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I. INTRODUCTION

The educational-methodological manual "The emergence and formation of
science: Scientific concepts about the universe" includes texts of prominent
thinkers (scientists, writers and philosophers) of pre-classical ancient Greece,
(revealing the essence and nature) of the most significant scientific concepts of that
time. The three-part structure of the manual allows to focus the reader's attention
alternately on the four main components that make up the worldview of a person

in early Antiquity:

The world order, or the ancient understanding of the structure and
functioning of the world, the Cosmos as an ordered harmonious whole, Society, as
a recreated cosmic order on Earth, and Man, as an element of this order. Also, this
structure of the manual allows you to trace the origin, development of science in
general, and the formation of highly specialized branches of knowledge, from
which astronomy, geology and geography, medicine, biology, logic, philosophy,
jurisprudence and mathematics will develop over time. Of course, modern science
in the form in which we know it is not the creation of exclusively Western
European thought; here, of course, there is knowledge accumulated by both the
Middle East and Asian countries. However, for the main, key branch of the

development of science as a whole, it is supposed to begin with Antiquity.

The most ancient mythology and philosophy did not dismember the picture
of the world: nature, man, deity are one in it. In general, a person in the ancient
world order is only a material that contributes to the introduction to higher,
impersonal values. Consciousness of this type, naturally, gravitates towards power,
in which it expresses itself, as it is assumed, the sought absolute. Power is
understood as an unconditional value, as the most complete expression of the
mystery of being. It arises independently of a person as a reflection of the spirit of
the Universe. A person must consciously submit to this power, not even pretending

to comprehend its meaning. Here the individual is not considered as a value, on the
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contrary, any uniqueness of a person is assessed as evil, as a hindrance. However,
this domination of universality does not exclude the emergence of ethical
principles of mercy, humanity, goodness, the awakening of a sense of self-
awareness of the individual, and already in the period of late antiquity the word
"fellow citizen" becomes not an empty phrase, but carries with it very important

and sometimes heavy obligations.

At the end of each chapter, the reader is presented with questions, the
answers to which contribute not only to repetition and consolidation of the studied
material, but also make it possible to analyze the reasons for the emergence of
interest or the need for a particular type of knowledge, allow, based on the material
presented, to philosophize on topics of progressive or the downward movement of

the development of ancient Greek (and, therefore, ours) thought.

This book is intended for bachelors and masters of both socio-humanitarian
and natural science specialties of a higher educational institution; can be useful in

the study of philosophy and history and methodology of science.



1. GUIDELINES

When studying primary sources for this section, pay attention to the
formation of scientific ideas about space as a kind of natural (in the broad sense of
the word) order. This presupposes an analysis of the cosmogonic, cosmological

and geological knowledge of the scientists of Antiquity.

Sensual space, sensual-material cosmologism - this is the basis of ancient

culture.

It is interesting that even idealists looked with affection at the starry sky, at
the sensual space ... They rotate beautifully for an eternity: always the same,
symmetrically, harmoniously, without any disturbance. Such should be the human
soul ... the visible, audible, tangible, material cosmos in the mind of the ancient
Greek is nothing more than a huge body of a living human being, both as a whole

and in all its parts.

... Ancient culture is not only objectivism, but it is also a material-sensual
cosmologism. This is how it differs from medieval philosophy and the religion of

the absolute spirit.

. Ancient people believed that self-movement arose from the very
beginning. There is no need to go into the infinity of searching for the principle of
movement. Instead of a thing, since it is and moves, then it is alive, animate ...
Therefore, the cosmos ... is also animate, also intelligent. All this is understood in
human terms: since the human body is rational and animate, so much as the cosmos

is animate and intelligent.

... If the firmament, the stars exist, but there is nothing that would create this
cosmos, for the cosmos exists eternally, by itself, then it is its own absolute for
itself.

... Since there is an absolute cosmos, which we see, hear, feel, therefore, this

cosmos is a deity.



... Cosmos is the absolute deity. Pantheism flows from the foundations of
this objectivist and sensibly understood cosmos. Thus, ancient culture grows on
the basis of pantheism. Someone might argue: is there nothing but space? And the
gods? Gods are higher than space?

... Ancient gods are those ideas that are embodied in space, these are the

laws of nature that govern it.!

tJloceB A.®., Taxo-T'omu A.A. u Ap. AHTUYHAs JIUTepaTypa: YUeOHUK JUIsS BbICIIEH IIKOJIBI /
[Tox pen. A.A. Taxo ['onu. - 5-e u3n., nopa6. - M.: Ue-Po, 1997. — C. 484-485.
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I11. COSMOGONY

ANAXIMANDER

Pseudo-Plutarch. Stromata, 2 // Fragments of early Greek philosophers. Part 1,
p. 118.

After him [Thales] Anaximander, a friend of Thales, said that the absolute
cause of the emergence and destruction of the Universe is the infinite, from which,
according to him, the firmaments (ovpavoi) and in general all infinite cosmos
emerged. He argued that the death of [the firmaments] is taking place, and much
earlier - [their] birth, and from time immemorial the endless century repeats itself
in a circle all the same. He says that the Earth is cylindrical in shape, but its height
is a third of its width. He says that when this cosmos emerged from the eternal [?],
Something fraught with hot and cold emerged, and then a sphere of flame grew
around the air [cold fog] surrounding the Earth like bark around a tree. When it
came off and was enclosed inside certain circles, the Sun, Moon and stars arose.
He also says that in the beginning man was born from animals of a different
species, based on the fact that the rest of the animals soon begin to feed on their
own and only one person needs long-term nurture, so he would never have survived

at first, being so [helpless].
Hippolyte. Refutation of all heresies, Vol. 1, 6. Ibid. P. 120.

(1) [So] Anaximander becomes Thales's listener. Anaximander, son of
Praxias, a Miletus. Sey said that the beginning of beings [things] is a certain nature
of the infinite, from which the firmaments and the cosmos in them are born. He
calls [the nature of the infinite] "eternal and ageless” and [says] that it
"encompasses all cosmos.” Time, in his words, in the sense that birth, being and
death [of the worlds-firmaments] are predetermined. (2) He asserted that the

beginning and the element of beings are infinite, first introducing this name of the



beginning, and that, in addition, there is an eternal motion in which the birth of the

firmaments takes place.
Augustine. On the City of God, VIII, 2.

Thales was succeeded by his listener Anaximander and changed his view of
the nature of things. For not from one thing (like Thales, from moisture), but from
his own beginnings, he thought, everything is born. He believed that these
principles of single things are endless and give rise to countless worlds along with
everything that only arises in them; those worlds, as he believed, now decay, then
are born again - each in accordance with his life century, during which he can
persist. But he also did not give any role to the divine mind in this creation of

things.

ANAXIMENES

Pseudo-Plutarch. Stromats, 3 // Fragments of early Greek philosophers. Part 1,
p. 130.

It is reported that Anaximenes considered the air to be the beginning of all
things. By its extended size, it is infinite, but by its qualities it is determined. All
things are born by some kind of condensation (mvyvmoic) and, conversely,
rarefaction (Gpaimoig) of air. As for the movement, it has existed since time
immemorial. He says that in the process of "felting” [out of] the air, the first
appeared the Earth, very flat, and therefore it is quite natural that it floats in the air.
Both the Sun, and the Moon, and other stars originate and originate from the Earth.
So, he claims that the Sun is the Earth, but only from the rapid movement it also

warmed up enormously.
Simplicius. Commentary on Aristotle's Physics, pp. 1121, 12. Ibid. P. 131.

One cosmos, and moreover arisen and destroyed, is believed by those who

say that the cosmos is always, but not always the same, but after certain periods of
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time it becomes this or that, as [believed] Anaximenes, Heraclitus, Diogenes and

subsequently Stoics.

PYTHAGORAS
Aristotle. Metaphysics, Book 1, 5, 985 - 986.

The so-called Pythagoreans took up mathematics and, having mastered it,
began to consider its principles as the beginning of everything that exists. Since
among the beginnings in mathematics, it was numbers by nature that were the first,
and the Pythagoreans saw much in common in numbers - more than in fire, earth
and water - with existence and that which is born (for example, one property of
numbers is justice, the other is the soul and mind, third - luck, and so on in other
cases). They 40 also saw that the properties and relationships inherent in harmony
are expressible in numbers, and since everything else is clearly likened to numbers,
they assumed that the elements of numbers are elements of existence, that heaven
itself is harmony and number. Everything that was in harmony with numbers,
musical chords, parts of the sky and the whole order of the universe, they collected
and systematized. If something was missing, they filled the gap to make the
teaching coherent. For example, if the number ten seemed to them perfect and all-
encompassing, then, in their opinion, there should also be ten moving celestial

bodies. If they saw only nine, then they introduced the tenth - Anti-Terror...

HERCLITUS

Diogenes Laertius. About the life, teachings and sayings of famous philosophers.
S. 333-335 with exceptions.

He spoke about everything that the world is subject to, for example, that the

sun is as large as it is seen.
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The beginning is fire; everything is the exchange (amoibe) of fire and arises
through rarefaction and condensation. (However, he does not give a clear
exposition.) Everything arises from the opposite and flows with all its integrity like
a river. The universe is finite, and the world is one. It arises from the fire and again
proceeds into the fire alternately, round and round, for all eternity; this is done
according to Destiny. In opposites, that which leads to birth is called war and strife,
and that to anger is called harmony and peace. Change is a path up and down, and
along it the world arises. Namely, the thickening fire emanates into moisture,
condenses into water, and the water grows stronger and turns into earth - this is the
way down. And on the other hand, the earth crumbles, water is born from it, and
from the water - everything else (at the same time, it reduces almost everything to
sea fumes) - this is the way up. Vapors are born from the earth and from the sea,
some are light and clear, others are dark: from the light, fire multiplies, from others
- moisture. What kind of environment above this, he does not explain, but says that
it has hollows (scaphai) facing us, and in them light vapors, collecting, form
flames, which are the luminaries. The brightest and hottest is the flame of the sun,
for other luminaries are farther from the earth and therefore shine and warm less,
and the moon, although closer to the earth, moves in an unclean place. The sun
moves in a transparent and restless place and at a commensurate distance from us,
which is why it warms and shines more. Eclipses of the sun and moon happen
because the hollows turn upward, and the monthly changes of the moon happen

because the hollow turns a little...

Simplicius. Commentary on Aristotle's Physics. c. 24, 4 /I Fragments of early
Greek philosophers. Part 1.P. 201.

[Heraclitus] also assumes a certain period and a certain time of the cosmic

change in accordance with some fatal necessity.

Opinions of philosophers, I, 27, 1. Ibid. S. 201.
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Heraclitus [believes] that everything [happens] according to fate, which is
identical to necessity. So, he writes: "For [everything?] Is completely

predetermined by fate."
Opinions of philosophers, I, 28, 1. ("On the essence of fate"). Ibid. S. 201.

Heraclitus considered the essence of fate to be reason (logos), permeating

the substance of the Universe...
Opinions of philosophers, I, 7, 22. Ibid. S. 201. 42

Heraclitus ... [defined] fate as reason (logos), creating [all] things through

[their] "running-in-opposite-sides".

Cleomed. About the circulation of heavenly bodies, I, | (61). // Fragments of early
Greek philosophers. Part 1. P. 205.

The earth will not be used up from this, since it, in turn, receives
compensation from the air and the sky: "the way up and down," says Heraclitus,
since the substance transforms and changes entirely, obeying the demiurge in

everything to control and preserve the Universe...
Plato. Cratil.

402 and Heraclitus says somewhere that "everything that exists flows
[moves], and nothing remains in place,” and also, likening everything that exists to

the flow of a river, he says that "twice you cannot enter the same river."

401 d Those who call her Hosea, perhaps almost according to Heraclitus,
believe that everything that exists moves and nothing remains in place. And they
consider the impetus to be the beginning and the root cause, and in this case the

name is perfect for this goddess.
Plato. Theetetus.

160 d ... and this coincides with the statements of those who, following

Homer, Heraclitus and all this tribe, believe that everything flows like a river...
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[...]

152 c:... but from the impulse, movement and mixing of one with the other
all those things arise, about which we say that they exist, although we say it
incorrectly, for nothing is ever, but always becomes. And in this, in turn, all the
sages agreed, except Parmenides: Protagoras, and Heraclitus, and Empedocles, and
among the poets, the greatest in every kind of poetry: in comedy - Epicharm, in

tragedy - Homer, who, referring to “the father of the immortals

The ocean and mother Tefisu”, declares everything to be a product of flow

and movement.

Clement of Alexandria. Stromats, V, 103, 6 (vol. I, p. 396 St.) // Fragments of
early Greek philosophers. Part 1.P. 217.

| will not pass over in silence and Empedocles; this physicist mentions the
ascension of all things, believing that one day there will be [their] transformation
into the substance of fire. (104, 1) Heraclitus of Ephesus adheres to this view with
indisputable evidence, who recognized, on the one hand, a certain eternal cosmos,
on the other, subject to destruction, knowing that [this last] cosmos in the sense of
diacosmesis does not differ from that which is in a certain condition. (2) That he
recognized as eternal a special [= concrete] cosmos consisting of all substance is
evident from his following words: “This cosmos, the same for all, was not created
by any of the gods, no people, but it always there was, is and will be an eternally
living fire, regularly igniting, regularly extinguishing." (3) The following testifies

to the fact that he recognized him as arisen and annihilable...
Aristotle. About the sky, A 10.279 b12.

They assert that the Sky [= the Universe] arose, but at the same time some -
that it arose eternal, others - annihilable, and still others - that it is alternately in
one state, then in another, [periodically] annihilated, and that this continues eternal,

as Empedocles of Akragant and Heraclitus of Ephesus assert.
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Simplicius. Comments on "On the Sky", p. 294, 4 N. // Fragments of early Greek
philosophers. Part 1.P. 218.

And Heraclitus says that the cosmos turns into fire, then it is again formed
from fire after certain periods of time, in the following words: "Combustion
regularly and regularly extinguished." This view was subsequently held by the
Stoics ... (p. 294, 13) And Heraclitus, expressing his wisdom in riddles, puts into
the swap words a different meaning than most [interpreters] find in them: the above
words [Heraclitus], it would seem, refer to the emergence of space, but he also
writes the following: "This space was not created by any of the gods, none of the
people, but it has always been." However, Alexander, who is inclined to believe
that Heraclitus taught about the origin and destruction of space, understands the
word “space” in this second case differently. Heraclitus does not contradict himself
at all, as it might seem, says [Alexander]. In this case, he calls "Cosmos" not this
diacosmesis, but beings in general and their [temporal] structure (diGta&w), in
accordance with which there is an alternating change of the universe into one of
two [phases, that is, ekpirosis and diacosmesis] : now into fire, now into this ["such
and such"] space. Such an alternating change of existence and such a "cosmos" do
not have a beginning in time, but "have always been." Alexander also adds that
those who believe that there is an alternate change in the states of the universe
teach more about a qualitative change in the universe than about its origin and
destruction. Ibid, p. 367, 9: This means that the cosmos did not arise and cannot be
destroyed. For from the fact that some bodies transform into each other, it does not
follow that some parts of the cosmos' are destroyed. The argument of Alexander,
directed against Empedocles and Heraclitus, [who assert that the cosmos arises and
is destroyed alternately, and that it is not the cosmos that arises and is destroyed,
but that its states change, but that it remains forever, is valid for us.

Simplicius. Commentary on Aristotle's Physics, p. 1121, 12. Ibid. S. 218-219.

A single cosmos is believed to have arisen and to be destroyed by those who

claim that it always exists, but not always the same, but becomes now one or the
14



other, after certain periods of time, 45 such as Anaximenes, Heraclitus, Diogenes

[Apollonian] and subsequently the Stoics.
Simplicius. Commentary on "On Heaven", p. 620-621, 4. Ibid. P. 221.

[Aristotle] goes to those who believe [the primary element of the subtlest of
the four elements - fire, to which Hippasus of Metapontus and Heraclitus of
Ephesus belonged ... Then he expounds the views of those who do not give [fire]
any form and only consider it to be fine particles, when combined, the rest [bodies]
arise from it, as if by fusion and sintering of golden sand: for when the fire

coalesces and thickens, denser bodies arise from it, but nothing is mixed with it.
Opinions of philosophers, I, 3, 11. Ibid. P. 219.
... As the fire goes out, everything is ordered into space.
Opinions of philosophers, I, 7, 22. Ibid. P. 227.
Heraclitus [believes to be a god] periodic eternal fire.

Plutarch. On the creation of the soul in Timaeus, 1014 A. Ibid. P. 219.

“This cosmos was not created by any of the gods, none of the people,” says
Heraclitus, “as if fearing that, having abandoned the thought of God, we did not

suspect that a certain person was the creator of the cosmos.
Hippolyte. Refutation of all heresies, 1X, 10, 7. Ibid. 237.

[Heraclitus] also teaches about the judgment of the world, and that
everything in it will be engulfed in fire. “Everyone and everything, having
suddenly appeared, will be judged and seized by Fire,” he says [fr. 82]. He
considers this fire possessing consciousness and the reason for the control of the
Universe, about which he says: "All this is ruled by Perun." ["Rules"], that is,
"governs"; He calls the eternal flame "Perun". He calls it need and excess [fr. 55].

In his language, need is diacosmesis, and Excess is exirosis.
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PARMENIDES

Opinions of philosophers, I, 24, 1 ("On the origin and destruction™) // Fragments

of early Greek philosophers. Part 1 .. p. 281.

Parmenides and Melisse denied origin and destruction, since they considered

the universe to be motionless.
Opinions of Philosophers, I, 7, 26 (*What is God?"). In the same place. P. 281.
According to Parmenides, motionless, finite, spherical.
Opinions of Philosophers, I, 25, 3 ("On Necessity"). In the same place. P. 281.

Parmenides and Democritus: everything is out of necessity (évéyyn), she is
fate (swapuévn), Truth (Dike), providence (mpovowa) and the creator of the

COSMOS.
Plutarch. Against Kolot, 13. 1114 D. Ibid. P. 281.

[Parmenides] does not abolish either one or the other reality [neither noetic
nor doxical things], but pays tribute to each: to the category of the one-and-being,
he classifies the intelligible reality, calling it “being” as something eternal and
indestructible, and “one” - as something similar to itself and not amenable to
differentiation, and he refers sensual reality to the category of disordered and
moving. The means of cognizing these [two realities] can be seen, on the one hand,
in the “infallible heart of an easily convincing Truth” [B 1, 29], which 47 is in
contact with the intelligible and in the same state, and on the other “The opinions
of mortals, in which there is no certainty accurate [B 1, 30], since they are in contact
with things subject to all kinds of changes and affects and do not preserve self-
identity [lit. "Prone to likelihood"].

Opinions of philosophers (Stobey) 11, 4, 11 ("Will we destroy the cosmos?™). Ibid.
C 282.
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Xenophanes, Parmenides, Melissa: [believe] the cosmos is unarisen, eternal

and indestructible.

Opinions of philosophers (Stobey), 11, 7, 1 ("On the structure of the cosmos™). Ibid.
P. 282.

Parmenides says that there are crowns, closely intertwined [or: "twisted
around"], following each other, one of the rarefied [substance], the other of the
dense, and between them there are still others, mixed of light and darkness. That
which embraces all [crowns] and surrounds like a wall is solid, under it is a crown
of fire. And that which [is] in the very center of all [the crowns] is also solid, and
around it is again a fiery [crown]. And the most average of the mixed [crowns] for
all [them] is the “parent” of movement and birth; he also calls him “the helmsman
goddess”, “key holder”, Truth (Dike) and Necessity (Ananke). Aer (dark air) - the
release of the earth, which has evaporated [from it] due to its too strong
compression [of its own. "Felting"]. The sun and the Milky Way are vents of fire.
And the Moon is mixed of both: aera and fire. Above all, the ether surrounding
everything is located, under it is the fiery [substance] - what we call "sky", and

under it is the earthly world.
Aristotle. Ibid. B 9.336 a 3.

Because, as they say, the hot tends to separate, and the cold tends to unite
together, and each of the other [bodies] creates one thing, the other undergoes, from
them, [as from matter], they say, and through them [as a driving cause] all the rest

is created and destroyed.
Cicero. Teachings of Academicians, Il, 37, 118.
Parmenides [believes] fire is what moves the earth by what it takes shape.
Cicero. On the nature of the gods, I, 11, 28: [Theology of Parmenides].

Parmenides invents something like a wreath containing a fiery sheen or a

circle of light that surrounds the sky and which he calls God. It is impossible to
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suspect either a divine image or consciousness in him. And the same [author] has
many more monsters: after all, he refers to the gods "War", "Strife", "Lust" and
other things of the same kind, which are destroyed either by illness, or sleep, or
oblivion, or old age. The same is about the luminaries, but since we have already
refuted this teaching [= of the divinity of the luminaries] in the case of another

[philosopher], we will omit it in the case of this [Parmenides].

EMPEDOCLES

Opinions of philosophers, I, 24, 2 ("On the origin and destruction"). // Fragments

of early Greek philosophers. Part 1.P. 346.

Empedocles, Anaxagoras, Democritus, Epicurus and everyone who explains
the origin of the cosmos by the accretion of small corpuscles and introduces
connection and separation, recognize the emergence and destruction not in the
proper sense; in their opinion, the emergence does not occur through a qualitative

change, but through quantitative accretion.
Simplicius. Commentary on Physics, p. 1123, 25. Ibid. P. 350.

The second way [of interpretation of movement] belongs to Empedocles,
who assumes the alternation of movement and rest. He accepted that both the
intelligible and the sensory cosmos consist of the same four elements, of course,
the first is paradigmatic [as a prototype], and the second is iconic [in terms of
display]. He believed that Love is the creative cause of the intelligible cosmos,
forming Sfayros by means of unity, which he also calls God and sometimes denotes

in the neuter gender:

There was Sharo (Sfayron) ...and the creative cause of the sensible cosmos
is Hatred, which creates this cosmos by separating [the elements] every time it
reaches incomplete domination. In this space, one can also observe the connection

and separation...
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Hippolyte. Refutation of all heresies, VII, 29, 22 pp.; With. 214, 16 pp. Ibid. P.
351.

Strife, constantly destroying and tearing apart the creation of Love.
According to Empedocles, this is the most important law of the organization of the
Universe, as it says so. Necessity (Ananke) he calls the transformation from One
to many in the era of Strife and from many to One in the era of Love. Gods,
according to him, are four mortals - Fire, Water, Earth, and Air - and two

immortals, unborn, eternally hostile to each other - Strife and Love.
Simplicius. Commentary "On the sky", p. 293, 18. Ibid. P. 353.

Others argue that one and the same cosmos arises alternately 50 and is
annihilated and, having re-emerged, is annihilated again, and that such alternation
is eternal. So Empedocles supposes the alternate domination of Love and Strife:
the first gathers all things into One and destroys the cosmos of Strife and creates

Sfayros from it, and Strife again separates the elements and creates this cosmos.
Stobey. I, 10, 11, p. 121, 16. Ibid. P. 356.

Empedocles calls ardor and ether Zeus, the Life-giving Hero - the earth,
Aidoneus - the air, since it does not have its own light, but is illuminated by the
Sun, the Moon and other stars, and Nestida and the mortal spring - sperm and water.
Thus, the universe consists of four elements, the nature of which is formed by
opposites: dryness, moisture, warmth and cold. By mutual mixing in a certain
proportion, they produce a universe that is subject to partial changes, but generally

does not allow decomposition.
Aristotle. Metaphysics, A 4.985 a 21.

Empedocles, to a greater extent than Anaxagoras, uses [driving] causes, but
still he is insufficient and does not achieve consistency in them: in many cases,
Love divides him, and Strife unites. So, every time the Universe disintegrates into

elements under the action of Strife, the fire combines into one, as well as each of
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the other elements, when under the action of Love they again converge into One,

then each of the elements must again be divided into particles.

Control questions

1. What is the ancient Greek cosmogony?

2. Compare the ancient Greek cosmogonic concepts with the cosmogony of other

cultures? What can be distinguished in common in such representations?

3. What representations (ideas) passed into ancient Greek cosmology from myths?
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IV. COSMOLOGY

THALES

Pseudo-Plutarch, 11, 11, 1. // Fragments of early Greek philosophers. Part 1. P.
111. The followers of Thales believe that the Earth is in the center [of the

Universe].

Theon Smirnsky. An exposition of mathematical subjects useful in reading Plato,
p. 556.

Eudemus in his "History of Astronomy" reports that Enopides was the first
to discover the inclination of the zodiac and the cycle of the great year, Thales -
the eclipse of the Sun and the fact that its period relating to the solstice does not

always turn out to be equal.
Aristotle. Politics, A IV, 4, 1259.

Thales was reproached for the futility of his studies, the reason for his
poverty. Then, having learned from the arrangement of the stars about the future
rich harvest of olives, in winter he distributed all the money in advance for the oil
presses of Miletus and Chios. He hired them for next to nothing, because no one
gave more, and when the time came and the demand for them suddenly increased,
he began to give them at his own discretion. So, having collected a lot of money,
he showed that philosophers can easily get rich if they want, but this is not what

they care about. This is how he showed his wisdom.

Opinions of philosophers, 11, 13, 1 // Fragments of early Greek philosophers.
Part1, p. 112.

("What is the essence of stars, wandering and motionless"): According to

Thales, the stars are made of earth, but at the same time are incandescent.
Opinions of philosophers, 11, 20, 9. Ibid., P. 112.

According to Thales, the Sun is earthy.
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Opinions of philosophers, 11, 25, 8. Ibid., P. 112.
Thales argued that the moon is made of earth.
Opinions of philosophers, 11, 24, 1. Ibid., P. 112.

Thales was the first to say that an eclipse of the Sun occurs when the Moon,
which is Earth-like in nature, passes along a plumb line below it, and this is visible
when [the observer] is in the position of a mirror image [= "on one straight line"]

in relation to the disk.

Oxyrinchus papyrus 3710, stb. 11, 36-43; v. 53 (1986), p. 97 (Commentary on the
Odyssey, XX; 2nd century AD). Ibid., P. 112.

The fact that eclipses occur on a new moon is said by Aristarchus of Samos,
who writes: “Thales said that the Sun is eclipsed when the Moon covers it,
reasoning about this from the day on which [usually] eclipses occur. Some call this

day the triacada (thirtieth), others neomeny (new moon). "

Wed Cicero. On the state, I, 16, 25 (Anaxagoras' theory of eclipses, cf. 59 A
18): Thus, although not on every new moon, it can only happen on a new moon ...
In those days it was new and 53 unknown theory - that eclipses of the Sun occur
due to its covering by the Moon. They say that Thales of Miletus first understood
this.

Opinions of philosophers, 11, 27, 5. Ibid., P. 112.

Thales was the first to say that [the moon] is illuminated by the sun.

Pythagoras, Parmenides, Empedocles, Anaxagoras, Metrodorus - the same.
Pliny. Natural history, 18, 213. Ibid., P. 112.

Hesiod, who is also credited with "Astronomy" [ch. 4], reports that the
morning setting of the Pleiades occurs on the day of the autumnal equinox, and
Thales - that on the 25th day after the equinox [12 A 20 follows].
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[Testimonies of Diogenes, the Scholiast Platonov and Kallimachus
(Meandrius?) About the "discovery" of the Ursa Minor] Scholia to the Iliad XVIII,
487: [Ursa Minor = Kinosura] Homer does not mention, since it was later
discovered by Thales of Miletus, one of the seven wise men ... Scholias to Arat,
27. 39: [Bears = Chariots] - two. The large one was opened by Nauplius, and the
second, smaller one - by Thales the Wise. Gigin. Astronomy, 11, 2: [Why is Ursa
Minor is called the Phoenician star?] The fact is that Thales, who carefully
examined this object [Ursa Minor is a more accurate navigational landmark than
the Great Bear] and was the first to call her the Ursa Major, was a Phoenician

genus, as says Herodotus.

ANAXIMANDER

Diogenes Laertius. On the life, teachings and sayings of famous philosophers, p.
93.

Anaximander of Miletus, son of Praxias. He taught that the beginning and
the basis is the infinite (apciron), and did not define it either as air, or as water, mi
as anything else. He taught that the parts change, but the whole remains unchanged.
The earth rests in the middle, taking the place of the focal point, and it is spherical.
The moon does not shine with its own light, but borrows it from the sun. The sun

IS no less than the earth and is the purest fire.

Opinions of Philosophers, 11, 20, 1 ("On the Substance of the Sun"). // Fragments
of early Greek philosophers. Part 1.P. 125

Anaximander [believes that the Sun] is a circle twenty-eight times larger
than the Earth, like a chariot wheel, with a hollow rim, filled with fire, in a certain
place detecting fire through the mouth, as if through a tube-nozzle of a blacksmith's
bellows. This [hole] is the Sun.

Opinions of Philosophers, 11, 21, 1 (*On the Size of the Sun"). Ibid. P. 125.
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Anaximander: The sun is equal to the Earth, and the circle from which it has
an outlet and which is carried in a circle is twenty-seven times larger than the Earth.
Opinions of philosophers, 11, 24, 2 ("On the eclipse of the Sun™). In the same place.
S. 125. Anaximander: [an eclipse occurs] when the mouth of the exhalation of fire

is closed.

Opinions of Philosophers, 11, 25, 1 (*On the substance of the moon™). Ibid. P.
125.

Anaximander: when the mouth of the wheel is clogged.

Hippolyte. Refutation of all heresies, Vol. 1, 6. // Fragments of early Greek
philosophers. Part 1, p. 120.

(3) The Earth is a floating body, nothing holds it, but it remains in place due
to the equal distance from all [points of the periphery of the cosmos]. Its shape is
round, {rounded}, similar to the drum of a stone column: from [two] flat surfaces
we walk on one, and the other is opposite to it. (4) The luminaries arise in the form
of a circle of fire, separated from the fire [scattered] in space, and covered by the
air [= fog], while the vents [in the shell] are some tube-like passages through which
the luminaries are visible, therefore, when the vents are closed, eclipses occur. (5)
The moon is seen now full, now flawed due to the closure or opening of the
passages. The circle of the Sun is twenty-seven times the size of the Moon <~

eighteen>; above all is the Sun, below all - the circles of fixed stars...

ANAXIMENES

Diogenes Laertius. On the life, teachings and sayings of famous philosophers, p.
93.

Anaximenes of Miletus, son of Eurystratus, was a disciple of Anaximander;
some write that he also studied with Parmenides. 56 He said that the origin is the
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air and the infinite, and that the luminaries do not move above the earth, but around

the earth. The language he used was lonian, simple and unsophisticated.

Hippolyte. Refutation of all heresies, I, 7, 1 // Fragments of early Greek
philosophers. Part 1, S. 130-131.

... (4) The earth is flat and has saddled the air; likewise, the Sun and the
Moon and other stars - all of which are made of fire - float in the air [int. "Ride"]
due to the flat shape. (5) The luminaries originated from the Earth due to the fact
that sweat rises from it; when the perspiration is thinned, fire is born, and from the
fire ascending upward, the luminaries are clustered. In the space of the luminaries
there are also earthy formations that revolve with them. (6) The luminaries,
according to him, do not move under the Earth, as others believed, but around the
Earth, as if a felt cap were turning around our head. The sun hides not because it
goes under the Earth, but because it hides behind the higher sides of the Earth
(winter happens) because it moves away from us at a greater distance. The stars do

not warm because of the distance to a great distance...

Opinions of philosophers (Stobey), 11, 11, 1 ("On the substance of the sky™). Ibid.
P. 131.

Anaximenes and Parmenides believe that the sky is a revolving vault, the

most distant [eaten, "most external relative"] from the Earth.

Opinions of philosophers (Stobey), 11, 13, 10 ("On the substance of stars,

wandering and motionless™). Ibid. P. 132.

Anaximenes: stars of a fiery nature, but also include a number of earthly

bodies that revolve with them, 57 [remaining] invisible.

Opinions of philosophers (Stobey), 11, 14, 3 ("On the shape of the stars"). Ibid. P.
132.
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Anaximenes: The stars are nailed to the ice-like vault like nails. [In Pseudo-
Plutarch's edition, added:] And some [believe that the stars] are fiery leaves, like

drawings.
Theon Smirnsky. With. 198, 14 Hiller (from Derkillid). Ibid. P.132.

Evdem in the "History of Astronomy" [fr. 145 Wehrli] reports that Enopides
was the first [cf. 41, 7] discovered ... and Anaximenes - that the Moon receives

light from the Sun and how it is eclipsed.

HERACLITUS
Opinions of philosophers, 11, 11, 4 ("On the essence of heaven"). Ibid. P. 227.
Parmenides, Heraclitus, Strato, Zeno: heaven made of fire.
Opinions of philosophers, 11, 13, 8 ("On the essence of the stars™) Ibid. P. 227.
Parmenides and Heraclitus: the stars are clots of fire.
Opinions of philosophers, 11, 17, 4. Ibid. P. 227.

Heraclitus and the Stoics believe that the stars are fed by terrestrial

evaporation.
Opinions of philosophers, 11, 20, 16 ("On the essence of the Sun™) Ibid. P. 227.

Heraclitus and Hecateus believe the Sun is an intelligent ignition from the

sea.
Opinions of Philosophers, 11, 22, 2 ("On the Form of the Sun"). Ibid. P. 227.58
According to Heraclitus, bowl-shaped, concave.

Opinions of philosophers, 11, 24, 3 ("On the eclipses of the Sun") Ibid. P. 227.
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Heraclitus [believes that eclipses occur] due to the rotation of the bowl-
shaped body, so that the concave side is [turned] up, and the convex side is down,

in the direction of our gaze.
Opinions of Philosophers, 11, 27, 2 ("On the Shape of the Moon™). Ibid. P. 227.
According to Heraclitus, it is bowl-shaped.

Opinions of Philosophers, 11, 28, 6 ["On the Illumination of the Moon"]. Ibid. P.
227.

According to Heraclitus, the Sun and the Moon are illuminated in the same
way: being bowl-shaped in shape, the luminaries perceive the rays from wet

evaporation and shine [not themselves, but] in our imagination...

Opinions of Philosophers, 11, 29, 3 ["'On the Eclipse of the Moon*]. Ibid. P.
2217.

Heraclitus: due to the rotation of the bowl-shaped body.
Opinions of philosophers, 1V, 3, 12. Ibid. P. 230.

Heraclitus believes the soul of the cosmos to be evaporation from the
moisture in it, and the soul in animals - the only begotten of the external and

internal [property. "In them"] evaporation.
Olympiodorus. Commentary on Meteorology, p. 136, 6. Ibid. S. 225-226.

Whence it is clear that the Sun does not feed on wet evaporation. We will
surpass the paradoxology of Heraclitus: the Sun will be no longer just new every
day according to Heraclitus, but also new at every single moment [every "now"].
After all, Heraclitus argued that the sun is fire; being in the east, it lights up due to
the heat there, and when it reaches the west, it goes out due to the cold there.

Scholias to Plato's "State", 498 A. Ibid. P. 226.
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The natural philosopher Heraclitus of Ephesus said that the Sun, having
reached the western sea and plunging into it, goes out, and then, passing under the

Earth and reaching the east, flares up again, and this happens forever.
Hippolyte. Refutation of all heresies, I, 4, 3. Ibid. P. 234.

Empedocles believed that the entire space around us is full of evil, and evil
extends from the Earth to the Moon, and does not go further, since the space above

the moon is cleaner. Heraclitus also thought so.
Oxyrinch papyrus 3710 (v. 53, L, 1986), stb. Il, 43 f. Ibid. P. 254.

Heraclitus: (a) "As the months pass, [the moon] makes its transformations in
more or less days that have elapsed since its appearance on one new moon of the
next [new moon]." Diodorus interpreted it this way. At the end of the months, the
moon hides, getting closer to the sun and getting into the sun's rays; disappearing
for a while, she reappears on the new moon>. ... ... is in between and there is no
visible phase [...] And again he [= Heraclitus] says the following: (b) “The month
appears on the third day and becomes visible as the full moon on the sixteenth day
in fourteen days; within an incomplete [month], it decreases in 13 days. " Indeed,
if, having begun to be visible on the 3rd of the new moon, it reached the [phase] of
the full moon in 14 days, then it is clear that on the 16th it would not have been
visible as a full moon yet, for when it is 60 now it first appears on the new moon
[= 1st day], it reaches the full moon phase on the 14th in equal time [= 14 days],
when it first appears on the 3rd, it reaches the full moon phase on the 17th in 14

days.
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PARMENIDES

Diogenes Laertius. About the life, teachings and sayings of famous philosophers.
S. 339.

He was the first to declare that the earth is spherical and that its place is in
the middle. There are two bases, fire and earth, and the first is the creator, the
second is the substance. The human race has its first origin from the sun, but heat

and cold, of which everything consists, is stronger than the sun.

[...]

Apparently, he was the first to discover that the evening star and the morning

star are one and the same star (as Favorin says in Book V of Notes) ...

Opinions of philosophers (Stobey), 11, 11, 4 ("On the substance of the
sky"). Ibid. P. 282.

According to Parmenides, Heraclitus, Strato, Zeno, the sky consists of fire.

Opinions of philosophers (Stobey), 11, 13, 8 ("On the substance of the
stars"). lbid. P. 283.

Parmenides and Heraclitus consider the stars to be fireballs.

Opinions of philosophers (Stobey), 11, 15, 7 61 (On the order of the
stars™). Ibid. P. 283.

Parmenides is the first in the ether to place the Morning Star, which, in his
opinion, is identical with the Evening Star, behind it is the Sun, and below it are
those stars that are in the fiery [sphere], which he calls “the sky” [B 10, 5].

Opinions of philosophers (Stobey), 11, 20, 8 ("On the essence of the Sun™)
Ibid. P. 283.

According to Parmenides and Metrodorus, the Sun is made of fire.
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Opinions of Philosophers, 11, 25, 3 ("On the Essence of the Moon") Ibid. P.
283.

According to Parmenides, from fire.
Opinions of philosophers, 11, 26, 2 ("On the size of the moon™) Ibid. P. 283.

According to Parmenides, it is equal [in magnitude] to the Sun, since [?] Is

illuminated by it.

Opinions of philosophers (Stobey), 11, 28, 5 ("On the illumination of the
moon™) lbid. P. 283.

Thales was the first to say that the Moon is illuminated by the Sun.

Pythagoras, Parmenides.

Opinions of philosophers (Stobei), 11, 20, 8 a (*On the essence of the
Sontsa") Ibid. P. 283.

According to Parmenides, the Sun and the Moon stood out from the Milky
Way, the Sun - from a more rarefied mixture, i.e. hot, the Moon - from a denser,

i.e. cold one.
Opinions of philosophers, 111, 1, 4 62 ("On the Milky Way") Ibid. P. 283.

According to Parmenides, the mixture of dense and thin produced a milky

color.
Opinions of philosophers (Stobey), 11, 1, 2 (*On the cosmos"). Ibid. P. 282.

. Parmenides, Melissa, [recognize] one cosmos ... (3) Anaximander,
Anaximenes ... - countless cosmos ... Aristotle. On the origin and destruction, B 3.
330 b 13. Those who initially admit two [elements], such as Parmenides, fire and

earth, consider the intermediate [bodies], that is, air and water, their mixtures.
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EMPEDOCLES

Diogenes Laertius. About the life, teachings and sayings of famous philosophers.
P. 327.

He reveres the sun as a vast accumulation of fire, larger than the moon; the
moon is round; the sky is crystal-like; and the soul, he says, is clothed in various

kinds of animals and plants - these are his words:
| was already a youth once, | was a virgin once,
| was a bush, I was a bird and a wordless sea fish...
Anonymous. Commentary on Arat, ch. 6, p. 97, 24. lbid. P. 351.

The Universe revolves around its axis every day and hourly, as the
Akragantets [follows fr. 95, 2]. He calls the sphere Sfairos, similar to the way
Homer uses [the masculine form] éomepog, “evening” instead of the [feminine
form] eonépa, “round” means 63 “spherical”, and the expression poviav mtepumnyéa

- constancy of rotation.

Opinions of philosophers, 11, 13, 11 ("On the essence of the stars"). //
Fragments of early Greek philosophers. Part 1.P. 364.

According to Empedocles, fixed stars are attached to the icy firmament, and

the planets float freely.
Plutarch. Roman Questions, 101, 288 B. Ibid. P. 365.

On a full moon, the moon is not spherical, but a lenticular and discoid visible

shape; Empedocles believes that she is in reality

Opinions of philosophers (Stobey), 11, 31, 4 ("On the distances of the
moon"). Ibid. P. 365.

According to Empedocles, the measurement of the sky in width is greater
than the height from the Earth to the sky, that is, the zenith line; in this intention,

the sky was widened more in breadth, since space is like a lying egg.
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Opinions of philosophers, 11, 8, 2 ("What is the reason for the inclination of
the cosmos™). Ibid. P. 365.

According to Empedocles, the poles [of the sky] tilted from the fact that the
air succumbed to the gust of the Sun, and the northern one rose and the southern

one sank, as a result of which the entire cosmos.

Opinions of Philosophers, 11, 20, 13 ("On the Essence of the Sun™). Ibid. P.
365.

Empedocles believes that there are two Suns: one is an archetypal
(prototype), which is a fire in one hemisphere of the cosmos, filling the hemisphere,
which is always against its own reflection; the other is a visible reflection [of the
prototype] in the other hemisphere, filled with air mixed with fire, arising from the
reflection of the round Earth on the ice-like Sun, which [the reflection] is carried
away by the movement of the fiery [hemisphere]; in short, the sun is a reflection

of the fire surrounding the earth.
Opinions of Philosophers, 11, 1, 4 ("On the Cosmos"). Ibid. P. 367.

According to Empedocles, the orbit of the Sun delineates the boundary of

space.

Achilles. Introduction to the "Phenomena” of Aratus, ch. 16, p. 43, 2 words
Ibid. P. 367.

Some believe the Sun to be the first, the Moon to be the second, and Saturn
to be the third. However, according to the majority, the Moon comes first, since it

is also considered a fragment of the Sun.
Plutarch. On the face on the moon, ch. 9.925 B-C. Ibid. P. 369.

[The moon] is so much lower than the stars that distance cannot be measured,
and when you mathematicians try to calculate it, you miss the numbers. It can be
said that it touches the earth and revolves near it, as Empedocles says. Often it is

even completely covered [lit. "Does not exceed"] the shadow of the Earth, although
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the latter extends a short distance due to the enormous size of the light source. On
the contrary, apparently, it wanders in such close proximity to the Earth, almost in
its arms, that it is blocked by the Earth from the Sun, since it does not protrude
beyond the boundaries of this shady, chthonic and nocturnal place, inherited by the
Earth. Therefore, | think we can safely say that the Moon is within the Earth, as

soon as it is eclipsed by its extremities.
Aristotle. On the soul, B 7.418 b 13.

So, what is transparent and what is light, it is said, [and it is established] that
[light is neither fire, nor a body in general, nor an outflow of anybody (for in this
case it would also be a body), but the presence of fire or something similar in a
transparent environment. Indeed, two bodies cannot be in the same place, and light
appears to be the opposite of darkness. Meanwhile, darkness is the absence of such
a positive property from a transparent medium, whence it is clear that its presence
is light. Consequently, the statement of Empedocles is incorrect, as well as anyone
who asserted in this way that light moves and at some moment finds itself [in
space] between the Earth and the encompassing sky [the sky], but we do not notice
him: this contradicts how logical evidence and phenomena. Even in a small space,
it could have remained invisible, but the assertion that light remains invisible [in a

vast area] from east to west is too bold a postulate.

Control questions

1. What is the ancient Greek understanding of cosmology?
2. How is cosmology born out of ancient Greek cosmogony?

3. What are the modern concepts of physics, astronomy, mathematics about the

cosmological assumptions described in excerpts?
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V. ABOUT THE STRUCTURE OF THE EARTH
THALES
Aristotle. About Heaven, 11, 13, 294 a 28

[The reason for the immobility of the Earth: some, like Xenophanes, say that
“it has its roots in infinity”’]: Others say that [the Earth] rests on water. This is the
oldest theory [of the immobility of the Earth], which we inherited according to
legend; they say that it was expressed by Thales of Miletus. It says that [the Earth]
remains motionless because it floats like a tree or some other similar [substance]
(none of them tends to stay in air by nature, but it is in water), as if about water,
supporting the Earth, one cannot say the same as about the Earth. Water also does

not naturally hold on to weight - it is always on something.

Opinions of philosophers, 11, 12, 1 // Fragments of early Greek philosophers.
Part 1, p. 110

Thales, Pythagoras and his followers believe that the celestial sphere is
divided into five circles, which they call belts: one of them is called the arctic and
always visible, the other is the summer tropic, the third is the [heavenly] equator,
the fourth is the winter tropic, the fifth is the Antarctic and invisible. The so-called
zodiac is obliquely superimposed on the three middle circles, touching all three.

All of them at right angles - from north to south - are crossed by the meridian.
Pseudo-Plutarch, 111, 15, 1. Ibid, p. 111.
Thales and Democritus associate the cause of earthquakes with water.
Pseudo-Plutarch, 1V, 1, 1. Ibid. P. 112.

Thales believes that the Etesian winds blowing head-on on Egypt 67 raise
the [water] column of the Nile, since its flow at the mouth is stopped by the
swelling of the coastal strip of the sea.

Seneca. Natural science questions, book. 11, ch. thirteen.
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[Why don't the rivers run dry? Because water is an element, 1/4 of the
Universe, its reserves are huge and inexhaustible]. I will add that she, as Thales
says, is the most powerful element. This [element] was in the beginning, he
believes, from it everything arose [rose, surrexisse]. (14) The following opinion of
Thales is absurd: he says that the earth's circle is supported by water and floats like
a ship, and when they say that [the Earth] is shaking, then it [in fact] sways on the
waves due to the mobility of water. It is not surprising, therefore, that the moisture
for generating rivers does not dry out, since the whole world is completely in
moisture. Reject this old and uncouth opinion altogether. And there is no reason
for you, [Lucilius], to believe that water seeps to the surface of the Earth through
cracks and forms a bottom runoff [own. "Sewage at the bottom of the ship”,

sentina].
Seneca. Ibid, book. VI ("On the earthquake"), ch. 6.

The fact that the cause [of earthquakes] is in water has been said by different
[philosophers] and on different grounds. Thales of Miletsky believes that the entire
Earth is carried by the moisture lying under it and floats in it, whatever you call it:
the Ocean, the great sea, or water and a moist element clean from impurities of
other substances. These waves, according to him, support the earth's circle, like
some huge and heavy ship, by the waters on which it presses. It is unnecessary to
state the reasons due to which he considers it impossible that such a thin and
volatile air be the carrier of the hardest part of the world, because now we are not

talking about the position of the Earth, but about the oscillation.
Herodotus. History, 1, 20.

[The Greeks, who wished to excel in wisdom, gave three explanations for
the floods of the Nile, two of which hardly deserve mention]: The first of the two
states that the floods of the rivers are to blame [cause, aitiot] aethesian winds that

prevent the Nile from flowing into the sea.
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Evdem. History of geometry // Western philosophy from the beginnings to
the present day. Antiquity and the Middle Ages. P. 20.

Thales discovered the theorem: two triangles are equal if two angles and one
side of one of them is equal to two angles and one side of the other. This calculates

the distance from the coast to the ships at sea.

ANAXIMANDER

Diogenes Laertius. On the life, teachings and sayings of famous philosophers, p.
93.

He [Anaximander] was the first to invent the gnomon, indicating the
solstices and equinoxes, and put it in Lacedaemon in such a place where the shade
lay well (as Favorin writes in the "Varied Narration™), and also built a sundial. He
was the first to draw the outlines of the earth and the sea, and, in addition, he built

a celestial globe.
Ships // Fragments of early Greek philosophers. Part 1, p. 116.

Under the word "Anaximander": Anaximander, son of Praxias, Miletus,
philosopher; relative, student and successor of Thales. He was the first to discover
the equinox, the solstices, [invented] the clock and [established] that the Earth is
in the very center [of space]. He also introduced the gnomon and gave a general
outline of geometry. He wrote "On Nature", "Description of the Earth", "On Fixed

Stars", "Sphere" and more.

Opinions of philosophers, 111, 3, 1 ("On thunders, lightnings, peruns,
presters and typhons™). Ibid. P. 125.

Anaximander [believes] all these [phenomena] are caused by pneuma;
whenever a thick cloud of pneuma bursts out from all sides due to the subtlety of
its particles and lightness, the break [of the cloud] causes a crash, and the gap

[formed] is a gap against the blackness of the cloud.
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Opinions of philosophers (Pseudo-Plutarch), V, 19, 4 (On the origin of
animals...."). lbid. P. 126.

Anaximander: the first animals were born in moisture, enclosed inside a
needle-shaped shell; with age, they began to go out on land and, after the shells

broke and peeled off, they lived for a short time.
Cicero. On Divination, I, 50, 112

The naturalist Anaximander warned the Lacedaemonians that, leaving the
city houses, they would spend the night fully armed and in the open air in the field,
as an earthquake was approaching - the very same when the whole city turned into

ruins, and from Mount Taygetus, like stern [from a ship], the top came off.
Strabo. Geography, Volume I, 1, 1.

The first who dared to take up geography were the philosophers Homer,

Anaximander of Miletus and Hecateus, his fellow citizen, as Eratosthenes says.
Strabo. Ibid. Volume I, 1, 11.

Eratosthenes says that the first [geographers] after Homer were 70 two:
Anaximander - a student and fellow citizen of Thales - and Hecateus of Miletus.
Anaximander was the first to publish the geographical map, and Hecateus left
behind a [geographical] treatise, the authenticity of which is attested by his other

writings.

Hippolyte. Refutation of all heresies, Vol. 1, 6. // Fragments of early Greek
philosophers. Part 1.P. 120.

... (6) Animals arise as the sun evaporates [moisture] from them. Man
originally arose like another animal, that is, like a fish. (7) Winds arise from the
fact that the finest vapors are released from the air and, crowding together, begin
to move; rains - from evaporation emitted from places under the sun, lightning -
when the wind, falling on the clouds, splits them. He was born in the third year of

the forty-second Olympiad [610 BC. BC].
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Seneca. Natural science questions, 1, 18.

Anaximander attributed the cause of all [these meteorological phenomena]
to pneuma (spiritus). The thunders, he says, are the sounds of a swung cloud. Why
are they not the same? Because pneuma itself is not the same [in strength]. Why [it
happens that] rumbles into the bucket too? Because then, too, through the dense-
dense air [= cloudy fog], breaking it apart, pneuma breaks through. And why does
it sometimes thunder, but without a flash? Because pneuma is weaker: it did not
have enough strength for the flame, it did for the sound. What, then, is a flash of
lightning (fulguratio) as such? Oscillatory movement of the aera [= cloudy air],
which sometimes stretches, then [again] gathers in a heap, revealing [for a moment
through the gaps] a sluggish fire that will not have time to come out. What is Perun
(fulmen)? The jet is more energetic and denser than compressed pneuma [breaking

through the cloud cover].
Aristotle. About the sky, B 13.295 b 10.

[The reason for the immobility of the earth]. But there are also those who
believe that the Earth is at rest due to "symmetry" [lit. "Equality”, opototng], as,
for example, from the ancient [philosophers] Anaximander. In their opinion, what
is placed in the center and equidistant from all extreme points should not move
upward any more than downward or to the sides. But it is impossible to move in
opposite directions at the same time, so it must, of necessity, rest. This theory is

clever, but wrong.

ANAXIMENES

Hippolyte. Refutation of all heresies, I, 7, 1 // Fragments of early Greek
philosophers. Part 1, S. 130-131.

... (7) Winds are born when excessively compressed air, as a result of

rarefaction, comes into rapid motion. When it clumps together and thickens even
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more, clouds are born, [which] then turn into water. Hail happens when the water
falling out of the clouds freezes, snow - when the clouds themselves freeze, while
being more abundantly saturated with moisture. (8) Lightning - when clouds are
split by the force of air currents, for when they split, a bright fiery radiance appears.
A rainbow is born from the fact that the sun's rays fall on thickened air, an
earthquake from changes in the earth caused by excessive heating and cooling. (9)
These are the views of Anaximenes. It was at its prime in the first year of the 58th
Olympiad [548/547 BC]. BC].

Pliny. Natural history, 11, 186. Ibid. P.132.

It so happens that due to the different increase in daytime, in Meroe the
longest day contains 12 equinox hours and eight-ninths of one hour, in Alexandria
- 14 hours, in Italy - 15, in Britain - 17 ... (187) This science of shadows -
"Gnomonica", as it is called, was invented by Anaximenes of Miletus, a disciple
of that Anaximander, about whom we spoke above [see. 12 A 5], and was the first

to demonstrate in Lacedaemon the clock (horologium) called the sketeric.
Opinions of philosophers, 11, 4, 1. 1bid. S. 132-133.

Anaximenes: clouds arise when the air becomes thicker [- thickened], when
it accumulates even more, showers are squeezed out; hail - whenever the falling

water freezes, snow - when there is a little pneuma in the moisture.
Opinions of philosophers, (Pseudo-Plutarch), 11, 5, 10. Ibid. P. 133.

Anaximenes: a rainbow is formed by the reflection of the Sun on a dense,
thick and dark cloud because the rays that accumulate on it cannot pierce it through

and go out from the opposite side.
Scholia to Arat, p. 515, 27 Maass (from Posidonius). Ibid. P. 133.

Anaximenes says that a rainbow is formed every time the rays of the Sun hit
the thick and dense air. Because of this, the front part of it, burned by the rays,

seems red, and [the back] - dark, since moisture predominates in it. According to
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him, there is also a rainbow at night — from the moon, but not often, since the full

moon is not always, and the light of the moon is weaker than the light of the sun.
Seneca. Natural science questions, 11, 17.

Some believe that pneuma itself makes a sound as it passes through a cold
and humid environment. For even a red-hot iron does not soundlessly submerge in
water. But just as a red-hot block, plunging into water, goes out with a loud hiss,
S0, says Anaximenes, pneuma, falling into the clouds, makes sounds of thunder,
and as it breaks through the resisting and torn cloud [by it], the very run ignites it
the fire.

Seneca. Ibid. VI, 10, 1.

Anaximenes says that the earth is itself the cause of vibration, and that which
pushes it, rushes in not from the outside, but inside it and, [separating] from itself,
some parts of it fall through, which either the moisture has removed, or the fire has
consumed, or the wind blew out in a furious fury. But even when they [= water,
fire and wind] subside, in his opinion, there is no shortage of reasons why [from
the earth] something would fall off and come off. For, first of all, everything
collapses from decay, and there is nothing that would be protected from old age.
This exhausts even something solid and endowed with great strength. And just as
in old buildings some parts fall off even without impact when the weight in them
Is greater than strength, so (2) in this total body of the earth it happens that parts of
it are renounced from decay, renounced, fall and cause located higher, a coward:
firstly, while they fall off (for not a single part, let alone the larger, can tear itself
away from what it is attached to, without hesitation of the latter), and secondly,
when falling and burying itself in a solid [foundation], they bounce off like a ball
that, having fallen, bounces and hits repeatedly: so many new impulses are given
to him by a single [original] one. If they fall into a place flooded with water, then
this fall itself shakes the surroundings with a huge wave, which, with a sudden
impact from a height, throws out a weight.
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Aristotle. Meteorology. B 7.365 b 6.

Anaximenes says that, wet from the rains and drying out, the earth cracks
and is shaken by the breakaway [mountain] peaks, which fall into [crevasses]. That
Is why earthquakes occur during droughts, as well as during heavy rains: during
droughts, as it is said, the earth cracks from drying out, and from the waters it gets

wet beyond measure and falls apart.

PYTHAGORAS

Porfiry. Life of Pythagoras // On the life, teachings and sayings of famous
philosophers. S. 420-421.

They also talk about how he accurately predicted earthquakes, quickly

stopped general diseases, and averted hurricanes and hail.
Plato, Gorgias. 507 a - 508 a.

Sages say that heaven, earth, gods and people are connected by order,
wisdom and truth: for this very reason they call the whole world the cosmos [ie.

order].

HERACLITUS

Diogenes Laertius. About the life, teachings and sayings of famous philosophers.
P. 335.

Day and night, months and seasons, years, rains and winds, and the like
arises from various vapors; so, light evaporation, igniting in the circle of the sun,
produces day, and the opposite, taking over, causes night; so, from the light heat
increases and produces summer, and from the dark moisture multiplies and creates

winter. In agreement with this, he explains the reasons and everything else. About
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the earth, however, he does not explain what it is; the same way about what those

hollows are. That was his opinion.

Opinions of philosophers, 111, 3, 9 ["On the eclipse of the moon"]. //
Fragments of early Greek philosophers. Part 1.P. 227.

Heraclitus: thunder [arises] due to the accumulation of winds and swelling
of clouds, as well as the [subsequent] collision of [outgoing] air currents with
clouds, lightning due to flashes of evaporated substances, lightning [preter] due to

the flashing and extinction of clouds.
Seneca. Natural science questions, II, 56, 1.

Heraclitus believes that lightning is like fanning fires on earth and the first,

uncertain flame, now extinguishing, now flashing. The ancients called it lightning.
PARMENIDES
Strabo, 11, 22 (94). /] Fragments of early Greek philosophers. Part 1.P. 283.

Posidonius says that Parmenides was the founder of the doctrine of dividing
[the Earth] into five belts ({ovari), but only he argued that the hot belt is almost
twice as wide {than located between the tropics}, since it goes beyond both tropics

outside and up to moderate belts.

Opinions of philosophers (Pseudo-Plutarch), 11, 11, 4 (*On the position of
the Earth™) Ibid. P. 283.

Parmenides first identified the habitable areas of the Earth, [localizing them]

in two subtropical belts.
EMPEDOCLES
Plutarch. About curiosity, 1.515 S. Ibid. P. 336.

Empedocles the physicist blocked the cleft in the rock through which the
heavy and sickly Noth blew on the plain, and thus, it was believed, protected the

country from the pestilence.
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Plutarch. Against Kolot, 32, 4. 1126 V. Ibid. P. 336.

Having caught noble citizens in criminal acts and plundering the treasury,
Empedocles "achieved their expulsion™, and also saved the country from crop
failure and pestilence, fencing off the crevices of the mountains through which

Noth passed to the plain.
Aristotle. Physics, 0 1,252 a5 f.

It is equally wrong to say that it is in the nature of things and that it should
be taken as an initial principle. This, apparently, is the meaning of Empedocles'
statements, according to which the alternate predominance of Love and Strife,
which cause movement, is inherent in things of necessity, and in the intermediate

time - peace.
Seneca. Natural science questions, 11, 24, 1-3: [origin of hot springs].

Empedocles believes that water is heated by fires trapped in many places
under the cover of the earth in case they are under the soil through which the water
flows. We usually make coils, cylindrical boilers and a number of vessels of
another shape, inside which we embed thin copper tubes, twisted into a spiral, so
that water, repeatedly bypassing the same fire, flows such a distance that is
sufficient for heating: as a result, water enters cold, comes out hot. Empedocles

believes that the same thing happens underground.
Aristotle. On the sky, B 13. 295 a 9 pp.

Therefore, if now the Earth is at rest forcibly, then the vortex movement,
thanks to which its parts gathered in the center, was also violent. It is he who is
considered the reason, based on the observation of vortices occurring in liquids and
in Air: in them, larger and heavier bodies always rush to the center of the vortex.
In the opinion of those who consider the world to have arisen, they explain why
the Earth has gathered [in the center, and they have to look for the reason that it

remains in place. At the same time, some explain the immobility of the Earth in the
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above way and see the reason in its flat shape and size, while others, like
Empedocles, - by the fact that the rotational motion of the sky is faster than the
motion of the Earth and therefore prevents its fall; something similar, according to
them, happens to water in buckets: when the bucket moves in a circle, the water is
many times under the copper, but for the same reason it does not fall down,

although by nature it tends to fall.
Aristotle. In the same place. G 2.300 b 2 cl.

If that which prevents the movement of the Earth is something moving, as
Empedocles claims, according to whom the Earth is at rest under the action of a
vortex, then the question is: where would it move [if the vortex did not prevent],

since it is impossible to move to infinity?

Pseudo-Aristotle. Problems, 24, 1. 937 a 11 ff. // Fragments of early Greek
philosophers. Part 1.P. 364.

Why do stones harden from hot rather than cold water? Is it because the
stone is formed as a result of dehydration, while water evaporates more under the
influence of heat than under the influence of cold; so is petrification due to heat?

This is how, according to Empedocles, rocks, stones and hot springs are formed.
Plutarch. Primary cold, ch. 19.953 E. Ibid. P. 364.

Empedocles believes that these visible mountains, rocks and cliffs stand and

are supported by fire scorching in the bowels of the earth.
Opinions of Philosophers, 1V, 14, 1 (*On Mirror Images™). Ibid. P. 367.

According to Empedocles, outflows that converge on the surface of the
mirror and rally by a fiery substance emitted from the mirror and thicken the air in

front of the mirror, into which the outflows move.

Plutarch. Platonic Questions, VIII, 3, 1006 E. Ibid. P. 364.
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Likewise, the gnomons [= vertical rods] of a sundial do not move with the
shadow, but, remaining motionless, serve as instruments for measuring time,
imitating the [immobile] Earth, which blocks the light of the Sun passing under it

in its revolutions around it, as says Empedocles.
Aristotle. Meteorology, V 9.369 b 12 pp.

[Explaining the origin of lightning], some say that fire starts in the clouds.

Empedocles says that this fire is part of the sun's rays, trapped in the clouds.

Opinions of philosophers (Stobey), 11, 3, 7 ("On thunder, lightning, perun,
preter, hurricane™). // Fragments of early Greek philosophers. Part 1.P. 370.

According to Empedocles, light falls on a cloud and penetrates into it,
pushing out the opposing air, the extinction of which and crackling produce a blow

[of thunder], a flash - lightning; he considers Perun to be the voltage of lightning.
John Tsets. Interpretation of the lliad, p. 42, 17 words Ibid. S. 370-371.

According to Empedocles the physicist, even after the earth and the sea
appeared, the elements still moved erratically and either prevailed and [everything]
burned fire, then the wet element overflowed the banks and [everything] flooded.
Also, the Sun, in his own words, due to the disorder and instability of the
movement, made its daily path for such a long time that it was equal to the current
seven-month period. That's why, he says, seven-month-old babies will be born

alive. And this Strife, as we said, was a disorder and a confusion of elements.

Opinions of philosophers, 11, 13, 2 ("On the essence of the stars"). lbid. P.
364.

According to Empedocles, fiery, from a fiery substance that the air contained
and squeezed out during the initial separation.

Plutarch. Natural science questions, 39. Ibid. P. 378.
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Why does the water appear white on the surface and black at the bottom? Is
it because depth is the mother of blackness, since it dulls and destroys the sun's
rays before they go down to it? The surface, on the other hand, must perceive the

radiance of light, since it is constantly exposed to the influence of the sun.
Aristotle, Metaphysics, a 2.994 a 1 ff.

It is clear that the causes of things are not infinite either in a sequential series,
80 or in appearance. For progress to infinity is impossible neither for a material
cause, for example, the assumption that meat arises from the earth, earth from air,
air from fire, etc. ad infinitum, nor for a driving cause, for example, the assumption
that a person is set in motion by air, the air - the sun, the sun - Strife and that this

series has no end.
Aristotle. About the origin and destruction of a 8, 324 b 26 pp.

According to some, every [body] undergoes an impact due to the fact that
through certain pores the active principle closest to it [in the chain of engines]
penetrates into it, that is, a doer in the proper sense; this is how, they say, we see,
hear and feel with all our other senses. In addition, they argue that visibility through
air, water and other transparent bodies is explained by the fact that they have holes
invisible due to their smallness, but arranged in frequent rows, and the more
transparent the body, the more pores they have. Some, therefore, including
Empedocles, explained the structure of some bodies in this way, and they extended
his explanation not only to action and suffering, but also to the formation of a
mixture: they claim that those bodies are mixed, whose norns are proportional to

each other.

SOCRATES

Diogenes Laertius. About the life, teachings and sayings of famous philosophers.
P. 103.
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Geometry, in his words, is necessary for a person only so that he knows how

to measure the land that he acquires or sells.

Control questions

1. How did the natural sciences come about?

2. How is the place occupied by the Earth in the system of the universe determined
in two approaches of the ancient world to the genesis of existence: creationist
(Earth and man are the creation of the gods) and materialistic (Earth and man have
natural, biological roots, not associated with mystery)? What thinkers can we

attribute to this or that approach?

3. What changes in a person (in the very style of the presentation of texts) when

trying to explain the origin of the Earth, life, natural phenomena in natural science?
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