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Abstract

This article examines the disappearance of the perfect tense in Russian and its
impact on the linguistic worldview. Old Russian had a rich past tense system
(aorist, imperfect, perfect, pluperfect). The perfect expressed a past action with
present relevance, formed with an *-|-* participle and the auxiliary verb byti. Key
reasons for its disappearance include: loss of the auxiliary verb, the language's
tendency  toward economy, development of  verbal aspect
(perfective/imperfective), and influence of colloquial speech. Consequences
included: weakened link between past and present, increased role of context, and
greater importance of aspect. The article concludes that the loss of the perfect
transformed Russian, not impoverished it. The language reorganized how it
expresses time, relying on context, word order, and aspect, proving language is a
living, adaptive system.
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Introduction

Language constantly develops, changes, and adapts to the needs of society.
Changes are particularly noticeable in the grammatical system, since it reflects
the ways of thinking of a people, the perception of time, action, and cause-and-
effect relationships. One of the most interesting processes in the history of the
Russian language has been the change in the verbal tense system. Modern Russian
possesses a comparatively simple tense system: present, past, and future.
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However, in the Old Russian period, the system was much more complex and
richer.

In the Old Russian language, there existed several past tense forms: the aorist,
imperfect, perfect, and pluperfect. Each of these forms conveyed a particular
shade of meaning: the completion of an action, its duration, resultativity, the
precedence of one event over another, etc. Over time, most of these forms
disappeared. The disappearance of the perfect as an independent grammatical
category is particularly significant. It is precisely the fate of the perfect that shows
how the linguistic consciousness of the Russian people changed and how the
worldview was transformed.

What Is the Perfect?

The perfect is a special past tense form that denoted an action completed in the
past but having a result in the present. In other words, the event occurred earlier,
but its consequences persist now. A similar meaning can be seen in English in the
Present Perfect form: "I have written the letter" — meaning the letter is ready
NOw.

In the Old Russian language, the perfect was formed using an *-1-* participle
and the auxiliary verb byti (to be):

- ecmob nucanw (I have written)

. ecu nucanw (you have written)

- ecmb nucanw (he/she has written)

Later, the auxiliary verb began to disappear, and the form with the participle
turned into the modern past tense: nucan (wrote), coeran (did/made), npuwén
(came/arrived).

Thus, the modern Russian past tense historically goes back precisely to the
perfect.

The tense system in the old russian language. The Old Russian language had
an extensive system of past tenses:

1. Aopucm (Aorist) — denoted a single, completed action in the past.
Example: uoe — "went."
2. Hunepghexm (Imperfect) — denoted a prolonged, repeated, or incomplete

action in the past.
Example: xoorcawe — "walked," "used to walk."
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3. llepgpexm (Perfect) — the action was completed, but the result is important
for the present.

4. IInockeamnepgpexm (Pluperfect) — an action that occurred before another
past action.

Such a system made it possible to convey temporal relationships very precisely.
However, it gradually began to simplify.

Why Did the Perfect Disappear?

Loss of the auxiliary verb. The main reason for the disappearance of the perfect
was the weakening of the auxiliary verb byti. Over time, the forms ecwus, ecu,
ecmb began to drop out of speech, as the meaning of the sentence was clear even
without them.

For example:

5 ecmb nucany — s ucain (I wrote)

oH ecmb npuwién — oH npuién (he came)

When the auxiliary verb disappeared, the form lost its special meaning of
connecting the past with the present.

The language's tendency toward economy. Language always strives for
simplification. If several forms perform similar functions, one of them may
disappear. The perfect gradually became closer to other past tense forms,
especially the aorist. As a result, the system simplified to one universal past tense
form.

Development of the aspect category. The category of aspect (perfective vs.
imperfective) actively developed in Russian. It came to express many meanings
that had previously been conveyed by tenses.

For example:

nucan (was writing, used to write) — process, duration

nanucan (wrote, have written) — completion, result

Thus, the functions of the perfect partially transferred to the perfective aspect.

Changes in colloquial speech. Living colloquial speech always influences
grammar. People prefer simpler and more convenient forms. The complex ancient
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tense system survived longer in writing, especially in church texts, but gradually
disappeared from colloquial speech.

How Did the Disappearance of the Perfect Change the Worldview?
Language reflects how a person perceives reality. When grammar changes, the
way of describing the world also changes.

Weakening of the connection between past and present. The perfect showed:
the event happened earlier, but it is important now. The modern Russian past tense
more often simply states a fact:

A nanucan nucomo. (I wrote/have written the letter.)

Without context, it is unclear whether this is important now or whether there is a
result in the present. In English, the distinction is preserved:

[ wrote the letter — a fact in the past.

I have written the letter — the result is important now.

Russian has lost this opposition.

The increased role of context. After the disappearance of the perfect, the
meaning of result began to be expressed not by grammar, but by context,
intonation, and adverbs:

A yorce nanucan nucomo. (1 have already written the letter.)

A naxoney nanucan nucoemo. (1 have finally written the letter.)

Ilucomo nanucano. (The letter is written.)

That is, the language has become less formal and more context-dependent.

Shift of attention to the action rather than the state. The perfect emphasized
the state resulting from an action. Modern Russian more often names the action
itself. This affects stylistics and the logic of narration.

The growing importance of aspect. The Russian language began to perceive
time through the completion / non-completion of an action:

oenan / coenan (was doing / did)

yuman / npouumarn (was reading / read)

cmpoun / nocmpoun (was building / built)
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Thus, the picture of time in the Russian language is built not so much on tense
forms as on verbal aspect.

Comparison with other languages. Many European languages have preserved
the perfect:

English: I have done.

German: Ich habe gemacht.

French: J'ai fait.

In Russian, there is no analogous separate form. However, traces of the perfect
meaning remain:

A cnenan. (I did/have done.)

Ve cnenan. (Already did/have done.)

Bcé cnenan. (Did everything / Have done everything.)

That is, the semantics have been preserved, but the grammatical form has
disappeared.

Traces of the ancient perfect in modern Russian. The modern past tense form
(delal, pisal, prishyol) is the historical descendant of the ancient perfect. It can be
said that the perfect did not disappear completely but was transformed.

Traces of the ancient system are also noticeable in:

Short participles: coerarno (done), ranucano (written)

Resultative constructions: dseps 3akpeima (the door is closed)

The opposition of aspects: deran / coenan (was doing / did)

The significance of this process for the history of language. The disappearance
of the perfect demonstrates several important patterns:

- Language strives for simplicity.

-Meanings can transfer from one category to another.

- Grammar reflects the thinking of an era.

- The loss of a form does not mean the loss of meaning.

The Russian language has not become poorer — it has simply organized the
expression of time differently.
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Conclusion

Studying the history of the Russian language, one can see that language never
remains unchanged. It lives together with the people, changes together with
society, and reflects the thinking of people and the characteristics of the era. This
is precisely why the change in the tense system is not merely a grammatical
process but an important historical and cultural phenomenon.

The disappearance of the perfect shows how the Russian language gradually
transitioned from a complex ancient system to a simpler and more convenient
modern form. Earlier, the language more precisely distinguished nuances of the
past: completed action, prolonged action, the result of an action, and the
connection between the past and the present were all denoted separately. Today,
many of these meanings are conveyed differently — through context, word order,
intonation, and the category of verbal aspect.

In my view, this speaks to the flexibility of the Russian language. It has not lost
its richness of meaning but has simply redistributed the ways of expressing them.
What was once expressed by a separate tense form can now be conveyed by other
means. This proves that language can adapt to the needs of its speakers.
Furthermore, the disappearance of the perfect changed the very perception of time
in speech. Whereas before the connection between a past event and a present
result was more important, now attention is more often focused on the very fact
of the action. For example, a modern person says ya sdelal (I did it), not always
emphasizing the consequences but simply reporting the result. This reflects a
more direct and concise way of expressing thought.

Moreover, this phenomenon helps to understand that language is closely
connected with the thinking of a people. When grammar changes, the way of
describing the world changes as well. Through such processes, one can trace how
society became more practical, faster in communication, and striving for
simplicity.

In summary, the disappearance of the perfect was an important stage in the
development of the Russian language. It is not a loss but a natural transformation
of the system. The Russian language has retained its expressiveness but has
chosen different paths for conveying temporal meanings. Therefore, the history
of the perfect is an example of how language can change while preserving its
strength, depth, and beauty.

367 |Page



Educator Insights: A Journal of Teaching Theory and Practice
Volume 2, Issue 5, May 2026
brightmindpublishing.com
BRIGHT MIND ISSN (E): 3061-6964
e Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

REFERENCES

1.

10.

11

12.

13.

14.

Vinogradov, V. V. (1978). History of the Russian Literary Language. Moscow:
Nauka.

Ivanov, V. V. (1983). Historical Grammar of the Russian Language (2nd ed.,
revised and expanded). Moscow: Prosveshchenie.

Shakhmatov, A. A. (1957). Historical Morphology of the Russian Language.
Moscow: Uchpedgiz.

Kolesov, V. V. (2005). History of the Russian Language. Saint Petersburg: St.
Petersburg State University; Moscow: Akademiya.

Buslaev, F. I. (1881). Historical Grammar of the Russian Language (5th ed.).
Moscow: Tipografiya T. Ris.

G. Narimonova. Interactive teaching methods in foreign language lessons //
JournalNX- A Multidisciplinary Peer Reviewed Journal. Vol.10, Iss.12,
pp-13-17 (2024)

Psycholinguistics as a tool for in-depth study of speech and language. -
Science and Education. 2022, Vol.3, Iss.2, pp.546-550

Abdullayeva S., Narimonova G. External laws of language development.
Proceedings of International Educators Conference. Vol.2, Iss.3, pp.59-62.
Hapumonosa I'. KiroueBble TEHIEHIIMHA pa3BUTHSI PYCCKOTO JIUTEPATYPHOTO
sa3bIka. EBpasuiickuil xypHan akagemMudyeckux uccienoBaHuid. Tom 2, Ne6,
cTp.544-546.

Hapumonosa I'H. Bremnue 3akoHsl pa3Butus s3bika. HamI['V - Hayunbii
BECTHUK OfapE€HHBIX CTyAeHTOB. Tom 1, No 1, cTp.215-218

. Narimonova G. Modern Information Technologies in Teaching the Russian

Language. Journal of Pedagogical Inventions and Practices. 2023. Vol.27,
pp.3-5.

Narimonova G. Changes in the Russian Language in the Modern Period and
Language Policy. Texas Journal of Philology, Culture and History. 2023.
Vol.25, pp.40-43.

Narimonova G. Key trends in the development of the Russian literary
language. Eurasian Journal of Academic Research. 2023. Vol. 2, Iss. 6, pp.
544-546.

G.N. Narimonova. External laws of language development. Scientific bulletin
of gifted students of NamSU. 2023. Vol. 1, Iss. 1, pp. 215-218.

368 |Page



BRIGHT MIND ISSN (E): 3061-6964

Educator Insights: A Journal of Teaching Theory and Practice

Volume 2, Issue 5, May 2026
brightmindpublishing.com

PUBLISHING

Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

I'. HapumonoBa. KitoueBbie TEHACHIIMU Pa3BUTHUSI PyCCKOTO JIUTEPATYPHOTO
s3bIKa. EBpa3suicKuid xKypHall akaJieMuueckux ucciuenoBanuii. 2022. Tom 2,
Ne 6, ctp.544-546.

Hapumonosa I''H. Ilcuxonorudeckne aclieKThl U3y4EHUSI PyCCKOTO sI3bIKA //
«Metonpl u TexHonornu B npenogasanuu PKUM B KOHTEKCTE COBpEMEHHBIX
oOpa3oBaTeNbHBIX MapagurmM». MexayHapoaHas Hay4YHO-IIPaKTUYEeCKast
koHpepenuus. 2024. Hamanran. 7-8 okTsa0ps.

G.Narimonova, Z.Turgunpulatova. Methodology of teaching Russian
language and literature // Ta'limning zamonaviy transformatsiyasi. 2024.
Vol.7, Iss.5, pp.239-245.

G.Narimonova. Psycholinguistic bases of work with the text at the lessons of
Russian language and literature // Western European Journal of Linguistics
and Education. 2024. Vol.2, Iss.4, pp.164-172.

G. Narimonova. Interactive methods of teaching in foreign language classes
// Scientific Bulletin of NamSU. Special issue, pp.891-896. (2024)

R.G. Rakhimov. Clean the cotton from small impurities and establish optimal
parameters // The Peerian Journal. Vol. 17, pp.57-63 (2023)

R.G. Rakhimov. The advantages of innovative and pedagogical approaches in
the education system // Scientific-technical journal of NamIET. Vol. 5, Iss. 3,
pp-293-297 (2023)

F.G. Uzoqov, R.G. Rakhimov. Movement in a vibrating cotton seed sorter //
DGU 22810. 03.03.2023

F.G. Uzoqov, R.G. Rakhimov. The program “Creation of an online platform
of food sales” // DGU 22388. 22.02.2023

F.G. Uzoqov, R.G. Rakhimov. Calculation of cutting modes by milling //
DGU 22812. 03.03.2023

F.G. Uzoqov, R.G. Rakhimov. Determining the hardness coefficient of the
sewing-knitting machine needle / DGU 23281. 15.03.2023

N.D. Nuritdinov, M.N. O'rmonov, R.G. Rahimov. Creating special neural
network layers using the Spatial Transformer Network model of MatLAB
software and using spatial transformation // DGU 19882. 03.12.2023

F.G. Uzoqov, R.G. Rakhimov, S.Sh. Ro’zimatov. Online monitoring of
education through software // DGU 18782. 22.10.2022

F.G. Uzoqov, R.G. Rakhimov. Electronic textbook on "Mechanical
engineering technology” // DGU 14725. 24.02.2022

369 |Page


https://peerianjournal.com/index.php/tpj/article/view/537
https://peerianjournal.com/index.php/tpj/article/view/537
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=17410175901682946339&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11543919684747796565&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11543919684747796565&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6492957463505823145&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=1032776427921425045&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=1032776427921425045&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16547104371021796559&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16547104371021796559&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16547104371021796559&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11588722761716203688&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=11588722761716203688&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=4876623669002644181&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=4876623669002644181&hl=en&inst=8697446408056752236&oi=scholarr

Educator Insights: A Journal of Teaching Theory and Practice
Volume 2, Issue 5, May 2026
brightmindpublishing.com
BRIGHT MIND ISSN (E): 3061-6964
e Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

F.G. Uzoqov, R.G. Rakhimov. Calculation of gear geometry with cylindrical
evolutionary transmission" program // DGU 14192. 14.01.2022

R.G. Rakhimov. Clean the surface of the cloth with a small amount of water
// Scientific Journal of Mechanics and Technology. Vol. 2, Iss. 5, pp.293-297
(2023)

R.G. Rakhimov. Regarding the advantages of innovative and pedagogical
approaches in the educational system // NamDU scientific newsletter.
Special. (2020)

R.G. Rakhimov. A cleaner of raw cotton from fine litter // Scientific journal
of mechanics and technology. Vol. 2, Iss. 5, pp.293-297 (2023)

R.G. Rakhimov. On the merits of innovative and pedagogical approaches in
the educational system // NamSU Scientific Bulletin. Special. (2020)

R.G. Raximov, M.A. Azamov. Creation of automated software for online
sales in bookstores // Web of Scientists and Scholars: Journal of
Multidisciplinary Research. Vol. 2, Iss. 6, pp.42-55 (2024)

R.G. Raximov, M.A. Azamov. Technology for creating an electronic tutorial
/' Web of Scientists and Scholars: Journal of Multidisciplinary Research. Vol.
2, Iss.6, pp.56-64 (2024)

R.G. Rakhimov, A.A. Juraev. Designing of computer network in Cisco Packet
Tracer software // The Peerian Journal. Vol. 31, pp.34-50 (2024)

R.G. Rakhimov, E.D. Turonboev. Using educational electronic software in
the educational process and their importance // The Peerian Journal. Vol. 31,
pp.51-61 (2024)

Sh. Korabayev, J. Soloxiddinov, N. Odilkhonova, R. Rakhimov, A. Jabborov,
A.A. Qosimov. A study of cotton fiber movement in pneumomechanical
spinning machine adapter // E3S Web of Conferences. Vol. 538, Article ID
04009 (2024)

U.I. Erkaboev, R.G. Rakhimov, N.A. Sayidov. Mathematical modeling
determination coefficient of magneto-optical absorption in semiconductors in
presence of external pressure and temperature // Modern Physics Letters B.
2021, 2150293 pp, (2021).

U.I. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov. The influence of
external factors on quantum magnetic effects in electronic semiconductor
structures // International Journal of Innovative Technology and Exploring
Engineering. 9, 5, 1557-1563 pp, (2020).

370 |Page


https://scholar.google.com/scholar?cluster=1067286927904239595&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=1067286927904239595&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=3405265317515643240&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=2209485952168071771&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=2209485952168071771&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=16818246027719659227&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=14950747359566428048&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=14950747359566428048&hl=en&inst=8697446408056752236&oi=scholarr
http://webofjournals.com/index.php/12/article/view/1563
http://webofjournals.com/index.php/12/article/view/1563
http://webofjournals.com/index.php/12/article/view/1564
https://peerianjournal.com/index.php/tpj/article/view/859
https://peerianjournal.com/index.php/tpj/article/view/859
https://www.peerianjournal.com/index.php/tpj/article/view/860
https://www.peerianjournal.com/index.php/tpj/article/view/860
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/68/e3sconf_ipfa2024_04009/e3sconf_ipfa2024_04009.html
https://www.e3s-conferences.org/articles/e3sconf/abs/2024/68/e3sconf_ipfa2024_04009/e3sconf_ipfa2024_04009.html

Educator Insights: A Journal of Teaching Theory and Practice
Volume 2, Issue 5, May 2026
brightmindpublishing.com
BRIGHT MIND ISSN (E): 3061-6964
e Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

41

42.

43.

44.

45.

46.

47.

48.

49.

. Erkaboev U.I, Rakhimov R.G., Sayidov N.A. Influence of pressure on

Landau levels of electrons in the conductivity zone with the parabolic
dispersion law // Euroasian Journal of Semiconductors Science and
Engineering. 2020. Vol.2., Iss.1.

Rakhimov R.G. Determination magnetic quantum effects in semiconductors
at different temperatures // VII MexnyHapoaHoil Hay4HOIPaKTHYECKOMN
koH(pepenumu «Science and Education: problems and innovationsy». 2021.
pp.12-16.

Gulyamov G, Erkaboev U.I., Rakhimov R.G., Sayidov N.A., Mirzaev J.1.
Influence of a strong magnetic field on Fermi energy oscillations in two-
dimensional semiconductor materials // Scientific Bulletin. Physical and
Mathematical Research. 2021. Vol.3, Iss.1, pp.5-14

Erkaboev U.IL., Sayidov N.A., Rakhimov R.G., Negmatov U.M. Simulation
of the temperature dependence of the quantum oscillations’ effects in 2D
semiconductor materials // Euroasian Journal of Semiconductors Science and
Engineering. 2021. Vol.3., Iss.1.

Gulyamov G., Erkaboev U.I., Rakhimov R.G., Mirzaev J.I. On temperature
dependence of longitudinal electrical conductivity oscillations in narrow-gap
electronic semiconductors // Journal of Nano- and Electronic Physic. 2020.
Vol.12, Iss.3, Article ID 03012.

Erkaboev U.I., Gulyamov G., Mirzaev J.I., Rakhimov R.G. Modeling on the
temperature dependence of the magnetic susceptibility and electrical
conductivity oscillations in narrow-gap semiconductors // International
Journal of Modern Physics B. 2020. Vol.34, Iss.7, Article ID 2050052.
Erkaboev U.I., R.G.Rakhimov. Modeling of Shubnikov-de Haas oscillations
in narrow band gap semiconductors under the effect of temperature and
microwave field // Scientific Bulletin of Namangan State University. 2020.
Vol.2, Iss.11. pp.27-35

Gulyamov G., Erkaboev U.I., Sayidov N.A., Rakhimov R.G. The influence
of temperature on magnetic quantum effects in semiconductor structures //
Journal of Applied Science and Engineering. 2020. Vol.23, Iss.3, pp. 453—
460.

Erkaboev U.L., Gulyamov G., Mirzaev J.I., Rakhimov R.G., Sayidov N.A.
Calculation of the Fermi—Dirac Function Distribution in Two-Dimensional

371 |Page


https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://scholar.google.com/scholar?cluster=5032313180154727690&hl=en&oi=scholarr
https://www.scopus.com/authid/detail.uri?authorId=6602176343
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215841856

BRIGHT MIND ISSN (E): 3061-6964

Educator Insights: A Journal of Teaching Theory and Practice
Volume 2, Issue 5, May 2026
brightmindpublishing.com

PUBLISHING

Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

50.

51.

52.

53.

54.

55.

56.

57.

Semiconductor Materials at High Temperatures and Weak Magnetic Fields //
Nano. 2021. Vol.16, Iss.9. Article ID 2150102.

Erkaboev U.I., R.G.Rakhimov. Modeling the influence of temperature on
electron landau levels in semiconductors // Scientific Bulletin of Namangan
State University. 2020. Vol.2, Iss.12. pp.36-42

Erkaboev U.I., Gulyamov G., Mirzaev J.I., Rakhimov R.G., Sayidov N.A.
Calculation of the Fermi-Dirac Function Distribution in Two-Dimensional
Semiconductor Materials at High Temperatures and Weak Magnetic Fields //
Nano. 2021. Vol.16, Iss.9, Article ID 2150102.

Erkaboev U.IL., Rakhimov R.G., Sayidov N.A., Mirzaev J.I. Modeling the
temperature dependence of the density oscillation of energy states in two-
dimensional electronic gases under the impact of a longitudinal and
transversal quantum magnetic fields // Indian Journal of Physics. 2022.
Vo0l.96, Iss.10, Article ID 02435.

Erkaboev U.I., Negmatov U.M., Rakhimov R.G., Mirzaev J.1., Sayidov N.A.
Influence of a quantizing magnetic field on the Fermi energy oscillations in
two-dimensional semiconductors // International Journal of Applied Science
and Engineering. 2022. Vol.19, Iss.2, Article ID 2021123.

Erkaboev U.I., Gulyamov G., Rakhimov R.G. A new method for determining
the bandgap in semiconductors in presence of external action taking into
account lattice vibrations // Indian Journal of Physics. 2022. Vol.96, Iss.8, pp.
2359-2368.

U. Erkaboev, R. Rakhimov, J. Mirzaev, U. Negmatov, N. Sayidov. Influence
of the two-dimensional density of states on the temperature dependence of
the electrical conductivity oscillations in heterostructures with quantum wells
/I International Journal of Modern Physics B. 38(15), Article ID 2450185
(2024).

U.l. Erkaboev, R.G. Rakhimov. Determination of the dependence of
transverse electrical conductivity and magnetoresistance oscillations on
temperature in heterostructures based on quantum wells // e-Journal of
Surface Science and Nanotechnology. 22(2), pp.98-106. (2024)

U.I. Erkaboev, N.A. Sayidov, J.I. Mirzaev, R.G. Rakhimov. Determination of
the temperature dependence of the Fermi energy oscillations in
nanostructured semiconductor materials in the presence of a quantizing

372 |Page


https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57797621900
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=6602176343
https://www.scopus.com/authid/detail.uri?authorId=57215841856

BRIGHT MIND ISSN (E): 3061-6964

Educator Insights: A Journal of Teaching Theory and Practice

Volume 2, Issue 5, May 2026
brightmindpublishing.com

PUBLISHING

Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

58.

59.

60.

61.

62.

63.

64.

65.

magnetic field // Euroasian Journal of Semiconductors Science and
Engineering. 3(2), pp.47-52 (2021).

U.L. Erkaboev, N.A. Sayidov, U.M.Negmatov, J.I. Mirzaev, R.G. Rakhimov.
Influence temperature and strong magnetic field on oscillations of density of
energy states in heterostructures with quantum wells HgCdTe/CdHgTe // E3S
Web of Conferences. 401, 01090 (2023)

U.I. Erkaboev, N.A. Sayidov, U.M.Negmatov, R.G. Rakhimov, J.I. Mirzaev.
Temperature dependence of width band gap in InyGa,;.<As quantum well in
presence of transverse strong magnetic field / E3S Web of Conferences. 401,
04042 (2023)

Erkaboev U.IL., Rakhimov R.G., Sayidov N.A., Mirzaev J.I. Modeling the
temperature dependence of the density oscillation of energy states in two-
dimensional electronic gases under the impact of a longitudinal and
transversal quantum magnetic fields // Indian Journal of Physics. 2023.
Vol.97, Iss.4, 99.1061-1070.

G. Gulyamov, U.I. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov.
Determination of the dependence of the two-dimensional combined density
of states on external factors in quantum-dimensional heterostructures //
Modern Physics Letters B. 2023. Vol. 37, Iss.10, Article ID 2350015.

U.I. Erkaboev, R.G. Rakhimov. Determination of the dependence of the
oscillation of transverse electrical conductivity and magnetoresistance on
temperature in heterostructures based on quantum wells // East European
Journal of Physics. 2023. Iss.3, pp.133-145.

U.I. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, U.M. Negmatov, N.A. Sayidov.
Influence of a magnetic field and temperature on the oscillations of the
combined density of states in two-dimensional semiconductor materials //
Indian Journal of Physics. 2024. Vol. 98, Iss. 1, pp.189-197.

U. Erkaboev, R. Rakhimov, J. Mirzaev, N. Sayidov, U. Negmatov, A.
Mashrapov. Determination of the band gap of heterostructural materials with
quantum wells at strong magnetic field and high temperature // AIP
Conference Proceedings. 2023. Vol. 2789, Iss.1, Article ID 040056.

U.I. Erkaboev, R.G. Rakhimov. Simulation of temperature dependence of
oscillations of longitudinal magnetoresistance 1in nanoelectronic
semiconductor materials // e-Prime-Advances in Electrical Engineering,
Electronics and Energy. 2023. Vol. 5, Article ID 100236.

373 |Page


https://www.scopus.com/authid/detail.uri?authorId=56465989500
https://www.scopus.com/authid/detail.uri?authorId=57215841856
https://www.scopus.com/authid/detail.uri?authorId=57219605720
https://www.scopus.com/authid/detail.uri?authorId=57215840258
https://www.worldscientific.com/doi/abs/10.1142/S021798492350015X
https://www.worldscientific.com/doi/abs/10.1142/S021798492350015X
https://periodicals.karazin.ua/eejp/article/view/21835
https://periodicals.karazin.ua/eejp/article/view/21835
https://periodicals.karazin.ua/eejp/article/view/21835
https://link.springer.com/article/10.1007/s12648-023-02803-y
https://link.springer.com/article/10.1007/s12648-023-02803-y
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040056/2899940
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040056/2899940
https://www.sciencedirect.com/science/article/pii/S2772671123001316
https://www.sciencedirect.com/science/article/pii/S2772671123001316
https://www.sciencedirect.com/science/article/pii/S2772671123001316

BRIGHT MIND ISSN (E): 3061-6964

Educator Insights: A Journal of Teaching Theory and Practice
Volume 2, Issue 5, May 2026
brightmindpublishing.com

PUBLISHING

Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

66.

67.

68.

69.

70.

71.

72.

73.

U.IL. Erkaboev, R.G. Rakhimov, N.Y. Azimova. Determination of oscillations
of the density of energy states in nanoscale semiconductor materials at
different temperatures and quantizing magnetic fields // Global Scientific
Review. 2023. Vol.12, pp.33-49

U.IL. Erkaboev, R.G. Rakhimov, U.M. Negmatov, N.A. Sayidov, J.I. Mirzaev.
Influence of a strong magnetic field on the temperature dependence of the
two-dimensional combined density of states in InGaN/GaN quantum well
heterostructures // Romanian Journal of Physics. 2023. Vol. 68, Iss. 5-6,
pp.614-1.

R. Rakhimov, U. Erkaboev. Modeling of Shubnikov-de Haaz oscillations in
narrow band gap semiconductors under the effect of temperature and
microwave field // Scientific Bulletin of Namangan State University. 2020.
Vol.2, Iss. 11, pp.27-35.

U. Erkaboev, R. Rakhimov, J. Mirzaev, N. Sayidov, U. Negmatov, M.
Abduxalimov. Calculation of oscillations in the density of energy states in
heterostructural materials with quantum wells // AIP Conference
Proceedings. Vol. 2789, Iss.1, Article ID 040055.

R. Rakhimov, U. Erkaboev. Modeling the influence of temperature on
electron landau levels in semiconductors // Scientific and Technical Journal
of Namangan Institute of Engineering and Technology. 2020. Vol. 2, Iss. 12,
pp.36-42.

U.I. Erkaboev, R.G. Rakhimov. Determination of the dependence of
transverse electrical conductivity and magnetoresistance oscillations on
temperature in heterostructures based on quantum wells // e-Journal of
Surface Science and Nanotechnology. 2023

Y.U. DOpkadoes, P.I'. Paxumon, K.M. Mupszaes, H.A. Caiiunos, Y.M.
HermaroB. BpluncieHne oOCHMUISIUMM — [UIOTHOCTH  DHEPTreTUYECKUU
COCTOSIHUI B TETEPOHAHOCTPYKTYPHBIX MaTepHaiax TMpU HAITUYUU
MPOJIOJIBHOTO W TIOTIEPEYHOTO CHJIBHOTO MarHuTHoro mons // Hayunbie
OCHOBBI HCTIOJB30BaHMS MH(POPMAITMOHHBIX TEXHOJIOTH HOBOTO YPOBHS U
COBpEMEHHbIE MpoOJieMbl aBromMaTu3auuu : [ MexayHapoaHoll Hay4yHOM
KoHpepeHiuu, 25-26 anpenst 2022 roga. ctp.341-344.

U.I. Erkaboev, R.G. Rakhimov. Oscillations of transverse magnetoresistance
in the conduction band of quantum wells at different temperatures and

374 |Page


http://scienticreview.com/index.php/gsr/article/view/156
http://scienticreview.com/index.php/gsr/article/view/156
http://scienticreview.com/index.php/gsr/article/view/156
https://rjp.nipne.ro/2023_68_5-6/RomJPhys.68.614.pdf
https://rjp.nipne.ro/2023_68_5-6/RomJPhys.68.614.pdf
https://rjp.nipne.ro/2023_68_5-6/RomJPhys.68.614.pdf
https://scholar.google.com/scholar?cluster=18389742113983897180&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=18389742113983897180&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=18389742113983897180&hl=en&inst=8697446408056752236&oi=scholarr
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040055/2899939
https://pubs.aip.org/aip/acp/article-abstract/2789/1/040055/2899939
https://www.academia.edu/download/95467703/427478577.pdf
https://www.academia.edu/download/95467703/427478577.pdf
https://cir.nii.ac.jp/crid/1390861559985843328
https://cir.nii.ac.jp/crid/1390861559985843328
https://cir.nii.ac.jp/crid/1390861559985843328
https://rep.bntu.by/handle/data/125284
https://rep.bntu.by/handle/data/125284
https://rep.bntu.by/handle/data/125284
https://link.springer.com/article/10.1007/s10825-024-02130-3
https://link.springer.com/article/10.1007/s10825-024-02130-3

BRIGHT MIND ISSN (E): 3061-6964

Educator Insights: A Journal of Teaching Theory and Practice
Volume 2, Issue 5, May 2026
brightmindpublishing.com

PUBLISHING

Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

74.

75.

76.

77.

78.

79.

80.

magnetic fields // Journal of Computational Electronics. 2024. Vol. 23, Iss. 2,
pp-279-290

Y.U. Dpkadoes, P.I'. Paxumon, X.M. Mwupzaes, H.A. Caitnmos, Y.M.
Hermaros. PacueTsl TemnepatypHas 3aBUCUMOCTb SHEPT€TUYECKOTO CIIEKTpa
JJEKTPOHOB M JABIPOK B Pa3pEIICHHOW 30HBI KBAHTOBOW SMBI IIpU
BO3JICUCTBUM TOMEPEYHOTO KBAHTYIOIIETO MarHUTHOro mnosis // Hayunbie
OCHOBBI HCHOJB30BaHMS MH(POPMAIIMOHHBIX TEXHOJIOTM HOBOTO YPOBHS U
COBpEMEHHbIE MpOoOJeMbl aBTomMaTu3anuu : [ MexayHapoaHol Hay4yHOM
koH(pepeHiuu, 25-26 anpens 2022 roga. ctp.344-347.

U.I. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov.
Calculation of oscillations of the density of energy states in
heteronanostructured materials in the presence of a longitudinal and
transverse strong magnetic field // International conferences ‘“Scientific
foundations of the use of new level information technologies and modern
problems of automation. 2022. pp.341-344

U.I. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov.
Calculations of the temperature dependence of the energy spectrum of
electrons and holes in the allowed zone of a quantum well under the influence
of a transverse quantizing magnetic field // International conferences
“Scientific foundations of the use of new level information technologies and
modern problems of automation. 2022. pp.344-347

R.G. Rakhimov, U.l. Erkaboev. Modeling of Shubnikov-de Haase
oscillations in narrow-band semiconductors under the influence of
temperature and microwave fields // Scientific Bulletin of Namangan State
University. 2022. Vol. 4, Iss.4, pp.242-246.

R.G. Rakhimov. The advantages of innovative and pedagogical approaches
in the education system // Scientific-technical journal of NamIET. Vol. 5, Iss.
3, pp-292-296 (2020)

P.I'. Paxumos, ¥Y.M. OpkaboeB. MoaenupoBanue ocumusiiuii [1yOHnkosa-
ne ['aa3a B y3KO30HHBIX MOJIyIPOBOJIHUKAX IMOJ IEHCTBUEM TEMIEPATyphl U
CBUY nons // Hamanran naBiat yHUBepCcUTETH MMM axOopoTtHOMacu. 2019.
Vol. 4, Iss. 4, pp.242-246

U.I. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov.
Modeling the Temperature Dependence of Shubnikov-De Haas Oscillations

375 |Page


https://link.springer.com/article/10.1007/s10825-024-02130-3
https://rep.bntu.by/handle/data/125285
https://rep.bntu.by/handle/data/125285
https://rep.bntu.by/handle/data/125285
https://scholar.google.com/scholar?cluster=7885526568847246543&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=7885526568847246543&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=7885526568847246543&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6195807726005273425&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6195807726005273425&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6195807726005273425&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6196573262535945060&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6196573262535945060&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=6196573262535945060&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://scholar.google.com/scholar?cluster=8861843823933129303&hl=en&inst=8697446408056752236&oi=scholarr
https://periodicals.karazin.ua/eejp/article/view/23056

Educator Insights: A Journal of Teaching Theory and Practice
Volume 2, Issue 5, May 2026
brightmindpublishing.com
BRIGHT MIND ISSN (E): 3061-6964
e Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

81.

82.

83.

84.

85.

86.

87.

88.

89.

in Light-Induced Nanostructured Semiconductors // East European Journal of
Physics. 2024. Iss. 1, pp. 485-492.

M. Dadamirzaev, U. Erkaboev, N. Sharibaev, R. Rakhimov. Simulation the
effects of temperature and magnetic field on the density of surface states in
semiconductor heterostructures // Iranian Journal of Physics Research. 2024

U.I. Erkaboev, N.Yu. Sharibaev, M.G. Dadamirzaev, R.G. Rakhimov. Effect
of temperature and magnetic field on the density of surface states in
semiconductor heterostructures // e-Prime-Advances in Electrical
Engineering, Electronics and Energy. 2024. Vol.10, Article ID 100815.

U.L. Erkaboev, Sh.A. Ruzaliev, R.G. Rakhimov, N.A. Sayidov. Modeling
Temperature Dependence of The Combined Density of States in
Heterostructures with Quantum Wells Under the Influence of a Quantizing
Magnetic Field // East European Journal of Physics. 2024. Iss.3, pp.270-277.
U.I. Erkaboev, N.Yu. Sharibacv, M.G. Dadamirzacv, R.G. Rakhimov.
Modeling influence of temperature and magnetic field on the density of
surface states in semiconductor structures // Indian Journal of Physics. 2024.
U.L. Erkaboev, G. Gulyamov, M. Dadamirzaev, R.G. Rakhimov, J.I. Mirzaev,
N.A. Sayidov, U.M. Negmatov. The influence of light on transverse
magnetoresistance oscillations in low-dimensional semiconductor structures
// Indian Journal of Physics. 2024.

P.I'. PaxumoB. MoaenupoBaHue TeEMIIEPATYpPHO-3aBUCUMOCTH OCLUMIUIALMN
MOTMIEPEYHOTO  MArHUTOCONPOTUBIIEHUS U DJCKTPONPOBOJAHOCTH B
TEeTEPOCTPYKTYpax C KBaHTOBBIMH siMamu // (OOpa3oBaHHMe Hayka H
WHHOBaIMoOHHbIE uaeu B mupe. 2024. Vol. 37, Iss. 5, pp.137-152.

N. Sharibaev, A. Jabborov, R. Rakhimov, Sh. Korabayev, R. Sapayev. A new
method for digital processing cardio signals using the wavelet function // BIO
Web of Conferences. 2024. Vol. 130, Article ID 04008.

A .M. Sultanov, E.K. Yusupov, R.G. Rakhimov. Investigation of the Influence
of Technological Factors on High-Voltage p’~—n° Junctions Based on GaAs //
Journal of Nano- and Electronic Physics. 2024. Vol. 16, Iss. 2, Article ID
01006.

U.I. Erkaboev, R.G. Rakhimov, J.I. Mirzaev, N.A. Sayidov, U.M. Negmatov.
Influence of temperature and light on magnetoresistance and electrical
conductivity oscillations in quantum well heterostructured semiconductors //
Romanian Journal of Physics. 2024. Vol. 69, pp.610

376 |Page


https://periodicals.karazin.ua/eejp/article/view/23056
https://ijpr.iut.ac.ir/article_3536_en.html
https://ijpr.iut.ac.ir/article_3536_en.html
https://ijpr.iut.ac.ir/article_3536_en.html
https://www.sciencedirect.com/science/article/pii/S2772671124003954
https://www.sciencedirect.com/science/article/pii/S2772671124003954
https://www.sciencedirect.com/science/article/pii/S2772671124003954
https://periodicals.karazin.ua/eejp/article/view/23822
https://periodicals.karazin.ua/eejp/article/view/23822
https://periodicals.karazin.ua/eejp/article/view/23822
https://periodicals.karazin.ua/eejp/article/view/23822
https://link.springer.com/article/10.1007/s12648-024-03360-8
https://link.springer.com/article/10.1007/s12648-024-03360-8
https://link.springer.com/article/10.1007/s12648-024-03253-w
https://link.springer.com/article/10.1007/s12648-024-03253-w
http://newjournal.org/index.php/01/article/download/11117/10771
http://newjournal.org/index.php/01/article/download/11117/10771
http://newjournal.org/index.php/01/article/download/11117/10771
https://www.bio-conferences.org/articles/bioconf/abs/2024/49/bioconf_bft2024_04008/bioconf_bft2024_04008.html
https://www.bio-conferences.org/articles/bioconf/abs/2024/49/bioconf_bft2024_04008/bioconf_bft2024_04008.html
https://essuir.sumdu.edu.ua/handle/123456789/94923
https://essuir.sumdu.edu.ua/handle/123456789/94923
https://rjp.nipne.ro/2024_69_5-6/RomJPhys.69.610.pdf
https://rjp.nipne.ro/2024_69_5-6/RomJPhys.69.610.pdf

. Educator Insights: A Journal of Teaching Theory and Practice
¢ Volume 2, Issue 5, May 2026
y’ brightmindpublishing.com
BRIGHT MIND ISSN (E): 3061-6964
e Licensed under CC BY 4.0 a Creative Commons Attribution 4.0 International License.

90

91.

92.

93.

. Y.U. Dpkaboer, P.I'. Paxumon, X.M. Mupzaes, H.A. Caitngos, V.M.

HermatoB, C.M. TlaiijparoB. BnusHue temmneparypsl Ha OCUWUIALMH
MOTIEPEYHOTO MarHUTOCOIPOTHUBIICHUS B HU3KOPA3MEPHBIX
MOJTIYITPOBOJTHUKOBBIX CTpyKTypax // Namangan davlat universiteti Ilmiy
axborotnomasi. 2023. Iss. 8, pp.40-48.

U. Erkaboev, N. Sayidov, R. Raximov, U. Negmatov, J. Mirzaev. Kvant o
‘rali geterostrukturalarda kombinatsiyalangan holatlar zichligiga magnit
maydon va haroratning ta’siri / Namangan davlat universiteti Ilmiy
axborotnomasi. 2023. Iss. 6, pp.16-22

V.. Dpkabdoes, P.I. PaxumoB. Brluuciaenue temnepaTypHO 3aBUCUMOCTH
MOTIEPEYHOM 3JICKTPOIPOBOHOCTH B KBAHTOBBIX SIMaxX TPHU BO3JCHCTBHH
KBaHTyIOIIEro MarHutHoro mnosst // 1I- MexayHapoqHoil KOoH(epeHLHH
«DyHnaMeHTanbHbIe U MPUKIIAIHBIE TPOOIEMbl (PU3UKHU MOTYIIPOBOIHUKOB,
MUKPO- U HAHOAJIEKTPOHUKM». TammkeHt, 27-28 oktsa0ps 2023 1. cTp.66-68.
R.G.Rakhimov. Simulation of the temperature dependence of the oscillation
of magnetosistivity in nanosized semiconductor structures under the exposure
to external fields // Web of Technology: Multidimensional Research Journal.
2024. Vol.2, Iss.11, pp.209-221

377 |Page


https://research-edu.com/index.php/namdu/article/view/599
https://research-edu.com/index.php/namdu/article/view/599
https://research-edu.com/index.php/namdu/article/view/599
https://research-edu.com/index.php/namdu/article/view/221
https://research-edu.com/index.php/namdu/article/view/221
https://research-edu.com/index.php/namdu/article/view/221

