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Abstract : The article is devoted to the scientific activity of the famous Central Asian scientist-encyclopedist Abu Ali ibn Sina, known 

in Europe as Avicenna. The article provides information about his scientific work "The Book of Knowledge", analyzes the scientific 

data of the fourth chapter of this book , devoted to mathematics and geometry, which provides information about spatial geometric 

bodies. The data from the historical manuscript is proposed to be used in the modern educational process. 
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_________________________________________________________________________________________________________

Studying the scientific heritage and applying it in teaching 

modern academic disciplines is an urgent task in teaching and 

educating the younger generation. To this end, we turned to the 

scientific work of the great Central Asian scientist Abu Ali ibn 

Sina, known in Europe as Avicenna. He was born in 980 in the 

village of Afshana, near ancient Bukhara. Known as a healer 

who contributed to the development of world medicine, Ibn Sina 

was an encyclopedic scientist who conducted scientific activities 

in the field of various sciences, including the exact ones. The 

scientific work of the scientist "Knowledge Book" is of great 

interest from the point of view of the history of mathematics, in 

particular geometry. The "Book of Knowledge" (Doniishoma) 

by the great medieval scientist Abu Ali ibn-Sina (Avicenna) is a 

short encyclopedia of philosophical, logical, physical and 

mathematical knowledge, written in his native language. This 

and a similar book in Arabic entitled "The Book of Salvation" 

(Kitab an-najat), the mathematical chapters of which are very 

close to the corresponding "Books of Knowledge", are an 

abbreviation of the multivolume work of Ibn-Sina "The Book of 

Healing" (Kitab ash-shifa), also written in Arabic. The first three 

chapters of the "Book of Knowledge" are devoted to logic, 

philosophy and physics, the fourth - to mathematics. The 

translation of the text of the mathematical chapters of the "Book 

of Knowledge" was carried out by Russian and Central Asian 

scientists from the manuscripts of the texts of the mathematical 

chapters of the "Book of Healing" stored in the Leiden Library. 

In the preface to his work, Ibn Sina writes that he should “very 

briefly cover the foundations and questions of the five sciences 

of wisdom of the ancients. First, logic, which is a science, is a 

yardstick; secondly, physics, which is the science of things 

related to feeling and in motion and change; thirdly, the science 

of the structure and arrangement of the universe, of the position 

and form of movement of the heavens and stars in order to know 

the truth in a proper way; fourthly, the science of music, the 

disclosure of the Causes of harmony and disharmony of sounds 

and the properties of melodies; fifthly, the science of what lies 

outside of nature ”(ie, metaphysics, as philosophy was called in 

the time of Ibn Sina). The astronomical chapter was to be 

preceded by a geometrical chapter, and the musical chapter by 

an arithmetic chapter, necessary for understanding these 

chapters. However, as the student of Ibn Sina al-Juzjani writes 

in the preface to the mathematical chapters of the Book of 

Knowledge, “what he wrote in this book on mathematics was 

lost” and was restored by al-Juzjani on the basis of the 

manuscripts of Ibn Sina that he had. The "Five Sciences of 

Wisdom of the Ancients" mentioned by Ibn Sina in the preface 

to the "Book of Knowledge", together with geometry and 

arithmetic, are the famous seven "free arts" that underlie 

philosophical education both in antiquity and in the Middle 

Ages. ... In medieval Europe, four mathematical sciences - 
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geometry, astronomy, arithmetic, music - constituted the so-

called ("four-way"), taught in higher schools, in contrast to 

grammar, dialectics (the art of argument) and rhetoric (art 

eloquence), constituting the "three way" taught in elementary 

(trivial) schools. The teaching of sciences in the medieval East 

was similarly structured. Therefore, the complex of sciences set 

forth in the mathematical chapters of the "Book of Knowledge" 

is the main content of the medieval "quad-rnvium". As an 

interconnected complex of theoretical and applied mathematical 

sciences, "quadrivium" dates back to the ancient Pythagoreans, 

one of the principles of which was a close connection between 

geometry and arithmetic (the Pythagoreans considered numbers 

as figures composed in a certain way from units - points). Ibn 

Sina, whose main scientific specialties were philosophy and 

medicine, worked creatively in the field of mathematical 

sciences. Al-Juzjani writes in his biography of Ibn Sina: “In 

Isfahan he started finishing the“Book of Healing”and finished 

with“Logika”and“Almagest”. And before that, he gave an 

abridged presentation of Euclid's Principles of Geometry, 

arithmetic and music, and included additions in every book on 

the mathematical sciences, since he found that there was an 

urgent need for additions. '. Mathematics is touched upon in the 

philosophical chapter of the "Book of Knowledge" and in the 

scientific correspondence of Ibn-Sina with another great Central 

Asian scientist Abu-r-Reikhan al-Biruni, concerning the works 

of Aristotle "On the Sky" and "Physics". In the philosophical 

chapters of the "Book of Knowledge" Ibn-Sina gives a definition 

of a discrete quantity and a continuous value, as well as 

definitions of a point, line, surface and body (1, 2 and 5th 

definitions of the I of the book "Beginning" and the 1st definition 

XI of the book "Elements"), and also gives five proofs of the 

unlimited divisibility of space. In the third question about the 

book "On the Sky" Ibn Sina answered al-Biruni's question 

whether it should be considered that bodies have six sides only 

in the case of a cube or in all cases, in the affirmative, since each 

body, regardless of its there are only three dimensions of the 

shape. In the 4th question about the same book of Ibn Sina, as in 

the philosophical book "Books of Knowledge", answering al-

Biruni; he proves the unlimited divisibility of space. In the 6th 

question, here Ibn-Sina discusses the question of bodies of 

rotation that have an ovoid or lenticular shape, that is, about 

elongated and flattened ellipsoids of rotation. In the 5th question 

about "Physics" Ibn-Sina breaks down the question of tangency 

of parallelograms constructed at four corners formed by two 

intersecting straight lines 2. Mathematical chapters are very 

interesting for the history of science both by the choice of 

material and its coverage, and in the geometric part, where all 

sentences are given with proofs, by methods of proof that often 

do not coincide with the methods of Euclid. The geometric 

chapter of the "Book of Knowledge" consists of 12 sections. 

Historical and mathematical studies show that although the 

exposition of Ibn Sina's book is close to Euclid's Beginnings, Ibn 

Sina's sections do not coincide in content with them. Here Ibn 

Sina does not give definitions of a point, line and surface, 

apparently for the reason that these definitions were given in the 

philosophical chapter of the "Book of Knowledge", but neither 

there nor in the geometric chapter does he give definitions of a 

straight line and plane. Ibn Sina also does not give the axioms 

and postulates of Euclid, considering most of them to be obvious 

truths, and he tries to prove the most complicated of Euclid's 

postulates - the famous V ("postulate on parallel lines"). Section 

I "Books of Knowledge" is devoted to intersecting lines on the 

plane and in space. The types of angles are determined here. It 

should be noted that if the basics of planimetry and stereometry 

in Euclid are set out in different books (the basics of planimetry 

are in Book I of the Beginnings, the basics are stereometry in the 

XI), Ibn Sina combines them in one section. Section II is devoted 

to parallel lines. It provides a proof of Ibn-Sina V postulate. It is 

also based on the definition of parallel lines as equidistant lines 

on a plane containing a statement equivalent to the V postulate. 

However, Ibn Sina proves much easier than other scientists of 

that time - a straight line falling on two parallel lines forms inner 

one-sided angles in the sum equal to two right angles. His proof 

of the V postulate is that if two straight lines, which, when they 

intersect the third, form internal one-sided angles in the sum of 

less than two straight lines, would not intersect, that is, would be 

parallel, this would contradict what was proved proposal. 

Section III is devoted to triangles. Section IV is devoted to 

constructions using a circle and a ruler. Although for the first 

time Euclid's three postulates are essentially rules of action with 

an ideal compass and ruler, Euclid never mentions these tools. 

The explicit mention of a compass and a ruler indicates that Ibn 
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Sina's approach to the foundations of geometry was 

fundamentally different from that of Euclid. In this article, we 

examined and analyzed some sections of the "Book of 

Knowledge" of the scientist. Information about the scientific 

works of Ibn Sina devoted to mathematics, geometry can be used 

in educational institutions when teaching mathematical sciences 

and graphic disciplines. "Books of knowledge" of the great 

Central Asian scientist Abu Ali ibn Sina was a kind of textbook 

on the sciences of philosophy, logic, physics, mathematics, that 

is, the scientist can be considered an enlightener of his time - the 

Middle Ages. This scientific work testifies to the interconnection 

of the European and Eastern sciences, to the study, supplement 

and analysis of the classical literature of the science of geometry 

- Euclid's "Beginning". Undoubtedly, the scientist made a 

contribution to world science, including the development of the 

exact sciences - mathematics and its component part - geometry. 
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