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Introduction

Abstract

It is known that every person learns from his teacher, matures
and becomes known throughout the country. Even the great world
hero Alexander the Great learned from his teacher Aristotle and
always respected him. It is impossible to imagine an adult without a
teacher . That's why there are proverbs in our nation such as "A
disciple who has not seen a teacher will rise to any position"”, "A
teacher is as great as your father", "Don't leave your teacher". This
means that the teacher is respected like a father, and the Uzbek
tradition of teacher-disciple goes back to a very distant history, which
requires a special scientific study, of course.

Representatives of world science recognized "11th century - Beruni's century”. The teacher of the great
thinker and encyclopedist Abu Rayhan Beruni is considered to be the famous scientist Abu Nasr ibn Iraq, and
their teacher-student relationship is still an example for everyone after more than a thousand years. Below are
some comments about the mentor-disciple relationships of these two great figures.

In his youth, Abu Rayhan Beruni (973-1048) studied with his teacher, the famous scientist Abu Nasr ibn
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Irag, learned the secrets of science and read many of his works. The first teacher, coach and teacher in
Uzbekistan. Ibn Iraq also had a strong love for Abu Rayhan, and dedicated 12 works on astronomy, geometry
and mathematics to him, and mentioned this future student with respect in many of his works. The date of
birth of the teacher is unknown, but it is recorded in the sources that he died in Ghazna in 1034.

Abu Nasr ibn Irag introduced Beruni to Euclidean geometry and Ptolemy's astronomical teaching. He
noted that his student was extremely talented, and wrote that Beruni carried out independent astronomical
observations in his youth (994-995), for which he also invented a special astronomical instrument. Ibn Iraq,
recognized as the founder of spatial trigopnometry, an encyclopedic scientist in the field of astronomy, was
rightfully called "The Second Ptolemy" (History of Khorezm in new studies - T., - Urganch, "Navroz", 2019.
P. 288).

was the mature scholar of his time, Abu Nasr Muhammad ibn Irag, cousin of the African Khwarazmshah
Abu Abdullah. Tbn Iraq was involved in politics, used a rich library, participated in the conversation of

scholars, and was famous for participating in scientific debates. At the age of 25, he took the young Abu
Rayhan under his patronage, because the teacher's works on astronomy and spherical geometry were popular.

As a teenager, Abu Rayhan was interested in science and learned mathematics from the scholar 1bn Iraq,
and philosophy from Abu Sah al-Masihi. At the age of 17, he made independent astronomical observations
and measured the geographical width of the city. In 994, at the age of 21, he determined how close the plane
of the ecliptic is, and was the first in the world to create a globe (Ahmedov B. Sources of the history of
Uzbekistan. 2nd edition, -T.: "Teacher"”, 2001. P.128). At the age of 16-17, Abu Rayhan became a mature
scientist in astronomy and mathematics, at the age of 20 he wrote three works. At the age of 20-21, he won
the title.

In 1017, Ibn Iraq and his close disciple Abu Rayhan Beruni came to the palace of Sultan Mahmud of
Ghaznavi and served there until the end of his life. But the future great scientist spent the first period of his
life - his childhood and teenage years - in his hometown, Kot, the ancient capital of Khorezm, during the reign
of Abu Abdullah Muhammad ibn Iraq, the last representative of the Khorezmshahs - African dynasty. There
is no clear information about the family of Beruni, because his according to his words, he did not know his
father or grandfather. The great scholar writes: "I swear by Allah that | frankly do not know my lineage."
After all, I don't even know my grandfather, how can | know my grandfather when I don't even know my
father?"

So Abu Rayhan was orphaned by his parents as a child, but because of his sharp mind and talent, he
attracted the Iragi rulers of Kot. (Bulgakov P. G. Abu Rayhan Beruni - T.: "Science”, 1973. B. 8).

This verse refers to Ibn Iraq, the son of the aforementioned Khorezm Shah's uncle. According to Beruni's
testimony, this same Ibn Irag was his first teacher and mentor. The year of the teacher's birth is unknown. But
according to biobibliographer Khayriddin al-Zirikli, he died in Ghazna in 1034. But in some sources, this date
is 1036. If it is taken into account that Abu Nasr's grandfather was the Khorezm Shah of Iraq at the beginning
of the 10th century, and that his son, that is, Abu Nasr's uncle, was seen by the famous traveler and geographer
Ibn Fazlan on the throne of Khorezm in 921-922, then it can be assumed that Abu Nasr was in his 50s at the
end of the 10th century. Then Beruni was 25 years old when he was born. Abu Nasr ibn Irag was a great
mathematician and astronomer of his time. According to Omar Khayyam, "He was the greatest of the
scientists engaged in mathematics" (Omar Khayyam. Trakaty-M., 1964. P. 104).

During Beruni's youth, Khorezmshah Abu Abdullah Muhammad ibn Ahmad ibn lIrag, the last
representative of the Iraqgi dynasty, was the governor of Kot. Abu Nasr Mansur ibn Ali ibn Irag, the son of his
uncle Ali ibn Iraq, is the first and main tutor and teacher of Abu Rayhan. In many of his works, Beruni noted
with deep satisfaction that the teacher taught him knowledge froma young age. Ibn Irag was a famous scientist
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of his time, he was famous not only in Khorezm, but also in many foreign countries with his scientific works
and discoveries in mathematics and astronomy.

The number of works written by the teacher is about 15, 12 of which he dedicated to his student Abu
Rayhan, six of them are devoted to the very important problem of medieval mathematics - the theorem of
sines, and the proof of this theorem is given. Alloma - "Correction of Menelaus' "Spherical” ("Islah kitab
Manalaus fi al-Kuriyyat™), "Reformation of the shape of Menelaus' "Spherical” ("Maqola fi islah shakl
Manalaus fi kuriyyat™), "The arcs of the celestial sphere one by one A treatise on the determination of
intersecting shapes and proportions without using them™ ("Risola fi ma'rifya al-kisi al-falaki ba’zuho min ba'
bi tariqghayr tarig ma'rifatiha fi shakl al-gi‘a van-nisba al-muallafa™), "Theorem of flat and spherical sines for
right-angled and acute-angled triangles”, "Shahi Almagesteb™ (“al-Majist al-Shahi"), "Book of Azimuths"
("Kitab as-sumit™), etc.

The main ideas of his master's collections were the first to be inculcated in his work by his student Abu
Rayhan. Although the theorem of spherical sines looks rather simple from the outside, it has made it possible
to easily solve various problems of spherical astronomy. For example, in geography, with its help, it was
possible to find the coordinates of geographical points. In spherical astronomy, it was possible to find the
equatorial and ecliptic coordinates of fixed stars and planets. Beruni used the formula of this theorem very
effectively in his "Geodesia" and "Kanuni Masudi" (History of Khorezm in new studies - T.: Urganch,
Navro'z, 2019. P. 288-289).

One of the main astronomical works of 1bn Iraq is considered to be "Shahi Almagest shahi”. In addition,

he is also the author of manuals written in Arabic. "The book on making a heptagon” is a work created on a
geometric basis: "Commentary on Menelaus' Spherica™ - a work of the theory of Menelaus about the spherical
triangle; "Book of Azimuths™ - methods of astronomical views are discussed. Ibn 'lIrag's contribution to

mathematics is that he is considered one of the founders of spherical trigonometry, as he made the greatest
contribution to spherical geometry. And he proved the theory of spherical sine and flatness for the first time.

Khorezmshah Abul Abbas dedicated to Mamun "Kitab fi kuriya as-sama" (*"The book about the shape of
the sky as a sphere™), "Risola filhalli shubhaten arazat fil-magalat as-solis ashara min kitabal-usul™ (in the
thirteenth article of the book "Fundamentals” treatise on solving the doubt given by him), "Risala fi sana al-
usturlab bit-tariq assi na i ila Abi Abdallah Muhammad ibn Ali al-Mamun™ ("A treatise sent to Abu Abdullah
Muhammad ibn Ali al-Mamun on making the usturlab using the method of art") wrote works such as The
world-renowned scientist Abu Nasr Irag's contribution to world science was highly appreciated by such
scientists as Paul Luke (Germany), E. Kennedy (USA), Yu. Samso (Spain), K. Jensen (Holland). His "Treatise
with Answers to Questions on Geometry" was translated into German and published by G. Ziiter in 1910.

The scientific institution formed in Khorezm in the 11th century and later named Ma'mun Academy soon
became a major center of knowledge in Central Asia. The traditions of this scientific center are inextricably
linked with the scientific and cultural center of Khorezm and Kot Udums during the African period. It is
known that Kot was the ancient capital of Khorezm, where a group of scholars had traditionally gathered. The
most famous figure among them is Abu Nasr ibn Irag, who achieved high achievements in the field of exact
sciences, published a number of scientific treatises, and at the same time, he was a teacher who cultivated a
great scholar like Beruni. Ibn Irag proved the theorem of sines for planar and spherical triangles in his work
entitled "Spherica". After that, it became possible to solve all the problems of spherical astronomy and
astronomy in general before the invention of telescopes. Beruni was the only potential student of Ibn Iraq who
fully mastered these achievements and traditions.

Abu Rayhan Beruni's place in Khorezm Ma'mun Academy is also incomparable. He was not limited only
to the sciences he learned from his teacher, but also engaged in many other fields of science of that time.
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Among them, the history of ancient peoples, religion, and the issue of scientific relations between them took
an important place. Indian history, ethnography, and religion also played an important role in his scientific
work. The formation and development of Khorezm Ma'mun Academy is inextricably linked with the life and
work of the great encyclopedist Abu Rayhan Beruni. Along with Beruni, mature scientists such as Ibn Iraq,
As-Saalibi, Ibn Miskovayh, Abu-I-Khair Hammar, Abu Sahl Mashihi, 1bn Sina worked effectively in this
scientific institution.

So, for more than a thousand years, the traditions of teacher-studentship between teacher Abu Nasr ibn
Iraq and student Abu Rayhan Beruni have been imprinted in history. If these noble traditions are observed in
the current period, if lessons are learned from this lesson and relevant conclusions are drawn, the processes
of spiritual growth in our society will be accelerated. In the new Uzbekistan, the weight of world scientists
such as Abu Nasr ibn Irag and Abu Rayhan Beruni will increase even more.
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