakXke, KaK MPaBUiIo, UMEIOT 0oJiee BHICOKYIO IIIOTHOCTh HaceJIeHHUs,
YTO MOJKET NMPHUBECTH K O0Jiee YacThIM U pa3HOOOpa3HbIM MECTaM HAa3HAUYEHUs B MpeJieNax nemen
nocsiraeMoctu. Kpome Toro, B IeHTpax ropoJIoB YacTO €CTh 0OJIbIlIe BAPUAHTOB OOIIIECTBEHHOTO
TPaHCIIOPTa, YTO MOXKET 00JIETYHUTD JJFIOOIM BO3MOKHOCTH H06paTI)C$I J0 MECTa Ha3HA4YCHUA
MEIIKOM.

Hcnonp30BaHrWe ULEHTPOUAOB [UIsl aHalu3a [MEHIEXOJHON JOCTYIHOCTH SIBJISETCS
3¢ (}EeKTUBHBIM M JEHCTBEHHBIM CIIOCOOOM CpaBHEHHS MPOXOJUMOCTH MEXIy pPa3INnYHBIMU
paiionamu. OH TO3BOJIIET MPOBOAUTH OoOJee CrpaBeIMBOE U OOBEKTUBHOE CpaBHEHHE
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MENIEXOIHOM MOCTYMHOCTH MEXAY pailoHaMH U MOKET OBbITh IMOJIE3CH IpHU OINpeAeSICHUU
oOracteii, rie nemexoHas J0CTYIHOCTh 0COOCHHO BbICOKa MM HU3Ka. Kpome Toro, nemexoanas
JOCTYIIHOCTb, KaK IpaBWJIO, Jy4llle B LEHTPE ropoja HM3-3a HAIM4us JIydlled MeleXOoJHOu
UHPPACTPYKTYpBI, O0Jiee BBICOKOM IUIOTHOCTH HAaceleHHs, OOJIBIIEr0o KOJMYECTBA BapHUaHTOB
OOLIECTBEHHOI'O TPAHCIOPTAa, 3E€MJIENONB30BAaHUSA, A TaKXKE KYJIbTYPHBIX, HCTOPUUYECKUX U
COIIMATILHBIX aCTIEKTOB. Ba)KHO yUHUTHIBAThH 3TH (DAKTOPHI IPH OIICHKE TEIIEX0JHON JOCTYITHOCTH
ropojia ¥ MpUHUMATh B3BELICHHBIC PELICHUSI.

METOJ UCCJIEJOBAHUSA

Jns cpaBHeHHs TEMIEXOJHOM MAOCTymHOCTH Mexay 12 pailoHamu r. TamkeHTa
MCIIOJIb30BaHbI LIEHTPOUIBI KaXKA0r0 paiioHa. Llentpoun siBisieTcst reorpaguueckuM LEHTPOM, TO
€CTh TOYKa, PaBHOY/IaJICHHAs OT IPaHuUI] TePPUTOpUU. XOTS JTaHHAS TOUKA HE SBJISETCS TOPTOBBIM
LHEHTPOM WM COCPEIOTOYEHHE PA3JIUYHBIX TOPrOBO-PA3BIEKATENbHBIX TOYEK, HO s
CPaBHMTEJIBHOIO aHaiu3a fABIeTCs HauOosiee NpueMiIeMbiM noaxonoM. Cuuraercs, 4TO
MCIIOJIb30BaHUE LIEHTPOUJIOB Ul CPABHUTEIBHOTO aHAIM3a MEUIEXOAHOM JTOCTYIHOCTU MOXKET
OBITh 3((HEKTHBHBIM U JCHCTBEHHBIM CIIOCOOOM CPaBHEHHSI TIPOXOAMMOCTH MKy Pa3TUIHBIMU
palioHaMH.

Jlns ompeneneHus: MEMIEXOJHOW AOCTYMHOCTH B T. TallkeHTe OBLJIO HCHOJB30BaH
anroput™ QNEAT3 B nporpamme QGIS. Ha puc. 2 noka3ansl pe3ynbrarhl aHanu3a. Kak BUAHO
U3 PUCYHKA U30XPOHBI MEMIEX0IHOM JOCTYIMHOCTH UMEIOT paznudHbie popmbl. Tem Omrke popma
K KpYT'y, TO Ha 3TOH TEPPUTOPUH MEIIEX0HasI JOCTYMHOCTh BbIcoKasi. Ocoboe BHUMAaHUE CIIETyeT
o0paTuTh Ha TO, YTO TEPPUTOpPUS YeM OMMKe K LEHTPY ropoja TeM (opma H30XpPOHOB
MENIeX0IHOM TOCTYITHOCTH UMEET KPYTOBUIHYIO OPMY, UTO CBUAETEILCTBYET NIEPBOHAYAILHOMN
TEOpUU O TOM, YTO 4YeM OJIKe K LEHTPY ropoja, TEM BbIIIE AOCTYNHOCTh. PaccMoTpensr 12
HEHTPOUAOB paiioHOB U 1ieHTpa T. TamkeHTa (CkBep Amup Tumypa).

Puc. 2. [lemexoqHast 1OCTYIHOCTD B T'. TallkeHTe
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Jlnst cpaBHEHUSI TIEMIEXOAHON JOCTYIMTHOCTH B pa3pe3e pailOHOB U BPEMEHHBIX OTPE3Kax 5
MUH., 10 MuH., 15 MUH. OBLITM CO31aHBI KAPTHI paiiOHOB B OOJIbIIOM MaciTabe, T.e. 1:12000.

Anmazapckuii  paiioH — aJMUHHCTPATUBHO-TEPPUTOpPUANBHAS EIWHUIA TOpoja
Tamkenta. Pacronoxen B ceBepo-3anagHoi yactu cronuimbl. CoBpeMeHHas rmiomans — 3378
rexktapoB (2022), nacenenne — 387,7 ThICAY YETOBEK. DTO KPYIMHEHIIHI 10 HACEJICHUIO PAiOH T.
TamkeHTa.

[IpenocTaBiieHbl H30XPOHBI MEMIEXOIHOM TOCTYITHOCTH S MUH., 10 MUH., 15 MUH., KOTOpbIE
cooTBeTCTBYIOT pacctostHuto 400 M, 800 m, 1200 M mus Anmaszapckoro paiona (puc. 3).
M30XpOHBI COCTOAT U3 MHUKceneil (kBaxpaTo) pazmepamu 10x10 M., To ecTh ¢ miomaapo 100 M2
OO0riee KOIUYECTBO MUKcener coctaiseT 30695 mT., To ecTth miomanas paBHa 3 069 500 M2,
B uneane ecnu nemexoanast 1ocTynHocTh Obia Okl paBHa 100% , To Torna kpyr paguycom 1200
M uMeeT momaas 4 523 893 M2. CooTBETCTBEHHO 15 MUH. Memexo Has JOCTYITHOCTh COCTABIISET
68%.

Puc. 3. Ilemexoanast JOCTYMHOCTH B IIEHTPOUIE AJIMa3apcKoOro paiioHa

IIpenocraBieHbl N30XPOHBI NEMIEXOAHOM JOCTYITHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cootBecTBYIOT paccrosiHuto 400 M, 800 m, 1200 m mns bekremupckoro paiiona (puc. 4).
N30XpoHBI UIMEIOT BBITSHYTYIO (OpPMY, KOTOPBIE ONMUCHIBAIOT Hanbosiee YAOOHBIN MEeMeX0IHYO
JOCTYITHOCTh, UCXOSl U3 JTaHHOH MecTHOCTH. OOlee KoIMyecTBO Mukcesnei cocrasiser 20192
1IT., TO €CTh TIoMmaab paBHa 2 019 200 M2 CoOTBETCTBEHHO 15 MUH. TemeXoaHas J0CTYIHOCTh
cocraiseT 45%.

Bexremupckuii paiioH pacroioskeH B F0)KHOM U I0r0-BOCTOYHON YacTH CTOJHUIIBI, OOJIbIIEH
4acThIo 3a npezenaMu TalkeHTCKON KOJIbLeBOI aBTOMOOUIILHON JOPOTH, Ha JIEBOM Oepery pexu
Uupunk. CoBpemennas (2009) mromanps — 2050 rexrapos, HaceneHHe — 27,5 THICSY YeTOBeK.

Mupabaackuii pailoH pacroyioxkeH Ha tore croiuiibl. CoBpemenHas (2009) miomans —
2858 rexrapoB, HaceneHue — 122,8 ThICSY YETOBEK.
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Puc. 4. IlemexoaHasi AOCTYHOCThH B IIEHTpou e bekTemupckoro paitona
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Puc. 5. Tlemexoanast 1OCTYMHOCTH B IEHTpouae Mupabaackoro paitoHa

IIpenocraBieHbl N30XPOHBI NEMIEXOAHOM JOCTYIMHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpbIE
cooTBecTBYIOT pacctosiHuto 400 M, 800 m, 1200 m my1st Mupabaackoro paiiona (puc. 5). U3oxpoHsl
UMEIOT Oosiee Kpyriayro (GopMmy, KOTOpHIE OMUCHIBAIOT CPABHUTEIHHO XOPOIIYIO JOCTYITHOCTb.
OOfmee Komu4ecTBO muKceneil cocrasmsier 30262 wr, To ecth miomans 3 026 200 M2 .
CooTBeTCTBEHHO 15 MUH. Memexo/iHas JOCTYITHOCTh cocTaBisieT 67%.

Mup30-YayrOoekckuii paiioH pacloio)KeH B CEBEPO-BOCTOUYHON HYaCTH  CTOJUIIBL
Cospemennas (2012) momans — 3515 rexrapoB, Hacenenue — 245,5 ThICAY YETTOBEK.

IIpenocraBieHbl N30XPOHBI NEMIEXOAHON JOCTYIMHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpbIE
cooTBecTBYIOT paccrosiHuo 400 m, 800 m, 1200 m mst Mupzo-Yayroekckoro paiiona (puc. 6).
N3oxponsl umeroT Gosiee Kpyriayw (opMy, KOTOpPbIE ONMCHIBAIOT CPABHUTEIBHO XOPOIIYIO
nocTynmHocTh. ObIee KoMM4ecTBo muKcesen cocrasuser 29681 mir., To ecth momans 2 968 100
M2, COOTBETCTBEHHO 15 MMH. TIeIeXoHas OCTYIHOCTh COCTABIAET 66%.
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Puc. 6. [lemexoaHast JOCTYIHOCTh B LIeHTpouie Mup30-Yiryroekckoro paiioHa.

Ceprenuiickuii pailoH camblii OobpIIOi mo miomanu pailoH ropoga. PacmonoxeH B
I0XKHOHM yacT ctonuubl. CoBpeMeHHas miomaas — 5,6 Teicsun rekrapo (2020), HaceneHne —
167,6 TBICSY YECIOBEK.

[IpenocraBiieHbl H30XPOHBI MEMIEXOIHON JOCTYITHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cooTBecTBYIOT pacctosgHuio 400 m, 800 M, 1200 m gnst Ceprenuiickoro paiiona (puc. 7).
N30xXpoHBI UMEIOT TPEYTOJIbHYIO (POPMY, KOTOPbHIE OMUCHIBAIOT HanboIee YJOOHBIH MEeneX0aHYI0
JIOCTYITHOCTB UCXO/JI U3 JaHHOU MecTHOCTH. OO0I1Iee KOJMYECTBO MUKCceNel coctapiset 24251 M2
To ecTh omanp 2 425 400. CooTBeTcTBEHHO 15 MMH memexojHasi JOCTYITHOCTb COCTaBIISET
54%.

J

- -~

Puc. 7. IlemexonHas 40CTyNHOCTH B LieHTpou e Ceprenuiickoro paioHa.
VY4uTrenuHCKUil palioH pacloyokKeH B 3amajHoi yacTu crosnibl. CoBpeMeHHas IIOIa b
— 2400 rektapoB (2009), nacenenue — 265,9 Teicau yenoBek. lIpegocTaBieHbl M30XPOHBI
MENIEeXO0AHON JOCTYMHOCTH S5 MUH., 10 MuH., 15 MUH., KOTOpBIE COOTBETCTBYIOT paccTosinuto 400
M, 800 M, 1200 M ju1st YarenuHcKkoro paiioHa (puc. 8). MI30XpoHBI UMEIOT TPEYToJIbHYIO (hopMy,
-4] -
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KOTOpBIE OIKCBHIBAIOT HambOojee yHOOHBIM NEMEeXOIHYI0 IOCTYIMHOCTh HCXOJs U3 JaHHOU
MecTHOCTH. O0I1Iee KOJIUIECTBO IMUKceel cocTapiseT 27058 miT., To ecth miomans 2 705 800 M2,

CoOoTBeTCTBEHHO 15 MHH. MeeXo0/1Hast TOCTYIMHOCTb COCTaBIsIeT 54%.

Srene e hve I
Y
Ay Ve e A

Puc. 8. Ilemexoanast OCTYMHOCTH B LICHTPOUIE YUTEIIUHCKOTO paiioHa.

Uunanzapckuil pailoH pacmoiOKeH B IOro-zanagHol yacTu croiuibl. CoBpeMeHHas
wiomans — 2994 rexrapos (2009), Hacenenue — 217,5 ThICSIY 4eTOBEK.

[IpenocTaBieHbl N30XPOHBI NEMIEXOJHON TOCTYIIHOCTH 5 MMH., 10 MuH., 15 MHH. KOTOpBIE
cooTBeTcTBYIOT paccrosiHuio 400 m, 800 M, 1200 m mns Yunanzapckoro paiiona (puc. 9).
N30xpoHBl UMEIOT OoJiee Kpyriayr (opMy, KOTOPBHIC OIHMCHIBAIOT CPABHUTEIBHO XOPOIIYIO
noctymHocTh. O0Iee KoIM4IecTBO uKcesen coctarisier 33260 mt., To ecTh Twiomans 3 326 000
M2. COOTBETCTBEHHO |5 MHH. TIemIexo Hast JIOCTYITHOCTB COCTaBIsieT 74%.

Crdacen Man
PR WA
YA S W Crtprws dbaitod
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Puc. 9. IlemexoHast AOCTYITHOCTh B IEHTpoUIe YnnaH3apcKoro paioHa.
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[[lafixaHTaxypCKUii palloOH pACHOJIOKEH B  CEBEPO-3allaJHOM YaCTH  CTOJIMIIBI.
Cospemennas (2009) mmomans — 2970 rekrapos, HaceneHue — 286,4 THICSY YEIIOBEK.

[IpenocraBiieHbl H30XPOHBI MEMIEXOIHON JOCTYITHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cooTBeTcTBYIOT pacctosiHuio 400 m, 800 m, 1200 m ans [aiixantaxypckoro paiiona (puc. 10).
N30xpoHBl MMEIOT OoJiee Kpyriayw (HopMy, KOTOpPBHIE OMKCHIBAIOT CPABHUTEIHHO XOPOIIYIO
JIOCTYIHOCTB. O0111ee KOJIMUeCcTBO NuKcenel coctasisieT 30459 mr., To ecth miomanas 3 045 900
M2. COOTBETCTBEHHO 15 MHH. Temexo aHas JIOCTYITHOCTb cocTaBiisieT 67%.

} - -

Puc. 10. Ilemexognas nocrynHocts B neHTpouze llalixanTaxypckoro paioHa.

FOnycabanckuii paiioH - OJIMH U3 ABEHAIIaTH pallOHOB COBpeMEHHOr0 ropoja TaikeHrTa,
pacrloJio)KEHHBIM B ceBepHOW wyacTu ropojna or ckBepa Amupa Temypa no TamkeHTCKOM
KOJIbIIEBOW aBTOJOPOTrH. DTO BTOPOM MO HaceleHUIo U Iuionaau paiioH Tamkenrta. Hacenenue
pationa Ha 2022 rox coctarisiet 360,9 Thic. yenoBek, ruromas 40,6 km? (Kuibie MaccuBbl — 63,5
%, 3enénas 3o1a — 36,5 %), IIOTHOCTH HaceneHus 8,889 ThIic.uen/Km2.

[IpenocraBieHbl H30XPOHBI MEMIEXOJHON JOCTYHOCTH 5 MUH., 10 MuH., 15 MUH. KOTOpBIE
cooTBecTBYIOT paccrostario 400 M, 800 M, 1200 m musa FOnycabaackoro paiiona (puc. 11).
N3oxpoHbl UMEOT Ooliee Kpyriayw (HopMy, KOTOpPBIE OMMCHIBAIOT CPABHUTEIHHO XOPOIIYIO
noctymHocTh. OO1ee KonMn4yecTBo mukceneit coctarisier 31774 mwr., To ecth mwiomans 3 177 400
M2. COOTBETCTBEHHO 15 MHH. TIemexo Hast JIOCTYITHOCTB cocTaBisieT 70%.

Skkacapailckuil paiilOH caMblii MQJIEHbKUH MO TUIOLIAANA pailoH ropoja. EMWHCTBEHHBIN
paiion TamikeHTa, He HWMeEIOLMH OOIMMX TrpaHull ¢ TamKkeHTCKoMl obsacThio. PacmosoxeH B
HeHTpanbHOM YacTu ctonuibl. CoBpeMeHHas miomanab — 1460 rexrapos (2009), Hacenenne —
115,0 TBICSY YeJIOBEK.

[IpenocraBieHbl H30XPOHBI MEMIEXOIHON JOCTYTHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cooTBeTcTBYIOT paccrosiHuto 400 M, 800 M, 1200 m ansa Skkacapaiickoro paiiona (puc. 12).
N30xpoHbl UMEIOT Ooliee Kpyriayw (HopMy, KOTOpPHIE OIMCHIBAIOT CPABHUTEIHHO XOPOIIYIO
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noctynHocTs. OO0I1ee KoJIM4YecTBO MuKcenen cocraniser 34539 mr., To ecTh mIomaas paBHa 3
453 900 M2 CoOTBETCTBEHHO 15 MHH. MemexoHast JIOCTYITHOCTb cocTaBisieT 76%.

Puc. 12. IlemexonHast 1OCTYNHOCTD B LIEHTpouAe SIkkacapaiickoro paiiona.

STHruxa€Tckuil palioH - aAIMMHUCTPATUBHO-TEPPUTOpHUAIbHAS €IMHULIA Topoaa TalkeHTa.
[Inomans paifona npu oOpasoBanuu paBHa 4419,6 rexrapoB (2020). Ha nanHOl Tepputopun
uMeroTcs 115 mIpOMBITIUIEHHBIX PEANPUATHN, 277 IpeanpuaTuii Mo okazanuto yciyr, 1 148,8 ra
CEeTbCKOXO03sMCTBEHHBIX yroauii u 388,8 ra mpuycaaeOHbIX 3eMellb HaCETIEeHNUS.

[IpenocraBieHbl H30XPOHBI MEMIEXOTHON JOCTYITHOCTH 5 MUH., 10 MuH., 15 MUH., KOTOpBIE
cooTBeTcTBYIOT pacctostHuio 400 M, 800 m, 1200 m mna SAnruxaérckoro paitona (puc. 13).
W3oxponsl uMeoT (opMy MATHYrojdbHHKA, KOTOpBIE ONMCHIBAIOT Hambosee ynoOHBIN
HEMIEeXOAHYIO JOCTYITHOCTh, MCXOAS M3 JaHHOM MecTHOCTH. OOIee KOIWYecTBO MHUKCeNeH
cocTaBisieT 26852 mwiT., To ecTh wiomans 2 685 200 M2, COOTBETCTBEHHO 15 MUH. MEIIEXOTHAS
JIOCTYITHOCTB cocTaBisieT 59%.
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Puc. 13. Tlemexoanast 1OCTYyIIHOCTb B IEHTpOoUAE SIHrMXa€TCKOro paioHa.
SAmnabaackuii pailoH pacroyioKeH B IOr0-BOCTOYHOM uacTu cronuibl. CoBpeMeHHas

(2017) mnomanp — 3370 rexrapoB, HaceneHue — 227,4 ThICSY YEOBEK.

[IpenocraBiieHbl H30XPOHBI MEMIEX0IHON JOCTYITHOCTH 5 MUH., 10 MuH., 15 MUH., KOTOpBIE
cooTBeTCTBYIOT pacctostHuio 400 m, 800 M, 1200 m mns Ammnabanckoro paiiona (puc. 14).
N30XpoHBI HIMEIOT KaIICBUAHYIO (DOPMY, KOTOPBIC OMMHUCHIBAIOT HAaNOOJIee YI00OHYIO MEIIEXOTHYIO
JOCTYIMHOCTh UCXOJSl U3 JaHHOW MecTHOCTH. OOIiee KOIWYecTBO mukcened cocrapnser 11751
mT., To ecth wiomanas 1 174 100 m2 CooTBeTcTBeHHO 15 MHH. MelIeXoAHas JOCTYIHOCTH

cocraBiisieT 26%.

horvwvedeed_Lag
. r——, - ——

I e T
———— -

= -

v
Ve e

Puc. 14. TlemexoanHast TOCTYMHOCTH B IieHTpou e SmHadaackoro paiioHa.
CkBep Amupa Temypa 310 LEHTp ropoaa TamkeHTa, ¢ MaMATHUKOM mojkoBoany XIV
Beka AMupy Temypy, a Takxke T0p0oKKaMH U IEPEBbSIMU BOKPYT HEro. JlaHHOE MECTOIOJIOKEHNE

BBIOpaHO K KauecTBe IeHTpouaa ropoaa TamrkeHTa.
[IpenocTaBiieHbl H30XPOHBI MEMIEXOIHON TOCTYITHOCTH S MUH., 10 MuH., 15 MUH., KOTOpBIE

cooTBeTCTBYIOT paccrosiuuro 400 M, 800 M, 1200 m g Cxepa Amup Tumypa (puc. 15).
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H3oxpoHsl UMEOT Oojee Kpyriylo ¢GopMy, KOTOPbIE OIUCHIBAIOT CPABHUTEIBHO XOPOIIYIO
noctynHocTh. OOliee Koau4ecTBO nukcenen cocrapiseT 35370 mt., TO ecTh MJIOWAAb paBHa 3
537 000 M2. COOTBETCTBEHHO 15 MUH. HeIIeX0/Has JOCTYITHOCTh COCTaBIseT 78%.

— -
-
—a

.-
-

Puc. 15. Tlemexoanas nocrynsocts B neHtpoune Cxksep Amup Tumypa.

3AK/IIOYEHUE

CpaBHEeHHE TEMIEXOTHOM JOCTYMHOCTH B pa3pe3e paioHOB T. TalmikeHTa IOKa3aio
MHTEpECHbIE (OPMBI U YPOBHHU JOCTYITHOCTH B 3aBUCHMOCTH OT MECTHOCTH. JIMHEHHBII Tpaduk

(puc. 16) ObUT HCTTONTB30BAH Il CPAaBHEHUS TIEIIEXOIHON JOCTYITHOCTH BO BpeMeHu 5 MuH., 10
MUH. U 15 MUH.
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Puc. 16. [lemexoaHas 10CTYIHOCTb B pa3pe3e pailoHOB T. TallkeHTa
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Kak BugHo wu3 pucyHka 16, mpu 5 MUH. NEMIEXOJHOW JIOCTYIHOCTH JHAUPYIOT
Anmazapckuii, Mupabaackuii, YarenuHckuid, FOHycabanckuii U caMblii BBICOKUM ypPOBEHb Y
Ceprenuiickoro paiiona kotopbiii coctaBiger ©Oonee 50% poctynmuoctu. Ilpu 10 muh.
MENIeX0IHOM JOCTYyMHOCTH UniaH3apcKuil pailoH UMeeT caMylo BICOKHI ypoBeHb Oosee 40%, 3a
HuM cienyer Cksep Amup Temypa okono 40%. A npu 15 MuH. nemexonHONM JOCTYIHOCTH
Skkacapaiickuii pailoH siBIIsieTCs TUAepOoM U cocTasiiseT Oosee 70%, takxke CkBep Amup Tumypa
umeet Boiie 70%. Okono 50% nokaszanu cienyromue paiionsl: Yunanzapekuid u KOnycabanckuit
paiionsl, uyTh MeHblIe 50% nokaszanu Mupabanckuii, Mup3o-Yayroekckuit u lllaiixonraypckuii
paiioH.
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AHHOTANUA. B Oannoii cmamve onucamvlt smanvi nposedeHusi pabom no noobopy
ONMUMATILHO20 COCMABA OISl HeABMoKIA8Ho20 2a30bemona. Ilpouseeden
AHAIU3  NOJYYeHHbIX  epaghuueckux — 3aeucumocmei.  Paspabomanmuvie
MHO2OKOMNOHEHMHbIE YeMeHMHbLE GANACYUYUE.
KiaroueBble Heasmoknaeuvili  2a300emoH,  yOelbHAs  NOBEPXHOCMb,  NPOYHOCHb,
cjaoBa. 8000meepooe omHouleHue, MHO2OKOMNOHEHMHbLE ssdiCcyuue,
MUKPOKpEeMHe3eM, aTIOMUHUEBAs NYOpd.

RESEARCH OF THE INFLUENCE OF SILICA CONTAINING ADDITIVESON THE
STRUCTURE OF NON-AUTOCLAVE AERATED CONCRETE

Soy V.M.
Tashkent state transport university
Volodya tsoy@inbox.ru

Mukhammadiev N.R.
Tashkent state transport university
nemat.9108@mail.ru,

Abdullayeva D.F.
Tashkent state transport university
abdullayevajamilyal8@gmail.com

Abstract: This article describes the stages of work to select the optimal composition for
non-autoclaved aerated concrete. The obtained graphical dependencies were
analyzed. Devel oped multicomponent cement binders.

Key words. non-autoclaved aerated concrete, specific surface area, strength, water-solid
ratio, multicomponent binders, microsilica, aluminum powder.
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Introduction

Modern construction materials must combine strength, energy efficiency, and
environmental sustainability. One such material isnon-autoclaved aerated concrete, which exhibits
excellent thermal insulation and structural properties. However, its production requires a careful
balance of components, including binders, additives, and silica-containing materials, which
contribute to forming a porous structure and enhancing performance characteristics.

The introduction of new technologies and the use of local materials, such as sand from the
Kuilyuk quarry, enable optimization of the composition and cost reduction of aerated concrete
production. Research into the effects of factors such as the specific surface area of sand, aluminum
powder content, and the use of superplasticizers allows for achieving improved properties of non-
autoclaved aerated concrete.

The goal of this work is to develop an optimal composition of multicomponent binders,
considering the impact of additives on the structure and physical-mechanical properties of the
material. Special attention is also given to studying the porization technology and quality control
of the resulting aerated concrete, which is a critical step in creating durable and energy-efficient
construction materials.

M ethods

The research methodology focused on optimizing the composition and production process
of non-autoclaved aerated concrete. Key steps and techniques include:

1. Selection and Preparation of Siliceous Components. The primary siliceous component
used was sand from the Kuilyuk quarry, chosen due to its availability. To enhance its activity and
silica content, the sand was ground in a ball mill to achieve specific surface areas of 1200, 2400,
and 3700 g/cm?. Samples were analyzed to determine the optimal surface area, with 2400 g/cm?
yielding the highest compressive strength.

2. Development of Multicomponent Cement Binders: A combination of cement, fly ash,
and microsilica was used to create binders with enhanced properties. The optimal water-to-solid
ratio was determined to ensure the necessary plasticity, critical for aerated concrete's structural
integrity.

3. Utilization of Hyperplasticizers. Hyperplasticizers, such as Master Glenium 430 ACE,
were introduced to improve plasticity, reduce hardening time, and increase the material's gas-
holding capacity. The optimal hyperplasticizer content was found to be 1%, beyond which no
significant improvement in strength was observed.

4. Pore Formation and Regulation: Aluminum powder and NaOH were used as pore-
forming agents. Aluminum powder was treated with surfactants to remove the protective paraffin
layer and enhance reactivity. Sodium sulfate was added as a hardening accelerator to prevent
shrinkage and ensure a uniform porous structure.

5. Mixing Process. The aerated concrete mixture was prepared in stages:

- Heated water (70-80°C) was mixed with surfactants and aluminum powder.

- Sand, binders, and other additives were mixed separately to form a homogenous mass.

- The aluminum suspension was then combined with the primary mixture and stirred
thoroughly.

6. Measurement and Testing:

The consistency of the mixture was measured using a Suttard viscometer. The compressive
strength and structural characteristics of the resulting concrete were analyzed to identify optimal
compositions.

This methodology ensures the production of high-quality non-autoclaved aerated concrete
with improved physical and mechanical properties.

Results
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The most common siliceous component is quartz sand, however, due to the lack of this, it
was decided to use river sand from the Kuilyuk quarry. The low content of silicon dioxide and the
large fraction, al these indicators, significantly reduce the strength characteristics of the designed
non-autoclaved aerated concrete. To increase the activity and content of silicon dioxide, it was
decided to further grind in a ball mill to the optimal specific surface area.

Having dried to a constant mass, the sand from the Kuilyuk quarry was crushed in a ball
mill, samples were taken throughout the grinding interval to determine the specific surface area,
as aresult of which it was possible to obtain the following specific surface areas of ground sand:
1200; 2400; 3700 g/cm2. The strength of non-autoclaved aerated concrete was taken as the
resulting factor. Based on the data obtained, a graphical dependence was constructed, the analysis
of which showed that the greatest compressive strength was obtained when using sand with a
specific surface of 2400 g/cm2.

Tablel
Determination of the optimal specific surface area of sand from the Kuilyuk quarry
=18 [3 |8 5 s
— N ™ < T © é =
ol U) >‘ & = i‘ 8‘ 8
! g gg gg a% = || 2 || 2| < |z|z|¢&
(@) (@) (@)
080 | 16 80,5 454 ,0
50
25 100,
080 16 const 5 509 onst | onst | onst 3
onst
080 16 165 539 8

Analysis of the obtained graphical dependencies showed a positive effect of increasing the
specific surface area of sand on the strength of non-autoclaved aerated concrete, this is due to the
fact that with an increase in the specific surface area, the number of active centersincreases. [1,2]

Ry MITa Rey. MITa
13 4 36 3.5
25 = 4% 32
: ./’-L\;\B\ :
1S “ s
1 1.5
0.5 1
0 05
0 1200 2400 3600 0
0 0.5 1 1.5
S_":IIIBCF\.‘:I::Q 1
Fig 1. Influence of the strength of Fig. 2. Influence of the strength of non-

non-autoclaved aerated concrete on the  autoclaved aerated concrete on the HP content.
specific surface area of sand from the
Kuilyuk quarry ground in a ball mill.
The second effect of changing the specific surface area is an increase in the water-solid
ratio, which can explain the decrease in strength in the presented graph.
To obtain higher strength characteristics of non-autoclaved aerated concrete, it is necessary
to regulate the water-to-solid ratio. The developed multicomponent cement binders, which contain
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cement + ash + microsilica, require additional research to determine the water-solid ratio in order
to obtain the necessary plasticity, which is an important link in the manufacturing technology.
According to literary sources, it has been established that the required density of non-autoclaved
aerated concrete Grade D600 can be obtained by the plasticity of the aerated concrete mixture of
22 cm according to Suttard. In this regard, increasing strength while simultaneously reducing the
water-solid ratio is only possible with the use of hyperplasticizers. Excess water reduces the
viscosity of the system; there is a decrease in the gas-holding capacity of the porous mass and, as
aresult, adeterioration in the porous structure. Table 2 presents the compositions for
determining the optimal amount of hyperplasticizer. The strength of non-autoclaved aerated
concrete was also taken as a resulting factor.

Table 2
Determination of the optimal content of hyperplasticizer Master Glenium 430 ACE
S
<
)
4 -& 5
o) o) < Q 8 L S
T X

ol > %2 o = i— & % Q

2 % 5 T = = T = = |z |z | &

1 1080 | 816 |[144 |120 (9682 |05 0448 |15 1 1 3,2

2 1080 | 816 |144 |120 |10808 |1 0.500 |15 1 1 3,6

3 1080 | 816 |144 |120 |11005 |15 |0509 |15 1 1 3,5

Improving the structure of the interpore wall of non-autoclaved aerated concrete directly
depends on the H/T, therefore the use of hyperplasticizers is an integral part of the structure
formation of non-autoclaved aerated concrete.

The aerated concrete mixture is prepared in the following order. Heated water (70-80 °C)
is poured into a container for an aluminum suspension in an amount of 10-20% of that required
for the batch, the surfactant isdissolved in it, followed by thorough mixing with aluminum powder
for 2-3 minutes. Mixing is done using a mixer or manually. Fig.3. At the same time, a calculated
amount of binder, fillers, additives and heated water (80-90% of what is required for mixing) is
placed in a mixer or baking tray and mixed until a homogeneous mass is obtained. The sequence
of loading materials into the mixer for aerated concrete mixture was as follows: water + ground
sand + binder + additives. When mixing by hand in a baking tray: ground sand and binder were
mixed for 2 minutes, then with water and additives for 2-3 minutes.

Only after this is an agueous suspension of aluminum powder poured into the mortar
mixture and the mixture is further stirred for another 2-3 minutes.

After completing the preparation of the mixture, determine the temperature, which should
be 35-45 ° C (measurement is made in the center of the mixture) and the diameter of the spread
according to Suttard. Suttard's viscometer consists of a copper or brass cylinder with an internal
diameter of 5 cm, aheight of 10 cm and a square sheet of glass with a side of 45 cm. Concentric
circles are marked on paper placed under the glass every 0.5-1 cm.

Before testing, the cylinder and glass are wiped with a soft cloth moistened with clean
water. The glass is placed strictly horizontally and a cylinder is placed on it so that the outer
contour of the cylinder coincides with acircle with adiameter of 6cm.  The mixture to be
tested is poured into the cylinder to the top and the surface of the mixture is leveled flush with the
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edges of the cylinder. Then, with aquick and precise movement, the cylinder is lifted from bottom
to top. The mixture spreads in the form of a cake, the diameter of which is determined by the
consistency of the mixture.

The introduction of 1% hyperplasticizer leads to significant changes in strength, further
increase in the content of hyperplasticizer does not lead to significant indicators, and therefore is
considered inappropriate, moreover, an excess of hyperplasticizer leadsto ashielding effect, which
slows down the process of hydration of cement stone, which negatively affectsthe structure of the
formation of the porous system of non-autoclaved aerated concrete. [3,4,5]

The use of hyperplasticizersimproves plasticity, reduces hardening time, retains water, and
activates cement grains, increasing binding properties.

The manufacturing technology of non-autoclaved aerated concrete has a very complex
multi-stage nature. The quality of non-autoclaved aerated concrete depends not only on recipe
factors, but also on technological ones. Obtaining a porous structure is the basis for good thermal
insulation; swelling processes are controlled by two components, such as aluminum and alkali.
Aluminum powder is highly dispersed particles of aluminum. When interacting with alkali, an air
bubble appears on the surface of an aluminum particle, which in the process increases in volume;
regulating the volume of the resulting gas and fixing it as aresult of obtaining the porosity of non-
autoclaved aerated concrete is the main technological task. Since aluminum powder is treated
with paraffin protective substances that prevent oxidation in open air, when using this powder it is
necessary to treat it with a surfactant in order to remove the protective film and increase its
reactivity. An ordinary powder was chosen as a surfactant; aluminum powder was intensively
mixed in this water-powder solution. [6]

NaOH was used as an alkali; the cooking temperature was constant and equal to 50°C.

To determine the optimal amount of aluminum powder for the process of pore formation
of the structure of non-autoclaved aerated concrete, the following compositions were developed,
which are presented in Table 4

Table 4
Determination of the optimal content of Aluminum powder
S 7
- < Ay
ol é (ﬁ (% e 2 o = _ & % 8
2 S T p= = T = < |z | =z 14
1 1080 (816 144 |120 |9682 |1 0448 |1 1 1,0 (30
2 1080 (816 |144 |120 |1080,8 |1 0500 |15 1 15 |35
3 1080 (816 |144 |120 |11005 |1 0509 |2 1 2 2,8

The results are presented in the form of a graphical dependencein Fig. 3
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Fig. 3. Influence of Al and NaOH content Fig.. 4 Influence of the strength of
on the kinetics of swelling of aerated concrete non-autoclaved aerated concrete on the
mixture. sodium sulfate content of the Kuilyuk

quarry.

The most significant effect of swelling of the aerated concrete mixture was found in
compositions 2 and 3. Sufficient for the required density of aerated concrete is composition No. 2,
where the content of aluminum powder is 1.5% and alkali 1.5% by weight of the solid substance.
Fig.. 3

The regulation of swelling processes is multifaceted and depends on many factors. To
prevent subsidence of the swollen mass and create a uniformly porous structure with denser
interpore walls, it is necessary to use hardening accelerators. In our case, sodium sulfate was
chosen, the mechanism of action of which is that when interacting with the products of cement
hydration with calcium hydroxide Ca(OH)2, sodium sulfate Na2SO4 forms gypsum dihydrate,
CaS042H20, this accelerates the process of crystallization of new formations from the cement
gel. In table Table 5 shows compositions based on the effect of sodium sulfate on the strength
properties of non-autoclaved aerated concrete with a composite binder.

Table 5
Determining the optimal sodium sulfate content
S 7
— < Ay
2! & ﬁ ‘% = @ o = - & > 8
2 s} s = = T = < p z 14
1 1080 |816 |144 [120 |9682 |1 0448 |15 |05 15 |28
2 1080 | 816 |144 |120 |1080,8 |1 0500 |15 |1 15 |35
3 1080 |816 |144 |120 |11005 |1 0509 (15 |15 15 |28

Theresults are presented graphically in Fig. 4

Discussion

Analysis of the results obtained shows that the optimal Na2SO4 content for a
multicomponent binder is within (1%). A further increase in the Na2S04 content leads to a rapid
increase in strength, which negatively affects the swelling process. 1% content allows you to gain
30-35% increase in volume at the same time, fixing the swelling process, thereby preventing
shrinkage from occurring, which leads to deterioration of the structure of non-autoclaved aerated
concrete.

Thus, the results obtained made it possible to obtain acomposite binder for non-autoclaved
aerated concrete, which increases physical, mechanical and operational characteristics.
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PRODUCTION HISTORY AND DISTINGUISHING PROPERTIES OF NON-
AUTOCLAVE AERATED CONCRETE
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Abstract: The article presents the history of the development of cellular concrete,
describes its properties and production features. Porosization methods,
porosity characteristics and their influence on the physical and mechanical
properties of the material are considered. Environmental aspects and the use
of industrial waste for the production of non-autoclaved aerated concrete are
also discussed.

Key words. Cellular concrete, capillary pores, thermal conductivity, mixing, nonautoclave,
aerating.
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I ntroduction

Cellular concretes are characterized by the following values of density in the
state dried to a constant weight, kg/m". heat-insulating 300-500, heat-insulating-
constructive 500-900 and constructive 1000- 1200. The physical and mechanical
properties of cellular concrete are determined mainly by the volume of cellular
porosity and the characteristics of the porous structure. The average density of
cellular concrete is determined by the average density of the solid phase (interstitial
partitions) and the total volume of cellular poresformed as aresult of air entrainment
and artificial porization of the mass. In turn, the average density of the material of
the interpore partitions varies depending on the raw materials used (on the type of
silica component and binder), the amount of mixing water of the porous concrete
mass granulometry of the silica component, which determines the density of its
laying. The construction and operational properties of cellular concretes largely
depend on the overall porosity and pore characteristics.

M ethods

According to Gorlov, three types of pores are evenly distributed in the array
of cellular concrete: cellular, capillary and gel. The main indicators of the porosity
of heat-insulating cellular concrete, depending on its average density. Analyzing the
data, it can be noted that heat-insulating cellular concrete is characterized, first of
all, by cellular porosity with an increase in average density (with an increase in the
content of the solid phase), the volume of capillary and gel pores increases and their
share in the total pore volume increases. The brand of cellular concrete is controlled
by testing standard samples for compressive strength. When calculating structures,
the values of compressive strength of cellular concrete with moisture after a long
stay in natural conditions are taken, multiplied by the coefficient of uniformity.

The strength of cellular concrete when a compressive load is applied
perpendicular to the direction of swelling, as arule, is 15-20% higher than when a
load is applied parallel to the direction of swelling.

This is due to the deformation of the pores, which occurs due to the
precipitation of the freshly expanded cellular mass, as well as the pressure of the
upper layers of the mass on the lower ones. As a result, the pores are deformed,
acquiring an oval shape with a maximum horizontal size. Therefore, tests of cellular
concrete samples are carried out in a position corresponding to the work of the
product in the structure. The strength of cellular concretes largely depends on their
moisture content. Dry compressive strength is 20-40% higher than water-saturated
material. For dry samples, thermal conductivity at 18°C. The frost resistance of
cellular concrete, as arule, exceeds the cycles of alternate freezing and thawing. The
structure of the cement stone and the type of binder used have a very significant
effect on the frost resistance of cellular concrete. Cellular concretes have high fire
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resistance, they can withstand the impact of fire for 4 hours without visible damage.
The heated surface of the product under the action of awater jet is destroyed slightly.
The fire resistance of cellular concrete exceeds that of dense cement concretes.
Known technology for producing heatresistant (up to 1000°C) aerated concrete
based on alkaline aluminosilicate binder and fly ash, proposed by scientists of the
Kyiv State Research Institute of binders.

Results
There are many varieties of cellular concrete, which are classified according to the
following criteria:

1. By functionality. There are four types of cellular concrete: heat-insulating
- average densityup to 500 kg / m (P total = 82-92%); heat-insulating and structural
- average density 500-900 kg / m (P total = 82-66%); structural concrete for
structural elements of residential and agricultural buildings - average density 1000-
1400 kg / m ‘(P total = 62-47%); heat-resistant (concrete for thermal insulation and
enclosing structures of industrial furnaces) with an average density of 800 to 1200
kg/m and an application temperature of up to 800°C. 2. According to the method of
porosity. Fundamentally, there are three ways to create a porous structure of cellular
concrete: gas generation (aerated concrete, gas silicates, etc.), foaming (foam
concrete, foam silicates, etc.) aeration (aerated cellular concrete, aerated cellular
silicate, etc.), with In this case, the foam is not prepared separately, and the air is
directly involved in the mass containing the air-entraining agents. In addition,
varieties of these methods and their combined combinations are known and used. To
such methods Gorlov Y u.P. relates swelling to gas formation in a vacuum (small
vacuum), aeration of the mass under pressure (barbating it with compressed air),
followed by a decrease in pressure to atmospheric (barothermal method). To obtain
low-density cellular concrete (about 200 kg/m”™), it is very effective to use the
method of two-stage mixture porization. The positive effect of porization by this
method is also manifested in the formation of the macrostructure and improvement
of the properties of cellular concrete. Aluminum powder is mainly used as a blowing
agent, and alkyl sulfate, sulfanol or other surfactant additives can be used as blowing
agents. There are also very original ways to create a highly porous structure of
cellular concrete. After theinitial setting of concrete, the products are removed from
the mold and its temperature is increased to 85-95°C and maintained at the specified
temperature until the voids formed by ice granules are completely freed from water.
The above methods and technical means for creating a porous structure of the
material entail an increased consumption of material resources, and, in addition,
foaming agents for foaming the cellular concrete mixture are very expensive and
unsafe from an environmental point of view.

Therefore, the most common method of porousizing the mixture is the method
of gas formation. The essence of this method is the release of gaseous productsin
the entire volume of the porous material, which is in a plastic-viscous state. Gas
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formation has a number of varieties that differ in the following features: the
chemistry of the gas formation process, type of gasifier; temperature of gas
formation and swelling of the mass. According to chemistry, gas formation is
divided into two methods: the first is based on the release of gas during the
Interaction of the gas generator with the components of the intumescent mass (gas
generators - aluminum powder, carbonates, acids, etc.); the second - on the release
of gas from the gasifier without its interaction with the porous mass (gasifiers —
hydrogen peroxide, porophores, carbon-containing substances). Basically, in the
production of aerated concrete products, the expansion of the mixture is carried out
through the use of aluminum powder PAP-1 (PAP-2). The process of pore formation
Is regulated by changing the consumption of powder and assigning the appropriate
temperature parameters of the mixture. However, thisis not enough to create a high-
quality pore structure of the material and defect-free interpore partitions. There are
various methods for activating blowing agents, in particular aluminum powder, and
examples of the use of various additives for this purpose. In order to reduce gas
losses during swelling of the mass, a nonionic type surfactant was added to the
mixture. A number of blowing agents used for porous aerated concrete mix are
known from literary sources. The rate of gas release will not correspond to the rate
of setting of the aerated concrete mixture, which entails the settlement of the array.
All gas generators are subject to certain requirements: to ensure a smooth flow of
the gas evolution process with the production of non-toxic and non-corrosive
products; emit alarge volume of gas, i.e. be characterized by alarge gas number; be
available, have alow cost, have stable properties during storage and transportation.
The widely used aluminum powder fully meetsall of the above requirements, which
cannot be said about the blowing agents described above. Aluminum powder is a
finely dispersed aluminum powder, the particles of which are in the form of petals
with an average diameter of 20-50 microns and a thickness of 1-3 microns. Each
aluminum particle is covered with a thin film of paraffin, which makes the powder
hydrophobic. There are ways to effectively remove the paraffin film immediately
before the introduction of the powder into the porous mass. Obtaining products with
agiven bulk density depends on the gas-holding capacity of the porous mixture. This
determines the need to study the influence of technological factors on the kinetics
and degree of mixture porization, as well as on its rheological characteristics.

3. By type of binder. In the technology of cellular concrete, cements (aerated
concrete, foam concrete) and lime (gas silicate, foam silicate) and less often gypsum
are used as a binder. In addition to traditional binders in the technology of aerated
concrete products, both autoclave and non-autoclave processing methods, materials
such as industrial waste and some rocks (mainly natural and artificial glasses)
containing oxides of calcium, magnesium, aluminum, iron are used as binder
components. and silicon. The most widely used of this group of materials are
metallurgical slags, alumina production wastes, cullet, perlites. The developed
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technology of non-autoclave low-cement and cementless cellular ash concrete is
based on a number of technological factors and methods that do not complicate the
production of products and allow achieving a significant improvement in the
physical and mechanical properties and durability characteristics of the material. As
a result of the research, cellular concrete was obtained, the binder component of
which consisted of fly ash, liquid glass and causticized soda alloy. The use of ashes
and slags as the main or accompanying components of the raw mix for the
production of aerated concrete products is very widespread. In this case, Portland
cement is introduced in a small amount or absent. The use of only cement for the
production of non-autoclaved aerated concrete in combination with the necessary
additives makes it possible to almost completely use its chemical energy in creating
the strength of products.

4. By the type of silica component. In some technological processes for the

production of aerated concrete, this stage is absent. The dispersion of the silica
component in the composition of the aerated concrete mixture significantly affects
the intumescent ability of this mixture. So when using highly dispersed silica raw
materials, the structure of aerated concrete products is more uniform. In addition, in
the autoclave method for the production of aerated concrete, fine grinding or high
dispersion of quartz sand, which is mainly part of the mixed binder, is a necessary
condition.
Using pulverized waste or materials with a high content of pulverized or clay
particles (up to 80%), produce efficient cellular concrete without autoclaving.
Summarizing the literature data on the use of the silicacomponent in the production
of cellular concrete, and in particular aerated concrete, we can say that the main
advantage, both in autoclave and non-autoclave technologies, remains with natural
quartz sand.

5. into two main classes: non-autoclave (or non-autoclave), the heat and
moisture treatment of which is carried out by steaming, electric heating or other
heating methods at normal pressure, and autoclave, which harden at elevated
pressure and temperature in an environment of saturated water vapor. It is aso
possible to combine different hardening methods. So, for example, a two-stage heat
and moisture treatment of cellular concrete, including treatment in a steam chamber
at a temperature of 90°C for 3 hours, demolding and subsequent autoclave treatment
of products without side equipment. With this method of hardening, the material is
characterized by the highest strength indicators. Thisis explained, first of all, by the
high quality of the structure of the cementing substance, due to the best
conditions for hydration, nucleation and crystal growth.

Discussion

The results underscore the importance of optimizing production processes to
improve the physical and mechanical properties of cellular concrete. The integration
of industrial waste as a binder not only enhances sustainability but also reduces
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production costs. However, further research is required to address environmental
concerns associated with foaming agents and develop eco-friendly alternatives.
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MULTIMODAL TASHISH ZANJIRIDA LOGISTIK TERMINALLAR ISH
KO'RSATKICHLARINI RIVOJLANTIRISH BO*YICHA XORIJIY TAJRIBALAR

Annotatsiya:

Kalit so‘zlar:

TAHLILI

Zohidov Muhriddin Gofurjon o'g'li
tayanch doktorant, Farg' ona davlat texnika universiteti

Magolada multimodal tashish zanjirida logistik terminallarning ish
ko‘rsatkichlarini rivojlantirish bo‘yicha xorijiy davlatlar taribasi giyosiy
tahlil gilingan. Jahon banki Logistika samaradorligi indeksi (LPI) mezonlari
va ballari asosida Singapur, Finlyandiya, Germaniya, Niderlandiya, AQSh,
Xitoy, Rossiyahamda O' zbekiston logistikatizimlarining holati baholandi va
yugori natijalarni shakllantirgan tashkiliy-texnologik mexanizmlar ochib
berildi. Xitoyning LOGINK milliy logistika platformasi misolida G2B, B2G
vaB2B axborot almashinuvi modellari, transport vositalari va kemalarni real
vagt rejimida kuzatish tizimi, standartlashtirilgan elektron hujjat aylanishi
hamda boshgaruv va monitoring quyi tizimlari tahlil gilindi. Rossiya temir
yo'l transportidagi blokcheyn platformasi va “yagona ragamli maydon”
konsepsiyasi asosida terminal amallarini o'zgarmas ragamli yozuv sifatida
gayd etish va smart-kontraktlar orgali hisob-kitoblarni avtomatlashtirish
imkoniyatlari ko‘rib chiqildi. Tahlil natijalari terminal ko‘rsatkichlarini
yaxshilash alohida ragamli yechimlarni joriy etish bilan emas, balki termina
operatorlari, tashuvchilar, ekspeditorlar, bojxona organlari va yuk egaarini
yagona axborot muhitida birlashtirish orgali ta minlanishini ko‘rsatdi. Shu
asosda O zbekiston uchun terminal va ombor boshqgaruvi tizimlarini milliy
“e-logigtika’ platformasigaintegratsiyalash bo'yichayo' nalishlar taklif etildi.
multimodal tashish, logistik terminal, logistika samaradorligi indeksi (LPI),
ragamli platforma, LOGINK, blokcheyn, smart-kontrakt, elektron hujjat
almashinuvi, real vagt monitoringi, e-logistika, terminal ish ko' rsatkichlari.

AHAJIN3 3APYBEKHOT'O OIIBITA 11O COBEPIIEHCTBOBAHHIO
TIMOKA3ATEJEN PABOTBI JIOTUCTUUYECKHAX TEPMHUHAJIOB B IEITSIX

MYJIbBTUMOJAJIBHBIX IEPEBO3OK

3oxugoB Myxpuaaus I'odpyp:koHoBuY

JOKTOPAHT, PepraHcKoro rocy1apCTBEHHOI0 TEXHUYECKOTO YHUBEPCUTETA

AHHOTALIUA

B crathe mpoBenE€H CpaBHUTENBHBIA aHAIW3 3apyOEKHOTO OIBITA 10
COBEpIICHCTBOBAHUIO TOKa3aTene paboThl JIOTUCTUYECKUX TEPMHUHAJIOB B
HEeMsIX MYJbTUMOJATBHBIX TEpeBO30K. Ha ocHOBE KpuTEpHeB W OaIBHBIX
oneHok HWupekca s¢¢exruBHoctn noructuku (LPI) BcecemupHoro Oanka
OILIEHEHO COCTOSIHUE JIOTHCTHYeCKHX cucteM CuHranypa, DOunisHauu,
I'epmanun, Hunepnangos, CILIA, Kuras, Poccun u Y30ekucrana, a Takxke
PacCKpBITHI OpPraHU3ALMOHHO-TEXHOJOTUYECKHE MEXaHU3MBI,
oOecreuynBarONIfe JOCTH)KCHHE BBICOKMX pe3yibTatoB. Ha mpumepe
HallMOHATBHOU JIOTUCTUYECKON m1aThOPMBI Kuras LOGINK
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MIPOAHAIM3UPOBAHBl MoOJeNn HWHGOpMaIMoHHOro B3auMojeicTeus G2B,
B2G u B2B, cucrema MOHUTOpHHra TpPaHCHOPTHBIX CPEACTB U CYIOB B
peKUME pEealbHOTO BPEMEHH, CTaHAAPTH3UPOBAHHBIA  AJIEKTPOHHBIN
JIOKYMEHTOO0OpOT, a TaKXkKe MOJCUCTEMbI YIIPaBICHUS U MOHUTOpHHTrA. Ha
OCHOBE OJIOKYEHH-TIATQOPMBI JKEIIE3HOIOPOKHOTO TpaHcrnopta Poccuu n
KOHIICTIIUN  «EAMHOTO  LU(PPOBOTO  MPOCTPAHCTBA»  PACCMOTPEHBI
BO3MOXKHOCTH (PMKCAIlM¥ TEPMUHAIBHBIX ONEpPaIiii B BUIC HEU3MEHICMbIX
IUQPPOBBIX 3alUCe W aBTOMATHU3ALMU paAcu€TOB TOCPEICTBOM CMapT-
KOHTPaKTOB. Pe3ynbTaThl aHaim3a MoKasaid, YTO YJIy4YIICHHE TOKa3aTenen
paboThl TEPMHUHAIOB OOECIEYMBACTCA HE TOJIBKO BHEIAPEHHEM OTIEIBHBIX
IUPPOBBIX PEIICHHW, HO ¥ HWHTETPAlUMEl OIepaTopoB TEPMHHAJIOB,
NEPEeBO3YHUKOB, SKCIEAUTOPOB, TAMOXCHHBIX OPTaHOB U IPY30BIIAACIIBIICB B
eIuHyr0 UHGOpPMAIMOHHYI cpeay. Ha 93Toii OCHOBE NPEIOKEHBI
HAIPABIICHUS WHTETPAIIUN CHCTEM YIIPABJICHUS TEPMHHAJIAMH U CKJIaJIaMHU C
HalMOHAIBLHOH MiaThopmoii «e-logistika» B Y3bekucrane.
MYJIbTUMOJIATIbHBIC  TIEPEBO3KH, JIOTHCTUYCCKUH  TepMuHan, HWHIeKe
sbdextuBnoctr  jgoructukd  (LPI), mudposas mmarpopma, LOGINK,
OJIOKYCITH, CMapT-KOHTPAKT, AIEKTPOHHBIA JTOKYMEHTOOOOPOT, MOHUTOPUHT
B peallbHOM BpeMeHH, €-l0gistika, mokasaTenu paboThl TEpMUHAIA.

ANALYSISOF INTERNATIONAL EXPERIENCE IN IMPROVING THE
PERFORMANCE INDICATORSOF LOGISTICSTERMINALSIN MULTIMODAL

Abstract:

Key words:

TRANSPORT CHAINS

Zohidov Muhriddin
PhD student, Fergana State Technical University

The article presents a comparative analysis of international experience in improving
the performance indicators of logistics terminals within multimodal transport chains.
Using the criteria and scores of the World Bank Logistics Performance Index (LPI),
the state of the logistics systems of Singapore, Finland, Germany, the Netherlands, the
United States, China, Russia and Uzbekistan is assessed, and the organisational and
technological mechanisms behind the leading results are identified. Drawing on
China s nationa logistics platform LOGINK, the study examines the G2B, B2G and
B2B information exchange models, real-time monitoring of vehicles and vessels,
standardised electronic document circulation, and the management and monitoring
subsystems of the platform. On the basi s of the blockchain platform of Russian railway
transport and the concept of a“singledigital environment”, the possibility of recording
terminal operations as immutable digital entries and automating settlements through
smart contracts is analysed. The results show that improvements in terminal
performance are achieved not by introducing isolated digital solutions, but by bringing
terminal operators, carriers, freight forwarders, customs authorities and cargo owners
together in a single information environment. On this basis, directions are proposed
for integrating terminal and warehouse management systems into a national “e-
logistics” platform in Uzbekistan.

multimodal transport, logistics terminal, Logistics Performance Index (LPI),
digital platform, LOGINK, blockchain, smart contract, electronic document
exchange, real-time monitoring, e-logistics, terminal performance indicators.
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I ntroduction

The performance of alogistics terminal is no longer determined by its handling equipment
and storage capacity alone. In multimodal transport chains aterminal is the point at which modes,
documents, control procedures and commercial obligations meet, and the time a consignment
spends there is shaped as much by the availability of information as by the availability of cranes
and tracks. A review of the scientific literature and of bibliometric evidence on the field shows
that the effectiveness of multimodal transport depends largely on the extent to which transport
processes are managed within a single information environment, on the quality of data exchange
between participants, and on the coordination of terminal operations.

For a doubly landlocked country such as Uzbekistan, where export and import
consignments reach world markets through several borders and several modes of transport, these
factors trandate directly into delivery time and transport cost. Determining how such conclusions
are expressed in practice requires a comparative study of the organisational, technological and
digital solutions applied in countries with developed logistics systems.

Theaim of thisarticleistherefore twofold: to establish the comparative position of national
logistics systems through a common set of assessment criteria, and to identify the specific
mechanisms — platform architectures, monitoring systems, document standards and contractual
instruments — that have produced high terminal performance abroad and that can realistically be
adapted to the conditions of Uzbekistan.

Materials and methods

The study isbased on acomparative analysis of the criteriaand country scores of the World
Bank Logistics Performance Index, on a structural and functional analysis of two national-scale
digital platforms — the Chinese logistics information platform LOGINK and the digital and
blockchain platforms of Russian railway transport — and on a synthesis of the organisational
solutions that these platforms embody. Documentary sources, platform architecture descriptions
and official reporting materials were used as input data. The comparison was carried out at two
levels: at the level of aggregate national indicators, which show what results have been achieved,
and at the level of platform mechanisms, which show how those results were produced.

Results and discussion

Comparative position of national logistics systems

Inworld practice, the experience of Germany, the United States, Chinaand Russiaoccupies
adistinct place in the digital management of logistics systems. In the ranking published annually
by the World Bank, Singapore, Finland and Germany have held |eading positions for several years
in succession.

Logistics performanceis assessed on the basis of infrastructure quality, the organisation of
international shipments, customs procedures, delivery times and cargo tracking capability
(Table 1).
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Table1
Criteriafor assessing logistics performance
Ne I ndicator unit of
measur ement
1 Availability of logistics services (logistics centres, terminals) units per 1000 km
Availability of infrastructure (filling stations, vehicle maintenance :
2 Wor)I/<shops, rest areas, (cateri%g facilities and others) units per 1000 km
3 Average time for afreight vehicle to pass a border crossing point hours
4 Average time required for an export operation days
5 Average time required for an import operation days
6 Costs associated with crossing the border usD
USD per 20 tonnes
7 Costs of using an international transport corridor of cargo per 500
km
Average speed of movement along an international transport
8 . km/h
corridor
9 On-time delivery of cargo to the destination delay, hours
10 Costs of cargo tracking and control usD
at least onein each
11 Operation of multimodal logistics centres country of the
region

The scores published by the World Bank for the countries under consideration are shown
inFigure 1.
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Figure 1. LPI scores of the Republic of Uzbekistan and selected foreign countries
The logistics systems of these countries were also compared across the principal
components of the index (Table 2).
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Table 2
Compar ative analysis of foreign countries by the components of the L PI
Internatio .
Overall Infrastr nal Quoalflty Timelin | Trackin
Country LPI Customs shipments - ess of gand
ucture : logistics : :
score (transit . delivery | tracing
. services
potential)
Singapore 4.3 4.2 4.6 4.0 4.4 4.3 4.4
Finland 4.2 4.0 4.2 4.1 4.2 4.3 4.2
Germany 4.1 3.9 4.3 3.7 4.2 4.1 4.2
Netherlands 4.1 3.9 4.2 3.7 4.2 4.0 4.2
USA 3.8 3.7 39 34 39 3.8 4.2
China 3.7 3.3 4.0 3.6 3.8 3.7 3.8
Russia 2.6 2.4 2.7 2.3 2.6 29 2.5
Uzbekistan 25 2.6 2.4 2.6 2.6 2.8 2.4

The index makes it possible to compare the overall performance of national logistics
systems, but it does not fully revea the organisational and technological mechanisms that
produced those results. For this reason it is necessary to examine separately, in the countries that
have achieved high logistics performance, the experience of managing transport processes,
exchanging electronic documents, tracking cargo and bringing terminal participants together on a
single platform.

Organisational and technological mechanismsin the leading countries

As Table 2 shows, Singaporeis one of the world leaders in logistics performance, with an
overall score of 4.3 points. Such a high result rests on infrastructure (4.6) and on the quality of
logistics services (4.4). The country’s strategic position as atransit hub, the operations of the port
operator PSA International and the complete digitalisation of customs procedures are the principal
sources of this advantage.

Finland’s logistics system is internationally recognised as a successful example of the
Northern European logistics model; it scores highly on on-time delivery and on international
shipments. Despite alarge territory and asmall population, the country consistently records strong
results owing to digital customs systems and the effective integration of rail and maritime
transport.

The Netherlands retains its position as Europe’s principal logistics gateway through the
port of Rotterdam. The country shows stable resultsin the range of 4.0-4.2 points across al main
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components. Port-centric logistics and the national logistics institute Dinalog play an important
role here.

Germany is regarded as a major European logistics centre, with an infrastructure score of
4.3 points. Theinland port of Duisburg, well-devel oped road and rail networks, and digital projects
implemented within the framework of “Industrie 4.0° — such as DAKOSY and smartPORT
Hamburg — raise the efficiency of the logistics system.

Whereas German practice gives priority to the planning of transport infrastructure and the
coordination of multimodal networks, practicein the United States concentrates more on real-time
management of freight flows, the participation of private operators and the development of digital
services.

The United States has an extensive and complex transport and logistics system. Even so,
its score for the organisation of international shipments is 3.4 points, which is explained by
congestion at certain ports and border crossings. Tracking and tracing, by contrast, is rated highly
at 4.2 points, reflecting the extensive use of modern information technologies. In contrast to the
market-driven, inter-operator integration model that has taken shape in the United States, China
has developed an approach in which logistics data from government, business and transport
infrastructure are consolidated within a single national platform.

The Chinese experience: the LOGINK national logistics platform

The LOGINK platform can be cited as an example of the digitalisation of transport and
logistics systems in China. The platform was created in order to consolidate information flows in
the transport and logistics sector within a single environment and to establish standardised data
exchange between government bodies, logistics operators, carriers, terminals, warehouses and
participants in international trade.

The creation of LOGINK was driven by breaks in data continuity along the supply chain,
the absence of common standards between commercial systems, the high cost and low efficiency
of integrating organisations one by one, and the need for a “single window” system linked to
international trade. The stages in the development of the platform are shown in Figure 2.

2014 year || LOGINK hasbeen devated to thelevel of anational platform

2010 vear Cooperation on the Northeast Asia Logistics Information Service
y Network between Ching, Japan, and South Korea has been launched

2009 vear TheMinistry of Transport of China and the Government of Zhejiang Province agreed
y to develop the platform asa transport and logitics information exchange platform
| |
A memorandum on the joint devel opment of LOGINK was signed by 16
2008 year J P g y

provinces of China

2007 year ||The platform was launched at the Zhejiang provincial level

Figure 2. Stages in the development of the LOGINK platform
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The system architecture of LOGINK rests on three basic models of information exchange:
G2B — information services provided by government bodies to business entities; B2G — the

submission of information by business entities to government bodies; and B2B — data exchange
between business entities (Figure 3).

Imerminlcmal inlgmmagon

exchiange
N v
LR TR IR BZR CninEmrscial Iigtisalcs
intermasan syerers x - plnttanms
| }
e e
Mational logisdces platform
(LOGINK)
L .-ll
- -
Goveremmo = by 0| Comeseicial Ingisics
] - Bl Bl
AlerrreEhn Sy ilsrss ailwilarme
GFB - miprmetrnn secvaces. provided by goeeriisent bocies 1o basiness gntibes;
B2 — submissbon of infemation by busbsess cidbies to BLwsinicl i
BB - dhaln ot @ belwien busmets cidiries

Figure 3. Architecture of the LOGINK platform

Figure 3 makes the following visible. Through G2B, terminal operators receive from
government bodies data on carriers, regulatory requirements, customs, vehicles and monitoring.
Through B2G, the terminal submits the necessary information in electronic form to customs,
supervisory and permitting authorities. Through B2B, the terminal exchanges datawith the carrier,
the freight forwarder, the warehouse, the consignor and the consignee.

Another of the most important features of the Chinese experience is the monitoring of all
processesin rea time. Within LOGINK, more than one million vehicles ssmultaneously involved
in transport operations are monitored on the basis of GPS and BeiDou technologies (Figure 4).
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Figure 4. National network system for monitoring vehicles on the LOGINK platform

In addition, on the basis of AlS, satellite communications and electronic charts, the real-
time position and the history of the movement trajectory of more than 300 thousand vessels can

be observed (Figure 5).

l\.:'_:- iR [

]
[ |

L ET P FT AN AT E' R ¥

i

At
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Figure 5. Working window of the international tracking system for maritime cargo
transport (LOGINK platform)
This experience shows that effective terminal management requires the permanent
availability of data on the arrival time of the vehicle, the location of the container or wagon, the
loading and unloading status, the readiness of documents, customs procedures and the delivery

schedule of the consignment.
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The functions of the management and monitoring subsystems of LOGINK are shown in
Figure 6.

Core oomimunication Swsiem monilnring
; Standards compliznce ooy
nelwisrk E
|.‘_'5-':-I'II.!, SYEUEE
THHEAREIENL SV e
Plattarm mpnitormg
Stantdard= maintenance Unified system far
and veTiTying Central membioring
upniring svalen access w e platform {data centne)

Management systems Monitoring systems

Figure 6. Functions of the management and monitoring systems

One of the important advantages of LOGINK isits system of standardised electronic
documents and data exchange. The platform defines common standards for data, codes,
el ectronic documents, queries, authentication, security and service interfaces. This makes it
possible to consolidate the wagon list, the consignment note, customs and storage documents,
entry and exit records and customer orders of aterminal within a single management
environment.

Under the LOGINK I concept, the processes linking importers, exporters, freight
forwarders, terminals, carriers, banks and other participants are combined within asingle
information system. Price enquiries, orders, invoices, packing lists, entry and exit operations,
payment instructions and import—export documents are handled in an interconnected manner. As
aresult, the logistics terminal is transformed from a cargo storage areainto adigital control
centre coordinating multimodal transport.

The Russian experience: reliable recording of events and smart contracts

Whereas the Chinese experience rests on broad information exchange and real-time
monitoring, practice in Russiais oriented towards ensuring traffic safety, technical condition,
and the reliability of contracts and service processes.

Digitalisation on the Russian railways is aimed at ensuring traffic safety, the technical
condition of wagons, service processes and the reliability of contractual relations. This approach
isalso important for logistics terminals, since it makes it possible to generate reliable dataon
technical condition, operation times, cargo handover and acceptance, delays, claims and financial
settlements.

The digital platforms of “RZD” JSC provide for the automatic recording of disruptions,
safety inspections, factor-based and predictive analysis, monitoring and the introduction of
“unmanned technologies’. On this basis, delays at the terminal, wagon waiting time, incorrect
placement, interruptions in loading and unloading, documentary errors and technical failures can
be recorded as digital events.

The concept of a“single digital environment” brings operating enterprises, operators,
wagon owners, repair organisations, manufacturers and infrastructure entities together within a
common information environment. This model enables the terminal operator, the carrier, the
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freight forwarder, customs, the consignor and the consignee to work from a single database,
reducing the discrepancies between systems.

The main purpose of the blockchain platform of “RZD” JSC isthe digital transformation
of processes and the creation of atrusted environment between the participants in a service
contract. The platform is designed to ensure the transparency and immutability of data, to reduce
mistrust in data through smart contracts and to minimise the influence of the human factor
(Figure 7).

g -

Sergrod rpudls mpafend apeseni Aua bl isirdwolimw olihe mdwm of sl ity niidi vmrder o e il eyt o el | Fuminiim if il pu s ey (i flsn
ol e B cerioni ke dipilsl by p ey ol s kew e - ek scimi iz m e epnisen el iy b al Lhr e FIVERE [TPTIENE
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Figure 7. Basic structure of the blockchain platform in Russian practice

This experience makes it possible to record every technological operation at a logistics
terminal as an immutable digital entry. The arrival of a wagon, the unloading of cargo, the
placement of a container in the storage area, customs inspection, loading onto a road vehicle, the
processing of documents and the departure of the consignment are stored consistently in the
blockchain register. These data serve as a basis for establishing service quality, the causes of
delays, the responsible parties and financia settlements.

On the platform, the condition of the locomotive, the distance travelled, service time,
service parameters and settlements are recorded in a distributed ledger. Service certificates are
verified automatically, and obligations are calculated on the basis of the terms of smart contracts.
This approach introduces an “event-driven management” model at the terminal and makes it
possible to automate service orders, monitoring, contractual obligations and financial settlements.
In this process the consignor, the operator, the carrier, customs, the tax authorities and the
consignee all work within asingle digital environment.

Generalisation of the experience and its applicability to Uzbekistan Although the foreign
practices examined differ in their organisational models and in the technologies applied, they are
united by a single principle of management based on a common information environment.
Germany gives priority to infrastructural coordination, the United States to inter-operator digital
services, Chinato a national logistics platform, and Russia to the reliable recording of events and
the use of smart contracts. It would be appropriate not to transfer these approachesto the conditions
of Uzbekistan in full, but to adapt their effective elements to the local transport network, freight
flows and infrastructure capabilities.
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International practice showsthat digital systemsintroduced in isolation do not deliver the expected
result in full. Their effect appears when terminal operators, carriers, customs authorities, freight
forwarders, consignors and consignees work on a single platform. For this reason, integrating
terminal and warehouse management systems into a national “e-logistics’ platform, establishing
the online tracking of vehicles and introducing electronic record keeping constitute an important
direction for Uzbekistan.

Conclusion

The comparative analysis carried out in this article leads to several conclusions. First, the
differences in logistics performance between the countries examined are explained less by the
volume of infrastructure than by the degree to which transport processes are managed within a
common information environment: the leading countries combine developed infrastructure with
fully digitalised customs procedures, standardised document exchange and continuous monitoring.

Second, the experience of LOGINK demonstrates that a national platform is effective when
it simultaneously supports the three models of information exchange— G2B, B2G and B2B —and
when data, codes, electronic documents and service interfaces are subject to common standards.
Under such conditionsthe terminal ceasesto be a storage areaand becomes a coordinating element
of the multimodal chain.

Third, the Russian experience of digital and blockchain platforms shows that recording
terminal operations asimmutable digital events provides an objective basis for evaluating service
quality, identifying the causes of delays, determining responsibility and automating settlements
through smart contracts.

Fourth, improving the performance indicators of logistics terminas requires the
coordination of technical, technological, operational and digital parameters within a single
management system rather than the improvement of individual technological operations in
isolation.

For Uzbekistan, the practically applicable elements of this experience are the integration
of terminal and warehouse management systems into a national “e-logistics’ platform, the online
tracking of vehicles and consignments, the transition to standardised electronic documents at
border crossings and terminals, and the gradual introduction of event-driven management of
termina operations. These directions form the basis for further theoretical, methodological and
computational work on the complex optimisation of the technical and technological parameters of
logistics terminals.
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INFLUENCE OF MICROCALCITE FINENESS ON COMPRESSIVE
STRENGTH AND WATER-CEMENT RATIO

Nuriddinova Gavkhar
PhD student at the Department of Construction of Buildings and Industrial Structures, Tashkent
State Transport University
nuriddinova_gavhar@mail.ru

Abstract: This study investigates the influence of microcalcite fineness on the water
demand and compressive strength of cement compositions. Microcalcite
obtained from marble-crushing waste was used as a partial replacement for
cement at different replacement levels. Three fractions with different specific
surface areas were examined in order to evaluate the effect of particle fineness
under comparable preparation and curing conditions. The results showed that
increasing microcalcite fineness generally increased the water demand of the
cement paste, while finer particles provided higher compressive strength than
medium and coarse fractions. The most favorable result was obtained with a
low replacement level of fine microcalcite, whereasincreasing the replacement
content led to a reduction in strength. The findings indicate that both
microcalcite fineness and replacement level should be considered when
selecting itsrational use in cement compositions.

Key words.  microcalcite; cement composition; fineness; specific surface area; water-to-
binder ratio; compressive strength; partial cement replacement; marble waste

MIKROKALSIT DISPERSLIGINING SEMENT KOMPOZITSI YASINING
SIQILISHDAGI MUSTAHKAMLIGI VA SUV-BOG'LOVCHI NISBATIGA
TA’SIRI

Nuriddinova Gavhar
“Bino va sanoat inshootlari” kafedrasi tayanch doktoranti, Toshkent davlat transport universiteti
nuriddinova_gavhar@mail.ru

Annotatsiya: Ushbu tadgigotda mikrokalsit dispersigining sement kompoztsiyalarining
suvga bo'lgan talabi va sigilishdagi mustahkamligiga ta’siri o'rganildi.
Marmarni maydalash chigindisidan olingan mikrokalsit sementning bir
gismini almashtiruvchi mineral komponent sifatida qo‘llanildi. Zarrachalar
mayinligining ta’sirini bir xil tayyorlash va qotirish sharoitlarida baholash
magsadida solishtirma yuzasi turlicha bo'lgan uch xil fraksiya tadgiq qilindi.
Natijalar mikrokalsit disperdsligi ortishi bilan sement qorishmasining suvga
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bo‘lgan talabi, odatda, oshishini, shu bilan birga mayda dispers fraksiya
o'rta va yirik fraksiyalarga nisbatan yuqgoriroq sigilishdagi mustahkamlikni
ta’minlashini ko'rsatdi. Eng magbul natija mayda dispers mikrokalsitning
kam miqgdordagi sement almashinuvida kuzatildi, mikrokalsit migdorining
ortishi esa mustahkamlikning pasayishiga olib keldi. Olingan natijalar
sement kompoztsiyalarida mikrokalsitdan ogilona foydal anishda uning ham
disperdligi, ham sementni almashtirish darajasini birgalikda hisobga olish
zarurligini ko'rsatadi.

mikrokalsit; sement kompozitsiyasi; disperdik; solishtirma yuza; suv-
bog'lovchi  nishati; sigilishdagi mustahkamlik;  sementni  gisman
almashtirish; marmar chigindis

BJIMAHUE JUCIIEPCHOCTHU MUKPOKAJIBIIUTA HA

HNPOYHOCTD ITPU C’KATHUU U BOAOBAXKYIEE OTHOIIEHUE

HEMEHTHOM KOMITO3ULIMHA

Hypunaunosa I'aBxap

bazoBelii fokTopaHT Kadeapbl «CTPOUTENbCTBO 3AaHUN U IPOMBIIIIEHHBIX COOPYKEHHI»

TaIJ_II(eHTCI(OFO T Ocy,Z[apCTBeHHOFO TpaHCHOpTHOFO y'HI/IBepCI/ITeTa
nuriddinova gavhar@mail.ru

AnHoTtauus B Hacmosuwem uccnedosanuu U3y4eHo 6JlIUsIHUEe ()ucnepcnocmu

KiroueBnie
cJI0Ba

MUKDOKATbYUMAa HA 6000NOMPEeOHOCMb U NPOYHOCHb  NPU  CoHCAmuu
yemenmuvlx KomMnosuyui. Mukpoxanoyum, nonyYeHHulll U3  O0MX0008
OpoOneHUs ~ Mpamopa, UCHONb308AICA 8  Kauecmee  MUHEPATbHO20
KOMHOHEHMA, YacmuyHo 3aMeHsaowe20 yemenm. [ oOyeHKu GIusHus
MOHKOCMU YACMUY 8 CONOCMABUMBIX YCI0BUAX NPULOMOBIEHUS U MBEPOeHUS
uccredosanu mpu Qpakyuu ¢ pasiuyHou  YOeNbHOU HOBEPXHOCHIbIO.
Pezynomamer noxasanu, umo c ygenuuenuem OUCnNepCHOCHU MUKPOKATIbYUMA
8000N0OMpebHOCMb YeMEeHMHOU CMeCU, KaK NPasuiio, 603pacmaem, npu 3mom
MenKkooucnepchasn pakyus obecneuugaem Oojee 8blCOKYI0 NPOUHOCMb HpU
colcamuu N0 CpagHeHulo co cpedHeli u KpynHou @paxyuamu. Haubonee
Onazonpusmublil pe3ynomam Obll HOLYYeH NPU HeOONLULOM YPOBHE 3aMeUeHUs.
yemenma MeaKoOUCNepCHbIM MUKPOKATbYUMOM, M020a KAK VeeluyeHue e2o
CO0epHCaHUsl NPUBOOUTIO K CHUNCEHUIO npouHocmu. [lonyuennvle pe3ynomamul
NOKA3bl8AIOM, YMO NPU PAYUOHATLHOM UCHONIb308AHUU MUKPOKATLYUMA 6
YEeMEHMHBIX KOMHOZUYUAX He0OX00UMO COBMECMHO YUUMbleamb KAK €20
OUCNEPCHOCMb, MAK U CINeNneHb 3aMeujeHus yeMeHma.

MUKDOKAbYUM; — YEMEHMHAs  KOMNO3uyusi, OUCHEePCHOCMb,  VOelbHas
NOBEPXHOCMb;  80008AJkCYUee OMHOUEHUE, NPOYHOCMb NPU  CHCAMUU,;
YACMUYHAA 3AMeHa YeMeHMA; MpPAMOPHble OMX00bl
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1. INTRODUCTION

Foam concrete is alightweight cement-based material characterized by a porous structure,
low density and favorable thermal insulation properties. Its mechanical performance is strongly
related to the characteristics of the cementitious matrix forming the walls between pores.
Therefore, the composition and properties of the binder, including its water demand and the
characteristics of finely dispersed mineral components, play an important role in the formation of
the structure and strength of foam concrete [1, 2].

One of the approaches used to modify cementitious systems is the incorporation of finely
dispersed calcium carbonate materials. Limestone powder and calcium carbonate-based fillers can
affect cement systems through several mechanisms, including the filler effect, nucleation effect,
dilution effect and, under certain conditions, chemical interaction with cement hydration products
[3, 4]. Therelative contribution of these effects depends considerably on the particle size, specific
surface area and dosage of the calcium carbonate component [3-5].

The fineness of calcium carbonate is particularly important because an increase in specific
surface area changes both the packing of solid particles and their interaction with the liquid phase.
Finer particles can more effectively fill voids between cement grains and provide additional
surfaces for the nucleation of hydration products. At the sametime, an increase in specific surface
area may increase the water demand of the cementitious system and influence its rheological
characteristics [3, 5]. Therefore, an increase in fineness does not necessarily result in an
unconditional improvement in material properties, and its effect should be considered together
with the amount of mineral component introduced.

Previous studies have confirmed that the fineness of limestone filler can significantly
influence cement hydration and strength development. Agel and Panesar reported that increasing
the fineness of limestone filler enhanced hydration kinetics and could reduce the negative effect
associated with cement dilution [6]. Moon et a. also showed that the fineness of limestone powder
and cement affects hydration and compressive strength devel opment, emphasi zing the importance
of particle-size characteristics in limestone-containing cement systems[7].

A similar issue arises when finely ground marble wasteis used as a calcium carbonate-rich
mineral component. Marble-processing waste can be utilized as a partial cement replacement after
appropriate grinding, thereby providing an additional route for the use of mineral industrial by-
products. Previous studies have shown that relatively low replacement levels of marble powder
can maintain or, under suitable conditions, improve mechanical properties, whereas higher
replacement levels may lead to areduction in strength due to the decreasing proportion of Portland
cement in the binder [8, 9].

However, the effect of marble-derived microcalcite cannot be evaluated only in terms of
its dosage. Differences in fineness may ater the water demand, packing conditions and resulting
strength of the cementitious matrix. Wang et a. specifically noted that both the particle size and
replacement level of marble waste powder affect the mechanical behavior of cementitious
materials[9]. Thus, comparative investigation of microcal cite with different specific surface areas
under identical preparation and curing conditions is required to determine its rational
characteristics.

The aim of this study is to evaluate the effect of microcalcite fineness, expressed by its
specific surface area, on the water-to-binder ratio and 28-day compressive strength of cement
compositions, and to determine the rationa fineness and dosage of microcalcite providing
improved strength characteristics.

2. MATERIALSAND METHODS

Portland cement was used as the primary binder. Microcalcite obtained from marble-
crushing waste was used as the mineral component. Before testing, the microcalcite was dried to
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constant mass in a drying chamber in order to eliminate the effect of initial moisture on the
experimental results.

The microcalcite was separated into three fractions with different degrees of fineness. Its
specific surface areawas determined by the air-permeability method using aPSKh-11A apparatus.
The specific surface areas were 8735 cm?/g for the fine fraction, 3350 cm?/g for the medium
fraction, and 1441 cm?/g for the coarse fraction.

The experimental program was designed to evaluate both the effect of microcalcite fineness
and the level of cement replacement. For each microcalcite fraction, three compositions were
prepared by replacing 5, 10, and 15% of the initial cement mass with microcalcite. Thus, atotal of
nine microcal cite-containing compositions were investigated. In addition, areference composition
containing cement without microcalcite was prepared for comparison.

The experimental design can be represented schematically as follows (Fig.1):
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Figure 1. Experimental design of the study

In al modified compositions, microcalcite was introduced as a partia replacement for
cement rather than as an additional component. The total mass of cement and microcalcite was
maintained at 400 g. Accordingly, replacement of 5, 10, and 15% of cement corresponded to 20,
40, and 60 g of microcalcite, respectively.

The amount of mixing water was selected separately for each composition based on the
normal consistency of the cement paste, determined in accordance with GOST 310.3 [10]. Since
part of the cement was replaced by microcalcite, the water content was expressed in this study as
the water-to-binder ratio (W/B):

e (1)

B Mmc+Myc

Where my, is the mass of mixing water, mc is the mass of cement, and mmc is the mass of
microcalcite.

This definition was used because the total solid binder system consisted of cement and the
minera replacement component. The water content was therefore related to the combined mass of
cement and microcalcite rather than to the remaining cement mass alone. The origina
experimental procedure likewise calculated this ratio relative to the total mass of cement and the
corresponding mineral component.

After mixing, the cement compositions were molded into 20 x 20 x 20 mm cubic specimens.
Six specimenswere prepared for each composition. The specimenswere cured in amoist chamber
for 28 days under standard conditions. Compressive strength was determined at 28 days using a
hydraulic testing machine in accordance with GOST 310.4-81 [11].
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Thetwo main response parameters used to eval uate the effect of microcal cite were the water-
to-binder ratio required to achieve normal consistency and the 28-day compressive strength. The
obtained results were compared at identical cement-replacement levelsin order to determine how
increasing the specific surface area of microcalcite affected the water demand and strength of the
cement composition.

3. MAIN PART

3.1 Effect of microcalcite fineness on the water-to-binder ratio

A clear relationship was observed between microcal cite fineness and the water requirement
of the cement composition. The fine microcalcite fraction with a specific surface area of 8735
cm?/g showed the highest water demand. At areplacement level of 5%, the W/B ratio was 0.3000,
while increasing the microcalcite content to 10 and 15% increased the W/B ratio to 0.3200 and
0.3250, respectively.

In contrast, the compositions contai ning medium and coarse microcal cite required less water
to achieve normal consistency. For the medium fraction with a specific surface area of 3350 cm?/g,
the W/B ratio varied from 0.2850 to 0.2900, while for the coarse fraction with a specific surface
areaof 1441 cm?/g it ranged from 0.2825 to 0.2875.
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Figure 2. Effect of microcalcite fineness and cement replacement level on the water-to-
binder ratio of cement compositions

Thus, an increase in the specific surface area of microcalcite generally resulted in a higher
water requirement. This behavior can be explained by the larger surface area of the fine particles,
which increases the amount of water required to wet the solid surface and maintain the required
consistency of the cement paste. The lower specific surface area of the medium and coarse
fractionsresulted in alower water demand. Thistrend isalso observed in the original experimental
results, where the fine microcalcite fraction was associated with a higher water requirement than
the less dispersed fractions.

At the same time, the effect of microcalcite content was different depending on its fineness.
The most pronounced increase in W/B with increasing replacement level was observed for thefine
fraction, whereas the changes were considerably smaller for the medium and coarse fractions.
Therefore, the water requirement of the cement composition was controlled not only by the amount
of microcalcite introduced but also by its specific surface area.

3.2 Effect of microcalcite fineness on compressive strength
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The influence of microcalcite fineness on the 28-day compressive strength was more
pronounced than itsinfluence on the water-to-binder ratio. At each investigated replacement level,
the composition containing the finest microcalcite fraction exhibited the highest compressive
strength (Fig.2).

At acement replacement level of 5%, the compressive strength increased from 52.0 MPafor
the coarse fraction to 54.0 M Pafor the medium fraction and reached 58.8 M Pafor the fine fraction.
In comparison with the reference composition of 52.3 MPa, the use of 5% fine microcalcite
increased the 28-day compressive strength by approximately 12.4%. The medium fraction
provided an increase of about 3.3%, whereas the coarse fraction produced practically no change
compared with the reference composition. These results confirm that increasing the fineness of
microcalcite improves its effectiveness at arelatively low replacement level.
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Figure 3. Effect of microcalcite fineness and cement replacement level on the 28-day
compressive strength of cement compositions

The same relationship between fineness and strength was observed at higher replacement
levels. At 10% cement replacement, the compressive strength was 47.0 MPafor the fine fraction,
43.0 MPafor the medium fraction and 39.0 MPafor the coarse fraction. At 15% replacement, the
corresponding values decreased to 37.0, 33.0 and 30.0 MPa, respectively. The origina
experimental datatherefore show that a higher specific surface area consistently resulted in higher
compressive strength when compositions with the same replacement level were compared.

The beneficia effect of the finer microcalcite fraction can be associated primarily with its
microfilling action. Fine CaCOs particles can occupy part of the interparticle void space between
cement grains and improve the packing of the solid phase. They can aso provide additional
surfaces for the formation of hydration products, resulting in a denser cement matrix.

However, increasing the amount of microcalcite from 5 to 15% caused a reduction in
compressive strength for all three fractions. For the fine fraction, strength decreased from 58.8 to
37.0 MPa; for the medium fraction, from 54.0 to 33.0 MPa; and for the coarse fraction, from 52.0
to 30.0 MPa. This indicates that the positive effect associated with increased fineness cannot
compensate for excessive replacement of cement. At higher replacement levels, the reduction in
the proportion of Portland cement becomes dominant, leading to a dilution effect and a decrease
in the amount of strength-forming hydration products. The same tendency was observed in the
original experimental analysis.

Overdl, the results demonstrate that microcalcite fineness and replacement level should be
considered simultaneously. Increasing the specific surface areaimproved compressive strength but
also increased water demand. Within the investigated range, the most favorable combination was
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obtained with 5% fine microcalcite having a specific surface area of 8735 cm?/g, which provided
a 28-day compressive strength of 58.8 MPa while maintaining a W/B ratio of 0.30. This
composition therefore showed the best balance between water demand and strength among the
investigated microcal cite-containing systems.

4. CONCLUSION

The study showed that microcalcite fineness has a significant influence on the water demand
and compressive strength of cement compositions. Increasing the specific surface area of
microcalcite generally increased water demand, while finer particles provided higher compressive
strength compared with medium and coarse fractions.

The most effective result was obtained with the fine microcalcite fraction at alow cement
replacement level. Further increase in microcalcite content led to a reduction in compressive
strength for all investigated fractions.

Thus, the rational use of finely dispersed microcalcite as a partial cement replacement can
improve the strength characteristics of cement compositions, provided that its dosage islimited to
an appropriate level.
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TEMIRYO'L HARAKATLANUVCHI TARKIBI QUYMA DETALLARINI ISHLAB
CHIQARISHDA TEMIR-UGLERODLI ERITMALARNI KOMPLEKS
MODIFIKATSIYALASH VA QUYMALAR XOSSALARINI BOSHQARISH
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Annotatsiya:  Maqgolada temir yo'| harakatlanuvchi tarkibining avtoulagich korpusi uchun
20GL po'latini  FeVAICa kompleks modifikatori bilan  kovshda
modifikatsiyalash natijalari keltirilgan. Modifikator sarfi metall massasining
0,10-0,20 % oralig‘ida o' zgartirilgan oltita variant tadgiq gilingan. 0,18 %
FeVAICa oltingugurtni 0,025 dan 0,017 % gacha, umumiy kislorodni 0,0097
dan 0,0038 % gacha kamaytirib, [V] = 0,035 % ni ta’ minlagani aniglangan.
Mustahkamlikning umumiy kislorodga va gattiglikning vanadiy migdoriga
regression bog'‘ligliklari olingan, vanadiyning optimal oralig‘i 0,033-0,038 %
ekanligi ko'rsatilgan. Ishlab chigilgan termik ishlov berish rejimi sorbit
strukturasi va 10-12 don ragamini ta’ minlaydi, zarbiy govushqoqglik 2,1 marta
oshadi. Natijani har bir quymada 7771]-7 T dinamik gattiglik o' Ichagichi bilan
nazorat qilish taklif etilgan.

Kalit so‘zlar:  20GL po'lati, kompleks modifikator FEVAICa, vanadiy nitridlari, termik ishlov
berish, mexanik xossalar, buzmasdan nazorat, avtoulagich korpusi.

KOMIIVIEKCHOE MOJU®UILINPOBAHUE KEJE3OYTIJIEPOAUCTbBIX
PACIIVIABOB 11 YIIPABJIEHUE CBOHCTBAMM OTJIMBOK ITPU ITPOU3BO/ICTBE
JIMTBIX JETAJIEU XKEJIE3HOAOPOXHOTI'O ITIOABUKHOI'O COCTABA
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AnHoTamusi: [lpusedenvt pezyromamsl  KO8ue8o2o moouuyuposanus cmanu 20071
Komnaekcuoim  moouguxamopom FeVAICa ons  kopnyca asmocyenxu
HCENe3HOOOPOINCHO20 NOOBUINCHO20 cocmasa. Hcciedosanvl wecms 6apuanmos
obpabomku ¢ pacxooom moouguxamopa 0,10-0,20 % maccer memanna.
Yemanoeneno, umo 0,18 % FeVAICa cruocaem cooepocanue cepwr ¢ 0,025 0o
0,017 % u obwezo kucropooa c 0,0097 oo 0,0038 % u obecnewusaem [V] = 0,035
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%. Ionyuenvi pecpeccuoHHble 3a8UCUMOCIIU NPOUYHOCMU OM 00Ue20 KUCI0pooa
U meEPOOCMU OM COOEPHCAHUS BAHAOUS, ONMUMAIbHLIL OUANA30H BAHAOUS
cocmasnsem 0,033-0,038 %. Paspabomanmuwviii  pedxcum  mepmMuyecKkoll
obpabomku obecneuusaem cmpykmypy copouma u zepno Ne 10-12, yoapmnas
gszkocmov nosviwiaemcesi 6 2,1 pasa. Ilpednosicen KoHmpoas pesyibmama Ha
Kaxcoou omauske ounamuyeckum meepoomepom TIIL-TT.

cmane 20071, xomnnexcuviti moougpuxamop FEVAICa, wumpuowl eanaous,
mepmuyeckas obpabomka, MexaHudeckKue C80UCMEd, Hepa3pyuaouull
KOHMPOJIb, KOPNYC A8MOCYENKU.

COMPLEX MODIFICATION OF IRON-CARBON MELTSAND CONTROL OF
CASTING PROPERTIESIN THE PRODUCTION OF CAST PARTS OF RAILWAY

ROLLING STOCK
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Associate Professor, Department of Materials Science and Mechanical Engineering, Tashkent

State Transport University, PhD
talgat 1988.26@mail.ru

Tursunov Tokhir Muratjonovich

Associate Professor, Department of Materials Science and Mechanical Engineering, Tashkent

Annotation:

Keywords:

State Transport University, PhD
t.tursunov87@gmail.com

The paper presents the results of ladle modification of 20GL steel with the
FeVAICa complex modifier for the automatic coupler body of railway rolling
stock. Sx treatment variants with a modifier addition of 0.10-0.20 % of the
metal mass were studied. An addition of 0.18 % FeVAICa lowers sulphur from
0.025 to 0.017 % and total oxygen from 0.0097 to 0.0038 % and provides [V]
= 0.035 %. Regression relations of strength on total oxygen and of hardness on
vanadium wer e obtained; the optimum vanadium rangeis 0.033-0.038 %. The
developed heat treatment gives a sorbite structure with grain size No. 10-12,
and impact toughnessincreases 2.1 times. Control of the result on every casting
with the TT11]-7 T dynamic hardness tester is proposed.

20GL steel, FeVAICa complex modifier, vanadium nitrides, heat treatment,
mechanical properties, non-destructive testing, coupler body.

1. KIRISH

Avtoulagich korpusi temir yo'l harakatlanuvchi tarkibining eng mas'uliyatli quyma
detallaridan biri bo‘lib, GOST 22703-2012 talablariga ko' ra20GL po'latidan quyiladi. Toblash va
bo' shatishdan keyin bu po'lat uchun oy > 600 MPa, ot > 500 MPa, KCV° > 15 Jsm? va 192-262
NB gattiglik talab etiladi [1]. Amaldagi texnologiyada minus 60 °C dagi zarbiy govushgoqglik
ko' pincha chegaraviy giymatga yaqin bo‘ladi [2].

Quyma po'latni modifikatsiyalashning samarasi fagat modifikator sarfiga emas, balki
eritmani oldingi rafinirlash sifatiga ham bog‘liq [8, 9]. Toza eritmada kasiy go‘shilmalarni
modifikatsiyalashga, vanadiy esa donni maydalovchi nitridlarga sarflanadi [3, 4].
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Magolaning magsadi — 20GL po'latini FeVAICa kompleks modifikatori bilan
modifikatsiyalash parametrlarini kimyoviy tarkib, struktura va mexanik xossalar bilan bog' lovchi
miqgdoriy qonuniyatlarni aniglash va natijani nazorat gilish usulini asoslash.

2. TADQIQOT OBYEKTI VA USULLARI

Tajribalar «Quyuv-mexanika zavodi» AJdda sig'imi 6 t bo‘lgan induksion tigelli pechda
eritilgan vaalyuminiy bilan raskislantirilgan 20GL po'latida o’ tkazildi. Kovshdaishlov berishning
oltita varianti ko'rib chiqildi: fagat alyuminiy (1-variant), alyuminiy va silikokalsiy (2-variant)
hamda metall massasining 0,10-0,20 % miqdorida FeVAICa kukunli simi (3-6-variantlar).
Mexanik xossalar GOST 1497 va GOST 9454 bo'yicha aniglandi, vanadiy nitridlarining gjrala
boshlash harorati termodinamik hisoblandi [5].

3.NATIJALAR VA ULARNING MUHOKAMAS

Kovshdaishlov berish natijalari 1-jadvalda keltirilgan.

1-jadval
20GL po'latiga kovshdaishlov berish natijalari
Variant | Qo‘shimchalar, % [S], % [V], % [N]z, % [O]z, %
1 AlQ1 0,025 — 0,0203 0,0097
2 Al 0,1 +SK300,1 0,024 — 0,0226 0,0087
3 Al 0,1+ FeVAICa0,10 0,021 0,019 0,0221 0,0075
4 Al 0,1 + FeVAICa0,15 0,018 0,029 0,0316 0,0052
5 Al 0,1 + FeVAICa0,18 0,017 0,035 0,0390 0,0038
6 Al 0,1+ FeVAICa0,20 0,015 0,041 0,0447 0,0030
FeV AlCasarfi oshishi bilan oltingugurt vaumumiy kislorod migdori muntazam kamayadi.
Alyuminiy bilan raskislantiriigan po‘latda vanadiy oksidlanmaydi, shu sababli uning

o' zlashtirilishi 83-91 % ni tashkil etdi.

Termodinamik hisob vanadiy nitridlari tarkibiga garab 869-964 °C da gjrala boshlashini
ko' rsatdi. Shu asosda avtoul agich korpusini termik ishlov berish rejimi ishlab chiqildi: 840/880 £
5 °C gacha ikki bosqgichli gizdirish bilan suvda toblash va 500 £ 5 °C da 120 dagiga bo‘ shatish.
Bu rgiim ferritning teng o'qgli gramalari bilan sorbit strukturasini va 10-12 don ragamini
ta'minlaydi (1-rasm).

Wil ol T X r -

1-rasm. To vab‘ an?eyi ngi 20GL po'latining mikrostrukturasi:
a—Al 0,1%; b—Al 0,1% + FeVAICa0,18 %

2-jadval
Toblash va bo' shatishdan keyin 20GL po’latining mexanik xossalari
Variant o, MPa |ov,MPa |8,% |y,% |KCV™, NB
J/sm?
GOST 22703-2012 >500 >600 >12 >25 >15 192-262
1: Al 0,1 % 518 622 23 62 15,9 197
2: Al + SK30 535 642 21 58 19,5 202
3: FeVAICa 0,10 % 557 678 20 49 21,9 217
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4: FeVAICa0,15 % 601 726 17 44 26,1 229
5: FeVAICa0,18 % 624 791 14 40 33,2 248
6: FeVAICa0,20 % 639 828 12 37 28,5 275

Mexanik sinov natijalari 2-jadvalda keltirilgan. Optimal variantda (0,18 % FeVAICa)
an’anaviy texnologiyaga nisbatan vagtinchalik garshilik 27 % ga, oquvchanlik chegarasi 20,5 %
ga, qattiglik 26 % ga, zarbiy qovushqoglik KCV° esa 2,1 marta oshdi. 0,20 % sarfda gattiqlik
GOST chegarasidan oshadi.

Mustahkamlik va umumiy kislorod miqgdori orasida yuqori aniglikdagi chizigli
bog' ligliklar olindi: oy = 903,6 — 2,99[O]s (R? = 0,978) va ot = 693,7 — 1,82[ Q] (R? = 0,999) (2-
rasm).
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2-rasm. 20GL po'latining vagtinchalik garshiligi va oquvchanlik chegarasining umumiy kislorod

miqdoriga bog'ligligi
Qattiqlik vanadiy migdori bilan NB = 184,5 + 1918[V] (R? = 0,924) bog'liglik orgali
ifodalanadi, zarbiy gqovushgoglik esa [V] = 0,035 % da maksimumga erishadi (3-rasm). Shu
sababli vanadiyning optimal oralig'i 0,033-0,038 % deb qgabul qilindi. Xoll-Petch tenglamasi
bo'yicha hisob optimal variantda oquvchanlik chegarasining ortishi (106 MPa) amalda to'liq
donning 6-8 ragamdan 10-12 ragamgacha maydalanishi bilan bog'ligligini ko‘rsatdi (hisob — 107

MPa).
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3-rasm. 20GL po'lati zarbiy qovushqodligi (a) vagattigligining (b) vanadiy migdoriga
bog'ligligi
Qattiglik vanadiy miqgdori va struktura bilan bir giymatli bog'langanligi sababli u
boshgaruvning teskari aloga parametri sifatidatanlandi. Belarus MFA Amaliy fizikainstituti bilan
hamkorlikda ishlab chigilgan TIIL[-7 T portativ dinamik gattiglik o‘lchagichi uchun 20GL
po' latidatezlikni tiklash koeffitsiyenti gattiglik bilan bir giymatli aniglanishi (192—262 NB dae=
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0,339-0,412) ko'rsatildi vaoy = 86,6 + 2,754 NB, ot = 212,6 + 1,607 NB bog'ligliklari olindi [6,
7]. Bu har bir korpusni buzmasdan nazorat qilish va eritmaning o'rtacha gattigligi bo'yicha
FeVAlCasarfini tuzatish imkonini beradi.

4. XULOSA

20GL po'latini 0,18 % FeVAlCa bilan kovshda modifikatsiyalash oltingugurtni 0,017 %
gacha, umumiy kislorodni 0,0038 % gacha kamaytiradi va [V] = 0,035 % ni taminlaydi.
Mustahkamlikning umumiy kislorodga (R?> = 0,978-0,999) va qgattiglikning vanadiyga (R? =
0,924) bog'ligliklari olindi, vanadiyning optimal oralig‘i 0,033-0,038 % ekanligi aniglandi.
Vanadiy nitridlarining gjrala boshlash haroratiga (869-964 °C) asoslangan termik ishlov berish
rejimi sorbit strukturasi va10-12 don ragamini ta’ minlaydi, zarbiy govushgoqglik 2,1 martaoshadi.
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TEMIR YO‘L HARAKATLANUVCHI TARKIBI QUYMA DETALLARINI ISHLAB
CHIQARISHDA TEMIR-UGLERODLI ERITMALARNI INDUKSION TIGELLI
PECHDA RAFINIRLASH JARAYONLARINI BOSHQARISH
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Annotatsiya:  Magolada temir yo‘l harakatlanuvchi tarkibi avtoulagich qurilmasining quyma
detallari uchun 20GL po‘latini sig‘imi 6 t bo‘lgan induksion tigelli pechda
(ITP) rafinirlash jarayonlarini boshgarishning ilmiy asoslari ko‘rib chigilgan.
Optik asoslilik konsepsiyasi va Sosinskiy—Sommervill tenglamasi asosida
beshta rafinirlovchi shlakning sulfid sig“imi va oltingugurtning tagsimlanish
koeffitsiyenti hisoblangan. KRF-90 kalsiy-aluminatli flyusining ohak-plavik
shpatli aralashma bilan 1:1 nisbatdagi aralashmasi eng yuqori rafinirlash
gobiliyatiga ega ekanligi (1600 °C da L_{S} =~ 182) ko‘rsatilgan. ITPda
desulfuratsiyaning asosiy zaxirasi shlak oksidlanganligini kamaytirish ekanligi
aniglangan. Sanoat eritmalarida metallni alyuminiy bilan oldindan
raskislantirish, KRF-90 flyusi va argon bilan tubdan puflash oltingugurtni 20
dagigada 0,022 % gacha kamaytirgan.

Kalit so‘zlar:  induksion tigelli pech, 20GL po‘lati, rafinirlash, desulfuratsiya, optik asoslilik,
sulfid sig‘imi, KRF-90 flyusi, argon bilan puflash.
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AHHOTAUUS. Paccmompenvl Hayunble OCHO8bL YNPAGICHUS NPOYECCAMU PAGUHUPOBAHUSL
cmanu 20071 6 unoyxyuonnot mueenvrou neuu (MUTII) emecmumocmoio 6 m npu
npouseoocmee JIUMBbIX oemavetl A8MOCYENHO20 yempoticmaa
HCENE3HOOOPOINCHO20 NOOBUNCHO20 cocmasa. Ha ochose konyenyuu onmuueckou

-85-


mailto:talgat_1988.26@mail.ru
mailto:u_nadir@mail.ru

MoJiogoi crieliuajimcT
Young specialist
JKac maman 7

January 2024

@
jfxﬁ/‘ Volume 3 | Issue 2022 |
e ISSN: 2791-3651

Yosh mutaxassis

KiroueBnle
cJI0BA:

ocrosrocmu u ypaerenus Cocunckoeo—Commepauna paccuumansl cyibpuonas
émkocms u Kodhuyuenm pacnpedenenus cepvl Osi NAMU PAGUHUPYIOUUX
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CONTROL OF REFINING PROCESSES OF IRON-CARBON MELTS IN AN
INDUCTION CRUCIBLE FURNACE IN THE PRODUCTION OF CAST PARTS OF

RAILWAY ROLLING STOCK
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The paper considers the scientific foundations for controlling the refining of
20GL steel in a 6-t induction crucible furnace (ICF) used to produce cast parts
of the automatic coupler of railway rolling stock. Using the optical basicity
concept and the Sosinsky—Sommerville equation, the sulphide capacity and
sulphur partition ratio of five refining slags were calculated. A 1:1 mixture of
the KRF-90 calcium aluminate flux with a lime—fluorspar blend shows the
highest refining ability (Ls =~ 182 at 1600 °C). The main reserve of
desulphurisation in the ICF is a lower slag oxidation. In industrial heats,
preliminary aluminium deoxidation, the KRF-90 flux and bottom argon
blowing reduced sulphur to 0.022 % in 20 min.

induction crucible furnace, 20GL steel, refining, desulphurisation, optical
basicity, sulphide capacity, KRF-90 flux, argon blowing.

1. KIRISH

Temir yo‘l harakatlanuvchi tarkibining avtoulagich korpusi, tortish xomuti va boshga
mas’uliyatli quyma detallari ishorasi o‘zgaruvchan statik va zarbiy yuklamalar ostida, minus 60
°C gacha bo‘lgan haroratlarda ishlaydi. GOST 22703-2012 bo‘yicha bunday detallar 20GL
po‘latidan quyiladi va ularning sinishlari ko*pincha metallurgik nugsonlar bilan bog*liq [1, 2]. Shu
sababli temir-uglerodli eritmalarni rafinirlash jarayonlarini boshqgarish quyma detallar sifatini
ta’minlashning asosiy shartidir.
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Mamlakatimiz quyish korxonalarida po‘lat asosan o‘rta chastotali induksion tigelli
pechlarda (ITP) eritiladi. Ularning rafinirlash gobiliyati cheklangan: shlak fagat metalldan giziydi,
harorati past bo‘ladi va kam faol fazalararo sirtga ega [3, 4].

Magolaning magsadi — ITPda 20GL po‘latini rafinirlash jarayonlarini boshgarishning ilmiy
asoslarini rivojlantirish: rafinirlovchi shlak tarkibini termodinamik jihatdan asoslash, argon bilan
tubdan puflashning rolini aniglash va natijalarni sanoat eritmalarida tekshirish.

2. TADQIQOT OBYEKTI VA USULLARI

Tadgiqotlar «Quyuv-mexanika zavodi» AJda sig‘imi 6 t bo*lgan ITPda olib borildi. Pech
gaz o‘tkazuvchi blok orqgali tubdan argon bilan puflash tizimi bilan jihozlangan, argon sarfi
kontroller yordamida avtomatik ushlab turiladi.

Shlaklarning oltingugurtni yutish qobiliyati optik asoslilik A va sulfid sig‘imi Cs orqgali
baholandi. Sulfid sig‘imi Sosinskiy—Sommervill tenglamasi bilan hisoblandi [5, 6]:

Ig Cs = (22690 — 54640A)/T + 43,6 A — 25,2. (1)

Oltingugurtning shlak va metall o‘rtasida tagsimlanish koeffitsiyenti Ls kislorod aktivligini
hisobga olgan holda aniglandi:

lgLs=1g Cs +1g fs —Ig ao — 935/T + 1,375. (2

ITPda shlak sovug bo‘lgani uchun kislorod aktivligi ao asosan shlakdagi FeO miqdori bilan
belgilanadi. Beshta shlak ko‘rib chiqildi: amaldagi ohak-plavik shpatli shlak (Shl), KRF-90
kalsiy-aluminatli flyusi (Sh2), KRF-90 + CaF. (Sh3), KRF-90 ning CaO-CaF aralashmasi bilan
1:1 nisbatdagi aralashmasi (Sh4) va yugori magneziyali flyus (Sh5).

3. NATIJALAR VA ULARNING MUHOKAMASI

Termodinamik hisob natijalari 1-jadvalda keltirilgan [8].

1-jadval
Shlaklarning optik asosliligi, sulfid sig‘imi va oltingugurtning tagsimlanish koeffitsiyenti (1600
OC)
Shlak A Ig Cs FeO,% | Ls
Shl - CaO-CaF», amaldagi 0,798 -1,58 15 35
Sh2 — KRF-90 0,765 -2,06 0,8 20
Sh3 — KRF-90 + CaF; (85:15) 0,756 -2,18 0,8 15
Sh4 — KRF-90 + CaO—-CaF> (1:1) 0,836 -1,02 1,0 182
Sh5 - Ca0O-MgO-Al;,03:-C 0,781 -1,82 0,5 68

KRF-90 flyusi sof holda tarkibidagi Al>Os ning yuqoriligi sababli amaldagi shlakka
nisbatan pastroq sulfid sig‘imiga ega (Ls ~ 20). Biroq u past haroratda tez suyuglanib ohakni
eritadi, shu sababli uning ohak-plavik shpatli aralashma bilan aralashmasi (Sh4) eng yugori
rafinirlash qobiliyatini ko‘rsatadi: Ls ~ 182, ya’ni amaldagi shlakdan 5 marta ko*p. Sh4 shlakining
optik asosliligi (0,836) Sosinskiy—Sommervill tenglamasining ishonchli go‘llanish chegarasidan
bir 0z yuqori. Shu sababli natija A > 0,8 uchun yarogli Young tenglamasi [7] bilan tekshirildi: bu
holda ham Sh4 amaldagi shlakdan ustun bo‘lib goladi.

Hisoblar ITPda desulfuratsiyaning asosiy zaxirasi shlak asosliligini oshirish emas, balki
uning oksidlanganligini kamaytirish ekanligini ko‘rsatdi: shlakdagi FeO ni 3 dan 0,5 % gacha
kamaytirish Ls ni taxminan 6 marta oshiradi. Metall alyuminiy bilan chuqur raskislantirilganda
barcha shlaklarning chegaraviy tagsimlanish koeffitsiyenti bir tartibga oshadi, Sh4 shlaki esa [Al]
ning butun oralig*ida ustunligini saglaydi (1-rasm).
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== Sh1: CaO-CaF; (3:1), amaldagi
Sh2: KRF-90
Sh3: KRF-90+ CaF (85:15)
Sh4: KRF-90+ CaO-CaF; (1:1)
——— Sh5: flyus CaO-MgO-Al;03—C (turi US 5028257)

Ls (chegaraviy, ag [Al] bo'yicha)

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
[Al], mas.%

1-rasm. Oltingugurtning chegaraviy tagsimlanish koeffitsiyentining po*latdagi alyuminiy
miqgdoriga bog‘ligligi (1873 K)

Argon bilan tubdan puflashning roli gidrodinamik model [10] asosida baholandi. 3-30
nl/daq sarflarda gaz bilan aralashtirish quvvati 4-36 Vt/t ni tashkil etadi va elektromagnit
aralashtirish quvvatidan (= 59 Vt/t) kam. Demak, puflashning vazifasi tigel tubidagi turg‘un
zonalarni yo‘qotish va fazalararo sirtni yangilashdir. Kinetik model 10-15 nl/dag argon bilan
puflash desulfuratsiya tezligi konstantasini 19-27 % ga oshirishini ko‘rsatdi.

Sanoat sinovlarida [9] metall avval alyuminiy bilan raskislantirildi (eritmaga 10 kg),
so‘ngra metall ko‘zgusiga 50-60 kg KRF-90 flyusi berildi va 11,2-12,5 nl/daq argon bilan
puflandi. Natijada oltingugurt migdori 20 dagigada 0,035 dan 0,022 % gacha kamaydi, amaldagi
texnologiyada esa 35 dagigada fagat 0,025 % ga erishilgan edi (2-rasm). Kinetik modelni amaliy
natijalar bo‘yicha kalibrlash samarali tagsimlanish koeffitsiyenti 67-80 ni tashkil etishini
ko‘rsatdi. Bu shlakdagi FeO ning =~ 0,2 % gacha kamayishiga mos keladi va alyuminiy bilan
oldindan raskislantirishning hal giluvchi rolini tasdiglaydi.

Qar = 11.17 nl/daq, KRF-90 55 kg / 5,8 t, Al bilan raskislantirish 10 kg

~—
-

— = KRF-90, FeO = 0,8 % dagi hisob (Ls = 20) ®
20 KRF-90, amaliy natija bo‘yicha kalibrlangan model (Ls = 73)
prognoz: KRF-90+ Ca0-CaF 5 (1:1)
@ amalda: 20daq, [5] = 0,022 %
B bazaviy: Shi shlak, Ar siz, 35 daq

Rafinirlash vaqti, dag
2-rasm. ITPda argon bilan tubdan puflash va KRF-90 flyusi bilan rafinirlashda 20GL po*latining
desulfuratsiya kinetikasi: amaliy natijalar va model bo‘yicha hisob

Tubdan puflashni joriy etish pechning boshga ko‘rsatkichlarini ham yaxshiladi: yangi
futerovkani pishirish vagti va unga energiya sarfi 45 % ga, eritish davomiyligi 12,5 % ga gisqardi,
futerovka chidamliligi 30 dan 40 eritmagacha (33 % ga) oshdi.

Olingan natijalar asosida eritish davrlari bo‘yicha puflash rejimi taklif etildi: futerovkani
pishirish va eritishda 3-5 nl/dag himoya rejimi, suyuq shlak ostida rafinirlashda 15-20 dagiga
davomida 10-15 nl/daq ish rejimi va chigarishdan oldin 3-5 nl/dag gomogenlash rejimi. [S] <

-88-



Volume 3| Issue 2022 |
January 2024
ISSN: 2791-3651

Young specialist J
yKac mamaH 7
Yosh mutaxassis

MoJiogoi crieliuajimcT ‘./
@ @
M .\
@

0,015 % ni olish uchun flyus sarfini 1,5-2 % gacha oshirish yoki Sh4 aralashmasini 10-14 kg/t
sarfda go‘llash tavsiya etiladi.

4. XULOSA

1. Optik asoslilik konsepsiyasi asosida ITP sovug shlakining oksidlanganligini hisobga
oluvchi desulfuratsiya modeli ishlab chigildi. KRF-90 flyusining ohak-plavik shpatli aralashma
bilan 1:1 nisbatdagi aralashmasi eng yuqori rafinirlash qobiliyatiga ega (Ls =~ 182).

2. ITPda desulfuratsiyaning asosiy zaxirasi shlakdagi FeO migdorini kamaytirishdir; bunga
metallni alyuminiy bilan oldindan raskislantirish orgali erishiladi.

3. Argon bilan tubdan puflash turg*un zonalarni yo*qotadi va fazalararo sirtni yangilaydi.
Sanoat eritmalarida oltingugurt 20 dagigada 0,022 % gacha kamaydi, futerovka chidamliligi 33 %
ga oshdi.
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