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INPEAVICIOBUE PETAKTOPA
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EDITORIAL

The second issue of the fifth volume of the journal is entirely devoted to ancient cos-
mology and astronomy. It includes lectures by Michael Chase, “Discussions on the
eternity of the world”, delivered in May 2011 at Novosibirsk, a Russian translation of
a chapter on ancient astronomy from Walter Burkert’s “Lore and Science in Ancient
Pythagoreanism”, and a commented Russian translation of the Elementa astronomiae
by Geminus. These texts are prepared for the participants of the international school
“TEXNH. Theoretical Foundations of Arts, Sciences and Technology in the Greco-
Roman World” (August 2011, Siberian Scientific Centre) organized by the “Centre
for Ancient philosophy and the classical tradition” and sponsored by the “Open So-
ciety” Institute (Budapest).

Next issue of the journal (January 2012) will be dedicated to Ancient Music. Inter-
ested persons are welcome to contribute. Studies and translations are due by Novem-
ber 2011.

I wish to express my gratitude to all my friend and colleagues for participation in
our seminars and would like to remind that the journal is abstracted / indexed in
The Philosopher’s Index and SCOPUS, and available on-line at the following ad-
dresses: www.nsu.ru/classics/schole/ (journal home page); www.elibrary.ru (Russian
Index of Scientific Quotations); and www.ceeol.com (Central and Eastern European
Online Library).

Eugene Afonasin
Academgorodok, Russia
July 15, 2011
afonasin@gmail.com
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DISCUSSIONS
ON THE ETERNITY OF THE WORLD
IN LATE ANTIQUITY!

MICHAEL CHASE

CNRS, Paris
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ABSTRACT: This article studies the debate between the Neoplatonist philosophers Simplicius and
John Philoponus on the question of the eternity of the world. The first part consists in a historical
introduction situating their debate within the context of the conflict between Christians and Pa-
gan in the Byzantine Empire of the first half of the sixth century. Particular attention is paid to the
attitudes of these two thinkers to Aristotle's attempted proofs of the eternity of motion and time in
Physics 8.1. The second part traces the origins, structure and function of a particular argument
used by Philoponus to argue for the world's creation within time. Philoponus takes advantage of a
tension inherent in Aristotle's theory of motion, between his standard view that all motion and
change is continuous and takes place in time, and his occasional admission that at least some
kinds of motion and change are instantaneous. For Philoponus, God's creation of the world is
precisely such an instantaneous change: it is not a motion on the part of the Creator, but is analo-
gous to the activation of a state (hexis), which is timeless and implies no change on the part of the
agent. The various transformations of this doctrine at the hands of Peripatetic, Neoplatonic, and
Islamic commentators are studied (Alexander of Aphrodisias, Themistius, al-Kindji, al-Farabi), as
is Philoponus' use of it in his debate against Proclus.

KEYWORDS: Christians, Pagans, Philoponus, Simplicius, Aristotle, Proclus, Themistius, Neopla-
tonism, physics, creation, change, motion

! Versions of this paper were given at the Department of Greek and Roman Studies of
the University of Victoria, the Universidad Panamericana in Mexico City, and at Novosibirsk
University, Siberia, in the context of the project “TEXNH, Theoretical Foundations of Arts,
Sciences and Technology in the Greco-Roman World”, sponsored by the Higher Education
Support Program of the Open Society Institute. My thanks to all the participants in these
seminars.
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PARTONE:
PHILOPONUS AND SIMPLICIUS
ON THE ETERNITY OF THE WORLD

1. Introduction

One of the main reasons for the existence of particle colliders like the one we saw
earlier today' is to try to reproduce as closely as possible the conditions of the very
first instants of the existence of our universe, a few billionths of a second after the
Big Bang, which is now believed to have happened some 13.7 billion years ago.

It seems natural today to talk about the Big Bang, with its resulting implication
that the univese had a beginning in time, as if it were obvious. Yet it was not until
1922, less than a century ago, that the Russian Physicist Alexander Friedmann sug-
gested Einstein's view of a static, spherical universe be replaced by a theory of a uni-
verse in which space varies throughout time. It were Friedmann's views, eventually
accepted by Einstein and elaborated by Georges Lemaitre, that led to the current
standard view of a universe emerging from a point of infinite density and now ex-
panding at a perpetually accelerating rate. As late as 1950, scholars such as Thomas
Gold, Hermann Bondi and Fred Hoyle defended a steady-state theory in which,
much like Aristotle believed, the universe remained the same for eternity. Since then,
the discovery of the cosmic background radiation by Penzias and Wilson in the mid-
1960s, followed by evidence obtained in 1998 for the acceleration of cosmic expan-
sion, have led to the widespread acceptance of the Big Bang theory, although still not
all scientists are convinced.

These debates have some points of resemblance to one that took place almost
1500 years ago, between the Christian John Philoponus, who believed in something
approximating a Big-Bang cosmology, and the Pagan Simplicius, who followed Aris-
totle in defending something like a steady-state cosmology.

The present article concerns a few of the transformations of a debate that began
in the fourth century BC, over whether the world as we know it is eternal or was cre-
ated in time. Our story will begin, like most questions in Greek philosophy, with Pla-
to and Aristotle, who seem to us today to have defended opposing positions on this
question, although, as we'll see, not everyone in Antiquity thought so. We'll briefly
review the positions of some of their followers in what modern historians refer to as
Middle and Neoplatonism, in a period where, as Pierre Hadot has shown, philoso-
phy gradually changed its nature. From a focus on the teacher's transformation, by
means of dialogue, of the disciples’ way of perceiving, being and living, philosophy
gradually shifted until it became primarily the painstaking commentary of the works
of the great founders of the various philosophical schools. We'll see how this task of
commenting on the works of the ancients was not viewed as primarily “objective” in
the modern sense, but had a number of specific goals, including explaining the texts

! A collider at Institute of Nuclear Physics, Akademgorodok, Russia.
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of Plato and Aristotle in such a way that they were compatible with the more elabo-
rate theories of Neoplatonism, and emphasizing the underlying harmony of the doc-
trines of Plato and of Aristotle, despite all appearances to the contrary. We'll try to
illustrate these and other phenomena by examining the debate between the pagan
Simplicius and the Christian Philoponus in the mid-6th century AD, as they each
take up and transform various Aristotelian and Platonic texts and doctrines in order
to support their own very different view of the nature and origin of the universe.
We'l pay particular attention, as we proceed, to the way each side in this debate
makes use of specific ancient philosophical doctrines concerning motion and
change, taken especially from Aristotelian physics. Specifically, we'll see how Phi-
loponus and Simplicius each exploit an opposing aspect of Aristotelian physics — the
possibility or impossibility of instantaneous change - in order to argue, respectively,
for and against the Christian doctrine of creation ex nihilo.

1.1. Interpretations of Plato's Timaeus

Our Text 1 is, of course, one of the key passages in all of Western philosophy, and
it's hard to overestimate its impact and influence. Leaving aside for the moment the
fundamentally important question of whether Plato intends us to understand this
text literally, metaphorically, or in some other sense, let's note a few important
points at the outset.

First, as Cornford pointed out in 1937, “ Plato is introducing into philosophy for
the first time the image of a creator god ”. Whatever his precise ontological status —
and Plato's successors were to expend vast quantities of ink and papyrus on this
question — the Demiurge appears, in the Timaeus, to be an anthropomorphic divin-
ity who thinks, has motivations, and has a will. His motivation for creating the uni-
verse is clear: it is his goodness, equated here with his lack of phthonos or jealousy.
As subsequent commentators did not fail to point out, there seems to be an implicit
reductio ad absurdum underlying Plato's argument. If the Demiurge is powerful
enough to create a world, but then fails to do so, his only reason for failing to do so
would seem to be jealousy, stinginess, or just plain spite. But since the Demiurge is
good, there can be no evil in him. Therefore, he cannot fail to create the world,
therefore he creates it.

Second, we note that although the Demiurge “framed ” (Greek sunistémi) the
world, he did not create it out of nothing. There was already something present
when he began his creative activity: something that was visible and was moving in a
disorderly way. The Demiurge does not create these elements, whatever they may be,
but “ takes them up ” (Greek paralambanein) and brings them from a state of disor-
der into one of order.

A little later in the Timaeus (Text 2), Plato declares that although the world is
generated, it will have no end to its existence, owing to the will of the Demiurge.

Plato's position as set forth in the Timaeus was rather unusual. As Aristotle
points out, it was common, if not universal among Plato's philosophical predeces-



114  Discussions on the Eternity of the World in Antiquity

sors, to make the universe arise out of some eternally preexisting element and be dis-
solved back into those elements: this was indeed the standard Presocratic view, at
least as interpreted by the later Greek philosophers who transmitted their fragments.
But Plato seemed to teach that the world both had a beginning and was eternal, or
rather everlasting. This view seems to have been both extraordinary and innovative,
so much so that it immediately sparked debate over whether Plato really meant what
he had said. This is illustrated by our third text, from Aristotle's On the Heavens.

We see from this text that according to Aristotle, although all previous philoso-
phers agreed that the world had a beginning, in other words, was generated (Greek
verbal form genomenon, adjective genétos) out of some pre-existent material, Aristo-
tle distinguishes between those who, like Empedocles and Heraclitus, believed the
world periodically emerged from and dissolved back into that element, and Plato,
who believed that although the world had been generated out of pre-existing ele-
ments, its existence would henceforth have no end in time.

We also learn from the text of the De Caelo that “ some people ” argued that Pla-
to's description of the generation of the world in the Timaeus was not intended to be
taken literally, but was merely for pedagogical purposes. We know from other
sources that this was the view of such first-generation members of Plato's Academy
as Speusippus® and Xenocrates’, as well as the early commentator Crantor.* It be-
came the standard, athough not universal view among Middle- and Neoplatonists.’

1.2. Hellenistic and Neoplatonist interpretations

As time went by, Plato's statement in the Timaeus that the world was generated
(Greek genétos)® continued to be a source of embarrassment to the commentators,
whose attempts to explain what Plato meant became increasingly sophisticated, not
to say sophistic. We should bear in mind that Greek adjectival form ending in -tos is
inherently ambiguous. Generally speaking, it indicates capability or potentiality, and
can be assimiltaed to the English ending -able: what is kinétos (derived from the
noun kinésis) is what is movable. But the Greek ending leaves open the question of
whether or not that potentiality is realized: hence the adjective genétos can mean
both what is generated and what can, could, or might be generated.”

2 Fr. 54b Lang

? Fr. 33; 54 Heinze.

* Cf. Simplicius, In de Caelo 306, 16-307, 11 (Cherniss 422) ; Crantor fr. 2 ; 4 Mullach.

> Cf. Porphyry ap. Proclus, In Tim., 1, 382, 26 ff., Simplicius, In Phys. 1121, 25 ff. More
precisely, Plutarch, Atticus and Galen argued for a literal understanding of the account of
creation in the Timaeus; all the other commentators (Apuleius, Albinus, Taurus, Alcinoos,
Porphyry and all subsequent Neoplatonists) argued for some form of symbolic or allegorical
interpretation.

¢ See especially Timaeus 28B.

7 Cf. Praechter, REV A 1 (1934), 64.
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Partly in order to take account of this ambiguity, the Middle Platonist Calvinus
Taurus® (fl. c. 145AD) distinguished four meanings of the world generated (genétos).

As we can see in Table 1, these meanings include (1) what is not generated but
has the same genus as generated things; such things are generable in the sense that
an object hidden in the center of the earth can still be visible (Greek horaton), even if
it will never actually be seen. The second meaning (2) covers what is notionally but
not actually composite: things, that is, that can be analysed in thought into their
component parts. The third meaning (3) of genétos concerns what's always in the
process of becoming; that is, according to Platonic philosophy, the whole of the sub-
lunar world, which is subject to constant change. Finally (4), genétos can mean what
derives its being from elsewhere; that is, from God: similarly, the moon's light may
be said to be generated by the sun, although there has never been a time when this
was not the case.

Slightly more than a century later, the Neoplatonist philosopher Porphyry (c. 234-
c.310) added additional meanings of genétos (Text 4 and Table 2): these include (5):
what has the Jogos of generation, i.e. what can be analysed in thought. It must be admit-
ted that it's not terribly clear what the difference is between this meaning and Taurus'
meaning no. 2, except that Porphyry adds the crucial example of what is composed out
of matter and form. Meaning (6) covers sensible objects like houses, ships, plants and
animals, which obtain their being through a process of generation. Finally, the seventh
and last meaning (7) of genétos is what begins to exist in time after not having existed. It's
this last meaning of ‘generated’ that Porphyry denies is applicable to Plato's creation sto-
ry in the Timaeus. Later in the fragments cited by Philoponus, Porphyry reveals that he
himself believes that “constituted of form and matter” is the most appropriate interpreta-
tion of genétos in Plato's Timaeus.

I'd like to call your attention to the part of our Text 4 where Porphyry claims
that phenomena such as lightning, snapping of the fingers, and anything that comes
into and out of existence suddenly (exaiphnés) is not said to be generated: instead,
these are things that come into being without a process of generation (genesis) and
pass into not being without a process of destruction (phthora). He is quite right to
claim there is a good Aristotelian pedigree for such notions,” as we shall see later.
What will turn out to be especially crucial for the problems that interest us here is
that Porphyry - unless Philoponus is putting words into his mouth here - seems to
draw an analogy between these processes of instantaneous generation or change and
God's creation of the universe. As in the case of these examples, the world did not
have to undergo a process of generation in order to come being, but God brought it
into substantification (ousidsis) simultaneously with his thought (hama noémati).
We will look more closely into this question shortly below.

8 Cf. W. Baltes 1976, 105-121.
° See, with Baltes, De Caelo 280b6 ff. (examples of touching and moving); Physics
258b10 ff. (examples of the principles (arkhai) and of what is partless (ameres)).
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Simplicius, writing some two and a half centuries after Porphyry, was to follow
the Tyrian's lead." According to Simplicius, by ‘generated’ Aristotle means what ear-
lier does not exist, but then later does (i.e., meaning no. 7). Plato, in contrast, means
by ‘generated’ what has its being in becoming (meaning no. 6) and derives its being
from another cause (meaning no. 4). It was, Simplicius claims, because Philoponus
was too dumb to realize that Aristotle and Plato did not mean the same thing by the
term ‘genétos’ that he wrongly maintained that Plato and Aristotle held opposing
views on the question of whether the universe is generated or created. This, of
course, is precisely what most scholars believe today, so that we are today, at least on
this point, the heirs of Philoponus rather than Simplicius.

Since we have already mentioned the Neoplatonists, the school of Greco-Roman
thought usually considered to have been founded by Plotinus (c. 204-270 AD), it
seems appropriate give a sketch here of the historical background to the debate be-
tween Philoponus and Simplicius.

2.1. The Historical Background

The mid-6th century was an interesting period in the history of philosophy. By this
time, the triumph of Christianity was pretty well complete in the Roman Empire,
where it had been the official religion, if not since the time of Constantine I, then
certainly since 380 under Theodosius I. In 529, the emperor Justinian sealed the fate
of pagan philosophical education by ordering the closure of the Platonic Academy at
Athens, forbidding pagans to teach anywhere within the Empire."

By the sixth century, philosophy in the Roman Empire had acquired a fixed set
of characteristics. The reigning philosophical tendency, since the time of Plotinus,
who died in 270 AD, and his successors Porphyry and Iamblichus, was Neoplato-
nism. The members of this school considered themselves to be faithfully carrying on
the teachings of Plato, but their teachings were in fact the result of a long process of
combining Platonism, Aristotelianism, Stoicism, Pythagoreanism, and perhaps even
some Gnostic elements and elements from the Hellenistic Mystery religions. Neopla-
tonism had grown increasingly more refined and complicated in the course of the
250 years since Plotinus, who had come up with an emanative system in which the
ineffable supreme principle, the One, gave rise to two other hypostases, the Intellect
and the Soul. The lower part of the hypostasis soul, otherwise known as Nature, then
gave existence to the sensible world in which we all live. Following certain tendencies
already present in Plato, this sensible or phenomenal world was considered less real
and less valuable than the world of intelligible Platonic forms that constituted the
Intellect (nous). The human soul, intelligible in its origin, was considered to have
fallen into the body as the result of some pagan equivalent of Original Sin, and the
goal of human life was held to be the reversal of the process of emanation: we are to

1 Simpl., In Cat., 1154, 2 ff.
' R. Sorabji 1987, 164. The doubts expressed by Alan Cameron about the extent and ef-
ficacy of Justinian's edicts are probably ill-founded, cf. Ph. Hoffmann 1987, 197 and n. 77.
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separate our souls and our intellects from our material body, and make them rise
back up to the intelligible world whence they came."? By the time of Simplicius and
Philoponus in the early sixth century AD, many more levels of reality had been in-
serted between the sensible world and the ultimate principle, which was variously
known as God, the One, or even simply the Ineffable. The First Principle became
utterly unapproachable and distant from the material world, while the intermediate
levels of reality - intelligible, intellective-and-intelligible, intellective, and so on -
became associated with a host of strange divinities taken from such Orientalizing
sources as the Orphic Poems and the Chaldaean Oracles.

As far as the nature of philosophy itself was concerned, it had changed since the
time of Plato and Aristotle, as Pierre and Ilsetraut Hadot have shown."” No longer
the direct transmission from master to disciple of a philosophy conceived as a way of
life, it had become primarily a matter of the meticulous commentary on a canonical
series of texts by the Founding Fathers of the school. In the case of Neoplatonism,
these founding Fathers were primarily Plato and Aristotle.

Most historians of philosophy consider that Plato and Aristotle, the Founding
Fathers of Western thought, were about as opposed as it’s possible to be. After all,
Plato believed in separate intelligible Forms or Ideas; Aristotle did not, but believed
that forms are inherent in and inseparable from the bodies they inhabit. Plato be-
lieved in reincarnation: the human soul had contemplated the Intelligible Forms be-
fore being incarnated in a body, and had thereby obtained a direct vision or intuition
of absolute Truth or Reality, a vision which has become obscured by life in the body
and which it is philosophy's task to reawaken via anamnésis or recollection. For Aris-
totle, the soul is the actuality or entelechy of a physical body endowed with organs,
and it probably doesn’t survive after death (Aristotle doesn’t really seem to much
concerned about this point). For Plato, as mentioned, all learning is recollection: we
possessed all knowledge before our souls became incarnated in our material body,
and learning and study are simply the gradual recovery of that lost knowledge. For
Aristotle, our minds are a clean slate when we are born, and we acquire knowledge
by means of sensation, perception, memory, and experience. Things get a bit more
complicated when it comes to the questions that concerned Simplicius and Phi-
loponus in the writings under consideration here, that is, the question of whether
time, motion, and the world are created or eternal. Aristotle clearly maintained that
both time and motion were not created but eternal, as was the world: no matter what
moment in time, or what motion in physical space you choose, there will always
have been a moment or motion before it, and there will always be one after it. In this

12 This return is variously referred to as epistrophé, anagégé, or anadromé; cf. Ph. Hoff-
mann 1987, 210.

3 See, for instance, Pierre Hadot, Philosophy as a Way of Life. Spiritual Exercises from
Socrates to Foucault, edited with an Introduction by Arnold I. Davidson, translated by Mi-
chael Chase, Oxford/Cambridge, Mass. : Basil Blackwell, 1995 ; Pierre Hadot, What is An-
cient Philosophy ?, translated by Michael Chase, Harvard University Press, 2002.
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sense, because there is no first or last moment of the world’s existence, the world is
eternal* (Greek aidios: we will see below that this term takes on a different meaning
in Neoplatonism). Plato’s position was harder to pin down. In his most famous and
influential dialogue, the Timaeus, he talks as though a creative divinity, which calls
the Demiurge or craftsman, created the world, time, and the human soul at a specific
moment, fashioning them out of a chaotic hodgepodge of wildly moving elements,
or rather proto-elements.” Yet Plato had presented this account in the form of a
myth, and there was considerable debate in Antiquity over whether it should be un-
derstood literally, or merely in some kind of a symbolic or allegorical way.'

Probably as early as the end of the third century AD, the Neoplatonic philosophi-
cal curriculum had become systematized, if not by Porphyry,"” then certainly by
Iamblichus, his student. Beginning philosophy students started off with Aristotle,
reading, in order, first Porphyry’s Introduction or Isagoge, and then Aristotle’s works
on logic (in the order Categories, De interpretatione, Prior Analytics, Posterior Analyt-
ics, Topics, and Sophistici elenchi), physics, and psychology, culminating with the Met-
aphysics. They then read a selection of Plato’s dialogues, culminating in the Timaeus
and especially the Parmenides, considered to be the summa of all metaphysical specu-
lation."® This partly explains how the Neoplatonists could reconcile Plato and Aristotle:
the study of Aristotle was considered as an introduction to the study of Plato. Aristotle
was considered as a fairly reliable guide to the sensible world and to the disciplines that
enable us to understand it ; but one had to turn to Plato to understand intelligible re-
ality, the world of the Forms or Ideas, and then, if possible, God or the First Principle.
Thus, if one wondered why Aristotle did not discuss the Forms or Ideas that play such
an important part in Plato’s thought, the answer lay ready to hand: Aristotle was writ-
ing for beginners, who lived on the level of sense-impressions and appearances. Such
beginners had no reason to clutter their minds with metaphysical or theological no-
tions, which they would, at any rate, be unable to understand.

By the mid-sixth century, two main centers of the teaching of pagan philosophy
had developed: one in Alexandria and the other in Athens. Modern scholars are di-
vided over whether there were important doctrinal differences between these
schools. What is certain is that in the Greek writings that happen to have come down
to us, those by authors from Alexandria (Ammonius, Philoponus, Olympiodorus
and so on) tend to be commentaries on Aristotle’s treatises on logic and natural phi-
losophy, while those from the Athenian school (Syrianus, Proclus, Damascius, and
so on) tend to be metaphysical treatises and/or commentaries on the works of Plato.
As early as Antiquity, it had been claimed that the Alexandrian school under Am-

' For an excellent analysis of Aristotle's arguments on this point, see A. Ross 2010.

15 This is how Aristotle interprets the cosmogony of the Timaeus, cf. On the Heavens 1, 10-12.

6 Cf. W. Wieland 1960, 293; R. Sorabji 1983, 268-272: Baltes, Weltentstehung 1;
L. Judson 1987, 179.

17 1. Hadot 1985, 5.

18 Cf. Ph. Hoffmann 1987, 205 n. 109, with further references.
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monius had reached an agreement with the local Christian authorities to abstain
from metaphysical speculation,'” and/or topics that might be contrary to Christian
orthodoxy, which would explain the relatively “sober” character of the Alexandrian
philosophical works. For instance, to judge by their extant works, the Alexandrian
commentators seem to have considered that the highest metaphysical principle was
not the One or the Ineffable, but the Demiurge. Other modern scholars, led by Ilset-
raut Hadot, have claimed that the Alexandrian emphasis on Aristotle, and the Athe-
nian preference for Plato, are merely the result of historical accidents of transmis-
sion. It just so happens that what has come down to us of the Alexandrian writings
are those from the earlier stages of the philosophical curriculum, where professors
abstained from metaphysical speculation simply because their students were not yet
prepared to understand them.*® Likewise, the Aristotelian commentaries of the
Athenian philosophers have been lost, but some of their Platonic commentaries and
metaphysical treatises have survived, thanks to historical accidents.”!

Pagan education at Athens thus effectively ended in 529, when, as we saw, Jus-
tinian closed the Platonic Academy, ordering that no pagan philosopher could teach
within the Empire. As a result, Simplicius, Damascius, and five other Neoplatonic
philosophers fled to the court of the Persian king Chosroes I, who, they had heard,
was interested in philosophy. But the exiles were soon disillusioned with their Per-
sian hosts. Once again, scholars disagree about what happened next. For Michel
Tardieu, followed by I. Hadot, Simplicius and Damascius continued to Mesopotamia
and settled in Harran, near the current border between Turkey and Syria. Here they
founded a Neoplatonic school, or rather joined one that already existed in that loca-
tion, a school that was to play a part in the transmission of Greek philosophical and
scientific thought to Islam.** Other scholars find this scenario unlikely, and suppose
that Simplicius and his colleagues returned to either Athens or Alexandria.”® Accord-
ing to Ilsetraut Hadot, at any rate, it was at Harran that Simplicius wrote his Com-
mentary on the Physics, some time after 538.%

' According to Damascius (Life of Isidore, fr. 315 Zinzten), Ammonius derived financial
benefits from this arrangement. Contra: L. S. B. MacCoull 193, 2.

2 See especially I. Hadot 1978 (= English translation 2004), passim. A good summary of
the debate may be found in I. M. Croese 1998, 12f.

2! The main one of these being the preservation of the manuscripts that constitute the so-
called “Collection philosophique”. Cf. M. Rashed 2002.

22 This “école Platonicienne de Harran”, as Tardieu calls it, was still in existence in the
10th century.

2 If this were the case, however, it might be hard to explain Simplicius' repeated, and ap-
parently sincere claim that he had not read Philoponus’ work Against Proclus. It is hard to
believe Simplicius would not have read this work if he was at Athens or Alexandria, where it
must have been readily available.

2 Simplicius first wrote a commentary on the De Caelo, then on the Physics, and finally
on the Categories. The authenticity of the commentary on the De anima attributed to Sim-
plicius in the mss. is disputed (I. Hadot 1985, 22).



120  Discussions on the Eternity of the World in Antiquity
2.2. Simplicius and Philoponus

Although they seem never to have met, Simplicius and John Philoponus both began
their philosophical studies at Alexandria under Ammonius, who taught there be-
tween 475 and 526 AD.” But while Simplicius soon left for Athens, Philoponus re-
mained at Alexandria, first writing fairly standard commentaries on Aristotle, based
on the notes he took at Ammonius’ classes.”® It was precisely in 529, however, the
year of Justinian's edict, that Philoponus suddenly began to publish treatises in
which he defended an aggressively Christian view, criticizing the doctrines of pagan
philosophers.” He began with a work entitled On the Eternity of the World against
Proclus, in which he refuted the arguments in favor of the world's eternity by Pro-
clus, the great Athens-based teacher of Ammonius.*® It seems likely that Philoponus'
choice was not unconnected with what was happening at Athens: perhaps, as some
Arabic sources state, Philoponus felt the need to distance his Neoplatonism from
pagan philosophy, and point out that its doctrines could, after all, be reconciled with
Christianity. Philoponus' treatise, entitled Against Aristotle on the eternity of the
world, which Simplicius sets out to refute in his commentaries on Aristotle's De Cae-
lo and Physics, is somewhat later, and was probably written in the 530s.” As far as
Philoponus' motives are concerned, it is perhaps worth citing the view of the Islamic

> 1. Hadot 1985, 7.

%6 The first redaction of Philoponus In Phys. dates from May 5, 517 (L. S. B. MacCoull
(1995, 49). A. Ross (2010, passim) is in error when he affirms that the Philoponian arguments
he examines come from this commentary. They are taken from the Contra Aristotelem, as we
shall see below. Mahdi (1967, 234-235) suggested that Ammonius chose Philoponus to edit
his class-notes because “it was evidently convenient to have as an intermediary or mouth-
piece a Christian who was a competent judge of public opinion to make sure that nothing
offensive to public sensibilities met the public eye”. This is pure speculation, and fails to ex-
plain why Philoponus was passed over when it came to deciding on Ammonius' successor as
head of the Alexandrian school. In general, Mahdi's analyses, based largely on the work of
Max Meyerhof, have been rendered obsolete by subsequent research.

*7 This has been questioned by Lang and Macro 2001, who affirm that the De aeternitate
mundi is a philosophical work bereft of Christian apologetics, and that, in general, “there is
virtually a complete absence of evidence for a Christian committment in Philoponus' philo-
sophical writings”. This claim seems patently absurd, and has been persuasively refuted by M.
Share 2005, 4 ff. see, for instance, De aet. mundi VI, 28, p. 229, 9-11 where Philoponus claims
Plato in the Timaeus took his doctrines “from the Holy Scriptures, as has been well pointed
out by some of those who are on our side” (kal To0TO TAAWY €k TOV iEp@dV YpappdTWV
avahefduevog, G KAADG TIVES TV NUETEPWV EMECT|UIVAVTO).

2 L. S. B. MacCoull (1995, 48) refers to this work as containing Philoponus' “pathbreak-
ing rejection of the steady-state universe in favor of a ‘Big-Bang Theory’ consistent with the
Christian doctrine of Creation”. Less tendentiously, it may be described as a work in which
Philoponus argues for a literal interpretation of Plato's Timaeus against the cosmological
doctrines of Aristotle.

» R. Sorabji in C. Wildberg 1987, 24.
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philosopher al-Farabi (ca. 870-950), who wrote at least one refutation of Philoponus’
arguments™”:

One may suspect that his intention from what he does in refuting Aristotle is either to defend
the opinions laid down in his own religion about the world, or to remove from himself the
suspicion that he disagrees with the position held by the people of his religion and approved
by their rulers, so as not to suffer the same fate as Socrates.

Thus, Farabi has two explanations, complementary rather than alternative, con-
cerning Philoponus’ decision to turn against Aristotle. Both could be characterized
as socio-ideological. Philoponus felt pressure to conform to Christian beliefs,” and
so he set out to refute Aristotle's pagan world-view, either because he sincerely be-
lieved his Christian views were correct and Aristotle was wrong, or because he was
afraid for his own safety unless he was perceived to support the Christian rather than
the pagan view.” The first view is more likely, given that we now know that Phi-
loponus was indeed a convinced Monophysite Christian, spending the last part of his
life composing Christian theological treatises, some of which, ironically enough,
served only to get him condemned for the heresy of tritheism on January 3, 568.”

2.3. Philoponus, Contra Aristotelem

In the Contra Aristotelem, Philoponus set about refuting Aristotle’s views on the
eternity or perpetuity of the world. As a Christian, Philoponus felt obliged to defend
the Biblical account, according to which God created the world from nothing in six
days, some six thousand years previously. Philoponus’ treatise is lost, but the frag-
ments that remain, preserved mainly by Simplicius, show that it consisted in 8

%0 Al-Farabi, Against John the Grammarian, 4, 8, p. 257 Mahdi. For a critical evalutaion
of this testimony, see U. Lang 2001, 7f. Ironically, Philoponus himself (aet. mundi 9, 4, 331,
20-25 Rabe) suggests that when Plato calls the world created by the Demiurge a “ happy god ”
(eudaimon theos), he was merely yielding to popular superstition, lest he should suffer the
same fate as Socrates. Cf. K. Verrycken 1997, 278.

3 This is basically the view of K. Verrycken 1990; 1997.

32 Cf. H. Chadwick 1987, 42: “...Philoponus saw the Athens affair as an opportunity and
a challenge, whether he wrote in order to attract Justinian's favour by an attack on the princi-
pal architect of late Neoplatonic dogmatics or to avert unwelcome attention from the Alex-
andrian philosophers by demonstrating that not all of them were motivated by a cold hatred
of Chrstianity as Proclus was”. Some ancient sources claim Philoponus wrote his anti-
Aristotelian works in order to make money; cf. K. Verrycken 1990, 258-263. L. S. B. Mac-
Coull (1995, 52), for her part, explains Farabi's report in the context of contemporary con-
flicts between Monophysite and Chalcedonian Christians.

» Cf. H. Chadwick 1987. More precisely, Philoponus “broke away from the miaphysite
communion and endured anathema for the sake of his rather abstruse Trinitarian doctrine”
(U. Lang 2001, 8). On the theological background of Philoponus' Trinitarian works, see also
L. B. S. MacCoull 2005, 412 ff. Philoponus was condemned a second time in 575, this time for
his unorthodox views on the nature of the resurrection body, and again at the Third Council
of Constantinople in 680-681.
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books. In the first five, Philoponus attacks Aristotle’s views on the nature and exist-
ence of an fifth element, the so-called ether, eternally moving in a circle, as set forth
in his De Caelo, book I, 2-4, with a digression on Meteorology 1.3. In the sixth book,
which is the one we’ll be interested in here, Philoponus attacked Aristotle’s argu-
ments in Physics 8.1 in favor of the eternity, or rather the perpetuity, of motion, time,
and therefore the world. According to Philoponus, the world as a whole was created
at a specific moment in time and will also be destroyed at a subsequent moment.
Such doctrines are anathema to Simplicius, as we'll see shortly.

2.4. Simplicius on Philoponus

When we start to read that part of Simplicius' commentary on Physics 8 in which he
reports Philoponus' objections against Aristotle, it is immediately clear that Sim-
plicius does not like Philoponus very much. He never refers to him by name, but
usually as houtos (this guy), or as the Grammarian. He also calls him a Telchine, one
of the mythological blacksmiths and magicians of Rhodes who, by Late Antiquity,
had become synonymous with backbiters or slanderers; he also calls Philoponus a
jaybird, or a barking dog. Philoponus' arguments are “ heaps of garbage ”, or filth,
and Simplicius calls upon Heracles to divert the river Alpheus to clean out the ex-
crement that his arguments have caused to accumulate in the minds of his readers.
By constantly emphasizing that Philoponus is a Grammarian (Greek grammatikos),
Simplicius is able to emphasize that his opponent is not even a professional philoso-
pher, but a mere teacher of literature, a greenhorn who has a superficial acquaint-
ance with some notions of philosophy. For Simplicius, Philoponus is an op-
simathés”, someone who comes to learning late in life, which implies that he was
probably somewhat younger than Simplicius.’® The vast length of his writings, claims
Simplicius, is intended to dazzle the layman, even though much of his material is
copied from Alexander of Aphrodisias and Themistius.”” His intended audience is,
moreover, made up of dim-witted students and morons in general.’® In short, ac-
cording to Simplicius, Philoponus is uneducated, superficial, thick-witted, and he
writes like someone who is insane, drunk, and maniacal.

3 Simplicius, In Phys., p. 1130, 1 ff. Diels.

» Ibid., 1133, 10.

% Philoponus was probably born in Egypt around 490 (L. S. B. MacCoull 1995, 49), and
died around 575 (eadem 2005, 415).

37 Simplicius, loc. cit., 1130, 5.

¥ anoéton anthrépon 1130, 1. Scholten (1997, 14) suggests Philoponus may have written
his De Opificio Mundi ca. 557 in order to prove that Christians were not simpletons who de-
served the derision of their pagan colleagues. It has also been suggested (R. Walzer 1957 =
1962, 195 ; E. Behler 1965, 132) that this work was a response to critiques from the Christian
side, who complained that Philoponus had not made enough use of Scripture in his previous
polemical works.
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For Simplicius, then, these upstart Christians, the worst of whom is the sophist
Philoponus, blaspheme against the heavens, eliminating the different in substance
between the celestial and sublunar worlds.” In so doing, they ignore the passages in
their own holy Scriptures, which teach that “The heavens proclaim the glory of God,
and the firmament announces the work of his hands” (Psalm 18). Incomprehensibly,
they consider filthy, corruptible matter, such as that of corpses (i.e., the relics of mar-
tyrs), to be more worthy of honor than the heavens. As for Philoponus, he dares to
proclaim that the light emanating from the heavens is no different from the light
emitted by glow-worms and fish-scales. For Simplicius, in contrast, to denigrate the
heavens is to blaspheme against the Demiurge, who brought them into being, he
whom the late Neoplatonists identified with Zeus or the Intellect.*

Above all, Simplicius despises Philoponus and his correligionaries because of
their anthropomorphic conception of God. Since Philoponus thinks God is like a
human being, it is only natural that he thinks God's production, the heavens and the
world as a whole, will perish as the works of human beings do. But as Philippe
Hoffmann emphasizes*, taking God to be an individual is

a radical inversion of the philosophical attitude, which consists in rising above individual
humanity.

Hoffmann goes on to quote the great Dominican historian of philosophy H.-D.
Saffrey, who writes that in Neoplatonism

...man is nothing; particular, individual man is nothing but the degradation of Man with a
capital H. ...Man's misfortune is to be an individual, and the entire effort of philosophy is
directed to raising oneself back up to the universal and the All

By anthropomorphizing their God, moreover, the Christians are guilty of mak-
ing Him arbitrary and capricious. When Philoponus (fr. 120 Wildberg) suggests that
God may have created the elements in the beginning, then handed over their subse-
quent administration to Nature (rather like the Newtonian concept of a God who
winds up the celestial clockwork, and then leaves it to run on its own), Simplicius is,
as usual, scandalized:*

Who in his right mind could conceive of such a change in God, such that not having created
earlier, in the briefest moment of time he should become the creator of the elements alone,
and then cease from creating once again, handing over to Nature the generation of the ele-
ments out of one another, and of the other things from the elements?

% This was, of course, the aspect of Philoponus' thought that was appealing to, and influ-
ential upon, Galileo ; cf. M. Rashed 2004.

* On the question of the identity and ontological rank of the Demiurge, see R. Sorabji
2004, vol. II, § 8 (e), pp. 170-173, with further references. See also M. Chase, “What does
Porphyry mean by theén patér?”, Dionysius 22, Dec. 2004, p. 77-94, esp. pp. 88 ff.

111987, 209 & n. 129.

2 Simplicius, loc. cit., 1147, 1 ft.
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What shocks Simplicius here is the arbitrariness attributed to God. He is said to
create the world: fine, says Simplicius, although it would require a long argument to
agree on the sense of “create” that is appropriate here. But why on earth, or rather in
Heaven, should He have decided to create at one moment rather than another*?
And why should he then stop creating, like some factory worker clocking in and out
of the plant? Like Leibniz some 1200 years later, Simplicius cannot tolerate the idea
that God's behavior might be arbitrary or capricious, that is, that He might act with-
out having a sufficient reason for acting in the time, place, and way he did. Sim-
plicius' own Neoplatonic doctrine of emanation escapes this particular problem (alt-
hough it is less successful in avoiding others): emanation, he argues, can be
considered as a continuous creation,” one that has no beginning or end, so that
there is no room for asking: why did God create six thousand years ago, rather than
seven thousand?

2.5. Pagans vs. Christians at the end of Antiquity

As Hoffmann has shown, Simplicius' attitude toward Philoponus and his correli-
gionaries is symptomatic of the general attitude of educated pagans at the end of An-
tiquity toward Christians. The Christians are an impious group of atheists and revo-
lutionaries, whose only redeeming virtue is that they will not be around for long:
their doctrines will soon wither away, like the gardens of Adonis. In their desire for
glory, they are like Herostratus of Ephesus, who burned down the temple of Artemis
in 356 BC, just because he wanted to be famous. Motivated by the search for glory
rather than the pursuit of truth, they have failed to purify their rational soul, with the
result that they allow themselves to be motivated by their passions and imagination
rather than reason.

2.6. Aristotle, Physics 8.1

So much, then, for the historical background. Before we turn to some examples of
the actual debates between Simplicius and Philoponus, let's refresh our memories of
the text they're both commenting on: the first chapter of book 8 of Aristotle's Physics
(Text 5).

We recall that the 8th book of Aristotle's Physics, which some interpreters like al-
Farabi considered the culmination of the entire book,” sets out to prove the exist-
ence of an unmoved Prime Mover, responsible for all the motion in the universe. To
accomplish this, Aristotle starts out in Physics 8.1 by trying to prove that motion is
eternal, time is eternal, and therefore the entire world as a whole is eternal.

 Cf. Sorabji, 2004, I, § 9(b), pp. 180-181.

# Cf. Sorabji, 2004, I1, § 8(f), pp. 173-174.

*> A short treatise by al-Farabi against Philoponus' arguments is extant (cf. Mahdi 1967),
but it concerns only Philoponus' arguments against the De Caelo. It has been suggested that
al-Farabi's lost treatise On Changing Beings (Fi al-mawjidat al-mutagayyira) was devoted to
Philoponus' arguments against Physics 8 ; cf. H. Davidson 1969, 360 ; M. Rashed 2008 passim.
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To prove that motion is eternal, Aristotle starts out from the definiton of motion
he had already given in Physics 3, 1, 210a10 ff. (Text 7): Motion is the actuality (en-
ergeia or entelekheia) of what is movable insofar as it is movable. This, Aristotle
claims, implies that before motion can take place, the things that are capable of mo-
tion must already exist. But these things are either generated, or eternal. If generated,
their existence must be preceded by the motion or change that generated them; if
they are eternal, but were not always in motion, then they must have begun to move
at a specific point in time, prior to which they were at rest. But if so, since rest is the
privation in motion, then while they were at rest there must have been some cause
that kept them at rest. Before these things begin their motion, therefore, there must
have been another change or motion that overcame the cause that was maintaining
them at rest. Aristotle's conclusion is that no matter whether the things capable of
motion are generated or eternal, there is always a change or motion previous to any
change or motion one chooses to consider. In this sense, then, motion is eternal.
There is no such thing as a first motion.

Aristotle’s second argument is based on his definition of time as the number of mo-
tion according to the before and after (Physics 4, 10-12). Since time is the number of mo-
tion, if there is always time, there is always motion as well. Aristotle therefore (Physics, 8,
1, 251b10 ff.) goes on to give a series of arguments for the eternity of time.*

Aristotle's first argument for the eternity of time is from authority: all natural
philosophers except Plato, he says, have agreed that time is eternal. The key point
here, and we will return to it shortly, is that Aristotle takes the account of creation in
Plato's Timaeus quite literally.

Aristotle’s second argument for the eternity of time is based on the nature of the pre-
sent instant or the now (Greek to nun). By Aristotle's definition, the now is the end of
one period (viz., the past), and the beginning of another one (the future). Since every
now thus implies time before and after it, it follows that there can be no first or last now,
and hence that time is eternal. Finally, Aristotle goes on to show that these arguments
prove that time, and therefore motion, not only had no beginning but will also have no
end, for whichever instant or nun you consider, there will always be one after it. Time is
thus beginningless and endless, infinite a parte ante and a parte post, as the Latins would
say, and as the Arabs would say, boh azali and abadi.”

3. Simplicius vs. Philoponus: the gloves come off

All kinds interesting issues are raised in the debate between Simplicius and Phi-
loponus over the interpretation of Physics 8.1.

Among the most interesting aspects of the debate, from a purely philosophical
viewpoint, is Philoponus' attempt to refute Aristotle by arguments based on the na-

% As Simplicius explains (p. 1152, 24 ff. ), Aristotle uses the following hypothetical
sylllogism: if time is everlasting, then motion is everlasting. But the antecedent is true, there-
fore, so is the consequent.

7 On this terminology, cf. J. Jolivet 2006, 224 ff.
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ture of inifinity; these arguments are the subject of section 9 (a), p. 175-80 of the sec-
ond volume of Richard Sorabji's Philosophy of the Commentators. In order to rule
out the possibility of beginningless time, Philoponus adduces the fact that, according
to Aristotle, there can be no actual infinite; that no infinite series can be traversed or
increased; that no one infinite series can be larger than another; and that no infinite
quantity can be a multiple of another infinite quantity. I'm going to ignore these ar-
guments here, partly because they've been extensively discussed elsewhere,” and
partly because I want to concentrate here on what's more directly relevant to the
theme of the conflict between pagans and Christians at the end of Antiquity.

3.1. Simplicius on the created nature of Christ

The first example I'd like to discuss occurs when Simplicius is answering Philoponus'
attempt to overturn what he calls the “famous axiom of the philosophers”, to the ef-
fect that nothing can be generated (Greek verb genesthai, adjective genéton) out of
nothing, an axiom Philoponus rightly considers essential for the pagan proof that
motion is eternal (Simpl. In Phys. 1143, 20 ff.). Philoponus contends that contrary to
what Aristotle says, what is generated can indeed come into being out of nothing, or
more precisely out of what does not exist in any way (ek tou medaméi médamaos on-
tos). He argues that God creates matter, from which he thinks it follows that, contra-
ry to what the Pagans claim, not everything that comes into being originates out of
what exists (to on). Not only matter, moreover, but all forms within matter, and, in
short, everything except the First is created, according to Philoponus, with only the
First being ungenerated and uncaused.

Simplicius takes advantage of this opportunity to question Philoponus' Christian
orthodoxy. He first cites Aristotle at Physics, I, 8, 191a24 ff., who argues that nothing
can be generated out of nothing, but that whatever comes into being must do so out
of its own privation. This allows Simplicius to make fun of Philoponus for not un-
derstanding what the philosophers mean by “generation” (Greek genesis): it is not, as
the Grammarian thinks, what depends on just any kind of cause, but “what has been
assigned its passage to being within a part of time” (these, as we'll see shortly, being
the two meanings Aristotle attaches to the term ‘generated’). But now Simplicius
administers the coup de grice:

Simplicius, In Phys., p. 1144, 28-32 Diels

And since <Philoponus> says that only the
First is ungenerated and without a cause,
joining <the epithet> ‘without a cause’ to
<the epithet> ‘ungenerated’, he also says, not
even showing respect for those who share his
views, that what comes after the First is also
generated and is created. For he too says that
what is generated is created (...)

Kal eimep 1O MPOTOV pOVOV AyévnTOv Kal
avaitiov gnot, ovvta€ag @ dayevitw TO
dvaitiov, kai  punde  todg  OpodOEovg
evhafnbdeic  ywopevov kal  molobuevov
ONAOVOTL Kal TO HETA TO TPOTOV QNOL- TO YAp
ywvopevov kai Onpuovpyovpevov Kal avtog
Qnotv...

8 Cf. H. Davidson 1969, 363 ff. ; R. Sorabji 1983 ; 1987b, L. Judson 1987.
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It seems to me that this is a jab by Simplicius at Philoponus' Christian ortho-
doxy. For if Philoponus affirms that everything after the First - that is, presumably,
God the Father - is created, then that includes Christ the Son. But to say that Christ

is created is heretical, and goes against the Nicene Creed:

Symbolum Nicaeno-Constantinopolitanum
(ed. Ph. Schaff, The Creeds of Christendom,
with a history and critical notes. 2, The Greek
and Latin creeds, with translations, 1878, p. 57)
IMotedbw elg &va Oeov, Ilatépa, Ilavto-
KpATtopa, o TV obpavod kal Yiig, Opatdv Te
TAVTWYV Kal AopaTwy.

Kai eig éva Kvpiov Inoodv Xplotdv, tov
Yiov tod Oeod 1OV povoyevi), TOV €k TOD
[Matpog yevvnBévta mpod mavtwy TdV aidvwv:

QDG €k QWTOG, Oeov AANOVOV €k Oeod
dAnOwvod, yevvnbévra od moinbévra, Opoov-
otov 1@ Iatpi, 8t' 00 T Mavta éyéveto.

English Language Liturgical Commission
translation

I believe in one God, the Father, the Al-
mighty, maker of heaven and earth, of all
that is, seen and unseen.

I believe in one Lord, Jesus Christ, the
only Son of God, eternally begotten of the
Father,

...light from light, true God from true
God, begotten, not made, of one Being with
the Father; through him all things were

made.

Thus, Nicene Orthodoxy held that Christ was “begotten, not made”.* In con-
trast, the doctrine that Christ was made or created (Greek poiéthen) is, of course,
nothing other than Arianism.™® There were heterodox Christian sects known more
specifically for their belief that God's body was created. As we saw, Philoponus, who
fought so hard to defend Christianity against the pagans, was himself a Monophy-
site, although he was later judged guilty of heresy. I find it quite surprising — and I'm
not aware that it's been noticed before - that the resolute pagan Simplicius should be
so apparently up to date on the niceties of theoretical Christology.

3.2. Simplicius and Philoponus on perpetuity (aidiotés)

Another example of Simplicus' attacks on Philoponus' Christian faith comes in the
context of Aristotle's “proof” that time is everlasting, based on the fact that all his
predecessors, except for Plato, said it is:

But so far as time is concerned we see that all with one exception are in agreement in saying
that it is uncreated (...) Plato alone asserts the creation of time, saying that it is simultaneous
with the world, and that the world came into being (Aristotle, Physics, 8, 1, 251b14-19).

Philoponus provides three counter-arguments.

First, just because five or ten men say time was generated, this is no reason to
prefer their testimony to that of Plato. We cannot judge the validity of opinions on
the basis of how many people support them; if we did, Aristotle, who was the only

* The question of the distinction between created and begotten is discussed at length by
Ambrose of Milan, for instance, in Book I, Ch. 16 of his Exposition of the Christian Faith.

Tt was also the doctrine of the Gnostic Ebionites, for that matter: cf. Epiphanius,
Panarion, Anacephalaeosis 11, 30, 1.
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one to introduce a fifth element (ether) alongside the four traditional ones of earth,
air, fire, and water, would be out of luck.

Second, Aristotle's claim that we should follow the majority is hard to square
with his statement in the De Caelo (1, 10, 29b12 ff.) that even though all the other
natural philosophers say the world is generated, he shows it to be ungenerated.

Third, since Plato said in the Timaeus that “time came into being with the heav-
ens”, he is more consistent than the others, who claim that the world is generated but
that time is ungenerated, although neither can exist without the other.

Philoponus goes on to argue that we should not accept the testimony of the nat-
ural philosophers that time is ungenerated, since Aristotle says they were wrong in
every other respect. Besides, Philoponus says, he could point out many illustrious
ancient philosophers who claim that time is generated.

Simplicius begins his refutation of Philoponus' argments by claiming that Aris-
totle does not claim that the testimony of other philosophers is demonstrative proof,
but he only quotes them to back up his own demonstrations; such testimony helps to
persuade beginners.

Second, Simplicius claims that when Plato and Aristotle call the world and time
‘generated’ (Greek genéton), they do not mean the same thing (Text 6). When Aris-
totle seems to argue against Plato, he is in fact “...arguing not against Plato, but
against those who understand the term ‘generated’ according to its surface meaning”
(1165, 4-5). Simplicius has already explained, at 1154, 4 ff., that by ‘generated” Aris-
totle means what exists subsequently after having been non-existent, and what exists
in a part of time. Plato, in contrast, means by it all that is not true, viz. intelligible,
being, and not simultaneously entire: ‘generated’, according to Plato, means whatev-
er has an external cause of its being. Simplicius continues by claiming that Phi-
loponus is showing his ignorance when he attributes to Plato his own understanding
of the term ‘generated’, viz. that it refers to what comes into existence after having
previously been non-existent. Philoponus was, as usual, too dumb to understand
Plato when, in the Timaeus, he says that the Demiurge wished to make the world as
similar as possible to its intelligible model. The model (Greek paradeigma), accord-
ing to Plato, was characterized by eternal everlastingness (tén aidnion aidiotéta), and
so the Demiurge provided the world with temporal everlastingness (tén khronikén
aidiotéta) by bestowing upon it time, as an image of eternity.

A few remarks are in order on this theory of the division of everlastingness or
perpetuity (aidiotés) into eternal (aidnios) and temporal (khroniké). It was foreshad-
owed by Plotinus in his treatise on Time and Eternity (Ennead III 7, 3) and devel-
oped by Porphyry (In Tim., book 2, fr. 46 Sodano), but it reached its full develop-
ment in Proclus (Elements of Theology, proposition 55). Here is Proclus' corollary to
that proposition, in Dodds' translation:

...the perpetuity (aidiotés) we spoke of was of two kinds: the one eternal (aidnios), the other
in time (khroniké) ; the one a perpetual steadfastness, the other a perpetual process; the one
having its existence concentrated in a simultaneous whole, the other diffused and unfolded in
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temporal extension; the one whole in itself, the other composed of parts each of which exists
separately in an order of succession.

Roughly, what this boils down to is the following. When Aristotle used the
words aidios and aidiotés, modern translators are quite correct to render them as
“eternal” and “eternity”. For Aristotle, as we have seen, something is eternal which
has no beginning or end to its existence, which pretty much the way we use the
terms today. By the time of Late Neoplatonism, however, owing to the process of
increasing ontological complexity I mentioned earlier, Eternity (aién) became re-
served for the world of intelligible forms, and it came to designate not infinite dura-
tion, but complete timelessness. The things that are aidonia are ontologically higher
than and prior to time; as Proclus puts it, they are “concentrated in a simultaneous
whole”. At the other extreme of the ontological hierarchy, there are the objects of the
world of sensible reality in which we live. This world and everything in it is khroni-
kos or temporal, that is, subject to time, or as Proclus likes to put it “having its exist-
ence in a part of time”. But the Neoplatonists soon realized that these two classes,
temporality and eternity, were not enough, for they left no room for that which had
its existence in time, like the sensible world, but lasted for an indeterminate dura-
tion, like the elements and the celestial bodies. The word they chose to designate this
intermediate realm was aidiotés, which the Medieval Latins were to translate as
aevum, and we can translate as perpetuity or everlastingness.

Thus, when Simplicius, following Proclus, says that the Intelligible Model used
by the Demiurge is “eternally perpetual”, he means that it always exists, because it
transcends time. When he says the world is “temporally perpetual”, he means that it
exists for ever, but within time.

In general, when Simplicius discusses the questions of whether or not time, mo-
tion, and the world are aidioi, he means not “are they eternal ?”, but “are they per-
petual or everlasting?”, that is, do these things, or do they not, possess a temporal
limit to their existence? The distinction is important in Neoplatonism, but Phi-
loponus tries to ignore it in his criticism of Aristotle.

Philoponus, as we saw, questions Aristotle's assertion that his definition of mo-
tion requires the previous existence of things that are capable of motion. Aristotle
says this is true of motion that has a beginning in time, but Philoponus retorts it
must be true of all motion, including beginningless motion. If this is so, then the
substance of the heavens must pre-exist its circular motion. But in this case, argues
Philoponus, this heavenly circular motion is not perpetual (aidios), because nothing
that is preexisted in time by something else is perpetual. It follows either that Aristo-
tle's definition of motion does not apply to beginningless motion, and is therefore
inadequate, or else that contrary to Aristotle's claims, it is not true that motion re-
quires the previous existence of what is capable of motion.

The key to Philoponus' argument is obviously his claim that nothing that is per-
petual (aidion) can have anything preceding it in time. But this argument seems to
be based on an understanding of aidion as meaning ‘eternal’ as it does in Aristotle: as
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applying to that which has neither a beginning nor an end. Philoponus' argument
fails if one adopts the Neoplatonic understanding of aidion as simply designating
that which has a perpetual duration in time, whether or not it has a beginning in
time, that is, regardless of whether its perpetuity is a parte ante or a parte post, abadi
or azali. On this understanding of aidion it does *not* follow that if there is some x
that precedes y is time, then y cannot be aidion. On the contrary, y can perfectly well
have a beginning in time (in which case there will be things preceding it in time) and
also have an existence that is of limitless duration, i.e. it can stll be aidion.

3.3. Simplicius on the Egyptian origins of Genesis

But let us return to our sheep, as the French say. Continuing his refutation of Phi-
loponus, Simplicius denies that Aristotle differs from Plato when, in the De Caelo, he
introduces a fifth element as characteristic of the heavens. This is a good example of
the pagan Neoplatonist concern, more or less universal since the time of Porphyry, if
not already of Antiochus of Ascalon, to reconcile Plato and Aristotle.”" The two great
founders of philosophy cannot be allowed to contradict one another. If they some-
times appear to do so — as even the Neoplatonists were obliged to concede - then the
reason is, as Simplicius states of the apparent contradiction between Plato's and Ar-
istotle's use of the term ‘generated’ (genéton):

...it was the ancient usage to argue against the surface meaning out of consideration for more
superficial understandings. Since, then, ‘generated’ was said of things that having previously
not existed, later existed, therefore, arguing against this meaning of the term, Aristotle seems
to censure Plato for having said ‘generated’, but in fact he is censuring not Plato, but those
who have attached ‘generated’ in this sense to time and to the world.

Whereas Aristotle appears to say, expressis verbis, that Plato was the only one to
say that time is generated, and that he was wrong to do so, in fact, on the Neopla-
tonist explanation that Simplicius adopts, Aristotle was criticizing not Plato, but
those who understood only the superficial or apparent meaning of ‘generated’, viz.
that something begins to exist after having been non-existent. Plato's ‘real’ meaning,
which professors like Simplicius explained to their students, is that to say that a thing
is ‘generated’ actually means that it depends on an external cause for its existence, is
not intelligible, and is not a simultaneous whole but has its being in becoming.

This principle of the exception-free harmony between Plato and Aristotle thus
often obliged the Neoplatonists to perform painful feats of exegetical contortion.
Simplicius claims that Plato, like Aristotle, says the heavens consist of fire, earth and
what is in between, because they are visible and tangible. But Plato, he argues, also
agrees that the substance of the heavens is different from the four sublunar elements,
since when in the Timaeus he attributes a geometrical figure to each element (the

> On this theme, see George E. Karamanolis, Plato and Aristotle in agreement? Platonists
on Aristotle from Antiochus to Porphyry, Oxford: Clarendon Press, 2006.
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tetrahedron or pyramid to fire, the octohedron to air, the eikosahedron to water, the
cube to earth), he assigns the dodecahedron to the ether.

This is all very well, except that Plato never mentions the dodecahedron in the
Timaeus passage in question (55c), but merely a “fifth figure”. It is the pseudony-
mous work entitled De natura anima et mundi that first mentions it (ch. 35, p. 136,
20 Marg). Obviously hard put for testimonies in favor of his view, Simplicius next
has recourse to Plato's student Xenocrates, who, in his work On Plato’s life (fr. 53
Heinze) did indeed mention five Platonic elements, one of which is ether. Yet from
these two meager (non-Platonic) testimonies to the affirmation that Plato and Aris-
totle mean the same thing by the fifth element, is a bit of a stretch, to say the least.

Undaunted, Simplicius continues, defending the view that it is quite coherent to
claim both (a) that the world is generated (either hypothetically or in the sense that it
has a cause) and (b) that time is ungenerated. He expends a great deal of sarcasm on
Philoponus' claim that he can point to many philosophers who held time to be gen-
erated: he begs Philoponus to enlighten him with regard to these illustrious philoso-
phers of whom even Aristotle was unaware, his real belief being, of course, that Phi-
loponus did not name them for the excellent reason that they did not exist.

Finally (p. 1166, 20 ff.), Simplicius concludes his refutation of Philoponus on this
point with a final argument. I'm not aware of any modern scholarship dealing with
this passage from Simplicius. But one notable scholar who did called attention to this
passage was Ralph Cudworth, in his True Intellectual System of the Universe (I quote
from his tranlation in chapter 4, p. 313 of the 1678 edition):

Ralph Cudworth, True Intellectual System of
the Universe, London 1678, ch. 4, p. 313

(...) Simplicius a zealous Contender for the
Worlds Eternity, affirms the Mosaick
History of its Creation by God, to have been
but Aiguptioi*,

Simplicius, In Phys., p. 1166, 20 ff. Diels

nothing elle *muthoi
Egyptian Fables.

The Place is so confiderable, that I shall here

set it down in the Authors own Language,

If Grammaticus here mean the Lawgiver of & 06¢ Tovdaiwv  vopoBétny

0V 1OV

the Jews, writing thus, [In the beginning
God made Heaven and Earth, and the Earth
was invisible and unadorned, and Darknefs
was upon the Deep, and the Spirit of God
moved upon the Water:] and then afterward
when he had made Light, and feparated the
Light from the Darkness, adding [And God
called the Light Day, and the Darknefs
Night, and the Evening and the Morning
were the Firft Day] I say, if Grammaticus
thinks this to have been the First Generation
and Beginning of Time, I would have him to

évdeikvutal Aéyovta “év dpyxij €moinoev 0
0edg TOV 0DpavOv kal TV YAV, 1 68 yij AV
Aopatog Kol AKATAOKEDAOTOG, Kol OKOTOG
¢ndvw  Th¢  aPfdocov, kai mvedpa Oeod
éne@épeto Enavw tod Bdatog”, eita mouoa-
VTOG avToD TO @AOG Kal Staxwpicavtog dva
péoov Tod PWTOG Kal Avd pHécov ToD OKOTOVG
énnyaye “kai éxdheoev 6 Bedg 1O POG fpEpav
Kol TO 0kOTOG VOKTA, Kal €yéveto éomépa Kal
¢yéveto mpwl fuépa pwia”, el odv TadTNV TOD
XpOvov vopilel yéveowv TV amd xpovov,
gvvoeitw 6Tt pobikn Tig €0ty 1} mapddooig Kal
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know that all this is but a Fabulous &nd poBwv Alyvntiwv eixkvouévn.
Tradition, and wholly drawn from Egyptian
Fables.

When copying this passage in the manuscript later known as Marcianus Graecus
227, the 13th-century scribe Georgios could not restrain his indignation, writing in
the margin: “Behold this dog Simplicius, saying that the words of Moses are
myths!”>

Unfortunately, Simplicius does not tell us where he got his information from.
I am neither an Egyptologist nor an Old Testament scholar, and so I'm not capable
to evaluating Simplicius's claim. I do know, however, that some modern scholarship
has taken up the hypothesis that Egyptian influence can be discerned in the opening
chapters of Genesis.”® This is particularly the case with the so-called Cosmogony of
Hermopolis.

4. Conclusion

To characterize Simplicius' views of Philoponus in a nutshell, I can do no better than
to cite a passage from Simplicius' commentary on the Categories (p. 7, 23-32
Kalbfleisch), in which the pagan commentator sums up the qualities that a good
commentator on Aristotle should possess:

The worthy exegete of Aristotle's writings must not fall wholly short of the latter's greatness
of intellect (megalonoia). He must also have experience of everything the Philosopher has
written, and must be a connoisseur (epistémon) of Aristotle's stylistic habits. His judgment
must be impartial (adekaston), so that he may neither, out of misplaced zeal, seek to prove
something well said to be unsatisfactory, nor, if some point should require attention, should
he obstinately persist in trying to demonstrate that [Aristotle] is always and everywhere infal-
lible, as if he had enrolled himself in the Philosopher's school. [The good exegete] must,
I believe, not convict the philosophers of discordance by looking only at the letter (lexis) of
what [Aristotle] says against Plato; but he must look towards the spirit (nous), and track
down (anikhneuein) the harmony which reigns between them on the majority of points.

I think it's safe to say that in Simplicius' view, Philoponus fails to make the grade
on all these points: he does not know Aristotle well, he lacks impartiality (although
in his case it is not because he strives to prove that Aristotle is always right, but to
prove that he is very often wrong), and above all he insists on the disagreement be-
tween Plato and Aristotle, remaining at the level of the surface meaning of their texts
and failing to discern the underlying harmony between the two great philosophers.
I suspect Simplicius would also apply to Philoponus what he says, shortly afterwards

2 tov kbva omhikiov @O pot okoTEL QdokovTa puvbovg Tovg Adyovs pwicéws. Cf.
Kalbfleisch's Preface to Simplicius, In Phys., CAG IX, p. XIV.

> Examples include A. H. Sayce (1932), Abraham Shalom Yehuda (1933, 1934), Cyrus
Gordon (1982), James Hoffmeier (“Some thoughts on Genesis 1 and 2 and Egyptian Cosmol-
ogy”), Atwell, “An Egyptian Source for Genesis 17, J. D. Currid, “An examination of the
Egyptian background of the Genesis Cosmology”, Biblische Zeitschrift 35 (1991), 18-40.
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in his Commentary on the Categories, about the qualities required of a good philoso-
phy student:

He must, however, guard against disputatious twaddle (eristiké phluaria), into which many of
those who frequent Aristotle tend to fall. Whereas the Philosopher endeavors to demonstrate
everything by means of the irrefutable definitions of science, these smart-alecks (hoi perittds
sophoi) have the habit of contradicting even what is obvious, blinding the eye of their souls.
Against such people, it is enough to speak Aristotle's words: to wit, they need either sensation
(aisthésis), or punishment.* If they are being argumentative without having paid attention, it
is perception they need. If, however, they have paid attention to the text, but are trying to
show off their discursive power, it is punishment they need.

Philoponus, for his part, never mentions Simplicius, but if he had, his evaluation of
the Pagan philosopher would no doubt have been equally unflattering.

PART TWO:
PHILOPONUS, SIMPLICIUS, AND THE THEORY
OF INSTANTANEOUS CHANGE

1. Introduction

As we saw in the first part of this article, one of Aristotle's key arguments in Physics
8, 1 for the eternity or everlastingness of the world was that whatever motion one
chooses to examine, one will always find a motion that precedes it. There is therefore
no such thing as a first motion. Aristotle based this argument on his own definition
of motion in Physics III, which seemed to him to imply that the preexistence of an
object or objects capable of motion is a necessary condition for the occurrence of
motion. But the ability to always identify one more portion of a thing's temporal ex-
istence — one more moment before the one that seemed to be first, one more mo-
ment after the one that seemed to be last - is precisely what Aristotle means by tem-
poral infinity” in the sense of unlimited duration. Therefore, if one can always
identify one more moment in the series of moments that constitute the world's exist-
ence a parte ante and a parte post, the world is, at least in Aristotle's sense, infinite.
In his Against Aristotle, Philoponus, whose goal is to overturn Aristotle's arguments

>* Aristotle, Topics, 1, 11, 105a3ff. Aristotle's examples of a questioner needing punish-
ment are people in doubt as to whether or not they ought to honor the gods or love their par-
ents; people who need perception are those unsure of whether or not snow is white. The pas-
sage is also quoted by David (Elias) 122, 22-24; Julian, To the Cynic Heracleios, 237D.

> We recall that for Aristotle there can be no actual infinity, but only a potential one.
See, for instance, Physics 3, 7, with the commentary of M. J. White 1992, 153 f. White identi-
fies this conception of infinity as the « sense of ‘infinite’, which “does not designate any to-
tality (...) does not signify a cardinal or ordinal number. Rather, it signifies the absence of an
upper bound”. The < sense of ‘infinite’ is therefore to be distinguished from the Cantorian
transfinite ordinal w.
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against the eternity of the world, therefore has to use all the resources at his disposal
to refute this particular argument.

1.1. Aristotle on motion

Motion, as Aristotle claims in Physics 3, 1, 201a10-11 (Text 7), is the actualization of
the movable qua movable, and this, he claims, implies that before there can be mo-
tion, there must first exist a movable object.

Aristotle's theory of motion is at the same time one of the most familiar and
most difficult aspects of his thought.*® According to the definition in Text 7, motion
seems to be the incomplete actualization of a potentiality (Greek dunamis), while the
complete actualization (Greek energeia or entelekheia) of that potentiality is the state
of being that occurs once the kinésis has reached its goal. To take the example of a
house, the wood and stones out of which it is to be built possess the potentiality
(Greek dunamis) of becoming a house: they are what is buildable (Greek oikodomé-
ton). The incomplete actualization of this potentiality is the process of being built
(Greek oikodomésis), while its complete actualization is the existence of the house.
Likewise, if I walk across the room, my walking is a kinésis as long as it is incomplete,
that is, as long as I have not yet reached my goal. Once I've reached the place I was
walking to, my process of walking is complete: in Greek, it can no longer be de-
scribed as a kinésis, but it's now a kinéma or completed motion.

Aristotle mentions the difference between complete and incomplete motion and
actuality in a number of places (Texts 8a ff.). Text 8a, from Physics III, 1, explains
why it's hard to figure out what motion is: motion is neither a potentiality (dunamis)
nor an actuality (energeia). Instead, it's an incomplete actuality, because that of which
it is the actuality -- the house while it's being built, me while I'm walking to the other
side of the room - is not yet complete as such, that is, with regard to its true nature
or what it is meant to be.

Our next text (8b = Metaph. ® 6, 1048b18-36) is much more difficult, but I've
included it because it brings up a key aspect of Aristotelian doctrine. Here, Aristotle
begins by distinguishing between actions (praxeis) that have a limit (peras) and those
that do not. Actions with limits are not ends in themselves: examples include losing
weight (which is not done for its own sake, Aristotle believes, but for the sake of
health). They are therefore not real activities (energeiai), but motions (kinéseis). Ac-
tions properly so called are motions that have their end within themselves: examples
include such process verbs as seeing (Greek horan), understanding (Greek
phronein), thinking (Greek noein). In the case of these verbs, we can make true

%% A glance at the contemporary literature show that there is not much agreement on ex-
actly what this definition means. Problems include the nature and meaning of the term entel-
echia: is it a process, or the result of a process? Is the definition self-sufficient, self-
explanatory and sufficiently clear, or is it ambiguous, requiring a previous understanding of
Aristotle's doctrines of various levels of potentiality and actuality? Is the potentiality in ques-
tion best understood as a two- or a three-place predicate? And so on.
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statements using both the present and the perfect tenses simultaneously : the fact
that I'm seeing now is not incompatible with the fact that I have seen an instant ago;
the fact that I'm thinking at this instant doesn't rule out that I was thinking an in-
stant ago. This is not true, Aristotle believes, in the case of verbs describing processes
that do not have their end in themselves: I cannot truthfully or relevantly say that
I am learning and have learned, that I am recovering my health and have recovered
my health, for in these cases the use of the perfect tense (‘have learned’, ‘have recov-
ered’) means that the process indicated by the verb is at an end, so that is is hence-
forth false to say “I am learning” or “I am recovering my health”. Aristotle ends the
passage by summarizing his results: processes such as seeing and thinking are activi-
ties or actualities (energeiai), whereas walking, building, coming-into-being and
moving are merely motions (kinésis).

The key point to this distinction seems to be that kinéseis are processes that are
necessarily incomplete because their goal lies outside themselves, and once they
reach their goal they cease to exist. Energeiai, in contrast, since they contain their
goal within themelves, are complete at each instant of their existence. Note that two
of Aristotle's paradigmatic actuality verbs are “to be happy” and “to live well”. We
find a similar idea in Aristotle's discussion of the nature of pleasure in Book 10,
chapter 4 of the Nicomachean Ethics (Text 8c). Like seeing, Aristotle explains here,
pleasure is complete at every moment, and its intensity is therefore not increased if it
lasts longer. This means it is not a motion (kinésis), for all motion takes time. Nor is
there any coming-into-being (genesis) of pleasure, any more than there is of a point
or a numerical unit.

The notion that processes like happiness, pleasure, and living well are com-
plete at every instant was to be extremely important in later Hellenistic ethics. If
they are fully realized in each instant, so much so that they are not subject to any
possible increase, then all possible happiness and well-being are contained in the
present instant. This is no doubt the origin of the Hellenistic doctrine that “only
the present is our happiness”, a theme taken up in Goethe's Faust and so brilliantly
studied by Pierre Hadot.

Text 8d is a brief extract from De anima 3, 7, which serves to highlight once
again the distinction between motion as imperfect activity or the motion of that
which is still imperfect, whereas true or absolute (haplds) activity or actuality per-
tains to what's perfect: this is, as we've seen, the kind of activity like seeing and hear-
ing that's perfect at every instant.

Its seems apposite here to quote the commentary on this passage by John Phi-
loponus (= Text 8e). Here Philoponus reminds us that when any of our five sense-
organs is activated by the presence of a sensible object, this doesn't take place
through motion (kinésis). Instead, such a case is an example of something brought
from the second kind of potentiality (tou deuterou dunamei) to the second kind of
actuality, and this process does not involve being affected (Greek paskhein) or al-
tered (alloiosis). It therefore cannot be a motion at all, since Aristotle's definition of
motion involves the element of incompleteness. Yet things that are characterized by
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this second sense of potential are already complete: therefore, the process by which
such things are actualized cannot be motion, but may be called change (metabolé).

In order to make sense of this argument we must, I am afraid, take another de-
tour, this time back to Book II, chapter 5 of Aristotle's De anima (Text 8f). Here,
Aristotle distinguishes various meanings of potentiality (dunamis) and actuality (en-
telekheia). These meanings are as follows (Cf. Table 3):

1. A person is potentially knowledgeable simply gua human being, i.e. because
he or she belongs to a genus to which the predicate “knowledgeable” can be mean-
ingfully applied, in that she is capable of becoming knowledgeable.

2. A person can be called knowledgeable because she has acquired some
knowledge, such as grammar, whether or not she is actually exercising or making use
of this knowledge. This is the state described as hexis.

3. Finally, a person who is actually exercizing her knowledge — i.e. by actually
reading and writing - is in actuality (entelekheiai) and possesses that knowledge in
the proper sense of that term (kurids).

Now, Aristotle continues, whereas the transition from state (1) to state (2) is a
case of alteration or qualitative change (alloidsis), the transition from state (2) to
state (3) is either not alteration at all, or else is another kind of alteration. The idea
seems to be that when we exercize a skill, faculty, or habit that we already possess, we
are not undergoing alteration — are not becoming other than or different from
(Greek alloios) from what we are — but are rather developing into what we truly are.”

These notions were systematized by the Aristotelian commentators. It was noted
(cf. Table 3) that the hexis (step 2 above) can be considered as being in actuality
when compared to pure potentiality (stage 1), but in potency when compared to
pure entelechy (stage 3). Likewise, stage 1 can be called the first potentiality, stage 2
can be called the first (or lowest) actuality and the second (or highest) potentiality,
while stage 3 is often referred to as the second (or highest) actuality.

1.2. A tale of two entelechies

When, therefore, in his definition of motion in Physics 3 Aristotle speaks of motion
as the entelechy of the movable qua movable, the commentators distinguished be-
tween two meanings of the word ‘entelechy’. This term, they wrote, can refer

1. to something that's in possession of its complete or perfect form, having rid it-
self of all its potentiality (dunamis). This is the entelechy that characterizes the state
of affairs resulting from motion. Grammatically, it's what's designated by the perfec-
tive aspect (kekinétai): “it has moved (and completed its motion)”. To quote Michael
J. White,*®

*7 See, for instance, Joachim on EN X, 4, p. 275: “The conversion from hexis into theoria
or energeia is not a transition or a passage or process at all, but the instantaneous or timeless
manifestation of what is already there”.

% M. J. White 1992, 49.
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the completion or telos of a kinésis is connoted by a stative-perfective verbal form, which en-
tails the possession of the property or the obtaining of the state of affairs that supervenes on
the completion of the kinésis (...) at the limit point temporally marking the terminus ad quem
of a continuous kinésis, the body that has undergone the kinésis in question must be said to
possess the property or be in the state supervening on the completion of the kinésis.

2. The second meaning of ‘entelechy’ is that which characterizes an object in mo-
tion; that is, an object that has begun its motion and is progressing toward its goal,
which is form, but has not yet reached it and therefore retains its potentiality. It's in
this sense that the Commentators often characterize motion as “the path from po-
tentiality to actuality”.

We should bear in mind here that for Aristotle, the concept of motion or kinésis
is much broader than our modern-day intuitive idea of motion. When we think of
motion we usually think first and foremost of motion in space or local motion. For
Aristotle, by contrast, there is motion or change in all of the categories of being, and
particularly in the first four of them.” Thus, for Aristotle, there are the following
kinds of motion or change (Table 4):

1. Substantial motion, which manifests itself as coming-into-being (genesis) and
perishing (phthora),

2. Qualitative motion, or alteration (Greek alloidsis);

3. Quantitative motion, or growth (auxésis) and diminution (phthisis);
and finally:

4. Local motion, or transportation (phora).

We will see below how the Islamic philosopher al-Kindi added another motion
to these four: the motion of creation (a/-haraka-I-ibda).

The various kinds of change can be illustrated by our Text 9, from the Para-
phrase of the Physics by the fourth-century Platonist/Aristotelian Themistius. The-
mistius emphasizes that motion exists in all the categories that are characterized by
potentiality and entelechy or actuality (entelekheia). The latter term has two mean-
ings, one designating the process by which bronze, for instance, is becoming a statue,
the other the state in which it has become a statue. The former actuality - let's call it
actuality 1 - is indicated by the present and imperfect tense of verbs (kineitai), and is
characterized by the continuing presence of potentiality. It can be termed motion
and the perfection of potentiality. Actuality 2, by contrast, is the complete realization
or perfecting, not of the potentiality itself (which it destroys), but of the thing that
had been previously characterized by potentiality.

% The fact that Aristotle actually allows motion only in the categories of substance, quali-
ty, quantity and place - and even substantial change is ruled out in Physics V - has led mod-
ern commentators to think that Aristotle must have had in mind a “revised list” of the cate-
gories (I. Croese 1998, 152). Among ancient commentators, Theophrastus and Simplicius
strove to prove that there really is motion in all ten categories.
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The actualization of the buildable (to oikodométon) qua buildable — that is, in so
far as it remains buildable, as opposed to already being built - is thus the process of
building (hé oikodomésis), which is a motion (kinésis). It follows, Themistius tells us,
that motion is the first actuality of what is potential, in much the same way, one pre-
sumes, as the acquisition of the knowledge of reading and writing is the first actuali-
ty of the human being qua potentially literate. The second actuality, corresponding
to a person's actually reading and writing, is the change into form. As the journey
toward form, motion is not an actualization in the proper sense, since this title is
reserved for the Aristotelian enmattered form (eidos), which is a type 2 entelechy or
actuality. Instead, motion is an imperfect actualization.

As Ahmad Hasnawi has pointed out (1994), this passage from Themistius was
highly influential. John Philoponus copied it out almost word for word in his Com-
mentary on the Physics 3, 1.% This latter work was translated into Arabic, and many of
the scholia to Ishaqg ibn Hunain's Arabic translation of the Physics are taken from Phi-
loponus' commentary.®® On example will suffice to show this. In Text 9b we once
again find the doctrine of two actualizations or entelechies, which the author refers to
as perfections (Arabic al-kamal). The first one, motion, is incomplete and maintains its
potentiality: it can be considered as a journey toward the last actualization. This latter
actualization, complete, is characterized by the elimination of all potentiality.

2.1. Aristotle and the commentators on instantaneous change

For Aristotle in the Physics, all motion is continuous and takes place in time. This, at any
rate, is what might be called the “standard” Aristotelian position. As he proves in Physics
VI, space, time, and motion are isomorphic: they are all continuous and infinitely divisi-
ble. It follows that all motion is infinitely divisible, has extension, and takes time.

Yet there is another trend in Aristotelian thought that seems to conflict with this
doctrine: in some circumstances, Aristotle allows that some kinds of change may
take place instantaneously. In Physics I, 3, for instance (Text 10a), Aristotle re-
proaches the Presocratic philosopher Melissus for not having considered the possi-
bility that change can take place all at once (athroas); while in Physics 8, 3 (Text 10b)
and in the De sensibus (Text 10c), Aristotle mentions the freezing of water as an al-
teration that takes place all at once (hama, athroon). Aristotle also states in the Met-
aphysics, particularly book Z, that substantial change or the generation of form is
instantaneous,” while in Metaphysics B® he argues that points and the limits of bod-
ies come into being without generation.** In short, in various passages of his works,

% Philoponus, In Phys., CAG 16, p. 341, 22 {. Vitelli.

¢ This fact has often been overlooked, since the scholia are usually attributed in the
manuscript to Yahya’ ibn ‘Adi.

62 Cf. Metaph. Z 8, 1033a24-b19.

 Cf. Metaph. B 5, 1002a28-b5.

% We have already seen that geomerical points and numerical units do not undergo any
process of generation: cf. NE 10, 4, 1174b11 f. (Text 9c above).
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Aristotle appears to entertain the possibility that of the kinds of motion or change,
only locomotion must unequivocally take place in time, while alteration, substantial
change, energeia and relational change may all occur instantaneously.*

In his Quaestiones,* the great Periptateic philosopher Alexander of Aphrodisias
(late 2nd-early third century AD) picked up on the Aristotelian distinction between
an activity (energeia) that is perfect or complete (teleia), and an activity that is im-
perfect or incomplete. For Alexander, incomplete activity is an affect or accident (pa-
thos) and a quality (poiotés), while perfect activity, also know as its entelechy, is a
form. This is obviously the same basic theory as we found in Themistius.

Like many of Alexander's minor texts,”” this one was was translated into Arabic,
in at least two versions. One of these, entitled “On form and the fact that it is the per-
fection and accomplishment of motion according to Aristotle”,”® renders the passage
from Quaestio 1. 21 with some interesting modifications and additions. I've provided
an English translation of the Arabic in Text 11. Here we find the now-familiar dis-
tinction between imperfect and perfect motion, with the former being a accident
(Arabic al-ataru, Greek pathos) of the thing and the latter being equated with its actu-
alization, perfection or completion (Greek entelekheia = Arabic antélasya, obviously a
mere transliteration). Note that this translation renders Alexander's term ‘activity’
(energeia) by a term meaning ‘motion’ (al-harakatu), so that Alexander's distinction
between perfect and imperfect activity becomes a distinction between perfect and
imperfect motion. The Arabic also contains an explanation of the term entelechy that
is lacking from Alexander's Greek text.

In a very important article, Ahmad Hasnawi (1994) has discussed this text and
adduced a number of parallels from the later Greek commentators on Aristotle, in-
cluding the passage from Themistius we examined earlier (Text 9). He also discussed
another text that circulated in Medieval Arabic under the name of Alexander, under
the title /7 anna-I-fi'la a'ammu mina-I-harakati ‘alg ra’yi Aristd, “On the fact that action (77
= Greek energeia) is more general that motion in the view of Aristotle”. Despite the
fact that the Arabic manuscript tradition unequivocally attributes this text to Alex-
ander, Hasnawi has shown that this text is nothing other than a translation of a part
of book IV of Philoponus' work Against Proclus on the eternity of the world. Here,
Philoponus confronts the fourth argument in favor of the world's eternity, which
Proclus had set forth in a lost work.

% 1. Croese 1998, 51.

 Quaestio 1, 21, p. 34, 30 - 35, 15 Bruns.

 The texts circulating in Arabic under Alexander's name have been edited by ‘Abdar-
rahman Badawi, Aristd ‘inda-I-Arab, Dirasa wa-nusds gair mansira, Cairo 1947 (Dirasat islamiya 5). Cf.
R. W. Sharples 1987, 1187-1188.

% Treatise no. 8 in the enumeration of Alexander's works preserved in Arabic by
A. Dietrich 1964.
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2.2. Philoponus against Proclus

In the fourth of his arguments in favor of the eternity of the world (Text 12), Proclus
argued that if the Demiurge or Maker of the cosmos is to be unmoved, then he must
create perpetually. He adduces two reasons, both using reductio, why the Maker
must be unmoved. If he were moved, then since motion is imperfect actuality, the
Maker would be imperfect at one point and subsequently imperfect: an unacceptable
conclusion. Second, if the Maker were moved, he, who is the creator of time, would
require time, presumably as a result of the unstated premise (which Philoponus ren-
ders explicit) that all motion requires time.

In Book four, chapter four of his Against Proclus on the eternity of the world
(Text 13), Philoponus tries to refute this argument. He does not deny the Aristoteli-
an premises that all change is a kind of motion, that motion is imperfect actuality,
and that all motion takes place in time. What he does deny is that God's creative ac-
tion can correctly be called motion.” It is not right, Philoponus claims, to call God's
creative activity (energeia), which produces all things through the divine will alone,
with no need for time or spatial intervals, a ‘motion’. Activity or actuality is, as we
have seen, a category with broader extension than motion: while all motion is neces-
sarily an activity, not all activity is motion.

This affirmation is backed up by the now-familar distinction between imperfect
and perfect activity or actuality (energeia). Imperfect actuality is motion, which can
also be defined as the transition from the first potentiality to the acquisition of a hex-
is. Perfect actuality, in contrast, is an instantaneous projection (probolé) from a hexis,
where ‘instantaneous’ (Greek athroos) means that it is not a process that takes place
in time, but it takes place in the now (Greek to nun), that indivisible limit which, ac-
cording to Aristotle, is not time, precisely because it is the limit of time.

To illustrate this phenomenon of instantaneous projection, Philoponus uses the
same examples he had already used in his commentary on the De Anima (Text 14),
and which had long been traditional among the commentators™: the projection of
light from a illuminating source (the sun, fire, or lightning); the faculties of sense-
perception, particularly sight; and intellectual perception. In all these cases, the activ-
ity in question is timeless, therefore complete at every instant, and therefore, not a
motion. But these are precisely, according to Philoponus, the features that character-
ize God's creative activity. It follows that Proclus is wrong: since God's creative activ-
ity is not motion, but analogous to the instantaneous activation of or projection
from a hexis, then it implies neither imperfection nor a requirement for time on
God's part. QED.

% We recall from Text 8b that for Aristotle, a motion is an activity that is incomplete be-
cause it has its goal outside itself, while an actuality or entelechy is an activity that has its goal
within itself and is consequently complete at each instant.

7 As Hasnawi has shown (1994, p. 70 and n. 36), they go back at least to Alexander of
Aphrodisias; cf. Mantissa, p. 143, 21-145, 3 Bruns.
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2.3. Back to Philoponus vs. Simplicius

After this long detour, let's return to the debate between Philoponus and Simplicius
on the eternity of the world. We recall, I hope, that in Physics 8.1 Aristotle atempted
to prove the eternity of the world by showing that in order for there to be motion at
all, the objects capable of motion must already exist.

Philoponus disagrees. This is not true, he claims in the case of eternal motion,
for what's eternal cannot have anything preceding it. If, then, some movable object
preceded a motion, that motion could not be eternal. Nor is it true in the case of
non-eternal motion: the four elements (earth, air, fire and water), he argues, each
have their own characteristic motion (upward in the case of air and fire, down in the
case of earth and water), but these characteristic motions pertain to each element as
soon as that element comes into existence, so that once again it is false that what is
movable must always preexist motion. In addition, since all four elements transform
into one another, each motion would become a natural characteristic of each ele-
ment, which is a contradiction.

Philoponus spends a long time on these arguments, and Simplicius even longer
refuting them, but they may seem to a modern reader to consist in rather tedious
nitpicking and logic-chopping. More interesting for our present purposes is Phi-
loponus' claim (apud Simplicium, In Phys., 1140, 13) that the beginninglessness of
the world could only be proved if it were true that ex nihilo nihil fit; nothing can
come into being out of nothing. In his work Against Aristotle, Philoponus (Text
15)" believes he can refute this ‘famous axiom’ by trotting out some arguments he
had already used in books 9 and 11 of his work Against Proclus on the Eternity of the
world. Interestingly, part of one of these texts (Philoponus, aet. mundi 9, 11) corre-
sponds precisely to the third of the three texts discussed by Ahmad Hasnawi. Like
aet. mundi 4, 4, this text was translated into Arabic and attributed to Alexander of
Aphrodisias, under the title Magélatu al-Iskanadari al-Afrddisi fi ibtali gawli man qala in-
nahu 1a yakdnu say'un illd min say’in wa itbati anna kulla sayin innama yakanu 1& min say’in,
that is: “Treatise by Alexander of Aphrodisias, refuting the doctrine that affirms that
nothing comes about from nothing, and establishing that everything only comes
about from nothing”. Philoponus repeats some of the arguments from this work in
fragment 115 of his Against Aristotle on the eternity of the world (Text 15). Nature,
he claims, requires a substrate both to exist and to act, and this entails that it must
create out things that already exist (ex onton). Yet this is not true of God, who trans-
cends all beings. If He is superior to nature, it is precisely because He creates not on-
ly the form but also the matter of all he creates. Nature may require time and the
process of development to create the beings it creates : but not so God, who creates
timelessly and without a process of generation, through his will alone.

Finally, just as Aristotle tries prove in Physics 8, 1 that the world is eternal a parte
ante — i. e. that it had no beginning — from the fact that it had no first moment of

7! Philoponus, Against Aristotle, fr. 115 Wildberg = Simplicius, In Phys., 1141, 10ff.
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existence, so he argues (Physics VIII, 1, 251b29-252a6) that the world is eternal a
parte post — that is, that it will have no end - from the fact that whatever moment
one tries to identify as the last one of its existence turns out to imply the existence of
another moment after it. What is movable (Greek kinéton), Aristotle claims, contin-
ues to be movable even after it has moved, and what can cause motion (kinétikon)
still retains this ability after it has stopped exercising it. Likewise, even if a destruc-
tive agent has destroyed everything capable of destruction, that agent still retains its
ability to destroy, and so it will destroy again, and will itself be destroyed at some
point in the future. But destruction is a motion, so there is no end to motion.

Philoponus is not buying this argument, of course. He retorts that there are
many things that cease to exist when they cease to move, such the heart, the lungs,
and fire. In addition, some things are not destroyed by an external agent, but simply
run out of the power necessary for their survival. Finally, he argues (Text 16), it is
wrong to assume that what is destroyed is destroyed by motion. Aristotle admits that
there are some things that come into being instantaneously or all at once (athroon),
without motion or temporal extension: and Philoponus cites the now-familiar ex-
amples of the presence and absence of forms (cf. Metaphysics Z), the uniting of geo-
metrical points (Metaphysics 1002A32-1002b2), physical contacts (De Caelo, 1, 11,
280b6-9), lightning (probably taken from Porphyry), and sense-perception (Meta-
physics 9, Nicomachean Ethics 10), in this case visual.

In this fragment from his Against Aristotle, Philoponus again stresses that God's
act of creation, like Aristotle's examples of instantaneous change, is not a motion,
precisely because it takes no time. Simplicius seems to recognize that the existence of
phenomena of instantaneous is a dangerous counter-objection to Aristotle's doctrine
of the eternity of the world: thus, he replies that when Aristotle speaks of phenomena
that take place all at once (athroon), he does not mean that they take place without
time and change, but that in their case extension, change and time are “concentrat-
ed” (sunéirémené). In the case of such phenomena as lightning, contact, the curdling
of milk and the freezing of water, he argues — all examples sometimes adduced to
illustrate instantaneous change — the word ‘athroos’ does not mean that they take
place instantaneously or outside of time, but that they occur all at once as opposed to
part by part. Yet by admitting that change and time in such cases are sunéirémena,
Simplicius comes very close to admitting they are timeless, or even eternal, for ac-
cording to post-Plotinian Neoplatonic theory, time unfolds (anellitein) the multi-
plicity that is concentrated on the level of eternity (sunéirémenon en tois aidsi).”

3 Excursus: creatio ex nihilo and instantaneous change in Islamic thought

We saw that Ahmad Hasnawi has proved that several of the texts circulating in Ara-
bic translation under the name of Alexander of Aphrodisias were in fact translations

72 Cf. Proclus, In Parm., col. 1235, 21-22 Cousin; Simplicius, In Cat., 356, 26 f.
Kalbfleisch ; In Phys., 794, 35 Diels.
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of passages from works by Philoponus. It seems to me that the themes with which
these texts deal — the doctrine of the double entelechy, the theory that not every en-
ergeia is motion, the possibility of a creatio ex nihilo, the doctrine that perfect motion
is form - are not accidental. They were all, as we have seen, themes mobilized by
Philoponus to prove the possibility of the Christian doctrines of creatio ex nihilo,
and the world's finite existence in time. It seem likely that by extracting these doc-
trines and attributing them to the respected Exegete Alexander, rather than the sus-
pect Christian Philoponus, the Islamic translators and adapters wished to make these
Philoponan arguments available for use in advancing their own philosophical and
religious agenda. I'd like to briefly examine a couple of examples of this process.

The affinities between the thought of Philoponus and the Islamic philosopher al-
Kindi (c. 801-873) have long been recognized: aspects of their doctrine of the
intelligence are similar, as is their acceptance of some version of the doctrine of
creatio ex nihilo.” As has recently been noted,* one of Kindi's characteristic
doctrines was that of the possiiblity of instantaneous change or motion. Indeed,
Kindi went so far as to add to the standard Aristotelian list of types of motion
(transportation, generation, corruption, augmentation, diminution, alteration; cf.
Table 4) a new type: the motion of creation (a/-harakatu al-ibda), which differs from
generation in that the motion of creation does not take place out of a preexistent
substrate.” In his Epistle on definitions (p. 190 al-A‘sam), Kindi defines creation as
“ the manifestation of the thing out of non-being” (al-ibdd'v huwa izharu al-say’i ‘an
laysa). Finally, in his Epistle on the quantity of Aristotle's books (Text 17)’°, Kindi
emphasizes that God’s first creative act happened all at once in no time: indeed, it is
only the unbelievers who maintain the contrary. Note that this text is strongly
reminiscent of Philoponus (Text 15): just as Philoponus had argued that since
nature creates out of a preexistent substrate, i.e. matter, then if God is to be superior
to nature he must create out of no substrate, so Kindi argues that is God is powerful
enough to create ex nihilo and without matter, then He - unlike man, who needs
both matter and time in order to create - has no need of time for his creative act.

In contrast, as Marwan Rashed has shown, Kindi's successor al-Farabi (c. 870-
950) probably devoted his lost work On changing beings to proving the impossibility
of instantaneous change and the necessity that all change be continuous. Just as
Kindi defended the possibility of instantaneous change in order to pave the way for a

7 A. Hasnawi 1994, 89 ; Walzer, Greek into Arabic, 191-192. As Hasnawi notes, the doc-
trine of creatio ex nihilo is a prominent element in the Long Version of the Theology of Aris-
totle and the Letter on Divine Science, which has led Zimmermann to suppose it must have
been among the elements of the original Theology of Aristotle.

7 M. Rashed 2008, 106.

7> Abl Sulayman al-Sijistani, in Abl Hayyan al-Tawhidi, a~Imtd' wa-I-mu@nasa, vol. 3, p. 133
Amin/al-Zayn, quoted by M. Rashed 2008, 53.

*Vol. 1, p. 375 ed. Abu Rida.
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doctrine of creation ex nihilo taking place outside of time, Farabi wished to eliminate
this possibility in order to confirm Aristotle's proofs of the eternity of the world.

It seems highly likely that, whatever the precise details of the process of
transmission from Greek into Arabic may have been, Kindi was adopting the ideas
of Philoponus on this point, while Farabi defended the viewpoint of Simplicius. This
would seem to provide confrmation for the view expressed by the eminent Islamic
scholar Josep Puig: “ Al-Farabi y Juan Filopén son los pilares en que se sustentan la
filosofia helenizante y el Kalam, respectivamente”.”’

It was in the circle of al-Kindi, as recent scholarship has shown, that such
aprocrypha as the Theology of Aristotle were composed, a work that was hugely in-
fluential on Islamic philosophy, and ascribed to Aristotle a Plotinian-style emana-
tionist system (the work consists largely of re-worked extracts from the Enneads).

As in the philosophy of Kindi, a key concept of the Theology of Aristotle is that of
what is dufatan wahida bi 15-zaméan, “instantaneous / all at once and outside of time”’3,
which seems to correspond to the Greek athroos/aneu khronikés parataseds. As re-
cent scholars have argued”, this doctrine is closely related to another key notion ap-
pearing in the Theology : that the Creator is situated beyond eternity, and is in fact
the cause of eternity. In the words of Marwan Rashed, “the Creator’s being beyond
time prevents His act of creation from needing some period of time in order to be
fulfilled”.® Thus, we read that the first maker makes whatever He makes without
intermediary, together and all at once (ma'an wa f7 dufatan wéhidatan)®. In our Text
18, we find several echoes of themes we have encountered in late Greek philosophy:
the world was not created in time, and if some ancient texts seem to say so (the au-
thor almost certainly has Plato's Timaeus in mind), then this was merely for the sake
of instruction (as the Greeks said, it was didaskalias heneken). Similarly, it is proba-
bly no accident, but an echo of Philoponus' arguments, when the author of the The-
ology streses that the creative activity of the luminous power emanates from it with-
out motion.*” The idea that some actions are not performed in time, and that some
effects are simultaneous with their causes, looks very much like an echo of Phi-
loponus' use of the doctrine of instantaneous change to refute Aristotle and clear the
way for the Christian doctrine of creatio ex nihilo. Interestingly, the passage comes
from one of the few in the Theology that do not derive from Plotinus. As Fritz Zim-
mermann (1986, 204) has remarked, the author of the Theology “gives much greater
prominence to the Plotinian ‘all at once’” than does Plotinus himself”. But the ‘all at

77 Averroes, Epitome de Fisica (Filosofia de la naturaleza), Madrid 1987, p. 236.

78 Cf. Theologia, p. 31; 41; 70; 114 Badawi.

7 M. Rashed 2008, 48 ; C. d'Ancona 1995, 63ff.

% On the fact that the First Cause is situated prior to time and eternity, cf. Theology, p. 7,
8 Badawi: wa-anna al-dar wa-I-zaman tahtaha; Liber de Causis prop. 2 (both cited by C. d'Anco-
na 2010).

81 K viii.46/D 93 (Lewis).

82 wa-anna hada-I-fil yakdn minbu bi-gair haraka, p. 6, 11 Badawi.
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once’ (to athroon| fi dufatan wahidatan) is perhaps not necessarily Plotinian: there
seems to be good reason to believe the concept is more Porphyrian/Philoponan than
Plotinian.*

As a final illustration of the influence of this cluster of themes on Islamic
thought, I've included (Text 20) a passage from the Harmony of Plato and Aristotle, a
work that has almost always been attributed to al-Farabi. Here, the author attempts
to explain Aristotle's doctrine of the eternity of the world, which would be impious if
understood literally. All Aristotle meant, it is explained, is that the Creator did not
create the world bit-by-bit or gradually, but all at once and outside of time (dufata bi-
/a zaman). This is, of course, precisely the doctrine of Philoponus, who, as we have
seen, took it over from the Aristotelian theory, as developed by subsequent Peripa-
tetics, of the kind of instantaneous change that occurs in such phenomena as the dif-
fusion of light, the curdling of milk, the freezing of water, sense perception and intel-
lectual intuition. Yet since Farabi opposed Philoponus on this topic - he wrote at
least two works refuting Philoponus' attacks on the Aristotelian doctrine of the eter-
nity of the world - I think Marwan Rashed is very probably correct in declaring the
Harmony to be a work not by Farabi, but by one of his Christian students.

4. Conclusion

We have seen, I hope, how Philoponus makes use of a wide variety of Aristotelian
doctrines to combat Aristotle's own doctrine of the eternity of the world. In particu-
lar, he uses Aristotle's admission of the possibility of instantaneous change to re-
spond to pagan objections against the Christian doctrine of God's creation of the
world within time. Contrary to what Proclus believes, such creation is not motion, so
it does not imply, since motion is imperfect actualization, that God was ever imper-
fect. Nor, since all motion is in time, does it imply that God, the creator of time, re-
quired time in order to act. The doctrine of instantaneous change also allows Phi-
loponus to present serious objections to Aristotle's doctrine that the world is eternal
because for every moment of its existence one identifies as first, one can always iden-
tify an earlier one, and for every moment identified as last, one can also identify a
later one. The possibility of instantaneous change implies that creation need not be a
motion that takes time, but may be more like the actualization of a hexis, which is
instantaneous and leaves the possessor of the hexis — in this case, God — unchanged.
As far as the origins of these ideas are concerned, they clearly derive ultimately
from Aristotelian physics, and from the tension it contains between two notions: on
the one hand, that all change and motion are continuous, infinitely divisible, and
take place in time; and yet, on the other, that some kinds of motion and change may

8 In a fragment from his lost Commentary on the Physics (fr. 131 Smith = Simpl. In Phys.
106, 27 ft. Porphyry glosses athroos as meaning “timeless” (akhronos), and Simplicius tells us
theat Porphyry “strove to show that alteration is timeless”. Simplicius disagrees: in cases such
as freezing or illumination, the term athroos does not mean the phenomenon takes place out-
side of time, but that all its parts undergo the change simultaneously.
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occur instantaneously. There is evidence that some Stoics adopted a doctrine of in-
stantaneous motion,* and this needs to be explored further. But as we have seen
from our Text 4, it seems possible that it was the Neoplatonist philosopher Porphyry
of Tyre who first applied the theory of instantaneous change to the theme of the cre-
ation of the world. It may seem unlikely that a Neoplatonist like Porphyry, notori-
ously hostile to Christianity, could have defended a theory so compatible with Chris-
tianity that it was enthusiastically taken up by the Christian John Philoponus.

Yet this impression may be misleadng. As Willy Theiler showed long ago (1966,
177-180), and as we can see from our Text 20, Porphyry appears to have adopted the
Chaldaean doctrine the demiurge creates matter, just as Philoponus believed. In-
deed, the Demiurge creates by his very being. Human craftsmen need tools because
they lack complete mastery over the matter they use: one they have used these tools
to remove the obstacles in their material, the logos or form appears atemporally in
the product of their work. If there were no such obstacles, they would be able to im-
pose form on their matter instantaneously (athrods). From the examples of human
emotions and demonic activity, which can achieve material effects on material bod-
ies, Porphyry derives an argument a fortiori: since the Demiurge is so far superior to
humans or to demons, he is much more able to bring the universe into existence by
mere thought (a0T® T@® voelv), since unlike his inferior imitators he has no need of a
preexistent matter, but produces all things out of himself while remaining at rest.
Now, the doctrine that God or the Demiurge creates dua yap vorjpatt was precisely
the one we saw attributed to Porphyry in our Text 4, so once again it seems that this
latter passage, and the doctrine it contains, is authentically Porphyrian.

Finally, I think Theiler is correct to assume that resemblances of doctrine and
vocabulary between our texts 20 and 21* allow us to attribute another passage from
Proclus' Commentary on the Timaeus to Porphyry, even if the latter's name does not
appear in it (Text 21). Here it's explicitly affirmed that God's creation of the cosmos
takes place instantaneously (athrods), even more so than the traditional example of
the sun's illumination.

When examining our Text 4, we saw that there was some doubt as to whether
the key section of that fragment was really by Porpyhyry, or whether it could have
been some kind of editorial intervention by Philoponus. This key passage, we recall,
ran as follows:

In addition, Porphyry says that things which derive their existence from [a process of] gener-
ation and coming to be, for example a house or a ship or a plant or an animal, are also said to
be generated. For this reason we do not describe a flash of lightning or a snapping of the fin-
gers or anything else that exists and ceases to exist in an instant as generated: as Aristotle also
says, all such things come to be without a [process of] generation and switch to non-existence
without [a process of] decay. It is clear that nobody would hold that the world is generated in

8 Sextus Empiricus, Outlines of Pyrrhonism, 3, 79-80.
8 Many of the same technical terms appear in both texts, such as Siauwviwg, dmoyevvav,
TApPAYELY.
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the sense of having to come to be through a process of generation, for God brought all things
into substantification simultaneously with <his> thought.

I think the parallel texts we have just seen from Proclus confirm the impression
that all these remarks really are by Porphyry. We can add another couple of consid-
erations to corroborate this view, concerning both vocabulary and content. As far as
content is concerned, the use of lightning (Greek astrapé) as an example of instanta-
neous generation is hinted at by Aristotle®, but is made explicit in Porphyry's work
To Gaurus, on the animation of the embryo, 11, 3. Speaking of the soul's incarnation
in a human body, Porphyry writes:

“Its arrival and departure take place instantaneously, without having traveled through be-
coming nor having assumed extension through perishing, in the same way as a bolt of light-
ning does not subsist bit by bit, but it either exists or it does not, rejecting any extension of
becoming and perishing (...) ensoulment takes place simultaneously throughout the sub-
strate, as the sunrise for distributing rays from one limit of earth to the other, and to all that
is seen by the sun, is timeless”.

The second indication that this passage may be authentically Porphyrian comes
from the vocabulary, specifically the occurrence of the noun ousidsis, formed from
the noun ousiodé “to invest with being, give substance to”. Its first attested occurence
is in Origen, an older contemporary of Porphyry, who uses it eight times. Numenius
uses it once, as does Plotinus, and his student Porphyry then uses it at least seven
times in those works of his that happen to have been partially preserved (In Cat. p.
99, 7; 10 Busse ; Sentence 39, p. 47, 3 ; 41, p. 52, 8 ; 9; 14 Lamberz ; In Ptol. harm. p.
11, 33-12, 2 Diiring ; In Parm., 12, 6 ; 9 Hadot). It therefore seems legitimate to de-
scribe the use of derivatives of the verb ousiod as characteristic of Porphyry.

If this notion is of instantaneous creation is indeed genuinely Porphyrian, we
will have here a wonderful case of historical irony, for it will have been Porphyry, the
arch-enemy of Christianity, who supplied John Philoponus with one of his key ar-
guments in defense of the Christian doctrine of creatio ex nihilo.”

8 As Croese notes (1998, 110-111), Aristotle speaks of lightning as ungenerated at Mete-
or. 11, 9, 369b35-6, but only to reject the notion, which he attributes to Empedocles and An-
axagoras. She entertains the possibility that this might be Philoponus' own view, but in fact
the example derives, in all likelihood, from Porphyry.

% 1 have called attention elsewhere to other cases where Porphyrian doctrines influenced
developing Christian dogma: cf. especially M. Chase, “La subsistence néoplatonicienne. De
Porphyre a Théodore de Raithu”, Chéra: Revue d'Etudes Anciennes et Médiévales (Bucharest-
Paris) 7-8 (2009-2010), p. 37-52.
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APPENDICES

1. TABLES

Table 1: Calvinus Taurus on the meanings of genéton
(apud Philoponum aet. mundi, p. 145, 13-147, 25 Rabe)

Meanings of genéton
1. what was not generated, but belongs to
same genus as generated things
2. what is composite by virtue of a thought
experiment, even if not composite in actuality
3. what is always in a process of becoming
4. what derives its being from elsewhere (viz.,
from God)

Table 2: Porphyry on the meanings of genétos

Examples
body in center of the earth (visible, but will
never actually be seen)
middle note of the musical scale from the
highest and the lowest, flowers, animals
sublunar elements
moon derives its light from the sun (alt-
hough there's never been a time when it did
not do so)

(apud Philoponum aet. mundi, VI, 8, p. 148, 7 ff. Rabe)

Meanings of genétos
5. That which has the logos of generation
(= Taurus meaning 2?)

6. What receives its being through genera-
tion and becoming

7. What begins to exist in time, after having
not existed

Table 3: potential and actuality

1. First potential (dunamis)

learning to read and write

2. First actuality (hexis) = second
potential (dunamis)
3. Second actuality (= entelechy)

and write

Table 4: kinds of motion of motion or change

1. Substantial motion

2. Qualitative motion
3. Quantitative motion
4. Local motion

= human beings' capacity for =

= possession of ability to read

= exercising one's knowledge
of reading and writing

Examples
words, syllables (decomposable into letters) ;
geometrical figures (rectilinear figures de-
composable into triangles), compounds of
matter and form
house, ship, plant, animal (snap of fingers,
flash of lightning : come into existence with-
out any process of generation)
most familiar meaning, but Plato didn't apply
it to the world

the buildable (bricks
and stones qua building
materials)

= the process of building

= the house's acquisition
of its form

coming-into-being (genesis) and perishing
(phthora),

alteration (alloidsis)

growth (auxésis) and diminution (phthisis)
transportation (phora).



2. TEXTS

Pinax

Text 1 = Plato, Timaeus 29D-30C

Text 2 = Plato, Timaeus 41a-D

Text 3 = Aristotle, De Caelo, 1, 10, 279b12-280a23,

Text 4 = Porphyry, Commentary on the Timaeus fr. 36-37 Sodano = Philoponus,
De aet. mundi V1, 8, p. 148, 7-15 Rabe.

Text 5 = Aristotle, Physics 8, 1, 250b12-252b8

Text 6 = Simplicius, In Phys., 1154, 3-20 Diel

Text 7 = Aristotle, Physics, 3, 1, 201a9-202a3

Text 8a = Aristotle, Physics 3, 1, 201b27-202a3

Text 8b = Aristotle, Metaph. ® 6, 1048b18-36

Text 8c = Aristotle, Nicomachean Ethics, 10, 4, 1174al3

Text 8d = Aristotle, On the Soul, 3, 7, 431a6-7

Text 8e = John Philoponus, In De anima, 3, 7, p. 558, 16 ff. Hayduck

Text 8f = Aristotle, On the soul 2, 5, 417a22

Text 9 = Themistius, In Phys., 3, 1, p. 68, 30 ff. Schenkl.

Text 9b = Aristotle, Al- Jabi‘a, p. 171, 8-13 Badawi

Text 10 = Aristotle, Physics, 1, 3, 186a4 f.

Text 10b = Aristotle, Physics, 8, 3, 253b6-26

Text 10c = Aristotle, De sensu, 6, 446b28-447a13

Text 11 = Alexander of Aphrodisias, On form and the fact that it is the perfection and
accomplishment of motion according to Aristotle, p. 289-290 Badawi

Text 12 = Proclus, On the Eternity of the World, apud Philoponus, aet. mundi., p. 55,
22 ff. Rabe

Text 13 = Philoponus, aet. mundi, 4, 4, p. 64, 22-65, 26 Rabe

Text 14 = Philoponus, In De Anima 2, 5, p. 296, 22-298, 23 Hayduck

Text 15 = Philoponus, Against Aristotle on the Eternity of the World, fr. 115 Wild-
berg = Simplicius, In Phys., p. 1141, 12-30

Text 16 = Philoponus, Against Aristotle on the Eternity of the World, fr. 129 Wild-
berg = Simplicius, In Phys., 1173, 1-13.

Text 17 : Al-Kindi, On the quantity of Aristotle’s books, p. 375, 9 ff. Aba Rida

Text 18 = Theology of Aristotle, p. 27 Badawi = p. 237 d'Ancona et al.

Text 19 = Pseudo-Farabi, Harmony of Plato and Aristotle, p. 64 Martini Bonadeo

Text 20 = Porphyry, Commentary on the Timaeus, fr. LI, p. 38, 5 ff. Sodano = Procl.,
In Tim., vol. 1, 395, 10 ff. Diehl.

Text 21 = Proclus, In Tim., vol. 2, p 102, 6 ff. Diehl.
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Discussions on the Eternity of the World in Antiquity

Text 1: Timaeus 29D-30C (Cornford 1937, p. 33)

Let us, then, state for what reason becoming
and the universe were framed by him who
framed them. He was good; and in the good
no jealousy in any matter can ever arise. So,
being without jealousy, he desired that all
things should come as near as possible to
being like himself. That this is the supremely
valid principle of becoming and of the order
of the world, we shall most surely be right to
accept from men of understanding. Desiring,
then, that all things should be good and, so
far as might be, nothing imperfect, the god
took over all that is visible — not at rest, but
in discordant and unordered motion - and
brought it from disorder into order, since he
judged that order was in every way the better.

{TL} Aéywuev &1 8¢ fijvtiva aitiav yéveowy
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Kal AtdkTwe, €lg taky adTd fyayev éx Tig
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Text 2: Plato, Timaeus 41a-d, translation Cornford

Be that as it may, when all the gods had
come to birth - both all that revolve before
our eyes and all that reveal themselves in so
far as they will - the author of this universe
addressed them in these words:

“Gods, of gods whereof I am the maker and
of works the father, those which are my own

handiwork are indissoluble, save with my

consent. Now, although whatsoever bond
has been fashioned may be unloosed, yet
only an evil will could consent to dissolve
what has been well fitted together and is in a
good state : therefore, although you, having
come into being, are not immortal nor indis-
soluble altogether, nevertheless you shall not
be dissolved nor taste of death, finding my
will a bond yet stronger and more sovereign

than those wherewith you were bound to-
gether when you came to be”.
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Text 3: Aristotle, De Caelo, 1, 10, 279b12-280a23, translation Guthrie (LCL)

All thinkers agree that it [The world] has
had a beginning, but some maintain that
having begun it is everlasting, others that it
is perishable like any other formation of
nature (...) Now the view that it has had a

beginning but is everlasting is an impossible
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one. Reason demands that we should only
take for our hypotheses what we see to be
generally or universally true, and this one is
just the opposite, for observation shows us
that everything which has a beginning also
comes toanend (...)

The self-defence attempted by some of those
who hold that it [sc. the world] is indestructi-
ble but generated, is untrue. They claim that
what they say about the generation of the
world is analogous to the diagrams drawn by
mathematicians: their exposition does not

mean that the world ever was generated, but is

used for instructional purposes, since it makes

things easier to understand just as the diagram
does for those who see it in process of con-
struction. (...)

It is now clear that the world cannot at the
same time be everlasting and have had a
beginning.

‘Ot pév odv advvartov
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Text 4: Porphryry, Commentary on the Timaeus fr. 36-37 Sodano = Philoponus, aet. mundi

VI, 8, p. 148, 7-15 Rabe

And Porphyry adds other senses of ‘generated’
to those enumerated by Taurus. He says (10)
that a thing which is described as [subject to]
generation is said to be generated even though
it has never actually come to be ; examples are
words and syllables, because they can be ana-
lysed into letters and are composed of letters,
and diagrams, [among which] rectilinear fig-
ures, for example, are notionally divided into
triangles and (15) constructed out of triangles.
It is, I presume, clear that this amounts to the
same thing as being composed of matter and
form, for things that are generated in the sense
that they are not simple but composed of mat-
ter and form are said to be generated on the
same basis as diagrams are [said to be] : be-
cause things simpler than either, out of which
(20) their composition and into which their
dissolution notionally take place, are conceived
of as having prior existence, they are, in con-
trast to things that are simple from every point
of view and carry with them no notion of com-
position, referred to as generated. Therefore
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these two senses should be regarded as one.
And perhaps this is why (25) the other of [our
two] commentators [sc. Taurus] has not even
mentioned this sense.

Fr. 2, 36 Sodano

In addition, Porphyry says that things that
derive their existence (p. 141, 1) from [a pro-
cess of] generation and coming to be, for
example a house or a ship or a plant or an
animal, are also said to be generated. For this
reason we do not describe a flash of lightning
or a snapping of the fingers or anything else
that exists and ceases to exist in an instant as

generated : as Aristotle (5) also says, all such

things come to be without a [process of] gen-

eration and switch to non-existence without

[a process of] decay. It is clear that nobody
would hold that the world is generated in the
sense of having to come to be through a pro-
cess of generation, for God brought all things
into substantification (10)__simultaneously
with <his> thought. This being so, we shall
have no need of this sense [of ‘generated’] in
our investigation of Plato's meaning.

Finally, Porphyry says [that things which are
called generated in the] familiar, everyday
sense, things that have had a beginning from

a [point of] time without previously having
existed, a sense in which he claims Plato did
not describe the world as generated, are said
(15) to be generated.
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étL enoly 6 Ilopevplog yevntov AéyecBat kai
10 1 yevéoewg kal (p. 141, 1) tod yiveoOou
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QUTOV Kai {Pov, kaBo TV doTpamiy kai TOV
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yap T towadta, @g kai Apioto- (5) TEANG
gnoiv, dvev yevécewg €ig TO  givan
napayiyvetar kal xwpig @Oopdg eic 10 U
elvat petaPdiiet

Kai 0fjhov, Tt o0delg v KaTd TODTO YeEVNTOV
glvat TOv kOopov vrdBoito MG Sl yevEsews
elg t0 elval mapayevopevov. dpa  yap
vonuatt €ig ovoiwov 0 B£06 ta (10) mavra
napnyayev. Oote ovdEV  TOOTOL  TOD
onpawvopévov eig &étaoty TG IIAdtwvog
Savoiag denodpeda.

éni mdowv  yevntov  AéyecBal  ¢nowv 6
ITop@Oplog xal tO mACLY yvwpluov Te Kol
kaBopAnuévov 16 amd xpdvov dpxnv Tob
elvat Aapov mpdtepov ok v, kabod enowy ur
AéyeoBar vmo TTA&twvog yevntov TOV KO-
(15) opov.

Text 5: Aristotle, Physics 8, 1, 250b12-252b8, translation R. P. Hardie and R. K. Gaye

(10) Was there ever a becoming of motion
before which it had no being, and is it per-
ishing again so as to leave nothing in mo-
tion ? Or are we to say that it never had any
becoming and is not perishing, but always
was and always will be ? Is it in fact an im-
mortal never-failing property of things that
are, a sort of life as it were to all naturally
(15) constituted things? (...)

Let us take our start from what we have
already laid down in our course on Physics.

® (10) ITotepov yéyové moTe Kivnolg ok
ovoa mpdTEPOV, Kai @OsipeTan AV oVTwg
dote Kivelobar undév, 1| obT’ éyéveto olte
@BeipeTar, AAN’ del v kai dei Eotal, kai ToOT
aBavatov kal dmavotov DApxeL TOIG OVOLY,
olov {wn 1§ odoa 10ig @voet (15) ovuveotdot
maowv (...)

apEwpeba 8¢ Tp@OTOV €K TOV SlwpPLOUEVWY
MUV év TOIG QUOLKOIG TIPOTEPOV. Qauev On
TV Kiviow eival évépyetav' Tod kivntod f

Lévépyeav Ross, E,K Simpl. ; ¢évreléyeiav Bekker A Themist.
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Motion, we say, is the actuality of the mova-
ble in so far as it is movable. Each kind of

motion, (251a10)_therefore, necessarily pre-
supposes the existence of the things that are
capable of that motion. In fact, even apart
from the definition of motion, every one
would admit that in each kind of motion it

is what is capable of that motion that is in
motion : thus it is what is capable of altera-
tion that is altered, and what is capable of
local change that is in locomotion. Thus,
there must be something capable of being
burned (15) before there can be a process of
being burned, and something capable of
burning before there can be a process of
burning. Moreover, these things also must
either have a beginning before which they
had no being, or they must be eternal. Now
if there was a becoming of every movable
thing, it follows that before the motion in
question another change or motion must
have taken place in which (20) what was
capable of being moved or of causing mo-
tion had its becoming. To suppose, on the
other hand, that these things were in being
throughout all previous time without there
being any motion appears unreasonable on
a moment's thought, and still more unrea-
sonable, we shall find, on further considera-
tion. For if we are to say that, while there are
on the one hand things that are movable,
and on the other hand things that are mo-
bile, there is a time when there is a first
movent and a first (25) moved, and another
time when there is no such thing but only
something that is at rest, then this thing that
is at rest must previously have been in pro-
cess of change, for there must have been
some cause of its rest, rest being the priva-
tion of motion. Therefore, before this first
change there will be a previous change (...)

(251b10) Further, how can there be any ‘be-
fore’ and ‘after’ without the existence of time ?
Or how can there be any time without the
existence of motion ? If, then, time is the num-
ber of motion or itself a kind of motion, it fol-
lows that, if there is always time, motion must
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also be eternal. But so far as time is concerned
we see that all with one exception (15) are in
agreement in saying that it is ungenerated (...)
Plato alone asserts the generation of time, say-
ing that it had a becoming together with the
universe, the universe according to him having
had a becoming (...)

Let this conclude what we have to say in
support of our contention that there never
was a time (252b5) when there was not mo-
tion, and never will be a time when there
will not be motion.
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Xpovog oTtv, dvaykn kai kivioty &idtov elvat.
M pnv mepi ye  xpovov  Ew  évog
opovonTikdg €xovreg (15) Qaivovral mavreg
ayévntov yap eivat Aéyovorv (...) ITAdtwv 6¢
YEVVA pOVOG: dpa HEV yap adTov T@® odpavd
[yeyovévar], TOVv & o0vpavov yeyovéval
@notv. gl 00V AdVVATOV 0TIV Kal elvan

OTL pgv odv ovdeig Qv xpovog ovd Eotau Gte
kivi- (5) o1 ovk fv 1} ook fotau, eiprnobw
TooavTaA.

Text 6: Simplicius, In Phys., 1154, 3-20 Diel, transl. M. Chase

It is now necessary to state what I have
often said elsewhere, viz. that since ‘gener-
ated’ and ‘ungenerated’ have many mean-
ings, and Plato and (5) Aristotle use them
in different senses, they seem to be contra-
ry to one another, although they are not
really opposed. After all, ‘generated’
means what earlier does not exist, but later
exists, and what has its subsistence in a
part of time, and this is the meaning in
which Aristotle uses ‘generated’, which he
opposes to ‘everlasting’ in his division.
Another meaning of ‘generated’ is the one
that is opposed in divisions to true being,
which is eternal and (10) self-subsistent®
it is what has its being in becoming and
comes into existence from another cause,
not by itself. And ‘generated’ is said by
means of both of these, viz. by the opposi-
tion to what is truly existent and simulta-
neously whole, and the opposition to what
is self-subsistent, even if it is everlasting.
And it is according to this meaning that
Plato calls the entire sensible and corpore-
al structure ‘generated’, for (15) all that is
corporeal is dispersed, and can neither

Ta& moAaxig év &Aloig eipnuéva mpog épod
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2 On the links between aidnios and authupostatos, cf. Proclus, Elements of Theology,

props. 51-52 ; In Tim., I, p. 279, 15 ff. Diehl.
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give existence to itself, nor be brought to-
gether into a simultaneous whole, neither
with regard to substance, nor to the being
of substance. He clearly opposes at the out-
set what is generated to what exists, where
he says® ‘What is that which always exists,
having no coming into being, and what is
that which is always becoming, but is never
existent?’. It is, then, in accordance with
this <sense of> ‘generated’, not the one
stated by Aristotle, (20) that Plato says both
the world and time are generated.

Text 7: Aristotle, Physics, 3, 1, 201a9-202a3

We have now before us the distinctions in
the various classes of being between what is
in actuality and what is potential. The actual-
ity of what exists potentially, in so far as it
exists potentially, is motion — namely, of
what is alterable qua alterable, alteration ; of
what can be increased and its opposite what

can be decreased (there is no common
name), increase and decrease ; of what can
come to be and can pass away, coming to be
and passing away ; of what can be transport-
ed, locomotion (...)

Hence we can define motion as the actualiza-
tion of the movable gua movable...

Text 8a: Aristotle, Physics 3, 1, 201b27-202a3

The reason in turn why motion is thought to
be indefinite is that it cannot be classed simply
as a potentiality or as an actuality. A thing that
is merely capable of having a certain size is not
undergoing change, nor yet (30) a thing that is
actually of a certain size, and motion is thought
to be a sort of actuality, but incomplete, the
reason for this view being that the potential
thing whose actuality it is is incomplete. This is

why it is hard to grasp what motion is. It is
necessary to class it with privation or with po-
tentiality or with sheer actuality, yet none of
these seems possible. There remains then
(202al) the suggested mode of definition,

3 Plato, Timaeus, 27d6-28al.
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namely that it is a sort of actuality, or actuality
of the kind described, hard to grasp, but not
incapable of existing.

Discussions on the Eternity of the World in Antiquity

évépyelav olav eimapev, xohemnv pev ideiv,
évdexouévny & elval

Text 8b: Aristotle, Metaph. ® 6, 1048b18-36, translation D. Ross

Since of the actions which have a limit none is
an end but all are relative to the end, e.g. the
losing weight, or slimming-down, and the
bodily parts themselves when one is making
them thin are in movement in this way (i.e.
without being already (20) that at which the
movement aims), this is not an action or at

least not a complete one (for it is not an end) ;
but that movement in which the end is present
is an action. E.g. at the same time we are seeing
and have seen, are understanding and have
understood, are thinking and have thought
(while it is not true that at the same time we are
learning and have learnt, or are being cured
and have been cured). At the same time we are
living well and have lived well, (25)_and are
happy and have been happy. If not, the process

would have had sometime to cease, as the pro-
cess of making thin ceases : but, as things are, it
does not cease ; we are living and have lived.

Of these processes, then, we must call the one
set movements, and the other actualities. For

every movement is incomplete : making thin,
learning, walking, building; these are move-
ments, and incomplete at that. For it is not true
that at the same time (30) a thing is walking
and has walked, or is building and has built, or
is coming to be and has come to be, or is being
moved and has been moved, but what is being
moved is different from what has been moved,
and what is moving from what has moved. But
it is the same thing that at the same time has
seen and is seeing, or is thinking and has
thought. The latter sort of process, then, I call
an actuality, and the former a movement.
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Text 8c: Aristotle, Nicomachean Ethics, 10, 4, 1174a13 ff., trans. Ross

Seeing seems to be at any moment complete,
for it does not lack anything which coming into
being later (15) will complete its form; and
pleasure also seems to be of this nature. For it is
a whole, and at no time can one find a pleasure
whose form will be completed if the pleasure
lasts longer. For this reason, too, it is not a mo-
tion. For every motion (e.g. that of building)
takes time and is for the sake of an end, and is
complete when it has made (20) what it aims at.
It is complete, therefore, only in the whole time
or at that final moment. In their parts and dur-
ing the time they occupy, all motions are in-
complete, and are different in kind from the
whole motion and from each other (..) They
differ in kind, then, and it is not possible to find
at any and every time a movement complete in
form, but if at all, only in the whole time (...) it
seems that <motion> is not complete at any
and every time, but that the many motions are
incomplete and different in kind, since the
whence and whither give them their form. But
of pleasure the form (1174b5) is complete at
any and every time. Plainly, then, pleasure and
movement must be different from each other,
and pleasure must be one of the things that are
whole and complete. This would seem to be the
case, too, from the fact that it is not possible to
move otherwise than in time, but it is possible
to be pleased ; for that which takes place in a
moment is a whole.

From these considerations it is clear, too, that
these thinkers are not right in saying that
pleasure is a motion or a coming into being.
For these (10) cannot be ascribed to all things,
but only to those that are divisible and not
wholes ; there is no coming into being of seeing
nor of a point nor of a unit, nor is any of these a
motion or coming into being; therefore there is

no motion or coming into being of pleasure
either ; for it is a whole.

Sokel yap 1) pév dpaocig kad’ ovtivodv xpovov
Telela eivar 00 yap €otv €voeng 0vdevog 6
eig botepov (15) ywopevov telewdoel avTiig
70 €ido¢: TolovTw § £oike kai 1 Ndovr). GAov
yap Tt éoTi, kai kat’ ovdéva xpovov Adfot Tig
av fidoviy g éml TAeiw XpOvov yvopévng
tedewBnoeTat T0 €ldog. Stomep 0S¢ kivnoig
£0TLY. £v YpOVW yap mdoa Kivnolg kai TéAovg
Twvdg, olov 1 oikoSouikr|, kai Teheia Gtav
mowion (20) ob égietat. fj év dmavtt 6 @
XpOvw f| TovTw. év O0¢ TOlG pépeot kal T@
XpOvw maoat dtelels, kal Etepat 1O €det Tiig
OAnG kal AANAwv.

(...) T® €l o0V Slagépovat, kai 0Ok 0TV €V
Otwolv Xpovw AaPelv kivnow Teeiov TO
€ldel, AN eimep, év @ dmavtt (...) €oke &
ovK év dmavtt Xpovw tedela elvat, dAN ai
moMal dteleig kai Swagépovoal TQ €idel,
glmep 10 mOOev ol eidomoLoV.

1iig Ndoviig & év dTwodv (5) xpovw Télelov
10 €l80¢. dfjhov odv g Etepai T Av elev
MY, kai TOV GAwv TL Kal TeAeiwv 1
fdovr.

86kete & &v tolTo kai ¢k Tod un évééyeobat
KiveloBat pury év xpodvw, fidecBat §¢- 10 yap év
T® vOv Shov Tt

ék TtovTwV O¢ Sfjdov kai 8Tt 00 KAA®G
Aéyovot kiviiow 1j yéveotv elvat v fdovrv.
oV (10) yap mavtwv tadta Aéyetal, AAAL TOV
HEPLOTOV Kol pf OAwv- 00dE yap opacewg
£0TL yéveolg ovdE oTiypijs ovdE povadog,
00d¢ ToUvTWV 0V0EV Kivnolg 008E yEéveoig:
ovd¢ O fidoviig: bhov yap T



160

Discussions on the Eternity of the World in Antiquity

Text 8d: Aristotle, On the Soul, 3, 7, 431a6-7, transl. Hicks

For motion is, as we saw, an activity of that
which is imperfect ; but activity in the abso-
lute sense, that is, the activity of that which
has reached perfection, is quite distinct.

Text 8e: John Philoponus, In De anima, 3,7, p.

And whenever the sense-object is present and
the sense acts, the sense is brought to actuality by
the presence of the sense-object. It is not
through motion that it comes to be actual. Sense
is not affected or altered when it is brought from

potentiality of the second kind to (20)_being

actual. For Aristotle does not want what is
brought from the second sort of potentiality to
the second sort of actuality to be altered nor to
be affected, so it is either not motion or another
kind of motion. For if anyone wants to call this
‘motion’ let him call it another species of mo-
tion over and above those mentioned in the
Physics, and introduce a new classification of
nature. Then he [Aristotle] also establishes that
the advance (25)_from the second kind of po-
tentiality to the second kind of actuality is not
motion. For he says that ‘motion is the actuality
of what is incomplete’ (for motion is transport-
ed from the incomplete to the complete, and it
[the incomplete thing] is affected and altered)
but what is potential in the second way is com-

plete. The activity of things that are complete is

not motion but something else besides motion.

So the passage from the second sort of potenti-
ality (30)_to the second sort of actuality is not a

motion but a change.
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Text 8f: Aristotle, On the soul 2, 5, 417a22- , translation Hicks

We must also draw a distinction in regard to
the terms potentiality and actuality: at present
we are using them without qualification. For
instance, we may use the term knowledgeable,
firstly, in the sense in which we might speak of
man as knowledgeable, because man is one of
the genus of beings which are knowledgeable
and have knowledge ; secondly, in the sense in
which we at once call the man knowledgeable
who has learnt, say, grammar.

Swpetéov O6¢ kol mept  Svvapews Kal
éviehexelag vov yap amA®dg éléyopev mepl
adT@v. 0Tl pEv yap oVTwg EMOTAUOV Tl WG
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¢mothuny- ot & @¢ 10 Aéyopev
gmoTripova TOV EXovTa THY YPOUHATIKH V-
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(25) Now of these two men each possesses the
capacity, but in a different sense: the one be-
cause the genus to which he belongs, that is to
say, his matter, is potentially knowledgeable ;
the other because he is capable, if he chose, of
contemplating, provided there is nothing ex-
ternal to hinder. Whereas he who is at the mo-
ment contemplating is in actuality and knows
the object A in front of him in the proper sense
of the term. Thus the first two are both poten-
tially knowledgeable: (30) the first becomes
knowledgeable actually after he has undergone
qualitative change through instruction and
often after transition from the reverse condi-
tion ; while in the latter case it is by (417bl)
another kind of transition that the man passes
from the mere possession, without the use, of

sensation or grammar to the use of it (...) it is by
exercise of knowledge that the possessor (5) of
knowledge becomes such in actuality: and this

either is no alteration (for the thing develops

into its own nature and actuality), or else is

alteration of a different sort. Hence it is not
right to say that that which thinks is altered
when it thinks any more than the builder is
altered when he builds. That, then, which
works the change from potential existence to
actuality in a thinking and (10) intelligent being
should properly receive a different name and
not be called instruction: while that which

learns and is brought from potential to actual
knowledge by that which is in actuality and
capable of instructing should either not be said
to be acted upon at all, or else two modes of
alteration should be assumed, one change to
the dispositions of privation (15) and the other
to the habits and nature.
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Text 9: Themistius, In Phys., 3, 1, p. 68, 30 ff. Schenkl, translation M. Chase

Let it be stated with regard to what has been
said that motion is one of those things that has
many meanings. In addition, that each of these
things in which we said motion (30) is present,
exists and is spoken of in two ways, either as
better or worse. In the case of substance, this
double aspect appears as form and privation, in
the case of quantity, one aspect is perfect and

KeioBw Of kal todto mMpog TOlG eipnuévolg
TV kivnow elval T@V oA ax@g Aeyopévwv.
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the other imperfect, and in the case of quality,
one thing is black (69, 1) and the other white,
or any other of the contraries; in the case of
place one thing is above and the other below.
Now since motion is nothing else apart from
these things, it too would rightly be double in
every genus. We shall state how this is true in
what follows. For the moment, let us say what
motion is, making use of what has been deter-
mined. First of all, we postulated that it is pre-
sent in every genus (5) of being in which ‘in
actuality’ and ‘in potentiality’ is to be found. I
say, then, that motion is the entelechy of what

is movable, insofar as it is such. Why has ‘inso-

far as it is such’ been added ? So that it may
come to be in entelechy while the potentiality,
of which it is the entelechy, remains and is pre-
served. The entelechy of each thing is twofold,
as in the case of bronze, which is potentially a
statue. There is entelechy (10) of it both when
it is becoming a statue, and when it has already
become one. Yet this latter actualization <takes
place> without the potentiality according to
which it was capable of becoming a statue be-
ing preserved : for it already is one, and it no
longer has the potentiality. Therefore, this <ac-
tualization> is the perfection, not of the poten-

tiality — how could it be, since it destroys it ?
— but of the thing in which the potentiality
was present. The first-mentioned entelechy, in
accordance (15) with which it became a statue,

if it preserves the potentiality, I call such an

entelechy motion and the perfection of the
potentiality, for every perfection preserves

what it perfects. For as long as the potentiality

is preserved, the motion is also preserved, but

once the former has ceased the latter ceases as

well. But the potentiality ceases when the form

and the shape supervene (...)

Motion, then, is twofold in each genus (...) That
motion is such is also clear from another exam-
ple. When what is buildable comes to be being
built in actuality, still maintaining its (p. 70, 1)
potentiality, then it is in motion, but once it has

4 ¢07i Schenkl.

Discussions on the Eternity of the World in Antiquity

(69.) 10 8¢ Aevkov 1| Etepa dtTA TOV
évavtiov, éni 8¢ Tod TOToL TO pEv dvw To 8¢
KATw. €mel Toivuv kal 1 kivnolg ovdev dAlo
Tapd TADTA €0TLY, €IKOTWG Kal avTr) SITTH TG
av €in ka®’ Ekaotov yévog. g 8¢ &EeL TodTo,
&v 101G ¢@ekRg époduev-

vov  6¢  anoddpev, T €oTv  Kivnol,
TPOCXPWHEVOL TOIG WPLOHEVOLG. EkelTo O
npwTov NUiv kad Ekaoctov yévog (5) t@wv
Svtwv gival, olg évumdpyet kai TO évteleyeia
kai O Suvdpel. Aéyw Toivuv kiviow eival
v Tod Suvaper KvnTob évredéxewav 1
Toovtov. Ti 00V TpdokeLTal f| TolodToV’; tva

évredéxela  yévntar  pevovong Ett kai
owlopévng TG Ovvapews, fomep NV
évredéxela: OTTh yap £€@°  ékAOTOL 1)

évtehéxela, olov émi Tod xahkoD ToD Suvaypel
avoplavtog: evredéyela yap (10) avtod oty
kai Otav yivnrat av8piag, évreléyelo kal
6tav yévntaw fidn.  GAN abtn pév 1
évreléyela owlopévng Lils
Svvapews kadfjv névvato yevéohat avdpiig.
1i0n ydp €0ty kal ovkETL Exel TO Suvapel,_ 81O
Kal teleldotng ov Tiig Suvdpews abtn (mdg
yap fjv @Beipet;), AAAG TOD TPAyHaTOG €V @ 1)
Svvauig Av.

OVKETL it

1 81 mpotepov pnbeioa évreléyea kad (15)
fiv  éyiveto avdpidg, € 1O  duvaper
Stagulatte, THV TowavTNV Evredéxewav
Kiviow Aéyw kal teleldtnta Tiig Suvapews.
ndoa yap teleldtng o@lel 6 telelol Ewg uév
yap 10 Svvapg odletar, o@letar kai )
kivnois, Tavcapévng 8¢ mavetat. mavetal 8¢
1 SVvapug, fvika &v to €idog Emyévntal kai
1 popen (...).

o

Six@¢ ovv 1 kivnois kad’ Ekactov yévoe: (...)
6t 8¢ To10DTOV €Ty 1) Kivnowg, AoV kol £§
d\ov mapadeiypatog. tO yap oikoSountov
Otav  évepyeig yévntar oikoSopovpevov,
o®lov &1t kai 10 (70.) Suvdyel, TOTE KIvEiTAL,



Michael Chase / XXOAH Vol. 5.2 (2011)

been completely built, it henceforth neither pre-
serves its potentiality nor is it in motion. If, then,
the entelechy of the buildable, while it remains
buildable, is the process of building, and the
process of building is a motion, the entelechy of
the buildable gua buildable is a motion, and
hence of the increasable qua increasable and of
the transportable qua transportable. By substitu-
tion, one can also (5) say that motion is the first

actuality of what exists potentially: for the last

one is the change into form in which it is hence-

forth at rest, but the first one is the journey to-
ward <the last actuality>, a journey which is still
motion. But since we also call the form an entel-
echy, and in the proper and absolute sense, it is
clear that the journey toward form is toward the
entelechy that is in the proper sense and abso-
lute. Therefore, it is not entelechy (10) in the
absolute sense; how could it be, since it is an

entelechy that journeys toward such <a perfect
entelechy>, but is imperfect ? Thus, motion is an
entelechy neither in the proper nor in the abso-
lute sense, but qua imperfect.

But it is not also an imperfect activity, but qua
activity it is perfect.
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Text 9b: Aristotle, Al-Tabia, p. 171, 8-13 Badawi, quoted by A. Hasnawi 1994, p. 65 n. 27

By perfection (i.e., actualization), he (Aristo-
tle) means here the coming forth of what is
potential to actuality, not the completion,
such that what is in potentiality would be
annulled and what is in actuality would be
realized — but rather [the perfection] such
that potentiality, remaining stable, persistent,
and essential, might act. Indeed, that is when
motion takes place (...)

Perfection is twofold : first and last. The
last is the arrival at actualization of what is in
potentiality, the first is the journey toward
the last perfection, with potentiality being
preserved along with it, and this is motion.

Innama ya'ni bi-I-kamali fi hada al-ma'na al-
burdja mimma bi-I-quwwati ila al-fi'li, 1a al-
tamama fa-yabtulu ma bi-l-quwwati wa
yahsulu ma bi-I-fi'li, bal ‘ala anna al-quwwata
ba'du tabitatun bagiyatun datiyyatun taf'alu.
fa-inna ‘inda dalika takidnu al-harakatu (...)

Al-kamalu kamalani : awwalun wa abirun.
Fa-I-abiru huwa intiha’d ma bi-l-quwwati ila-
I-fi'li, wa-l-awwalu huwa al-tatarruqu ila al-
kamali al-ahiri wa al-quwwatu takiinu ma‘ahu
mahfiizatan wa huwa al-harakatu.

Text 10a: Aristotle, Physics, 1, 3, 186a4 ff., trans. Hardie-Gaye

For both of them reason contentiously - I
mean both Melissus and Parmenides. [Their
premisses are false and their conclusions do

AppdTEPOL YA €pLOTIKOG GLANOYILoVTaL, Kal
Méhooog kai TTappevidng [kal yap yevdi
AapBavovot kai &ovAAdyloTol gioy adT@V ol
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not follow. Or rather the argument of Melissus
is gross and palpable and offers no difficulty at
all: admit one ridiculous proposition and the
rest follow, a simple enough proceeding] The
fallacy of (10) Melissus is obvious. For he sup-
poses that the assumption “what has come into
being always has a beginning” justifies the as-
sumption “what has not come into being has
no beginning”. Then this also is absurd, that in
every case there should be a beginning of the
thing - not of the time and not only in the case
of coming to be in the full sense but also in the

case of alteration - as if change never took (15)
place all at once.

Text 10b: Aristotle, Physics, 8, 3, 253b6-26

...there cannot be a continuous process either
of increase or of decrease: that which comes
between the two has to be included.

(...) It is evident, then, that from the fact that
the decrease is divisible into an infinite number
of parts it does not follow that some part must
always be passing away : it all passes away at a
particular moment. Similarly, too, in the case
of any alteration whatever, if that which suffers
alteration is infinitely divisible it does not fol-
low from this that the same is true of the altera-

tion itself, which often occurs all at once, as in

(25) freezing.

Text 10c: Aristotle, De sensu, 6, 446b28-447a13

Local movements, of course, arrive first at a
point midway before reaching their goal (...),
but we cannot go on to assert this [arrival at a
point midway] in like manner of things
which undergo qualitative change. For this
kind of alteration may conceivably take
place in a thing all at once, without one half
of it being changed before the other ; e.g. it is
conceivable that water should be frozen
simultaneously in every part.
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Text 11: Alexander of Aphrodisias, On form and the fact that it is the perfection and accom-
plishment of motion according to Aristotle, p. 289-290 Badawi = p. 66 Hasnawi 1994

We now return and say that that of motion,
some is incomplete and some is perfect, and

fa-narji'u al-ana fa-naqulu inna mina al-harakati
ma hiyya nagisatun wa minha ma hiyya tam-
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imperfect motion is an effect (Greek pathos),
that is, an accidental quality of the thing. But
perfect motion is form, that is, the perfection
and completion of the thing, and this is what
the Philosopher in his Book of physical audition
calls entelechy (ant&/asyd). The meaning of this
term is the flight (a/-harabu) of what is potential
and possible to perfection and completion,’
which are the form of the thing.
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matun. fa-amma al-harakatu al-nagisatu fa-
hiyya al-ataru a'n1 kayfiyyata al-Say'i al-‘aridata.
wa amma al-harakatu al-tammatu [...] fa hiya
al-stratu a'ni tamama wa kamalahu wa hiyya
allati sammaha al-faylastfu fi kitabihi alladi
yud'a Kitabu al-sama' al-tabiiyyi antalasya, wa
ma'na hada al-ismi harabu al-quwwati wa-I-
imkani ila al-tamami wa-I-kamali alladi huwwa
stiratu al-Say'i.

Text 12: Proclus, On the Eternity of the World, apud Philoponus, aet. mundi., p. 55, 22 ff.

Rabe, trans. Lang & Macro 2001, p. 51

The Fouth Argument of Proclus the Successor.

Fourth. Each thing generated from a cause that
is unmoved (25) according to its substantial
reality is unmoved. For if the maker (p. 56, 1
Rabe) is unmoved, he is unchanged, and if
unchanged, then he produces by virtue of his
very being, given that he shifts neither from
making to not making nor from not making
to making. For if he shifts, he will experience
change in the very transition from the one to
the other, and were he to experience change,
he would (5) not be unmoved. If therefore
something is unmoved, it will either never
make or always make ; otherwise, whenever it
does make, it would be moved. Consequently,

if something unmoved is a cause of some-
thing, causing neither never nor sometimes,
then it is always a cause, and if so, it is the
cause of something perpetual.

If the cause of the all (10) is unmoved - for if it
were moved, it would be earlier incomplete and
later complete (since every motion is incom-
plete actuality) and furthermore would need
time to bring time into being — then the all
must be perpetual, because it come to be from
an unmoved cause. Consequently, if someone,
intending to pay respect to (15) the cause of the
all, should say that the cause alone is perpetual
and the cosmos is not perpetual, he asserts that
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its cause is moved rather than unmoved. By
calling the cause moved rather than unmoved,
he says that it is not always complete but is at
one time incomplete, because every motion

(20) is incomplete actuality and so needs some-

thing inferior (I mean time) because of its be-
ing moved ; yet because he says it is sometimes
incomplete and not always complete, i.e., need-
ing something inferior, he in fact shows great
disrepect.
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Text 13: Philoponus, aet. mundi, 4, 4, p. 64, 22-65, 26 Rabe, translation Share (mod.)

It is, I believe, clear to everyone that it is not
right to suppose that God's producing, or
activity in general, is motion when it brings

everything into substantification” just by

willing it and has no need of time or any
extension (25)_for the substantification of

realities. For it is not the case that every ac-

tivity is immediately (p. 65, 1) also a motion,
for activity, according to Aristotle, has a

broader extension than motion. For he says
that activity is of two kinds, complete and
incomplete. Incomplete activity is, he says,

motion. For, according to him, motion is
change from first potentiality (5)_to state
(hexis). This is how he defines it in book
three of the Physics : ‘motion is the actualiza-
tion of what potentially is, qua such’. By ‘ac-
tualization’ (entelekheia) he means the actual
(autén) actuality and perfection of the poten-
tial. So motion (10) is incomplete actuality.

By complete activity, on the other hand, he
means instantaneous projection from a state
(hexis) without the state being altered in any
way. Instantaneous projection is production
that does not proceed with the motion of
time but happens in the now, like the emana-

tion of light from a source (15) of illumina-
tion ; for as soon as a source of illumination
such as a fire or the sun is visible, everything
with an aptitude for it is instantaneously
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O\wg TNV évépyelav kivowv vmotiBeoBat
avT® pove T@ OfAewv mavta mapayovoav
kai xpovov ij Staotdoews TIvog £ig ovoiwoty
@OV mpaypatwv pn deopévny, (25) mavri
SfiAov oipal. 00dE yap naca évépysia bOig
(65.) kai_kivnoic €otwv- €mmAéov yap 1)
évépyela TAG KIVIoews, G AplotoTéAel Sokel
Strtnv yap elvai gnowv v évépyelav, TNV
pev teleiav, Thv 8¢ ATeAR. TV pév odv dteli
évépyelav Kiviow eivai gnowv- oty yap
Kat adTOV 1] Kivnoig 1| amd Ttod mpwTov
Svvaper (5) émi v £Ewv petapoln- obtwg
Yap adtiv év Td Tpitw AOYWw TAG PUOIKIG
axpodoswg wpioato, 0Tt €0tV 1) Kivnolg
évtehéxela tod Suvdper dvtog, 1) TOLODTOV
gotwy. évredéxelav 0¢ gnotv adThv TV Tig
Suvapewg Evépyeldv te kal TeAeiwoy. oVTw
pév ovv daredg éotv (10) évépyeia T
KivnotG. tedeiav ¢ évépyeldv enowv elvat Ty
aBpoav amo tig Eewg mpoPoliv undév
d\\ototépag yvopevng tig Eewe.

aBpoa 8¢ éotiv mpoPoli| 1} i cvpunpoiotoa
T Kwnogt tod Xpovov GAN év Td ViV
yiyvopuévn, oila €otiv 1] 10D @WTOG €k TOD
ewti (15) fovtog mpododog &ua yap @
Qavivat 10 QTIOTIKOV olov TO Thp § TOV
fi\lov  dBpodov ¢t Setov
KATaAGpmeTaL. TolavTn €0Tiv Kal 1) TG Syewg

nmav 10

7 Ousidsis: see above, Text 4. Does this occurence of the term in a passage certainly by
Philoponus indicate that the earlier occurrence should also be attributed to Philoponus, or is

Philoponus echoing Porphyry here?
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illuminated. Of this kind too is the activity of
seeing: we intemporally perceive sensible
objects the moment we look at them. It is for
this reason that Aristotle (20) denies that the
senses are in motion during the perception
of sensible objects. Nor is the activity of the
mind motion; it touches the objects of
thought (ta noéta) instantaneously and
without any extension. If, then, the activity
of these is timeless, and on that account
complete and not motion, how could <Pro-
clus> dare to say (25) that the activity of God
is motion?
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évépyetar dpa yap @ avaPréyar dxpovwg
T@v aiobnt@v avtilapBavoueda. 60ev ovdE
TG aioOnoeg 6 Apt- (20) otoTéAng KiveioOai
enow év Tij T@V aiobnT®@v avtiAqyet. AN
ovd¢ 1] Tod vob évépyela kivnoig &otuv-
40podwg yap kai dvev Tvog Staotdoewg Tod
vontod Oiyydvel &i ovv 1] ToVTOV Evépyela
dxpovog kai Sa TodTo TEAeia kai ov
Kivnotg, mdg &v thv tod Oeod (25) évépyelav
Kivnow eineiv Tohproetev;

Text 14: Philoponus, In De Anima 2, 5, p. 296, 22-298, 23 Hayduck, translation Charlton,

modified

For even if motion is a kind of activity, activity is
more universal than motion, and motion than
being affected. For everything that is affected is
also moved, and everything that is in motion
acts, but it is not also the case that what acts is

also in motion. For activity, as he himself defines
it in the Physics [3.2], is the instantaneous (25)
projection from the state (hexis)®, whereas mo-
tion is an incomplete activity ; for motion is the
path from the first sense of potentiality to the
state’. Inasmuch, then, as motion is a kind of
incomplete activity, to that extent activity and
motion seem to be the same. But in so far as
activity is not the advance from the incomplete
to the perfect, in that respect motion is not the
same as activity. And just as ‘disposition’ (diath-
esis) is said in a more common (30) way that
applies also to a state (hexis), and also in a more
particular way in contradistinction from a state,
s0 too ‘activity’ is said both in a more common

KAV yap €oTv 1) kivnolg vépyeld TiG, 1 pév
évépyela kaBolikwtépa £0Ti TiHG KIvI|oEwS,
f 8¢ xivnowg tod mdoyetv. mMAv pEv yap TO
naoyov kol Kiveital, 1O 8¢ Kivodpevov mav
évepyel, OUKETL pévToL TO €vepyodv kal
KIVEITaL évépyela p&v yap €oTv, WG avtog
Swwpicato év tfi Puowij 1| aBpoa mpo- (25)
BoAr &nod 1A EEewe, kivnoig 8¢ atelng éoTv
évépyela- 1) yap &mod tod mpwtov Suvdypel Emi
My & 080¢ xivnoi ot | pév odv 1§
kivnolg évépyeld Tig ateng, TavTn TAOTOV
S6LeL elvan 1) &vépyela kal ) kivnowg ) 88 1
évépyela ovk €0Tv €k TOD ATeAODG €mi TO
Télelov mpoodog, TavTy 00 TAVTOV 1} Kivolg
T évepyeiq. kai yap @domep 1) Sdbeoig
Aéyetou pev kai kotvo- (30) tepov kal émi Tiig
gEewg, Aéyetan 88 kal mpoOg AvTISLAGTOANV Tfig
gewg dkwtepov, obtw Of kal 1 évépyela
Aéyetal Kal KOWVOTEPOV Kal KATA TAONG
KIvioewg, Aéyetat 8¢ kal mpog avTISLaoTOANV

8 Hé athroa probolé apo tés hexeds. Charlton's translation is quite misleading here: “activ-

ity... is the putting forth of the disposition all at once”. Quite apart from the fact that “putting
forth” and “disposition” are weak translations of probolé and hexis respectively, it is simply a
mistake to translate apo tés hexeds as “of the state” rather than from it. The hexis is not pro-
jected: it is activity or actualization that is projected (emitted, sent forth) from the hexis.

® “For the journey from being in potentiality in the first way to the disposition is a
change” (Charlton). Another poor translation: by construing ‘change’ (kinésis, which is more
properly motion) as the predicate of an attributive proposition, Charlton masks the fact that

we have to do with a definition of motion.
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way of every motion, and also it is said in con-
tradistinction from motion ; because motion is
the advance from the first kind of potentiality to
the second <kind of potentiality> of the things
that are in conjunction (297, 1) with the sub-
stance, the substance being preserved, while
activity is the perfect projection of the state,
without the state being altered in any way. And
activity which is in reality perfect is the instanta-
neous projection of the state, which does not
progress along with the motion of time, but is
identical in every part of it, as is the projection of
light ; for simultaneously with the appearance of
the source of light, all that is suitable (5) is illu-
minated instantaneously; the activity of light
does not progress along with the motion of time,
but is identical in every part of it. Such is the
activity of sense also. At the same time as we
look, we apprehend the sense-objects in a non-
temporal way. Hence he does not say that the
senses are in motion, but that they act.

This, then, is activity in the proper sense. Hence
he also says concerning the divine things (10)
that they are activities without potentiality. But a
motion like learning is the change of the state
part by part to the perfect from the imperfect. In
between these are the discursive motions' or
activities, and anything similar there may be;
these are neither motions in the proper sense
(for there is no change of the state) nor altogeth-
er activities; for neither are they identical in
every part (15) of time, nor is their projection
from the state instantaneous, but one premise
comes before another, and the conclusion is last.
So this sort of thing is neither motion without
qualification nor activity without qualification,
unless one were to divide activity in the proper
sense into what is instantaneous and partless
and what has parts.

Discussions on the Eternity of the World in Antiquity
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Text 15: Philoponus, Against Aristotle on the Eternity of the World, fr. 115 Wildberg = Sim-

plicius, In Phys., p. 1141, 12-30

“...even if nature produces what it fashions out

10 «

“Np@TOV eV, Aéywy, el kai 1} @ooLg ¢ Svtwv

the thinking changes” (Charlton). One wonders what the Greekless reader is sup-

posed to be able to understand by such an expression.
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of existent things, by virtue of the fact that it
has both its substance and its activity in a sub-
strate, without which it is not capable either of
being or of acting, it is not necessary for God,
whose substance and activity are transcendent
of all beings, to create (15) out of existent
things. For in that case, He would be no better
than nature, although God creates not only the
forms of the things that are fashioned directly
by Him, but it is believed that He produces and
fashions matter itself; for only what is first is
ungenerated and uncaused. If, then, God gives

existence (20) to matter as well, but matter
does not require another matter in order to
exist, for it is the first substrate of all natural
things, then it is not the case that everything
that comes into being does so out of something
that exists. For whether matter comes into be-
ing from God always or at a given moment, it
will certainly have no need of another matter,
since it itself is the first substrate of bodies. If
what is generated by nature does so out of what
exists, therefore, it is not (25) necessary that the
things that are generated by God do so out of
what exists, since nature needs both some
time and <the process of> generation in or-
der to fashion each natural thing, while God
gives existence to what comes into being di-
rectly by him timelessly and without genera-
tion, that is, without forming and shaping the
particulars. For it is enough for him to will, in
order to bring about the substantification
(ousidsis)'! (30) of realities”.
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Beod ywopeva ¢ dvtwv yiveoBa, eimep 1
(25)_ugv g@ooig kai ypovov Seltai tivog kai
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Text 16: Philoponus, Against Aristotle on the Eternity of the World, fr. 129 Wildberg = Sim-

plicius, In Phys., 1173, 1-13

“Yet even if it is true”, he says, “that after
motion has ceased something remains that
has the capacity for being moved, not even
in this case does the Philosopher correctly
conclude what follows. For if not everything
that comes into being does so through mo-
tion, but there is, according to Aristotle, a

coming-into-being <that takes place> all at

" Ousidsis again: see Texts 4 and 13 above.

“GAN’ ovdt el dAnBég, onoi, TO petd TO
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ywoueva, AN’ Eotiv 4Bpoa yéveoig katd
ApIoTOTEAN XWPIG KIVOEWG Kai XPOVIKijG
TapatTacews, £0tt kai Bopd TolavTn, WG 1
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once (athroa), without motion and temporal

extension, then there is also a destruction
that is like that, such as the presence (5) of
perfect forms in their substrates, and their
withdrawal from them, and like points come
to be united, and like contacts, and lightning,
and the apprehension of visual sensation.
Therefore, not everything that perishes does
so through motion”. Thus, he would be say-
ing — for he seems to me to have left his
argument without (10) a conclusion — that
even if what causes destruction perishes, it
does not necessarily perish through motion.
“And if God the demiurge”, he says, “pro-
duces without temporal extension the
heavens and the world, produced directly by
him, then when he should wish to destroy
the world, its destruction”, he says, “will also
be non-temporal”.

Discussions on the Eternity of the World in Antiquity

TOV TeAeiwv €id@V (5) év TOiG LMOKeEVOLG
mapovoia Te kal dvaxwpnolg kai wg TA
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Kal dotpamal kal 1 Tig OnTikiig aiobnoewg
avtiAnyig. ov mav dpa 1O @Oetpopevov S
Kivioews @Beipetal”. dote @ain &v (avtog
yap Adovpmépavtov, @G €pot Sokel, kata-
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10 @Oelpov, o0 maAvIwg S KIVROEWS
@Osipetat. “kai i 0 Bedg, @noiv, 6 dnuovpyodg
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napayopeva, kai 6te @Belpar TOV KOGUHOV
Oelnool, dxpovog, enoiv, éotat avtod Kal 1)
@Bopd”.

Text 17 : Al-Kindi, On the quantity of Aristotle’s books, p. 375, 9 ff. Abua Rida, translation M.

Rashed 2008

Then Aristotle said (...) that God, may He be
praised, does not need a period of time for
His creation, in reason of what he made
clear, since he established ‘it’ out of ‘not it’;
so that the one whose ability reached such a
point as to produce bodies out of no bodies
and to extract being out of not-being, he does
not need, since he has the power of produc-

ing out of no matter, (15) to produce in time.

For since the human act is impossible with-
out matter, the act of the one who does not
need matter in order to produce what he

produces does not need time.

tumma qala (...) innahu, jalla tand’uhu, Ia
yahtaju ila madda I-ibda'ihi mimma abana, li-
annahu ja'ala « huwa » min «la huwa » fa-
inna man balagat qudratihi anna ya'milu
ajrama min la ajram, fa-abraja aysa min
laysa, fa-laysa yahtaju — id huwa gadir ‘ala-
I-'amal min 1a tiha — anna (15) ya'milu fi
zaman, li-annahu, id kana fi'l al-basar la
yumkinu min gayr tina, kana fi'l man Ia
yuhtaju fi fi'l ma yafalu ila tina 13 yahtaju ila
zaman.

Text 18: Theology of Aristotle, p. 27 Badawi = p. 237 d'Ancona et al. = p. 14 Dieterici ; trans.

Lewis I, §§ 44-58, p. 231

How well and how rightly does this philoso-
pher describe the Creator when he says: “He
created mind, soul, nature, and all things
else”, but whoever hears the philosopher's
words must not take them literally and im-
agine that he said that the Creator fashioned
the creation in time. If anyone (10) imagines
that of him from his mode of expression, he

wa ma ahsan wa aswab ma wasafa al-
faylasufu al-bari’ ta'ali id qala: innahu balig
al-'agl wa-I-nafs wa-I-tabrati wa-sa'ir al-asya’
kulliha, gayr annahu Ia yanbadi al-sami* gawli
al-faylastf anna vyanzuru ila lafzihi fa-
yatawahhimu ‘alayhi annahu gala inna al-
bari'u innama balaga-l-balqg fi zamanin. fa-
innahu wa-in (10) tuwuhhimu min lafzihi wa
kalamihi fa-innahu innama lafz bi-dalika
iradata anna vyatbi'u ‘ada al-awwalina. fa-
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did but so express himself through wishing
to follow the custom of the ancients. The
ancients were compelled to mention time in
connection with the beginning of creation
because they wanted to describe the genesis
of things'?, and they were compelled to in-
troduce time into their description of be-
coming and into their description of the cre-

ation — which was not in time at all — in

order to distinguish between the exalted first
causes and the lowly secondary causes (...)
But it is not so:
his action in time, nor is every cause prior to
its effect in time.

not every agent performs
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innahu innama udturru al-awwaltna ila dikr
zamanin fi badi’ al-balq li-annahum aradi
wasfa kawn al-aSya’ fa-udturrG ila anna
yadhalu al-zaman fi wasfihum al-kawn wa-fi
wasfihum al-haliga allati lam takdn fi zamanin
al-battata. wa-innama udturrd al-awwaltna
ila dikr al-zaman ‘inda wasfihum al-baliga li-
yumayyazu bayna al-Yilal al-uwali al-‘aliya wa
bayna al-'ilal al-tawanr al-sfliya (...) wa laysa
dalika ka-dalika, a'ni annahu laysa kull fa'ilin
yaf'alu fi'lihi fi zamanin, wa la kull ‘illa gabla
ma'ltliha bi-zamanin.

Text 19: Pseudo-Farabi, Harmony of Plato and Aristotle, p. 64 Martini Bonadeo

The meaning of Aristotle's discourse accord-
ing to which the world has no temporal be-
ginning is that it did not come into being bit
by bit, according to a succession of parts, as
happens for instance for plants and ani-

mals®®. This is because what comes into be-
ing bit by bit, according to a succession of
parts, has some parts that precede others in
time (...) the celestial spehere derives from
the creation of the Creator — may he be
praised ! — at one single time, without dura-

tion in time...

wa ma'na gawlihi inna al-‘alam laysa lahu
bad’ zamaniyya annahu lam yatakawwanu
awwalan  fa-awwalan  bi-ajza’ihi kama
yatakawwanu al-nabat mitlan aw al-hayawan.
id alladi yatakawwanu awwalan fa-awwalan
bi-ajza’ihi fa-in ajza’'uhu yatagaddamu ba'diha
‘ala ba'd bi-l-zaman (...) wa yshhh bi-dalika
annahu innama yakina ‘an ibda' al-bari jalla
jalalihi iyyahu duf'ata bi-la zaman...

12 This was already the view of Taurus, for whom Plato's allegorical description of the

creation of the world in the Timaeus was intended for the masses, unable to understand the

notion of causation in a non-temporal sense (K. Verrycken 1998, 299).
3 Cf. Philoponous, text 15 supra: 6 8¢ 8e0¢ Axpovwe kai dvev yevéoewg, TOUTECTL

StamAdoews TV katd uépog kai Stapoppwoews. The terms diaplasis and diamorphésis are
regularly used to convey the notions of the formation and articulation of the embryo in the

course of the natural process of growth.
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Text 20: Porphyry, Commentary on the Timaeus, fr. LL, p. 38, 5ff. Sodano = Procl., In Tim.,
vol. 1, 395, 10ff. Diels, translation Runia-Share (modified)

Fourth and next is the section of
[Porphyry's] (I, p. 395, 10 Diehl) arguments
in which he shows that the divine Intellect
practises a mode of creation [which is per-
formed] just by being and establishes [this]

by a number of arguments. Even artisans [he
says] need tools for their activity [only] be-
cause they do not have mastery over all
[their] material (hulé). They show this them-
selves by using these tools to get [their] ma-
terial] (15) ready for use (euergos) by drilling,
planing, or turning it, all of which [opera-
tions] do not add form, but [merely] elimi-
nate the unreadiness of the [materal which
is] to receive the form. The actual rational
formula (logos) [of the work], on the other
hand, supervenes upon (paraginesthai) the
material (hupokeimenon) timelessly from
the art once all inhibiting factors have been
removed. And if there were no inhibiting
(20) factor in the case of [artisans] either,
they [too] would add the form to the matter
instantaneously and have absolutely no need
of tools (...) If, then, human arts and the im-
aginations of individual [human] souls and
the operations of demons achieve such re-
sults, is it surprising that the Demiurge
should bring perceptible [reality] into exist-
ence just (p. 396, 5) by thinking the universe,
generating the material immaterially and the
tanglible intangibly, and partlessly extending
the extended?

And one should not be surprised if some-
thing which is is incorporeal and unextended
should be able to cause the existence of the

universe. If it is the case that the human se-
men, which is so small in bulk yet (10) con-
tains within itself all of the [seminal] reasons,
gives rise to so many differences (...) it will
certainly be much more the case that the
demiurgic reason is able to bring all things
into existence, since it has no need at all of

4 avtoi Runia-Share.

Tétaptov mpodg TOlG elpnpévolg €oTl TOV
Aoywv (10) kepdhawov, &v @ TOV TpOMOV
émdekvoel TG Snuovpyiag avtd T@ eivau

tov  Belov  vodv  émtelovpevov,  Kal
Kataokevaler St mAewdvwv. kal yap ol
Teyvitar  déovrar  TMPOG TNV Evépyelav

Opyavwv Oid TO Ui Taong Kpatelv TG VANG,
dnlodor 8¢ «xal adToig* Tolg Opydvolg
Xpwpevol Tpog Tt e0- (15) epyov motfjoal v
VANV, TpundvTeg 1} §éovteg 1 TopvevovTeg, &
S| mdvta ov 1O €idog EvtiBnow, AN éEaipel
v avermtndetdtnta tod defopévou 1o ldog
avTog 68 6 Adyog dxpovwg dmd Thg TEXVNG
mapayivetal  T@®  OMOKEWEVW,  TAVIWV
gEapebévtwy TV Eumodwv.

kai ei undev v kal TovToLg éY- (20) TOSIOV,
70 e €id0g 40powg v Tij VAN mpoacijyov kai
Opydvwv oddev dv Bhwg €8endnoav (...) &l
Toivov Kkal Téxval avBpomval kai Yyoxdv
peptk@v @avraciol kai datpdovwv évépyetat
toladta  Opdol, T Oavpactov  TOV
Snuovpyov avtd T@ voeiv 1o v (5) vnodo-
Taotv mapéxeodat 1@ aicOntd, dVAwg pev
<mapdyovta> 10 Evudov, avapdg 8¢ dnoyev-
VOVTA TO AnTov, dpepds 8¢ éxteivovta TO
daotatodVv;

kai 00 8l TovTo Bavpdalerv, € Tt dowpatov
Ov kal adtaotatov vmooTatikov €l Tobde
To0 Tavtog eimep yap TO omépua ToD
avBpwmov, Tocodtov Sykov £xov kai (10)
TAvTag €v €aut® TovG Adyovs, V@IoTNOL
tooavtag Swapopdag (..) TOANG Of odv
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napdyety Shvatar undév eig To eivau TG
UAng denbeig, domep O TOD OMEppaTog:
ékeivog pev yap ovk Ew UAng 6 8¢ tov
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matter for its existence, as has [the reason]
associated with the semen. For this latter is

not outside of matter, whereas the creator
(hypostatés) of all things is eternally fixed in

himself, and has brought all (25)_things into
existence out of his abiding (menein) self.
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MAvTOV OMooTATNG €V €auTt®  Stauwviwg
gotnke Kai A’ éavtod pé- (25) vovrog Ta
TAVTA TTAPTYAYE.

Text 21: Procl.,, In Tim., vol. 2, p 102, 6 ff. Diehl, translation Baltzly modified

God brings forth all things at once (athroés)
and throughout eternity. For it is through
his very being and through his eternal think-
ing of wholes that he engenders all the
things that result from him - the totality of
things both hypercosmic and encosmic: in-
tellects, souls, natures, bodies, (10) and mat-
ter itself. If you ask me, demiurgic creation
exhibits this ‘all at once” aspect more than
the Sun's illumination does. In the latter
case, the entire light proceeds simultaneous-
ly from the Sun. But even though the Sun

imitates the Father through visible creation,
this is clearly inferior to the Father's eternal
(15) and invisible production. Therefore, as
we said, though all things have come about
from the act of creation eternally and simul-
taneously, nonetheless the order of effects is
still preserved ; for each thing proceeds all at
once and each with its own order since there
was present in that which produced it an
eternal though and an order prior to the

things that have been ordered.

‘O ugv Bedg aBpowg mavta kai Stawviwg
mapayel: Kat adTo yap TO givat kal katd Ty
aioviov TV SAwv vonowv kal T 4@’ Eavtod
TAVTA ATTOYEVVQ, TA Te DIEPKOOLA Kal TA €V
T® KOOUW CUUTAVTA, VOAG, YUXAG, QUOELG,
owpata, (10) v VANV avtrv. kai i dei
Aéyewv, paldov émi Tilg  Snuovpyikiig
anoyevvijoewg TO aBpoov éotiv | Tiig
NAtaxije EkAapyems, kaitol kal €mt TaAvTNg
dua 1@ HAiw O 6lov mpdelot PG AAAG Kal
o0Tog 6 TOV TaTépa [HODpEVOG Sl TG
éupavodg dnpiovpyiag SfAov ¢ veeital TG
dtwwviov  (15) xai  dpavodg  TOLoEWS.
naviov 8 odv, domep eimopev, dmd Tiig
Snuovpyiag opod kai aiwviwg mapayo-
pévov Spwg kol f Tl ogletar  T@OV
amoteleopatwy- TPoEIot yap &0powe Ekaota
petd Tig favt@v Tafews AV yap Kal &v T
TOPAYOVTL Kai vOnoLg aiwviog Kai Tagig 1y tpod
TOV TETAYUEVWY.
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OT EPEBOOYMKA

OT snoxm cpefHero /UIMHM3MA [IO HAIIVX JHEN JOLUUIM TPV aHTUYHBIX y4eOHMKA
acTpoHOMUMN. Bo-11epBBIX, 3TO acTpoHOMMYeCcKMil pasfien B TpakTaTe TeoHa CMMpH-
CKOTO J37100eHuUe mamemamu4ecKux eeuieti, nonesHvix npu umenuu Ilnamona, co-
CTaB/LAIOLINIT 0 00BEMY IIOJIOBMHY BCETrO COYMHEHNs; BO-BTOPBIX, 3TO TPAKTaT
Kneomena Kpyzospauernue HebecHvix mes; B-TPeTbUX, 3TO counHeHne ['emnHa Bse-
Oenue 6 senenus (Elementa astronomiae, Eicaywyn) eig 1o @awvopeva).

Copep>xaHue 3TUX COYMHEHMIT OXBAaThIBAET OOIINIT KPYT aCTPOHOMMYECKUX IO-
3HaHUI, BBIPAOOTaHHBIX JpeBHEIPeYeCcKIMY aCTPOHOMAMU 32 JIUTE/IbHYIO TIpefIie-
CTBYIOLIYIO 3IIOXY, HAuMHasA OT CTAHOBJICHV aCTPOHOMIM B V BeKe JI0 H. 9. U 3aKaH-
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yuBas Tpyaamu ['unmnapxa, sxusiiero Bo II Beke fo H. 3. B oTmnune ot Anvmazecma
Knaspusa Iltonemes, agpecoBaHHOrO Impo¢ecCOHATBHBIM aCTPOHOMAM, 3TU TpPaK-
TaThl He COJep>KaT MHOTOYVIC/ICHHBIX HA0/MI0JaTe/IbHBIX NaHHBIX ¥ MOLPOOHBIX Ma-
TeMaTV4YeCKUX Pacy€ToB. 3aTO U3 HMX Mbl MOXKEM y3HaTb, KaKMMM IO3HAHUAMH B
obmacty HebGeCHBIX sIBIeHMIT oOmajjamyu oOpasoBaHHBIE TPEKM U PUMJ/ISHE, KaKOBBI
ObIIM 0611111€ OCHOBBI ACTPOHOMMYECKOTO 3HAHMS, IIPeNojjaBaeMble B 3/UIMHUCTIYE-
CKMX HIKO/MaX. KpoMme TOro, 3TM TpaKTaThl CITy>KaT LIEHHBIM VICTOYHMKOM CBeJEeHMUII
IO VICTOPVM TPeYeCcKOil aCTpPOHOMMY H0Jiee paHHEN KITacCU4eCKON SMOXN.

Pycckme mepeBoppl TpakraToB Teona Cmmpuckoro m Kimeomenma yxe 6buin
OITyO/IMKOBaHBI B IPEeAbIAYIINX BbITycKax >KypHana XXOAH; Terepb HacTan 4epép
counHenuA 'emnHa.

Bpemsa u mecrto xusHu I'emnna

O >xusuu I'emnna (Tepivog) HaMm mo4Ty Hudero He m3BecTHo. IIpegnonaraercs, 4To
I'emun >xun Ha Popioce, TOCKONbKY B CBOEM COUMHEHUM OH YIIOMMHAeT TOPbI 3TOTO
OCTPOBa, a TaK>Ke aCTPOHOMMYECKMe JaHHbIe, OTHOCALIMECs K HaOmoneHnsM Ha Po-
moce. BripoueM, 3Ty IpeAIIoNoKeHMs He MOKpeIlIeHbl HUKaKVIMY aHTUYHBIMU CBH-
IeTenbCTBAMI; a CAMM JJaHHbIE€ MOT/IM OBITH 3aMMCTBOBaHbI ['eMMHOM U3 COYMHEHMIT
['inmapxa.

Camble IT03IHIE aBTOPbI, KOTOPBIX yroMuHaeT ['eMuH Bo Bsedenuu — I'mnmapx,
[Tomm6uii, Kparer, Boat — Bce s B cepennte I Beka o H. 3. Heckonbko mospHee,
B nepBoli nonosuHe I Beka fo H. 3., w1 [locupgonnii, Kk Memeoponozuke KOTOpOro
I'emnH coctaBun koMMeHnTapuii. C [pyroil CTOPOHBI, CaMblil PaHHUI aBTOpP, YIIOMM-
Hatonmit ['emuHa — aro Asnekcanpp Adpomycuiickuit, mucaBimii B KoHue II Beka
H. 3. TakuM 06pa3om, TeKCTyalbHbIe CBU/ETEbCTBA AT /I SKM3HM ['eMmHa focTa-
TOYHO IIVMPOKUI IPOMEXYTOK C IIepBOJi TpeTu I Beka 1o H. 3. mo KoHLa I Bexa H. 3.

HatrpoBKa BpeMeHM >Xu3HM ['eMuHa cepefuHoi I Beka 1o H. 3. OCHOBaHa Ha Ka-
JIEHJAPHO-aCTPOHOMMYECKUX YKa3aHWAX, COfiepsKalyxcsa Bo Beedenuu. OnmucbiBas
€TUIIETCKUIT KaneHaaphb, 'eMuH numier o ToM, 4Tro 120 neT ToMy Hasaf Mpa3sgHUKA
V3uppl IpUXOAMINCE Ha 3IMHee COJIHIIECTOsAHME, a TellepPb MPOU30IJIO UX CMellle-
Hue Ha 30 fHelt, 10 OJHOMY [JHIO 3a YeTbIpe Tofia. BOIbIIMHCTBO aBTOPOB CXOATCA
HAa TOM, 4TO 9TO CBUIETENHCTBO MO3BOJISIET JATHPOBATh CO3flaHue Beedenus mpu-
6msutenpHO 70 rooM o H. 3. Otro Heiirebayep, 0BOJBI KOTOPOTO OCHOBBIBA/IVCH
Ha COIIOCTaBIEHMUM €TUIETCKOTO ¥ I0MMAHCKOTO KajleHAape, IPeJyIoKII CABYHYTh
3Ty JaTMpOBKy Ha 120 yieT mosgHee, TO ecTh Ha 50 rog H. 3.

Kpatkuit 0630p Bsedenust

EnuucTBeHHOE coxpaHuBIIeecsi counmHeHue ['emuHa — 310 Bsederue 8 HebecHovle
aenenus (eloaywyr) eig Ta ¢parvopeva). ITo HaYaIbHBIN Kypc aCTPOHOMMM, OCHOBAH-
HBII Ha paborax 6o/ee paHHUX [peBHETPeYeCKUX aCTPOHOMOB, a TAK)Ke Ha BaBM-
JIOHCKUX MICTOYHMKAX.
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B cBoéM Tpakrare ['eMMH HOCTIe0BaTEIbHO PacCMATPUBAET CIIeAyIOLINe BOIIPO-
CBL: 30AMaKanbHOe fiBVDKeHMe COJHIIA ¥ HEPaBEeHCTBO aCTPOHOMMYECKUX BPeMEH
rOJIa; aCIeKThl 3HAKOB 30/11aKa; Ha3BaHUA CEBEPHBIX, I0XKHBIX U 30[JIaKa/IbHBIX CO-
3Be3[IUIL; YCTPOIICTBO HebecHON cdepbl; [UIMTETbHOCT AHS ¥ HOYM B pasHbIe Bpe-
MeHa rojia ¥ Ha PasHbIX MIMPOTaX; BOCXOABI 11 3aXOAbl 3HAKOB 30/1aKa; JIYHHbIE U
COJIHeYHbIe NIePUOJbI ¥ YCTPOVICTBO €TUIIETCKOTO ¥ ApPEeBHETPedecKNX KajeHpaper;
(a3l JIyHbI; TyHHBIE ¥ COJTHEUHBIE 3aTMeHNs; oOpaTHOe ABVDKeHue CoHia, JIyHbl 1
IUIaHeT 110 OTHOLIEHNI0 K HebGecHO cdepe; re/makuueckue BOCXOAbI Y 3aXOJbI
3Bé3x; reorpadudaeckye mosica, B TOM 4yC/Ie BOIIPOC 06 00MTaeMOCTI 9KBATOPHAIb-
HOTO I1051Ca; Te/IMaKMIecKye BOCXOAbI M 3aX0/bl KaK 3HAKM IOTOJHBIX IIPYMET; JJIe-
MEHTbI BaBUJIOHCKOJI TYHHOM TEOPUN.

Ipyrue counnennsa I'emmna

B 6onpummHcTBe pykomuceit K Bsedenuto T'emmna npucoenunena Ilapaneema —
3BE3HBIN Ka/lleHJAph ¢ IMpeficKasaHuAMM Torofbl. CunraeTcs, 4TO 3TOT Ka/leHJapb
COCTaBJIEH IO MEHbIIEN Mepe CTO/IeTeEM paHblle counHeHNA I'emuHa. OH oCHOBaH
Ha Tpéx Ooslee paHHMX Iaparermax, npuHamiexamux Eskremony (V B. fo H. 3.),
EBpokcy (#agano IV B. o H. 3.) n Kajymnny (koner IV B. fo H. 3.).

I'eMyH cocTaBmI TpakTaT O MaTeMaTyKe, IO HAIINX JHel He gomenmuii. IIpokn B
Kommenmapuu k nepeoii knuze Hauan Eéknuda mpuBOguUT OOIIVPHBIE OTPHIBKY U3 3TO-
O TPaKTaTa 1 TOBOPUT O TOM, YTO courHeHue ['eMyHa HasbiBanoch Pumoxanus («Jlo-
60Bb K O1ary»). TOT TpakTaT UUTUPYIOT Takke EBTokmii, an-Haripusu u gpyrue aBTo-
pol. IIpoxn cooburaer, yro I'eMuH fenmwa MaTeMaTMKy Ha MBICIMMYIO (VOnTd) u
JqyBCTBeHHYI0 (aioOnta), MHaYe roBOps, Ha YMCTYIO U NPUKIaAHYIo. K epBoit oH oTHO-
CIJI TEOMETPUIO ¥ apU(PMETHKY, KO BTOPOIl — MEXaHIKY, aCTPOHOMMUIO, OITHUKY, Teofie-
31110, TEOPMIO MY3bIKa/IbHO TAPMOHMM U MICKYCCTBO BBIYMCTIEHMIL.

IemuH cocraBun takxke Kommenmapuii k Memeoponozuke Iocudonus, ¢par-
MEHTBI KOTOpoTro coxpaHmnuch y Cumnnukus B Kommenmapuu k Qusuxe Apucmo-
mens. B ynenesiiem ¢pparmente ['eMuH 06cy>kaeT OTHOLIEHMA MEXAY aCTPOHOMU-
eil M QU3NKOIL, TOBOPSI O TOM, YTO aCTPOHOMUS caMa IO cebe He MOXKeT C[e/aTh
BBIOOpP MEX/Iy HECKOJIBKVIMU I'MIIOTEe3aMM ¥ TO/DKHA OOPAaTUTLCA IS STOTO K IIep-
BOHavanaM pusukm.

Hcrounuku I'emnna

CHayaa Ha30BEéM TeX aBTOPOB, KOro I'eMMH IUTHpPyeT MM YIOMMHAET IO MMEHM.
OTOT CIMCOK BO3IVIAB/IAIOT /iBa BeMMKMX 1moaTa: ['omep u T'ecuop. ['eorpadumyeckne
nosHaHus ['omepa obcyxpan Kparer-rpaMmaTiK, K cOYMHeHMI0 Kotoporo ['emuH
obpaliaeTcss HeCKOIbKO pas. B cBA3M ¢ pasmmuHbIMM reorpadmuecKuMm BOIpocaMu
YIIOMMHAIOTCSI 3HAMEHUTBIN IyTellecTBeHHUK 1 reorpad IIndeit n3 Maccammm, a
taxoke reorpad ukeapx, pumocod-cronk Kineand m ncropuk I[Tommbuii. B cBsisu ¢
po61eMaMy METEOPOTIOTHM OfIMH Pa3 Ha3BaH APUCTOTETb.
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M3 MaTeMaTMKOB M acTpPOHOMOB B CBS3M C YCTPOMCTBOM KaneHpgaps I'emun
HasbiBaeT EBnokca, EBkremona, ®wnunma, Kammumma, Dparocdena. B cBssu ¢
Ha3BaHUAMM CO3BE3[MI YIIOMMHAIOTCA KPYIHENIINA aCTPOHOM aHTUYHOCTH ['mii-
napx u noat Kammumax. IIpu ommcanuy rofoBoro ABVDKEHMA CO3BE3[UII HEOJHO-
KpaTHO LUTUPYIOTCA A671eHus ApaTa ¥ YIOMUHAETCS KOMMEHTapuil K 9TOMY COYM-
HEHUIO, COCTaB/IEHHBIN CTOMKOM boaToMm.

I'eMyH BbIKa3bIBaeT Takke 0/M3KOe 3HAKOMCTBO C BaBVJIOHCKUMM aCTPOHOMIU-
YECKMMY T€OPUAMM, BK/II0Yasd HEKOTOPbIE YMCIOBbIE JAHHbIE 3TUX TEOPUIL; OFHAKO
OH HJMYETO He TOBOPUT O TOM, U3 KaKUX MCTOYHMKOB OH 4epIiajl 3T CBEleHNA.

I'emun u cronkn

[Tpuuaro cumtarh, yro ['emun 6bu1 yueHukoM [locuponusa. Bnpouewm, aTo MHeHMe
ABJIAIETCA He 60Jlee YeM IpPeIonoXuTeTbHbIM. OHO OCHOBAaHO Ha TOM, 4To ['eMuH,
BO3MOXXHO, X111 Ha Pogoce n 6pu1 Mmagmmm coBpeMeHHuKoM Ilocuponusa. Kpome
TOTO0, KaK yKaspiBaeT Cummikuii, [eMuH cocTaBul KoMMeHTapuit K Memeoposnoau-
ke ITocumoHMsA, M B CBOMX COIIOCTaB/ICHMAX MAaTEeMAaTNIeCKOTro U (PU3NIECKOTO 3Ha-
HIA OCHOBBIBAJICA Ha JOBOJAX, MpuHamiexamux Ilocunonno. Hekoropsie mccre-
TOBaTe/M YKa3bIBAIOT TAKOKe Ha POMICTBO MEX/Y OTAE/IbHBIMM Maccakamn y I'emmnna
n y Kneomena, 1 Ha sBHyI0 3aBucuMocTb Kneomena ot Ilocugonns, BbIpaXKaroLyo-
Cs ¥ B MHOTOKPaTHOM LIUTMPOBAHUM, U B IIPUBEPXKEHHOCTH OOLIeMy JyXy CTOMYe-
ckoit punocopun. C gpyroit croponsl, cam ['emuH Bo Bsedenuu ne untupyer ITocu-
JIOHUA HU pasy, ¥ He obpalaeTcs K TeM nesam Ilocuonnus, KoTopble HaM U3BECTHBI
no counHennio Kimeomena.

lemyun ynmommHaer Tpéx cromdeckux aBTopoB — Kieanda, Kparera n Boara,
OJJHAKO He B CBA3M CO CIlenMpUIecKUMI JOKTPMHAMY CTOMYECKON IIKOJIBL. VI3 cre-
IUQUIeCKX MOHATHUI cTOMYecKoi GU3uKM [eMUH KacaeTcss MOHATHA CUMIIATUM;
OJHAaKO OH YIIOMMHAET €r0 JIMIIb B CBA3M C aCTPOJIOTMYECKUM yYeHMEM XaJfieeB U
HIYEro He TOBOPUT O CUMIIATUY KaK O ¢usmdeckoM noHATun. boree Toro, ['emmH
OTpUIAeT BANAHME 3BE3]] HA 3eMHbIE [Ie/Ia, B YEM PACcXOAUTCS CO CTOMKAMU U C TeM
xe Kneomemom.

B nenom counnenne 'emuna, B oTmmune ot yueOHNKoB TeoHa CMUPHCKOTO 1
Kieomena, MOXXHO c4MTaTh BIIOJIHE CBOOO[NHBIM OT BIIVISIHMA KaKOJ-1ubOO oIpefe-
néHHOI GMIocodCKOIT MKOJBI: OH MUIIET TPAKTAT 110 aCTPOHOMMUM, IPYMEHVMBI
st 0o0y4eHNs B 0007 MIKO/Ie M COAep KaIlNil INIIb O0IIenpy3HaHHbIe aCTPOHO-
MIYecKie Ufien.

CpaBHeHMe TPEX Y4eOHIKOB

Tpu y4yebHuka acrpoHomuy, cocraBieHHble Teonom CmupHckuM, Kineomenom n
['eMuHOM, cofep)kaT MHOTO O0lIero Marepyasa, HO IIPU 9TOM Pa3INM4alOTCA HEKO-
TOPBIMYU BOKHBIMU JieT/IIMU. TeOH ONMCBIBAeT yueHue 00 SIMLIMKIAX U fiedepeH-
Tax, 4ero HeT y ABYX APYIuX aBTOpoB. Kneomen moapo6bHO paccMaTpuBaer psf u3-
MEpUTE/NIbHBIX IMPOLEeAyp, B TOM 4YKCIIe IIPOLeAypy M3MepeHNUs pasMepoB 3eMIn
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OparochenoM. 'emmH paccMaTpuBaeT yCTPONCTBO JIYHHO-COTHEYHOTO KajleH[a-
pA — IpeaMeT, KOTOporo He kacarorcs Hu Teon, Hu Kineomer.

ITU COUMHEHMsI OT/IMYAIOTCS TaKXke 1M obummM HacTpoeM. Tpakrar Teona co-
CTaBjeH B Ayxe IQaropeiicTBymoIero matoHnsMa; Kiaeomen BbikasbiBaeT cebs
IpUBEP>KEHIIEM CTOMYECKON (PU3MKM U BeET SPOCTHYIO aTaKy Ha SIMKypeilleB.
Tpakrar 'eMnHa OTHOCUTENIBHO CBOOOMEH OT BIMAHMII KAaKOW-TO OIpefeeHHON
¢dbmmocodckoil UIKOIBL; 3aTO B HEM MOXXHO BUJIETh CJIefbl B3aMMOIEVICTBUS Ipede-
CKOJI ¥ BABUJIOHCKOJ aCTPOHOMMM, & TAKXKE PAJl BO3payKeHMIT IPOTUB aCTPOJIOrNYe-
CKOTI'O yY€HMA, MMEOLIEr0 BaBUIOHCKOE IPOMCXOXKCHME.

TexcT 11 mepeBox,

ITepeBop TpakraTa I'emmHa BbInonHeH 1o usganmio Oxax (Aujac 1975). ITpu pabote
VICIIO/Tb30BAJICA TAKOKe aHIIMIICKI epeBof JBaHca u beprrpena (Evans-Berggren
2006) 1 KOMMeHTapuy K HEMY.
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I'EMUH
BBEJIEHUE B SIBJIEHUS

1. O 30IMAKAJTBHOM KPYTE
12 3HaKkoOB 30AMaKa

Kpyr 3opuaka genmmrcst Ha 12 gacTeif, M KaX/blil 13 OTPE3KOB HOCKUT oOlilee Ha3Ba-
HJle JIBEHA/IL[aTOIl YacTy, a CBOE COOCTBEHHOE MMs IIONyYaeT IO HAXOSIVMCS B
HEM 3B€37]aM, COCTABJIAIOLIVM OIIpefie/IEHHBIN 3HaK 30[jaKa. DTK 12 3HaKOB TaKOBBI:
OsgeH, Tenen, bmsuens, Pak, Jles, leBa, Becsl, Ckopnimon, Crpenern, Kosepor, Bo-
noreit, PoIObI.

O 3Hakax 3o0faka TOBOpUTCS ABOsAKO. C OfIHOI CTOPOHDL, 3TO 12-51 4acTb 30A1-
aKaJIbHOTO KPYyTa, TO €CTb IIPOMEXYTOK B HEKOTOPOM MECTE, OTPAHMYEHHBIN 3BE3-
mamy ywn Toukamu. C Ipyroil CTOPOHBI, 9TO 3BE3JHASA KapTUHA, oOpasdyeMas 3BE3-
JaMM 10 UX CXOJCTBY M PacIoIOKeHUI0. [[BeHajiaTble 4acTy PaBHBI 10 BEIMYVHE:
IIOCPEJCTBOM [MONTPA 30[VAKaIbHBI KpPYr [eIUTCA Ha 12 paBHBIX YacTeil.
A 3oamaKkanbHble CO3Be3[[UA He paBHbI 110 Be/IMYNMHE, ¥ OHY He COCTABIAIOTCA U3
PpaBHBIX 3BE3]] U He MOKPBIBAIOT B TOYHOCTM MeCTa CBOMX [BEHaJlaThIX yacreil. He-
KOTOpbIe 3 HUX MEHbllle, HanpuMep Pak: OH 3aHMMaeT MeHblllee MECTO OT CBOETO
MecTa. [Ipyrue BBICTYHAIOT HapY)Ky M 3aHMMAIOT HEKOTOPYIO 9acTb OT IPeNbIAYIINX
U MOC/IeRYIOLMX 3HAKOB, U TakoBa JleBa. Kpome Toro, HeKoTOphle U3 12 3HAaKOB He
JIeXXaT LIeJIMKOM Ha 30[MaKaJIbHOM KpyTe, HO BBICTYIIAIOT K CEBEPY, Kak Jles, mim K
10Ty, Kak CKOpPIIMOH.

I'pagyce1 u g

W onate, ka/jas BeHaLaTas 4acTb gennutcs Ha 30 JacTeil, M OMH TaKOll OTPe30K
Ha3bIBaeTCA IPajlycoM (uoipa),' Tak 4TO II€TBIIT KPYT 30/j11aKa OXBaTbIBaeT 12 3HAKOB
u 360 rpajrycos.

ConHne 06x0oaMUT Kpyr 30fiMaka 3a rof. Bemp rom — sTo BpeMs, 3a KOTOpoe
ConHile 06XOAUT 30AMAKAIBHBIN KPYT OT HEKOTOPON TOYKM U BO3BPAIIAETCS B TY
JKe caMyIo TOYKy. ITO BpeM: cocTaBiseT 365% nHeit: 3a cronbko gHelt CoHlle po-
xoguT 360°, Tak 4YTO 3a OAMH [E€Hb OHO IPOXOJUT YyThb MEHbIIe OJHOIO Ipafgyca.
W Bcé xe Tpagyc — 3TO OfHO, a ieHb — Jipyroe. Befp rpagyc — 3TO0 HEKOTOPBIN
IPOMEXXYTOK, COCTAaB/ISIOIMIT 30-10 4acTh 3HAKA; @ IEeHb — 9TO BpeMsi, IPUOIIDKEH-
Ho cocrasnaouiee 30-10 4acTb Mecana. I'pagyc cocrasisger 360-10 4acTb 30A1MaKab-
HOTO Kpyra, a JeHb IPUOMIDKEHHO COCTaB/IsIeT 365%-10 4acTh TOJOBOTO IE€PUOAA.
Bce 3naku 30amaka oxBaThiBaoT 110 30°, HO He Bce — 10 30 mHeIl.

! woipa — cOOCTBEHHO «IOTLS».

YXOAH Vol. 5.2 (2011) © A. U. llleTHnkos, 2011
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PaBHO,T_I;eHCTBI/I}I 1 COMHIOECTOAHUA

T'omoBoe BpeMs paspenAeTcs Ha 4 4acTU: BECHY, JIETO, OCEHb, 3UMY. BeceHHee paBHOIeH-
CTBUE IIPOMICXOIUT B pasrap LiBeTeHus, Ha IlepBoM rpagyce OBHa. JleTHee coyHIIeCTOA-
HIfe TIPOVICXOMUT B CAMYIO >Kapy, Ha mepBoM rpagyce Paka.” <OceHHee paBHOIEHCTBYE
IIPOMCXOMIUT B CE€30H CO3PEeBaHNA IUIONOB, Ha IIepBOM I'pafyce Becos. 3uMHee comHIle-
CTOsIHME IPOUCXOMIUT B caMble XO/IOfja, Ha IIepBoM rpagyce Kosepora.

ITo MHEHUIO TPeYecKMX acTPOHOMOB, 00a PaBHOJIEHCTBUSA 1M 00a COTHLIECTOSHMA
MIPONICXOJAT Ha 1-0M Tpaflyce STMX 3HAKOB; HO 110 MHEHMIO XaJIfieeB, OHM IPOMCXOIAT
Ha 8-oM rpagyce. [JH1, B KOTOpPbIe IIPOMCXOAAT 002 PaBHOJEHCTBA M 00 COTHIIECTOS-
HIA, OJJHY U Te JKe BO BCeX MeCTaX OOMTaHNA: Beflb PAaBHOJICHCTBYE IPOMCXOANT BO BCEX
MeCTax OJHOBPEMEHHO, U COMHIIECTOSHME TOXe. V] Toukn Ha Kpyre, B KOTOPBIX IIPOMC-
XOZIAT 06a PaBHOIEHCTBUA 1 00a COMHIIECTOAHS, OIHM Y Te XKe J/IA BCeX aCTPOHOMOB.
3mech HeT pasmndus MEXIy TpeKaMM U XafesaMM, KpoMe pasfeneHNs 3HaKOB: Y HUX
HET COITIacUsA B TOM, I7le HAYMHAIOTCA 3HAKY, M Y Xa/eeB OHM HAUMHAIOTCA Ha 7° paHb-
mre. Tak TOYKa JIETHETO COMHIIECTOSIHNA Y TPeKOB IIPUXOANTCA Ha 1-biit rpagyc Paka, ay
XajifieeB — Ha 8-011 rpafyc. ITO XKe KacaeTcs ¥ IPOYMX TOYeK.

Becennee paBHOBEHCTBME MpOUCXOOUT, Korfa ComnHIle, MOGHUMAACh C I0Ta Ha
ceBep, OKA3bIBAETCA HAa PaBHOMIEHCTBEHHOM KpyTe: B 3TO BpPeM:A JIEHb paBeH HOYM.
Benb meHb 11 HOUb OTHIONb He BCETia PAaBHbI, HO B OJHM AHN’ JeHb [IMHHee HOYM, a
B IpyTHe JHU HOYb JIMHHee NHA. Houb 1 JeHb He paBHbBI BO BCE IHU, KPOME JBYX
IHEI B TOMy, I 3TO JHU BECEHHETO VM OCEHHETO paBHOMEHCTBUIL. JleTHee conHIecTO-
sHUe NIPOVICXOANT, Korga CoyHIle B HAIIVX KpasX IIOAXOAUT OJIVDKe BCEro K 3€HUTY
U MOIHMMAETCS BbIII€ BCETO HaJli TOPM30HTOM;> NPU 3TOM OHO ONMCBHIBAeT CaMBblil
CEBEPHBIN KPYT, U IeHb ABJIAETCA CaMbIM JJIMHHBIM B TOfly, @ HOYb — CaMOJ KOpOT-
KoI1. VI KOHeuHO, caMblil I/IMHHDII [IeHb paBeH CaMoll AIMHHON HOYM, U CaMBblil KO-
POTKWUIT [leHb paBeH caMoil KOPOTKOI Houn.! VI caMplit [/IMHHBIN [ieHb HA MINPOTE
Popoca’ paBen 14% paBHOmeHCTBeHHDBIM YacaM.® OceHHee paBHOJEHCTBIE IIPOVICXO-

* 3mech HaYMHAETCS AIMHHAA IAKyHa B IPEYeCcKOM TeKcTe, 3amonHeHHas OdKak Mo cpef-
HeBEeKOBBIM JTATMHCKUM IlepeBofaM [eMuHa.

* CreumanpHOro c1oBa il 0603HaYEeHMsI CYTOK Y APEBHUX IPEKOB He ObUIO, II09TOMY
CTI0BO «[leHb» 0003Ha4aeT y HUX U [IO/THbIE CYTKH, U CBETIOE BPEeMsI CYTOK.

* Y1068l CaMBblil IMHHBII leHb ObUI B TOYHOCTM PaBEH CaMOll AIMHHON HOYM, HAZO CUM-
TaTh TPAHMIIEll HOYM U JIHS He TOT MOMEHT, KOTZia M3-3a TOPV30HTA BBII/ISIIbIBAET IIePBbIi /Iyd
CorHIja, HO TOT MOMEHT, KOTZia JIMHUIO TOPU30HTa Tepecekaet HeHTp ConHua. Bripouewm, n3-3a
apdexra pedpakium, npunogHumarouiero ConmHIe ¥3-3a TOPU30HTA, PaBHONEHCTBEHHDIN
IeHb BCE PaBHO OK&XXETCsI HECKOJIbKO JI/IVHHEee PAaBHOMIEHCTBEHHO HOYIL.

> BykBanpHo: €v POSw KAipa, «B xmmate Pogoca». Kimumar — 3T0 Hak/IoH HebecCHOI
ceper. Cunraercs, 4TO Ha 9KBaTOpe HebecHas cepa CTOUT IPAMO, a IPU OTXOfie OT 9KBa-
TOpa K CeBepy MIN K I0Ty OHa HAKJIOHETCS B Ty WIM MHYI0 CTOpoHy. IloaToMy npeBHerpede-
CKMII KIIMMAT TOXK/eCTBeHEeH HalleMy OHATUIO reorpadudecKoil MupOThHL.

¢ PaBHOJIEHCTBEHHbIE YacChl ITOTYYalOTCA, €CIM CYTKM PasfiefuTb Ha 24 paBHBIX daca.
KpoMe paBHOMEHCTBEHHDIX, MCIIONb30BaNCh ¥ HepaBHbIE Yachl, KOTAA [eHb NEIMICA Ha
cBou 12 4acos, a HOYb — Ha cBOM 12 yacos.
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muT, Korfa CosnHlle IpM IIpOXoJie OT ceBepa K I0TY BHOBDb OKa3bIBaeTcsA Ha pPaBHOJEH-
CTBEHHOM Kpyre’ 1 IPOM3BOJUT paBHbIE eHb ¥ HOYb. 3MMHee >Ke CONMHIIeCTOsIHIE
npoucxoaut, korga CosHIle OKa3bIBaeTCs Jla/bllle BCEro OT HalllMX KpaéB, U IOJHMU-
MaeTcs HIDKE BCErO Hajl TOPM3OHTOM, U ONMCBIBA€T CaMbIil I0XKHBIN KPYT, TaK 4TO
HOYb II0/Iy4aeTcs caMoli JJIMHHO, a leHb — caMbIM KOpPOTKMM. M camas IyIMHHas
HOYb Ha mupoTe Pomoca paBHa 14%2 paBHO/IeHCTBEHHBIM YacaM.

HepaBeHcTBO BpeMéEH roga

ITpome)xyTouHbIe BpeMeHa MeXAY COMHIECTOSHMSAMY ¥ PAaBHOMEGHCTBUAMMU pasfie-
nAaTca Tak. OT BeCeHHero paBHOJIEHCTBYA 10 JIETHETO COMHIIECTOSAHNA — 94% mHA.
3a cronbko pHeit ComHile nmpoxomuT 3Haky OBHa, Tenblja, binsHenos 1, okasas-
mKch B IepBoM rpamyce Paka, mpomssogmt nerHee conmHijecrossHue. OT JeTHero
COJIHIIECTOSAHMA IO OCEHHETro paBHOAeHCTBMA — 922 nHA. 3a cronbko nHeit ComnHIle
npoxoaut 3Haku Paka, JIpBa, [leBbl U, OKa3aBIIMCh B mepBoM rpagyce Kiemneit,®
MIPOM3BOAUT OCeHHee paBHOfieHCTBMEe. OT OCeHHEro paBHONEHCTBMS [0 3MIMHEro
conHuecroaHua — 88% nHA. 3a cronbko fHeit ConHile npoxoauT 3Haku KiemiHeit,
CkopnnoHa, CTpenblia 1, 0OKa3aBLINCh B IepBoM rpagyce Kosepora, mpousBogut
3uMHee  conmHIilecTostHMe. OT  3MMHETO  COJIHIIECTOSIHUS [0  BECEHHETO
paBHozeHcTBUst — 90% mHs.” 3a cronbko gHert COMHIlEe IPOXOJUT OCTABIINECS TPU
3naka Kosepora, Bogones, Pbi6. A Bce ueTbIpe BpeMeHM Tofja OHO IIPOXOIUT 32 365%
J{HSI, TaK YTO MOTy9aeTcs Tox. "

TeM caMbIM OTBICKMBAETCs, YTO Ha PAaBHBIX YeTBEPTAX 30[MAKaTbHOIO Kpyra
CornHlle IPOXOANUT PaBHOMEPHBIM ABVDKEHJEM 32 HepaBHbIE BpeMeHa paBHbIe IyTH.

Bce actpoHoMBI mpepmosnaraior, 4to ConHile, JIyHa U OATh IUIaHET ABIDKYTCA
PaBHOMEPHBIM) KPYTOBBIMU JBVDKEHUAMY IIPOTUBOIIONIONKHO KocMocy. IIudaro-
pelinbl IepBbIMY JOUCKUBAINCDH 3TOTO, ¥ OHM Ipeamonoxmny, yto ConHie, JlyHa n
IATH IUIAHET JBVDKYTCSA KPYTOBBIM paBHOMEPHBIM JIBIDKeHMeM. Befib 60>kecTBeHHbIE
U BeYHbIe IIPeMeTHI He JOIYCKAI0T TAKOTO OecropAKa, Ipy KOTOPOM OHM JIBVDKYT-
csl TO OBICTpee, TO Mef/IEHHee, TO BOBCE OCTAHAB/IMBAIOTCS: U TOBOPUTCS 00 oCTa-

7 PaBHOZI@HCTBEHHBIIT KPYT = HeOECHBII 9KBATOP.

8 [IpeBHee Ha3BaHMe co3Be3fus Becos.

® HepaBeHCTBO aCTPOHOMUYECKMX BpeMEH roga ycraHoBuwin Merod m EBkreMoH —
aMHCKMe acTpOHOMBI, paboTaBiune B AduHax ok. 430 1o H. o.

' HepaBHOMepHOCTD rofioBoro AByoKeHns ComHIIa M300paKaeTcsl Ha CIeRyIOLeil cxeMe:

(Y)
94Y, 90%
% %o
924 88%
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HOBKax (OTnplypol) mATY CTPAHCTBYIOIIUX 3BE3M. JJake B IOXOZIKe OIaronpucToii-
HOTO 1 IPaBW/IBHOTO Ye/IOBeKa TaKyie HeNPaBUIbHOCTYU [IBVDKEHMs HeHOIyCTVMBI,
XOTSI JIIOMSIM B UX XKVM3HM 4YacTO IIPUXOAUTCS ABUTATbCS MefjIeHHee Wi ObIcTpee.
A B crrydae HepyIIMMOI IPUPOJBI 3BE3]] COBEPIIEHHO HEBO3MOXKHO HANTY IPUUNHY
[U1s1 yOBICTpeHMs MIn 3aMelyieHus. I109ToMy cIipaniBaeTcsi: Kak OObsCHUTD sIBJIe-
HIISI IOCPEACTBOM KPYrooOpas3HBIX 1 pAaBHOMEPHBIX ABVDKeHMT?

[Ipy4mHy [T OCTA/IBHBIX 3BE3] MBI 0OBICHNM HIDKe.'> A ceifdyac Mbl OOBSICHUM
npu4nHy, no Koropoi ConHIle, ABUTAsICh paBHOMEPHO, IIPOXOANUT paBHbIE AyTH 3a
HepaBHbIE BpeMeHa.

3BE€3/1pI U IIAHETHI

HauBbiciieit n3 Bcex sABNsIeTCs Tak Ha3biBaeMasl cpepa HETIOJBIKHBIX 3BE3]I, BKIIIO-
qarolasi B ce0s1 Bce 30MaKanbHble co3Be3/us. He Bce 3BE3/IbI IpefIIonaraTcs je-
JKallVIMM Ha OJHOJ TOBEPXHOCTY, HO OJHU HAaXOAATCA BBILIE, a SPYTye HIDKE; OffHA-
KO [I71 3peHMsI OHM MIPeCTaBIAITCA HAXOAAIMMILCA Ha PaBHOM Y/Ja/IEHUH, TaK YTO
pasiuyne UX BBICOT OKa3bIBaeTCs HeOoIlyTUMbIM. I1of cdepoil HelmoBIKHBIX 3BE3]
nexxnt DeHOHT, HasbIBaeMblil 3Be3foii KpoHOCa; OH 0OXOAUT Kpyr 30AMaKa IIpU-
MepHo 3a 30 j1eT, 1 ofuH 3HaK — 3a 2 rofia u 6 MecseB. Hike @eHoHTa obpaiaer-
cs1 ®asToH, Ha3bIBAEMBIIl 3Be3/1011 3eBCa; OH 0OXOANT KPYT 30/iMaKa IPUMepPHO 3a 12
eT, M O{MH 3HaK — 3a rof. [lox HuM Haxopmtcs [Tropoaiic, 3Be3ma Apeca: OH 06X0-
[UT KPYT 30/iMaKa 3a 2 rofa 1 6 MecsIeB, ¥ OAVH 3HaK — 3a 2% Mecsna. > Cregyio-
myto obmactp 3aHuMaer ConHIle, KOTOpoe OOXOAUT KPYT 30[1aKa 3a OfUH TOf, a
OJIVIH 3HaK — HpMMepHO 3a oiuH Mecsn. Hike Hero nexut Pocdop, 3se3na Adpo-
IINTHI; OH ABIDKETCs mouTy paBHOCKOpo ¢ ConuieM. [Tox Hum nexnt <Ctumbou>,
3Beszia ['epmeca; u OH ToXe ABIDKeTCst paBHOCKOpO ¢ ComHieM. '* Hike Bcex obpa-
maetcst JIyHa, 1 OHa 0OXOAUT KPyT 30AMaKa 3a 273 jHell, a OXMH 3HaK — IPUMEpPHO
3a 2% mHS.

O0BpsicHeHUe HepaBeHCTBAa BPEMEH roga

Ecnu 651 COHHHC ABUTA/IOCHh ITOCpeaN 30aMaKaTbHbIX CO3B€3IH/H7[, BC€ Bpe€ME€Ha IIpo-
XOXXAEHNA MEXTY COMHUECTOAHNAMN I pPaBHOLEHCTBUAMU 66111 OBl PpaBHBIMM MEXTY
coboi: BE€[b IIpM paBHOMEPHOM [BVJKEHUMN 3a paBHbIE BpEMEHA IIPOXOAATCA paBHbIE

! TloctaHOBKa IPOG/IEMBI «CIIACEHNs SABJICHUIT», TPAAMIIMOHHO IpUIuchiBaeMas Ila-
ToHy. Heckonbko BapMaHTOB 9TOro BOIpoca NPUBOAUT CHUMIUIMKMIT B KOMMEHTapuu K
tpakTaty Apucrorens O Hebe.

12 CooTBeTCTByOIMIT pas3iesl TPAKTaTa Wiy He ObUI HAIIVICAH, WIM He COXPAHIICS.

¥ Cupepuuecknit mepuon Mapca cocrasnser 1,88 ropa. Ilponcxoxpuenne oun6o4HOro
yrBep>xieHusa TEMVHA He scHO; KeoMen B aHa/IOTMYHOM TeKCTe TaKXKe YKa3blBaeT HeBep-
HOe 3HayeHMe B 2 rofia 5 Mecanes. B ormune ot Hux, Teon CMupHCKMIT HasbIBaeT IPaBUIb-
HYIO JITUTe/IbHOCTD: «HECKOTIbKO MEHbIIIE IBYX JIeT».

' Byny4un BHYyTpEHHUMMU IUTaHeTaMu, Benepa u Mepkypuit B cBOEM HabIIi0fiaeMOM [IBH-
KeHuy 10 oTcTailoT oT COMHIIA, U TOTAA OHM HAOTIONAIOTCA KaK «BedepHIe 3BE3[bI», TO yXO-
TAT BIEPEN HETO, ¥ TOTTa OHM HAOTIONAOTCA KaK «yTPEHHME 3BE3MIBI».
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nyru. Touno Tax ke, ecnu 661 ConHIle 06palaIoch HIDKe 30[jIaKa/TbHOTO KPyTa BO-
KpyTr OOIEro ¢ HUM I[eHTPa, BpeMeHa IIPOXOX/IEHUSA MEXHY CONMHIECTOSHUAMM U
PaBHOJIEHCTBMAMY ObUIM OBl TOXKE PaBHBI MEXJy c000il: Befib BCe KPYTH, OIVICAaHHBIE
BOKPYT OJHOTO LIeHTPa, Ae/ATCS AraMeTpaMy HofoOHbIM 00pa3oM. Tak 4To ecin 30-
OVaKa/JIbHbIN KPYT pasfe/€H Ha 4 paBHbIE YacTyU AMaMeTpaMy, COeIMHAIOLMMY TOYKU
COJIHL|ECTOSITHUIT VI PABHOZIEHCTBUIL, TO 1 COMHEYHBIN KPYT OyfeT M0 HeoOX0AMMOCTI
pasfenéH Ha 4 paBHble YacTu 3TuMU ke Anamerpamy; u CojHlle, IBUIasCh PaBHO-
MepHO I10 cBoeit cdepe, OyAeT IPOXOAUTD ITH YeTBEPTH 3a paBHbIE BpeMeHa.

Opnako ConHile obpaljaeTcs HUDKe, ¥ OHO ABVDKETCA IO 9KCLIEHTPUIECKOMY
KPYTY, KaK II0OKa3aHO Ha 4epTeKe; Beb COMTHEYHBIN KPYT M KPYT 3041aKa VMEIT He
OJVH U TOT >Ke LIEHTP, HO CONMHeYHas cdepa CMelljeHa Ha OffHY CBOIO 4YacTb. VI3-3a
TAaKOTO €€ MOJI0>KeHMA COJTHEUHBIN 00X0f JennTcA Ha 4 HepaBHble yacTu. V momyya-
eTCs, YTO HamOOJIbLIasl Ayra MPUXOAUTCS Ha Ty YeTBEPTDb 30/iMaKa, KOTOpask JIEXXUT
Mexnay 1-m rpagycom OBHa u 30-M rpagycoM bnmsHenos; HauMeHbIIas >Ke gyra
MPUXOANTCA Ha Ty Y€TBEPTb, KOTOpasd JIEXXUT MexXAy 1-M rpagycom Becos u 30-m
rpagycom Crpernbia. °

ITosToMy pasymMHO cumuTaTh, 4TO COJHIIE PAaBHOMEPHO [BIDKETCS MO CBOEMY
KpYTy, IPOXO/s HepaBHbIe YTV 3a HepaBHbIe BpeMeHa: OO/IblIyl0 — 3a Gojbliee
BpeMsi, MEHbLIYI0 — 3a MeHblilee. VI KOra OHO IIPOXOAUT HanOOIbLIYIO AYTy CBOETO
KpyTa, 3TOMYy COOTBETCTBYET IIPOXOXK/IEHE YeTBEPTU 30[/1aKa OT BECEHHETO PaBHO-
IEeHCTBUA [IO JIETHETO COMHIIECTOSHMA; 2 KOTTa OFHO IBVDKETCA 110 HaMMeHbIIIel Iy-
re CBOEro Kpyra, 3TOMY COOTBETCTBYET IIPOXOXK/I€HNE YeTBEPTH 3011aKa OT OCEHHe-
rO PaBHOMEHCTBUA [O 3MMHETO COJHLECTOSAHMA. VI IOCKOIbKYy HepaBHblE IyIM
COJIHEYHOTO KpyTa JIeXKaT II0J, PaBHBIMM yTaMy 30MaKa/JIbHOTO KpyTa, BpeMeHa OT
COJIHIIECTOSTHUA [IO PAaBHOZEHCTBIUSA C HEOOXOAMMOCTBIO TIO/TYYAI0TCsl HEPAaBHBIMM, 1
HanOo/bIIMM OyfeT BpeMs OT BEeCEHHETO PaBHOJEHCTBUA IO JIETHETO CONTHIIeCTOA-
HIA, a HAVIMEHBIINM — OT OCEHHETO PAaBHOJEHCTBMA O 3MIMHETO COTHIIECTOSHMA.
WM xota ComnHIle NOBCIOAY ABVKETCS PaBHOCKOPO, M3-3a IKCIEHTPUYHOCTU COTHEY-
HOJI cpepbl OHO IIPOXOAUT YeTBEPTDIE YaCTU 30/j11aKa 32 HepaBHbIe BpEMeHa.

15 9710 9KCLEHTPIYECKOE TIOTI0XKEHIE COTHEIHOI OPOUTHI M300paXKaeTCst Ha CXEME:
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ITo a0t >xe npuunHe Co/HIle IPOXOAUT PaBHbIE 3HAKM 30[I/aKa 32 HepPaBHbIE
BpeMeHa. Bezib ecrut Mbl IpoBeEM IpsAMBIE OT Kpa€éB ABEHALATbIX JacTell K LEeHTPy
30AMaKaJbHOTO KPYra, KaK [IOKa3aHO Ha YepTexxe, '° 30MaKaIbHBII KPYT pasfenT-
¢ Ha 12 paBHBIX YacTell, a COMHEYHbIN KPYT M3-3a CBOEN SKCUEHTPUYHOCTY — Ha 12
HepaBHBIX 4YacTell, M ero Haubosbluas gyra 6ymeT cooTBeTCTBOBaTb bimsHenam, a
HauMeHbmass — Crpenbny. Ilo aToit npuunnae ConHlle TPOXOANUT 3HAK brmsHenos
3a Hambosblee BpeMs, a 3HaK CTpesblla — 3a HalMEHbIIee; I OHO MOBCIOAY JBM-
JKeTCA paBHOMEPHO, HO 13-3a CBOEI SKCIEHTPUYHOCTH COTHEYHBIN KPYT pasfesser-
Cs1 Ha HepaBHBIE YaCTH, TAK YTO 3HAKY 301aKa IIPOXOMATCA 3a HepaBHble BpEMEHa.

2. ACHHEKTBI 3HAKOB 30[JMAKA

Pasmuyarorcst deTblpe B3aMMHBIX INOPSNKA 1M PacHONOKeHus 12 3HAKOB 30[Maka.
A vMeHHO, TOBOPAT 00 MX PacHONOXKeHUM B ommosuumu (katd Sldpetpov), Ha Tpe-
YTO/IbHUKE, Ha KBaJjpaTe, B CU3UTMY; @ HEKOTOPbIE TOBOPST TAaK)Ke O IIPOTUBOCU3UTHINA.

3Haku B OIImo3nnunn

3HaKyM HAXO[ATCA B OMIIO3UIINMM, €C/IM OHM JIeKaT Ha OZHOM juamerpe. TakoBbI
OseH u Becsl, Tenen u CkopnnoH, binsuenpr u Crpenen, Pak u Kosepor, JleB n Bo-
noneii, lea 1 Poi0Opl. [I/11 HUX [TOTy4aeTcsi, YTO KOTAA OMH M3 3TUX 3HAKOB BOCXO-
LT, IPOTVBOIIOJIOKHBII 3HAK 3aXO[UT, M HA0OOPOT (TaKOBO OTHOLIEHME ABEHA/IIIA-
THIX YacTell, a He 30[jaKanbHbIX co3Be3auit). IIpu Bocxone OBHa 3axonsT Becor; mpn
Bocxogie Tenmbiia 3axoauT CKOPIMOH; ¥ TAKOBO OTHOLIEHME ITPOYNX 3HAKOB, HAXO-
IALIMXCS B OTITO3VLINIL.

3HaKM B ONIO3UIMM OpamiCh XaafesAMN KaK BbI3BIBAOIVE CYMIATUIO IIPU
poxaenun."” Beib cuntaercs, 4TO POKAEHHDIE B OMIO3UINN CUMIATUSUPYIOT APYT
IPyTy U HEKOTOPBIM 00pPa3oM IIPOTUBOJIEXAT APYT Apyry. VI monoxxennsa (émoxai)
3BE3J] B IIPOTMBOIIOJIOKHBIX 3HAKAX B OJVH M TOT K€ CPOK U IIOMOTAIOT, ¥ HAHOCAT
yiep6 po>KIeHMAM B 3aBYCHMOCTH OT IIePefJaHHBIX CIIOCOOHOCTEN! 3BE3.

16 10T YepTéX BBIIIAAUT TaK:
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7 Becb MaTepumas 9TOTO pasfena UMeeT SIPKO BBIPAKEHHBII aCTPOIOTUYECKUIT XapaKTep

7 BOCXOOUT K BaBMJIOHCKUM MCTOYHMKAM.
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3Haku Ha TPpEYrolbHNKax

Ha Tpeyronpuukax Haxopstcs OseH Jles Crpernen, Tenern [Jesa Kosepor, binsnenst
Becor Boporneit, Pax Cxopnmon Ppi6pl, Bcero 4 paBHOCTOPOHHMX TPEYTOJIbHMKA.
CTopoHa TpeyronbHIKa CTATUBAET 4 3HaKa, v 120°,

IlepBblil TpeyronbHUK, OTI0XEeHHbIN 0T OBHA, Ha3bIBA€TCsA CEBEPHBIM; Beflb ec-
mu JlyHa HaXOAMTCS B KaKOM-HUOY/b U3 TPEX ero 3HAKOB M HA4YMHAET AyTh CeBep-
HBIJI BeTep, 9TO COCTOsIHME COXpaHsAeTCsA B TeuyeHMe MHOIMX fHeil V acTrpoHOMBI,
VICXOJISI #3 TAKOTO HaOMIOfieH s, IIPeICKasbIBAIOT CeBepHOe cocTosiHme. A eciu JIyHa
HaXoJUTCA B APYTUX 3HAKaX 30/1MaKa U HayMHAeT IyTb CeBEpPHBIl BeTep, OH TaK >Ke
7erko ¥ mpekpamaercsa. OfIHAKO eClIy CEeBEPHBbINI BeTep AyeT B CBASU C KaKMM-
HUOYZb VI3 Ha3BaHHBIX BBIIIE 3HAKOB 30/I1aKa B CEBEPHOM TPEYTOJIbHVIKE, OHY IIpef-
CKa3bIBalOT, YTO 3TO COCTOSIHME IIPOMI/INTCSA B Te4eHNe MHOTUX JIHEl.

Crnenmyommuil TpeyronbHMK, OT/IOKEHHBIN OT Tesblla, Ha3bIBAeTCA IOXKHBIM; U
OIIAATb-TaKM, ecu JlyHa HaXoOUTCA B OGHOM U3 TPEX €ro 3HAKOB 1M HAauMHaeT AyTb
I0KHBINI BeTep, 3TO COCTOSIHME IPOMJIUTCA B TedeHMe MHOrux fgHeil. Crenyrommit
TPEYro/IbHUK, OT/IOKEHHBbII OT biMsHeloB, HasblBaeTcsA 3alaflHBIM IO CXOJHOI
npudnHe. IlocneqHuil TpeyronbHNUK, OT/I0KEHHbI 0T Paka, HasbIBaeTCA BOCTOYHBIM
10 TOM >K€ IIpUYMHE.

TpeyronbHyky Takke O6epyTcs Kak BBI3bIBAIOIME CHMIATUIO IPY POKIEHUMN.
Benb cumTaercs, 4To pOXAEHHbBIE O], 3HAKAMM OJHOIO TPEyTO/NIbHMKA CYMIIATU3MU-
PYIOT APYT BPYTY, U 3BE3/bl, HAXOAAIINECA B OGHOM TPEYTOIbHMKE, BMECTE M IIOMO-
TaloT, ¥l HAHOCAT YIIepO pOX/EHUAM.

O cumnarun

CumnaTysa BO3HMKAET TpeMs IyTAMU: B ONIO3KULIMMK, HA TPEYro/IbHUKE, HA KBajpa-
T€; a B APYTUX MONOXEHUAX HUKAKOJ CMMIATUM He BO3HUKaeT. BripoueM, pasymMHO
OyZmeT cuMTaTh, 4YTO CUMIIATVA BO3HMKAET M B CaMbIX O/IM3KMX 3HAKaX 30/MaKa: Beflb
OTHATHE U BBbIe/IeHNe, IPUHECEHHOE M0 COOCTBEHHBIM CIIOCOOHOCTAM KaXKJOM U3
3BE3J], B BBICIIEl CTENIEH) CIIOCOOCTBYET MepeKpalIBaHNIO M CMEIICHNIO OMM3KIX
3HAKOB. A ellé, TPeyroJIbHUKM M KBafpaThl BIMCAHBI B KPYT, a TaKXe — IIeCTU-
YTOJIbHUK, BOCbMUYTONbHUK U [IBEHAALIATUYTONbHUK; HO B 3TUX IOCIENHNUX BIN-
CaHHBIX (UIypax HUKAKOJ CHMIIATUV He BO3HUKAET, TOIbKO B HAa3BaHHBIX BBIIIE,
IIOCKOJIBKY B TeX HA/IMYECTBYeT HeKas MPUPORHast CUMIaTus.'

3Haku Ha KBaJipaTax

Ha xBappatax Haxopsatcs Osen Pak Becwt Kosepor, Ternen Jles Cxopnnon Boporeii,
bnnsuensr [leBa Crpener Poi6nl, Bcero 3 kBagpara. CTopoHa KBajjparta CTATMBAeT 3
3HaKa, win 90°. Ilepsblil kKBagpaT HaspiBaloT 10 OBHY, U B HEM HAUMHAKOTCA BpeMe-
Ha rofia, ¥ 3TO BeCHa, JIeTO, OCeHb, 3UMa. BTOpoii KBafgpaT Ha3bIBaIOT M0 Tenblly, u

18 Yyenne o KocMm4ecKoil U IpUPORHOIN cummaruu 6b110 passuro Ilocuponuem (135-
50 mo H. 3.), BeIaIMMcs npencraButeneM Cpenneit CTou; OH >ke pacCMaTpUBa CUMIIATHIO
B KayeCTBEe OCHOBAHNSA aCTPOJIOTMN.
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Ha HEro IpUXOHJATCA CepefUHbl BpeMEH rofia: BeCHbI JleTa OCeHM 3uMbL. Tpernmit
KBaJlpaT Ha3bIBAIOT 110 biMsHenam, 11 B HEM 3aBepIIAIOTCA BpeMeHa rofia.

U kBafipaThl, KaK CKa3aHO BBbIlle, OepPyTCs KaK BBI3bIBAIOLINME CHMIIATUIO IIPU
POXXIEHUNL.

A emgé o KBafjpaTax HAJO CKa3aTb, YTO B HUX ObUIa HalifjeHa U Apyras MO/Ib3a.
Korga opgun 13 3HaKOB OIHOTO KBajipaTa 3aXOfMT, CIIEAYIOLINI IO MOPAOKY 3HaK
IPOXOAUT MepUAMaH HaJI3eMHOI IOTycdepbl, <CIeAYIIUI 3HAK 3aXOANUT, U
OCTABIINMIICA 3HAK IIPOXOANUT MepUAMAH MOA3EMHOI momycdepsr>; Tak Kosepor 3a-
xoznut, OBeH NpoXoauT MepuanaH, Pak 3axoquT, Bechl IpOXoAAT OJ3eMHbII MepU-
IMaH. ITO >Ke OTHOLIEHNE BbIIIONHAETCA M B OCTATIbHBIX KBaJIpaTax.

YTBepXHeHMe 0 TOM, YTO COTHLIECTOSHNA M PaBHONEHCTBYA OXBaTbIBAIOTCA Of-
HUM KBafpaTOM, B LI€JIOM COITIACYETCA C SABJIEHUSAMM, OJHAKO B CTPOrOM CMBIC/IE
pacxonuTcs C HUMM.

Korpa nepsbiit rpagyc Kosepora saxonurt, nepsbiit rpafyc OBHa IPOXOAUT Me-
punuaH, nepBblit rpagyc Paka BocxoguT, nepsblil rpafyc BecoB mpoxoant Mepuanan
ozt 3emnéit: Beb KpYyT, IPOXOAAIINIL Yepe3 cepefMHbI 3HAKOB, pasfjendercsa Ha 4
PaBHBIX YacTM KpyraMiu KOJMIOPOB," TaK YTO PacCTOSHUSA IO 30[1aKy OT MepuUana-
HOB JIO BOCXOJja U1 3aKaTa PaBHbI, ¥ K&XKJ0€ U3 HUX COCTAB/IAET 3 3HAKa.

OpHaxo I MpOYMX MOTOXKEHNUI Ha 9TOM KBajjpaTe, U [y IPOYMX [KBafpaTOB]
He BBIXOJMT TaK, YTOOBI 30AMaKa/IbHbII KPYT fe/nIcs Ha 4 paBHble yacTu. [ToaTomy
PaccTOsHNS OT MEpUAMAHA O BOCXOZA I IO 3aKaTa He BCerfia paBHbI, eC/M UX OpaTh
10 30[aKa/IbHOMY KpyTy. Bceria paBHBI pacCTOAHMA OT MepUAMAHa O BOCXOJa I
IO 3aKaTa, B3ATble IO KpyTaM Mapamenels; u and ConHIla, eXXeTHEBHO TePEeHOCHMO-
IO II0 Iapa/JyIeIbHOMY KPYTY, IIEPEXOMBI OT BOCXO/a 10 MepUAaHa U OT MepUaHa
710 3aKaTa OyIyT paBHBIMU. A PacCTOSIHMS OT MEPU/MaHa 10 BOCXOZa U OT MepUAna-
Ha JI0 3aKaTa, B3AThIE 110 30[MaKa/IbHOMY KPYTY, OYyT HepaBHbIMU 13-3a HAK/IOHA
30[IMaKaIbHOTO Kpyra. V ObIBaeT Tak, 4TO M3 MIECTU 3HAKOB 30/IMaKa, HAXOAAIINXCS
Hafi 3eMI€ii, TpU C IOJIOBMHOM HAaXOMATCA K BOCTOKY OT MepMJMaHa U [iBa C IOJIO-
BUHOM — K 3aIajy.

B camom pene, u3-3a pasmuumit B KIMMaTax MHOTAA MOJTy4YaeTcs, YTO [30/MaK]
JeNMUTCA MEPUAMOHANIbHBIM KPYTOM Ha HepaBHbIE 9acTu. VI MOXeT CIyumThbes, 4TOo
u3 180°, Bcerpja mpeObIBAIOIIMX Hafl TOPU3OHTOM, 120° HAXOAATCS K BOCTOKY OT Me-
punMana, a 60° k 3amagmy, 1 Ha060poT. IIocKkoIbKy MMeeTcs Takoe pasandue B Jere-
HUM 30[MaKaTbHOTO KPyTa, T€M CaMbIM IOTHOCTBIO IMPOACHAETCA IMPOUCXOXK/EHNE
oum6xn. Bexp xorma Boporneit 3axoput, Terner; He TpOXOAUT MepUAViaH, HO OTCTOUT
OT MepMAMaHa Ha LeJIblil 3HaK, a MHOTAa 1 60sbiie; 1 CKOPIMOH He MIPOXOAUT Me-
puavaH nox 3eMéit, HO OTCTOUT OT MepUMaHa Ha LIeJIblil 3HAK, @ MHOT/ja U OOJIbIIIe.
Tak 4TO0 B 0611[eM 3TO yTBEp>KZIeHME O KBapaTax sIB/IAETCS OLIMOOYHBIM.

¥ Kpyru xomopoB — 6onblune Kpyru HebGecHOI cepsl, IPOXOAAIIe Yepe3 IOTIOCHL:
IIPU 9TOM KOJTIOP PaBHOJEHCTBUI IPOXOAUT Yepe3 TOUYKM PABHOEHCTBMUIA, @ KOMIOP CONMHIe-
CTOSIHMI — Y€pe3 TOYKYU COMHIIECTOSHUIL.
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3HaKM B CM3UTUN

l'oBopAT, YTO 3HAKM HAXOJATCA B CUSUTIM, €CIVI OHM BOCXOJIAT B OJJHOM MeCTe M 3aXO-
IAT B OHOM MeCTe; ¥ TAKOBBI Te 3HAKM, KOTOpble HAXOMATCS Ha OHOI ITapasuIesiy.

JlpeBHME TONMKOBanM CM3UTUM Tak. Pak He MMeeT CU3UIVM HU C KaKUM 3HAKOM
30/I1aKa, HO BOCXOANT CeBepHee BCeX U 3aXOAMT CeBepHee BCeX, YTO HeKye JIIofM
00DBsICHANN CIeRyomuM 06pasoM. TI0CKONbKY /leTHee COMHIIECTOSIHME IPOUCXOAUT
B Pake, n ConHlle Ha leTHEM TPONMKe HAaXOJUTCA CEBEPHeEe BCETo, M03ToMy Pak u
BOCXOZIUT CeBEpHee BCETO, M 3aX0AUT. JTO JKe pacCyxieHne npmioxnmo u k Kose-
pory: ero BOCXOJ IIPOMCXOJUT I0XKHEe BCEro, ¥ OH He MMeeT CU3UTUM HU C KaKUM
3HaKoM. Benb 3uMHee conmHIlecTosAHMe TpoucxonuT B Kosepore, n ConHlle Ha 3UM-
HeM TPOIMKe HaXOAUTCS I0’KHee BCero, a IoToMy Kosepor BocxoauT 10>KHee BCero, u
HMKAKOJ [Ipyroil 3HaK He BOCXOAMT B TOM >Ke MecTe <} He 3aXOfUT B TOM K€ Me-
cre>, 4to u Kosepor. A ocranbHble 3HaKM 06pasytor cusurun: bransuenst u Jles, Te-
nen u leBa, OBen u Becsr, Pri6s1 u Cxopninon, Boporeit n Crperners.

OpHako 9TO YTBepXK/eHue MOMHOCThIO OLIMO0YHO. Bexp conmHuecTosiHue mpo-
VICXOOUT He BO BCEM Pake, HO B HEKOeNl cO3epLaeMoll pa3yMOM TOYKe, B KOTOpPOI
CornHIle cOBepIIaeT MOBOPOT; M 3TU MOBOPOTHI MMPOUCXOJAT B TOUEUHOE BpeMs (&v
otypaiw xpdvw). Tak uTo BCA HBeHaplaTas 4acTb Paka pacIiono)keHa IOJOOHO
IBEHAMILIATOI YacTu Brn3HeoB, 1 06e OHM PaBHO OTCTOSIT OT TOYKMU JIETHETO COMH-
necrossHuA. Ilo 3Toil MpMyMHe M JONTOTa OHA OAVMHAKOBA B bnusHenax m Pake, u
JIMHUY, OIMCAaHHbIe THOMOHAMM B CO/IHEYHBIX 4acaX, PaBHOY[A/IEHBI OT JIETHETO
Tponuka B Pake n B brinsHenax: Befib 3TU IBe fiBEeHaJIIaTble YacTU paBHO pacliona-
ral0TCA 110 OTHOIIEHMIO OT JIeTHEN TOYKM. V OHM OXBATHIBAIOTCS ONHUMMU M TEMMU JKe
Kpyramy; Tak 4To bimsHens! u Pak BOCXOAAT B OZHOM M TOM JKe MeCTe ¥ CXOJHBIM
006pa3oM 3aXOfIST B OHOM U TOM >Ke MecCTe.

10 Xe paccyxaenne npumenumo u K Kosepory. Benp [Connie] He Bo BcéM aToM
3HaKe HAXOJUTCS KXKHee BCETO, HO B HEKOell CO3epLiaeMoil pasyMOM TOUKe, KOTopas
sBysteTcst o6mmm 3aBepienrem Crpenbiia u HavanmoM Kosepora. Tak uro Kosepor pac-
MO7IOXKeH paBHO co CTpenblioM U MMeeT OAMHAKOBOe OTHA/IeHMe OT TOUKM 3MIMHETO
conHuectoanmA. Yl jonrora gHeit u Hovelt ogmHakoBa B Ctpenbiie 1 Kosepore, 1 KoHery
THOMOHA B COJTHEYHBIX Yacax BbIYepYMBAeT B 9TUX 3HAKAX OfVHAaKoBble muHMm. V1 obe
nBeHanaTele yacty Crpenblia M Kosdepora 0XBaTBIBAIOTCA OJHVMMM M TeMU JKe Iapa-
7IeNIbHBIMM Kpyramy; a noromy Crperten 1 Ko3epor BOCXOAAT B OHOM MecTe M 3aXOAT
B ofHOM MecTe. Tak uro Crperner; n Kosepor cocTosT B cCH3UImmn.

ITogo6HO 3TOMY, M OCTa/IBHBIE CY3UTVM AB/IAIOTCA OMIMOOYHBIMIL SICHEee BCero yKa-
3pIBaercs1 oumbKa B cusuruy OBHa. OHM yKasbIBaoT, uTo 3Haky OBHa 1 Becos, 6ynyun
B CU3UTWM, B OTHOM MeCTe BOCXOMIAT U B OFHOM MecTe 3axofsaT. OgHako OBeH BOCXOIUT
U 3aXOJUT CeBepHee, IIOCKO/IbKY OH JIOKUT K CeBepy OT PaBHOJEHCTBEHHOTO KpyTa; a
Becbl BOCXOAAT 1 3aXOAAT I0’KHEe, IIOCKOJIbKY OHM JIeKAT K I0TY OT PaBHOJEHCTBEHHOTO
Kpyra. V kak Torga OBeH MOXKeT OBbITb B cusuruy ¢ Becamu? Befb OHM BOCXOJAT B pas-
HBIX MECTaxX, U 3aXOfAT Toxe. VI aTu 3HaKM 30[11aKa He MOTYT OXBaTbIBaTbC OHUMU U
TeM JKe IapajITe/IbHbIMI Kpyramut. IIogo6HO 3TOMY 11 OCTa/IbHble CU3UTHY He SIBIAIOT-
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€A COITIACOBAHHBIMU. Befb OHM OHIMOOYHO CYMTAIM, YTO CUSUIUM 3HAKOB 30[MaKa
IIPOMCXOAAT IIPY COBIAAEHNM X IIE€PBbIX IPA/IycoB, TOIMA KaK 3HAKM JIO/DKHBI COBIIA-
laTh II/IMKOM; U B IMCbMEHHOM PYKOBOJACTBE IOpasfio BepHee OyzieT MOTpebOBaTb,
YTOOBI [IBEHAMLIATbIE YACTY COBIIAA/IN L[E/TUKOM.

Taxk uyto Mo ucTuHe UMeercsa 6 cusurmuit: bamsuens: u Pak, Tener; u JleB, OBeH u
HeBa, P16 u Becer, Bogorneit u Ckoprinosn, Kosepor n Crpernen. Benb oHu Bocxo-
OAT B OJHOM MECTE U 3aXOMAT B OJHOM MECTE, I OXBATHIBAIOTCS OTHMMM U TEMMU K€
Hapa/yIe/IbHbIMI KPyraMi, ¥ PaBHO pPacHoOJIaraloTCs IO OTHOLIEHMIO K TOYKaM
COJTHIIEBOPOTOB. VI B HMX paBHBI Be/IMYVHBI JHE 11 HOYell, ¥ BepIIMHBI THOMOHOB B
COJIHEYHBIX YacaX OMMCHIBAIOT ONVHAKOBbIE JIMHIL,

3. O CO3BE3MAX

CosBesfus pasfendgrTca 30iMakoM Ha Tpu dactu. OfHM U3 HUX JIeXaT Ha 30[Ma-
KaJIbHOM KpYyTe, [pyTyie — ceBepHee, TPeTby — I0JKHee.

3oamakambHbIE CO3BE3TNA

Ha sopmakanpbHOM Kpyre jiexxar 12 3HaKOB 30[1aKa, Ha3BaHHbIE Bbllle. B aTux 12
3HaKax 307iMaKa HEKOTOPble 3BE3[IbI 0OPA3yIOT IPYIIIBI 110J] COOCTBEHHBIMMU MMeHa-
mu. Ha ciune Tenbija nexxat 3B€3/bl, YMC/IOM 6, Ha3biBaeMble IneAagamu; a BOKpyT
ronoBbl Tesblja jIeXKaT 3BE3/bI, YMC/IOM 5, Ha3biBaeMble ['magamm. 3Be3fia moj Hora-
M1 bnusHenos Hassana IlomomBoil. O6makonomo6Hoe cKoIleHne B Pake ecre-
CTBEHHO Ha3bIBaeTcsA SIC/AMM, IOCKONBKY ABe JIeXXalue Mo0/ImM30CTy 3Be3/bl MMe-
Hytorca Ocnaramu. fpkas 3Besfa, nexxamasd B ceppue JIbBa, Tak ¥ HasBaHa IIO
ceoeMy MecTy: Cepaiie JIbBa. A HEKOTOpbIe Ha3bIBAIOT €€ 1]apbKOM, IOCKOIbKY OHM
CUUTAIOT, 4YTO 3TO MECTO CBA3aHO C LIAPCKUM POJOM.

20 Pacnionox<eHne 3HaKOB 30[41aKa COr1acHO OJpE€BHYIM U COITIAaCHO HOBBIM aCTpOHOMaM:
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SIpkas 3Be3ga Ha KoHIle npaBoli pykn eBbl HaspiBaeTca Komoc; u HeGomblIas
3BE3[I0UKa, /IeXKalljasl y 1eBoro Kpbina [leBbl, HasBaHa COopuKoM BuHOrpaja. Ye-
TbIpe 3Be3[ibl, JIeXKalllie Ha KOHILle IpaBoil pyku Bopores, HasbiBaloTca KyBHIMH.
3BEé3[IbI, IeXKAalIMe B PsA OT XBOCTOBON YacTy PoI0, HaspiBatoTCss Hutsamm; B 10)KHOI
HUTU 9 3BE3], U B CEBEPHOI HUTU 5 3BE3[]; HAa KOHIIe HUTEN MMeeTCsA spKas 3BE3[ia,
HasbIBaeMas Y3el.

CeBeprIe co3BE3TMA

CeBepHble cO3Be3INsI — 3TO Te, KOTOPbIe JIeXKAT K CeBEpY OT 30AMaKaTbHOTO KpyTa.
K HuM ortHOCATCA: Bonbias u Manas Mensenuipl, [Ipakon Mexay Mensenuiamu,
Crpax Mepasennu, Kopona, Konenonpexnonéuuslit, 3meeHocer, 3mes, /lupa, IItu-
na, Crpena, Opén, Jenpdun, F'omoBa Kous cormacuo TMIIIAPXY,” Koub, Ledeit,
Kaccnomnes, Augpomena, Ilepceit, Bosununit, TpeyronbHuk u nocnefHee co3pesyue,
nobasnenHoe KA/IMMAXOM * — Bonocer Beponnkn. »

U onsATh, HEKOTOPbIE NpUMeYaTeTbHbIE 3BE3/IbI B 9TUX CO3BE3[UAX NMEIT CO0-
CTBeHHbIe MMeHa. SIpKas 3Be3fa, mexamas Mexay 6énep Crpaka Mensenuil, Ha3bl-
BaeTca ApPKTyp. fpkas sBe3na B JIupe HasbiBaeTcs JIupoil 1o 1e7IOMY CO3BE3UIO.
Cpepnsia u3 Tpéx 3Bé3x Opra Tarke HaspiBaeTcs: Op/IoM IO CBOEMY CO3BE3JMIO.
3B€371bl Ha KoHIle neBoll pyku Ilepces HasbiBaroTcs I'oproHoit; a MHOrOYMC/IEHHbIE
MeJIKMe 3BE3[0YKM Ha KOHIle mpaBoli pyku Ilepcesa cocrasnaror Cepm. fpkasd 3Be3na
Ha jieBoM IIiede BosHudero HasbiBaercs Ko3oit; 1 1Be 3BE310UKM Ha KOHIIE €T0 PYKI
HasbIBaloTcAa Kosmaramn.

IOxHpIe co3Be3musa

IOxHbBIE cO3Be3AMA — 9TO Te, KOTOpbIe /eXAT K 0Ty OT 30[MaKa/JIbHOTO KpyTa.
K nuM otHocaTca: Opuon u [Iponuon, I1éc, 3aau, Apro, I'mapa, Yamra, Bopon, Ken-
taBp, 3Bepp, ConepHuk Kenraspa mo ['MIIIAPXY, KeprBennuk, I0xuas Priba, Kur,
Boma Bopones, Peka Opuona, IOxxnas KopoHa, KOTOpy0 HEKOTOpPble Ha3bIBalOT
He6ocBomom.?*

2 Tummapx (II B. o H. 3.) — KpyIHeMIINII aCTPOHOM aHTMYHOCTU. Bosburyro 4acte
JKM3HM IpoxXxuil Ha Pofoce. VI3 ero counHeHuit 1o Hac HOMIIO IUIIb OfHO: KomMmenmaputi k
HAenenusm Esdoxca u Apama. T'nmnapx cocTaBuiI 3BE3MHBII KAaTa/IOT, BK/IIOYABIINIT KOOPAN-
HaTBI OKOJIO THICAYM 3BE3,.

2 Kammmmax (ok. 310 — ok. 240 [0 H. 9.) — OfuH U3 Hanboree APKUX MPEICTABUTENEN
anekcanppuitckoit moasun. Cornmacuo Kammumaxy, cossesgue Bomocst Beponuku 6bi10 fo-
0aB/IeHO K CIIMCKY CO3Be3[MIl aleKCAaHAPUIICKIM acTpoHOMOM KoHOHOM.

# TIpuBenéM COBpeMeHHbIe Ha3BaHVsI CEBEPHBIX CO3BE3[NIl, €C/IM OHU OT/IMYAIOTCS OT
Ha3BaHUlL, yKasaHHbIX ['emunoM. Crpax Mensenul = Bonomnac; aTo HasBaHue ObITIO U3BECT-
Ho emé I'omepy (Oducces V 272). KoneHonpexnonéunslit = ['epkyec (TaTMHM3MPOBaHHOE
ums [epaxia); aTo cosBesnue HasBaHo I'epaknom B Kamacmepusmax Dparocdena. Iltuna =
Jle6enp; I'onmosa Konss = Mansiit Kons; Kons = ITerac.

2 TIpuBenéM COBpeMeHHbIe HA3BaHMs IOXKHBIX CO3BE3[VIL, €C/IV OHU OT/INYAIOTCS OT
Ha3BaHUll, ykasaHHbIX ['emunoMm. ITpounon («IIpenpapsromuii IIca») = Manbiit I1éc; ITéc =
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U onaTh, HeKOTOpbIe 3BE3JBI B STUX CO3BE3NINAX VIMEIOT CBOU COOCTBEHHbIE
HasBaHuA. fIpkas 3Bespma B [Iponuone HasbiBaeTcA IIponnonom. fIpkas sBe3na B ma-
cru Ilca, c KOTOpPOIL CBA3bIBaETCA HACTYIUIEHNE XKapbl, HasbiBaeTcA [IcoM mo cBoemy
co3Be3mno.”

Spkas 3Be3fa Ha KoHIle KopMuia Apro HasbiBaerca Kanomycom. Ha Popoce ona
He BMJHA WIM BMJHA JIMIIb C BO3BBIIIEHHBIX MECT, HO B AJIEKCAaHAPUM OHA BUIHA
XOPOIIIO, IIOCKO/IBKY IIOJHMMAETCS Hal TOPU3OHTOM Ha % YacTb 3HaKa 30[aKa.>

4. OB OCH " IOJTIOCAX

Ocplo MIAPOOGPA3HOr0 KOCMOCA HA3bIBAETCS JUAMETP KOCMOCA, BOKPYT KOTOPOTO
BpawiaeTcst KOCMoc. KOHI[bI 0CM Ha3bIBAIOTCS MTOTIOCAMIL KOCMOCA.

OpnvH 13 HOMIOCOB HA3bIBAETCS CEBEPHBIM, PYroil — 0KHbIM. CeBepHBI IMO-
JIIOC B HAIIVX KPasiX BCera HaO/II0/jaeM, F>KHBII [IOJIIOC /Isl HALIETO TOPU30HTA BCe-
ra HeBuayM. OHAaKO Ha 3eMJle MMEITCS TaKie MeCTa, B KOTOPBIX ITOTII0C, KOTOPBII
JUISL HAC BCErfia BUAMM, I HUX CTAHOBUTCS HEBUAMMBIM, A HOJIIOC, KOTOPBI s
Hac BCerja HeBUVIM, JUIS HUX CTAHOBUTCS BUAVMBIM. A ellé Ha 3eMiie eCTh TaKoe
MeCTO, B KOTOPOM 06a IO/TI0Ca JIeXKaT Ha TOpu3oHTe.”’

5. O KPYTAX HA C®EPE
ITapanienbpHble KPyru

V3 xpyroB Ha cdepe OZHM ABIAIOTCS NMApa/UIebHBIMY, IPyTVie HAKTOHHBIMMY, Tpe-
TBV IIPOXOMAT Yepes MOJIICa.

ITapannenbHble KPYyTM MMEIOT Te K€ caMble IOJI0Ca, 9TO U KocMoc. Vimeerca 5
IapajUleIbHBIX KPYTOB — 3TO apKTUYECKUI KPYT, JIETHMII TPOIMK, PaBHOJEHCTBEH-
HBII KPYT, 3MMHMIT TPOIMK, QHTAPKTUYECKIIT KpyT.™

ApxTydecknit Kpyr — HauOoIbLINII U3 BCerga HabmomaeMbIx Kpyros. OH Kaca-
€TCs TOPM30HTA B OJHOJ TOYKeE U LIeMMKOM HaXOOUTCA Hap 3eMiéit. Jlexxamye BHyT-
PM Hero 3BE3JbI He COBEPIIAIOT 3aXOJOB ¥ BOCXONOB, HO HAOMIONAIOTCA BCIO HOYb
BPAIAOIMMICS BOKPYT IIO/I0Ca. DTOT KPYT B HallleM MecTe OOMTaHMsI OIMCAaH BO-
KpYT NepegHuX Hor bosbioit Mensenuiipl.

JleTHWIt TPOIIMK — 3TO CaMblii CeBEPHbIIT 13 omMcbiBaeMbIX CoJHLIEM KPYTOB, IIPO-
U3BOJMMBIX Ipy BpamieHnn kocmoca. Korma ComnHile coBepIaeT IeTHUI COMHIIEBOPOT,

bonbmroit I1éc; 3Beps = Bonk; Conepuuk KenraBpa — vacTb co3Besnnsa Kenrasp; Boma Bo-
moses — 4acTb co3Be3ans Boponeit; Peka Opuona = OpupaHs.

» Jlpyroe Ha3BaHe 3101 3Be3fbl — CUPHYC, TAK>Ke GbIIO M3BECTHO [PEBHIM IPEKaM.

¢ TTocuponuit B I B. K0 H. 3. MCIIONB30BA 3TOT (AKT, YTOOBI OL[EHUTD PasMephl 3eMIN.

¥ Ob6a momioca 1eXxaT Ha TOPU3OHTe [/Is1 Hab/mioaTerell, HaXOAIUXCs Ha reorpagude-
CKOM 9KBaTope.

2 Be3yc/oBHO, Ha HeGecHOI cepe MOXKeT ObITh IIPOBENEeHO GECKOHEYHO MHOTO Hapas-
NenbHBIX KpyroB. Ho ATk 13 HUX MMEIT COOCTBEHHBIE MMeHa U M300PaXKAIOTCSI HA apMUJI-
JIAIPHON cepe, KOTOpasg CIYXUT MOJeNbIo HebecHOI cdepbl. O6 aTom cam ['emuH rosopur
HECKOJIbKO HIDKe.
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JieHb IOJTy4aeTcsl HanOOBIINM M3 BCeX, TOIa KaK HOYb — HauMeHbllert. CoHIle Hu-
KOI7]a He HAOMIONAeTCs MepellefiiinM K CeBepy 3a JIETHWII TPOIMK, HO BO3BPAIL[aeTCsl
(TpémeTat) B APYTYIO 4acTh KOCMOCA, II0YEMY OH 1 Ha3bIBAaeTCs TPOIIMKOM.

PaBHOJIEHCTBEHHBIM SIBJISIETCS KPYT, HaMOOBIINIT U3 IATH MApaIIeNbHBIX KPy-
roB. OH [ieNTCA IIOIOJIAM TOPU3OHTOM, TaK YTO OAMH IOTYKPYT HAXOAWUTCA Haf
3emelt, a Apyroi MOMYyKPYyT — Hipke ropusoHTa. [losasnasace Ha HéM, ConHIle mpo-
U3BOJNT PaBHONEHCTBYSA, OJHO — BeCEHHee, a IPyroe — OCEHHee.

3UMHMIT TPOIIMYECKUII KPYT — 3TO CaMblil IOKHBIN 13 ommcbiBaeMbIXx ComnHIleM
KPYTOB, IIPOM3BOAVIMBIX IIpM BpaleHnn kocMoca. Korma CosHIle coBeplaeT 3MMHWIA
COJIHIIEBOPOT, HOYb IOJy4aeTcsl HauOoJbIlell U3 BCceX B TOAY, TOIZA KaK JieHb —
HauMeHbIINM. COJIHIe HMKOTA He HaO/MofaeTcs IepellefM K 0Ty 3a 3UMHUI Tpo-
MK, HO BO3BPAIL[AeTCs B APYIYIO YaCTh KOCMOCA, TI0YEMY OH TOXKe Ha3bIBAETCS TPOIIN-
KOM.

AHTapKTMYeCKMil KPyT paBeH U IapajlesieH apKkTideckoMy. OH KacaeTcs ropu-
30HTA B Of[HOJ TOYKEe ¥ LIEJIMKOM HaxXoauTcs Hop 3eMuéil. Jlexxamue BHYTpM Hero
3BE3IbI BCEIIa HAM HEBU/IHBI.

/I3 Ha3BaHHBIX BbIllle 5 KPYyroB HamOOJBLIMM SB/IAETCS PAaBHOJEHCTBEHHBIN,
CIeMyIOIMMIY TI0 BeMuuHe OyIyT TPOIMKM, HaMMEHbIIMe XKe 13 BCeX IS Hallero
MecTa OOUTaHMA — apKTUYecK1e KPyTu.

Bce sty kpyru ciefiyeT MbICIUTD He MIMEIOIIVIMY LIIVPUHBI M CO3ePLIAeMbIMI Pasy-
MOM; Ha HUX PaCIIOJIaTaloTCs 3BE3/IBL, ¥ OHM CO3EPLIAIOTCS C IIOMOIIBIO AVONTPA U CITy-
JKaT OCHOBOJI I HALIEro pasMbIIUIeHMA. ENMHCTBEHHBIM BUVIMBIM KPYTOM Cpemu
KOCMIYECKIX KPYTOB siB/IAeTca Miteunsiii [1yTh, mpodne ke cO3epLIAIOTCS Pa3yMOM.

Ha cdepe npoBopsATcs TONbKO 5 MapayieNbHBIX KPYroB, HO He IOTOMY, YTO B
KOCMOCe VIMEIOTCSI TOTIBKO 9TV MapaJlle/IbHble KPYTHL.

CosHIle Npy BpalleHNM KOCMOCA KaKAbll IeHb OIVCBIBAaeT YYBCTBEHHO BOC-
IPVHUMAeMBIIl KPYT, IapajUle/IbHbII paBHOEHCTBEHHOMY KpPYTy, Tak uTo CojHIle
OIMCBIBAET MEXAY Tponmkamy 182 mapaieNbHBIX KpyTa, IO YMUCIY HHEN MeXy
CONHIIEBOpPOTaMM. VI Bce 3BE3ABI KaXK[BIN JIeHb IEPEHOCATCA II0 IapajlIe/IbHbIM
KpyraMm. V] Bce 3Ty Kpyru BMecTe ONVCBHIBAIOTCA Ha cdepe, IIOTOMY YTO OHM BayKHbBI
JUIA OPYTUX aCTPOHOMMYECKMX 3aHATHIL: Befib 06e3 BCeX 9TUX MapajUle/IbHBIX KPYToB
HEBO3MOJKHO HYI XOPOIIIO PACIIONIOKUTD CO3Be3Ns Ha cepe, HI TOYHO ONIPeeNnTh
IPOJO/DKUTETBHOCTD JHEeN 1 Houeil. OfHaKo I IepBOTO BBEJEHNA B aCTPOHOMUIO
IPOBOJNTD X Ha chepe He HY>KHO.

OpHako 5 mapaUIe/IbHBIX KPYTOB, B CWIY MX 0CO0O0J BayKHOCTH, IIPOBOJATCA Ha
cepe u BO BBeleHUM B acTPOHOMMIO. Befib apkTideckmii Kpyr orpaHM4MBaeT BCeraa
HabOmogaeMble 3BE3abl. Kpyr jleTHero Tpormka OXBaThIBaeT [JIETHWMII] COMHIIEBOPOT U
CTy>XXNT TIpefieNioM B npoasipKeHy COMHIIA K ceBepy. PaBHOJEHCTBEHHBIN KPYT OXBa-
TbIBaeT PaBHOMIEHCTBUA. Kpyr 3auMHero TpoImka CIy>KUT IIOBOPOTHOI METOii B IIPO-
nByokeHny CoHITA Ha 0T U OXBATbIBAeT 3VIMHUI COTHIIEBOPOT. AHTAPKTUYECKUIT KPYT
OTpaHNYMBaeT HeHabmogaeMble 3BE3bL. /] OCKO/IbKY OHM 3HAUMTE/IbHBI Y BKHBI I
BBeJIeHIs1 B aCTPOHOMMIO, pa3yMHO OyZieT IIPOBeCTH UX Ha cdepe.
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Pasneneﬂme nmapamuienbHbIX KPYTOB TOPU30HTOM

V3 Ha3BaHHBIX BBILIE 5 MApajIe/IbHBIX KPYrOB apKTMYECKMII KPYT LEeIMKOM Haxo-
OUTCA Han 3eMIéit.

Kpyr nerHero Tpommuka pasfgensercad TOPM3OHTOM Ha JBe HepaBHbIe YacTU; U
60IBIINIT OTPE30K HAXOAUTCS Ha, 3eMJI€, @ MEHBIINIT — 0], 3eMIIEIL.

OpHako He BO BceX 00/IacTAX U TOPOfiaxX IETHUI TPOIMK PasfenseTcs rOPU3oH-
TOM paBHBIM 00pa3soM, HO pasHUIIA OTPE3KOB ITOJIyYaeTCs Pa3INIHON B 3aBUCUMO-
CTM OT pasnmmuusi KIuMatoB. *° Iy Tex, KTO XUBET ceBepHee HaC, IETHUI TPOIUK
pas[enTcsl TOPM3OHTOM Ha 6oJlee HepaBHbIE 4acTu; M Ipefie/ioM OymeT Takas 00-
J1acTh, B KOTOPOJI JIETHWIT TPOIUK OY/eT LIe/IMKOM HaXOAUThCA Haf 3eMIEIL. 0 A mna
TeX, KTO )XMBET I0>KHee HaC, TeTHMUI TPOIMK OyIeT pasie/nsiThCsi TOPM3OHTOM Ha BCé
6oree O1M3KMe K PaBEeHCTBY YacTy; ¥ IpefenoM OypeT jexalas K Iry oT Hac 00-
JIaCTb, B KOTOPOIT JIETHUI TPOIIMK I/TUTCS TOPU3OHTOM Ha JIBe paBHbIE YacTul. *'

<A [ TOpM30HTa JIIafbl IETHUI TPOIUK pasfieiieTcss TOPU3OHTOM> TaK, YTO
BeCb KPYT JeIUTCA Ha 8 JacTell, M3 KOTOPBIX 5 HaxofATcA Hap 3eMa€il u 3 — Mof
3emnéit. VI s atoro kmmara APAT * coctaBui cBou f871eHust; Belb PO JIETHUIT
TPOIMK OH TOBOPUT TaK:

Ecnu ero pasgennts Ha BOCEMb YacTell, TO IIPY CBETE
Ius Hap 3emMéit 06pallaloTCs IATh, a TPU — B OKeaHe,
JleToM KOCHYBILIVCB €r0, Hasaj moBpariaercs Conuie.”

ITpu TakoM pasfesieHny MOTyYaeTcsi, YTO HauOObIINIT IeHb COCTaB/IsAeT 15 paBHOMEH-
CTBEHHBIX YaCOB, @ HOUb IIPJ 3TOM COZIEPKUT 9 PaBHOZICHCTBEHHbIX 4acoB.”

HIna ropusonta Pomoca nmeTHmit TponmmyecKuit Kpyr paspenseTcs TOPU3OHTOM
TaK, YTO BeChb KPYT HenuTcA Ha 48 4yacreil, U3 KOTOPbIX 29 OTpe3KOB HaXOAATCA HaJ
ropusoHTOM, 1 19 mox 3emnéi. Ilpu Takom paspeneHun HaubonbIINit JeHb Ha Po-
Joce MOIy4aeTcs paBHbIM 14% paBHOZEHCTBEHHBIM YacaM, a HOYb — 9%2 paBHOJEH-
CTBEHHBIM YacaM.

¥ Knumatr — 6ykB. «HakmIoH». Kak y)e ObUIO CKa3aHO BBIIIIE, 9TOT TEPMIH COOTBETCTBY-
eT HaIleil reorpaguIecKoil mupore.

30 9T IPOMCXOANT Ha IIMPOTE CEBEPHOTO MO/LIPHOTO reorpadpyuyecKoro Kpyra.

3! 9TO IPOMCXOANT Ha 3eMHOM 9KBATOPe.

2 Apar us Con (ok. 315 g0 H. 3. — 240 [0 H. 3.) — IPeYeCKuil 03T, KOTOPOMY IPUHAJ-
JIEKUT [UAAKTIIeCKast ToaMa SIB/IeHsI, OCHOBaHHasI Ha IIPO3aliecKoM counHennn EBpokca
Kunzckoro (nepsas monosuna IV B. 1o H. 9.).

33 Apar, Aenenus 497-499, niep. A. A. Poccuyca.

" PaBHOJeHCTBEHHbIE Yachl IIOJIYYAIOTCs, KOTHA CYTKM HEATCS Ha 24 paBHbIE YacTil.
B xomy 6bUIM Tak)Ke M HepaBHBIE Yachl, KOI7la [€Hb [eMIICSI Ha CBOM 12 paBHBIX YacTeli, a
HOYb — Ha CBOM 12 paBHBIX YacTeil.
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PaBHOJEHCTBEHHBIN KPYT BO BCeEil OMIKyMEHE Pas3feNAeTca TOPM3OHTOM HaJgBOE
TaK, 4TO MOJYKPYT HAaXOAMTCA Hapj 3eMEN, U NonyKpyr — noj 3emnéin. Ilo aroii
IpUYMHE HA 5TOM KpyTe IIPOMCXONAT pABHONECHCTBHA.

Kpyr suMHero Tpomnmka pasfenAercss TOPM30OHTOM TaK, YTO MEHBIIUI OTPe30K
HaXouTCs Hap 3eMséit, a 6ompiunit — mop 3eméit. V 3To HepaBeHCTBO OTPE3KOB
VIMeeT TaKOe K€ M3MEHEHMe BO BCEX KIMMaTaX, KaK M I Kpyra JIeTHErO TPOIMKa,
ITIOCKOJIBKY HaKpecCT/IeXalllie OTPE3KM TPOIIMYECKMUX KPYTOB IIOBCIOMly PaBHBI MEXY
coboir. Ilo aTOil mpuumHe HaMOONBIIMII JleHb paBeH HaMOO/IbLIENl HOYM, U
HaMMEHbIINI IeHb PaBeH HaMIMEHbILIEN HOYM.

A aHTapKTMYeCKUit KPYT Le/IMKOM CKPBIT 33 TOPU3OHTOM.

Pasmepsl, OpANOK M CBOIICTBA Napa/lIeTbHBIX KPYTOB

Y HEKOTOpBIX U3 5 MEPEYNCIEHHDIX BhIlIE ITapa/UIeIbHBIX KPYTOB MX BEIMYMHA I10
BCell OMIKyMeHe OCTa€TCA OJHOM U TOV XK€, a Y HEKOTOPbIX UX BeIMYMHA 3aBUCUT OT
K/IMMAaTa, TaK YTO KPYTM CTAaHOBATCS TO OONBLIMMY, TO MeHbIIMMIU. Bepp Tpommye-
CKME KPYI'M ¥ PaBHOMEHCTBEHHDIV KPYT II0 BCEM OMKyMEHE PaBHbBI 10 BEIMYMHE, A
apKTUYeCcKye KPYrl M3MEHSIOTCA IO BeIMYMHE M CTAHOBATCA TO OONBIINMMM, TO
MEHBIIUMU.

Y Tex, KTO )XMBET O/MmKe K ceBepy, apKTU4ecKye KPYTY CTaHOBATCA OOJIbIIIMUL:
BeJlb IOJIIOC 3/1eCh 10 HEOOXOAMMOCTM HAOJIIOaeTcsl BBIIIE, U apKTUYECKUIT KPYT,
KaCaloLNIICs TOPU3OHTA, CTAHOBUTCS BCE Oojbliie M Oosblle. Y SKMUBYIIMX eIié
Janplie K ceBepy apKTMYeCKMM KPYyroM CTaHOBUTCA HAaKOHEL] JIETHUI TPOIMK, TaK
YTO 3TU JIBAa KPYTa, IETHMI TPOIMK M apKTUYECKNI KPYT, COBMEIAIOTCA LPYT C Opy-
TOM M VIMEIOT OfVH MOPAROK. A B CaMbIX CEBEPHBIX MeCTaX apKTMYeCKUIT KPYT CTa-
HOBUTCA O0JIblie JIeTHEro Tponuka. V npemesiom 6yaer HeKast MECTHOCTD, JIe)Kallasn
Ha ceBepe, B KOTOPOII IIOJIIOC HAXOAUTCA B 3€HUTE, I aPKTUYECKNI KPYT 110 MOPAAKY
COBIIJIaeT C TOPU3OHTOM M NPWIXMBAETCA K HEMY IIpY OOpalleHnn KOCMOoca, U
npuobperaeT OfHY BeIMYNMHY C PaBHOJJEHCTBEHHBIM KPYrOM, TaK 4YTO ST TPU Kpy-
ra — apKTUYeCKNI, paBHONEHCTBEHHDBIN ¥ TOPU3OHT — VIMEIOT OfiH M TOT XK€ II0-
PANOK U MOJIOXKEHNE.

Hanpotus, y TexX, KTO >XMBET K 0Ty OT Hac, IOMIOCHI CTAHOBATCA HIDKE U apKTI4e-
CKue Kpyru Menblue. V npemenom 6yneT HeKas MECTHOCTD, JIeKallas K 10Ty OT Hac 1
HasbIBaeMas «I10f] paBHOJIEHCTBEHHBIM KPYTOM», B KOTOPOJI ITOJIFOChI OKa3bIBAIOTCA Ha
TOPU3OHTE, Y APKTUYECKIe KPYTH BOOOIIe MCYe3al0T, TaK YTO BMECTO 5 Iapa/Ie/IbHbIX
KPYTOB OCTalTCA 3 IapajUIe/IbHbIX KPYyra, TPOIMYECKIE Y PAaBHOJECHCTBEHHBII.

B cuny ckasaHHOrO BbIllle, He HAJO IOJIaraTh, YTO BOOOIe MMeeTCs 5 mapa-
JIEJIbHBIX KPYT'OB; XOTA B HallEll OVKyMEHE MX KONMMYECTBO 3aefICTBOBAHO ITOIHO-
cTp10. OJJHAKO €CTb M TaKle TOPM3OHTHI, Ha KOTOPBIX OCTAIOTCA TO/NbKO 3 Iapai-
JIEIbHBIX KPYTa; ¥ MMEIOTCA TaK/e MECTHOCTM Ha 3eMJie, B IePBOI U3 KOTOPBIX KPyT
JIETHETO TPOIIMKA KacaeTCs TOPU3OHTA, IPHOOpeTas MOPAROK apKTUYECKOTO KPYTa;
O BTOPOJ MECTHOCTM TOBOPAT KaK O JIEXKalllell «I10J; IIOJII0COM», a O TPETEN MBI yKe
HEMHOTO FOBOPWIN BBIIIE, HAa3BaB €€ JIeXKalllell «I10J, paBHOJIEHCTBEHHBIM KPYTOM».
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[TosToMy U HOPAAOK 5 MapajUleNIbHBIX KPYTOB He Oy[eT MOBCIOY OZHUM M TeM
>Ke. B Hameit olfikyMeHe IIepBbIM Ha3bIBaeTCsA apPKTUIECKNIT KPYT, BTOPBIM — JIETHUI
TPOINK, TPETbUM — PAaBHOEHCTBEHHDIN KPYT, YETBEPTHIM — 3VMHUI TPONMUK, IIA-
TBIM — AQHTApKTUYECKUI KPYyT. A y TeX, KTO XMBET MHOTO CeBepHee Hac, IIePBBIM
OymeT Kpyr JIeTHETO TPOIVKA, BTOPBIM — apKTUYECKWil, TPETbUM — pPaBHOMEH-
CTBEHHDINl KPYT, YeTBEPTbIM — aHTAPKTUYECKMII KPYT, MATHIM — 3UMHMUI TPOIMK;
Belb IIOCKOJIbKY apKTUYeCKMil KPYT CTAaHOBUTCS 37eChb OOJIbllle JIETHETO TPOIIMKA,
OHU I10 HEOOXOAVMOCTH MMEIOT Ha3BaHHBII BBIIIE IOPSLOK.

ITogo6HO 3TOMY, U CBOVICTBA 5 MApa/UIE/IbHBIX KPYTOB He OYAYT OfHUMM U TEMM XKe
Ui Bcex oburareneii 3emm. Harn Kpyr JIeTHEro TpoIMKa CTaHOBUTCS Y aHTUIIONOB
KPYTOM 3MMHETO TPOIMKA, a UX JIETHUIA TPOIIMK CTAHOBUTCA Y HAC 3UMHUM TPOIIMKOM.
A s oburateneit o6macTy, JieKaleli oj KPyroM paBHOJEHCTBIA, TPY KpyTa Iproo-
peTaroT CBOJMCTBA JIETHETO TPOIIMKA, IIOCKOJIbKY OHM JIEXKaT II07, OFHMM Y TeM JKe IIpo-
xozioM CornHua. V mojmydaercs Tak, 4TO /I HUX JIETHUM TPOIMKOM OyJieT Halll paBHO-
JIeHCTBEHHBIIT KPYT, a 3MMHIX TPOIIMKOB Oyper fBa.”> Bemp mo mpupope u B o0wmeM ais
BCeIl OVIKYMEHBI CMbIC/IE JIETHUM TPOIIMIKOM SIBJIAETCA KPYT, JIeXKAIMil O/IVbKe BCero K
MeCTy OOMTaHNS; [0 3TON IPUYMHE IS TeX, KTO XKUBET MOJ] KPYTOM PaBHOJEHCTBMUIL,
KpPYIOM JIETHETO TPOIMKA CTAaHOBUTCSA KPYI PAaBHONCHCTBMIL: Belb MIMEHHO Ha HEM
CornHile TOTHMMAETCSA B 3€HUT. A PaBHOJEHCTBEHHBIMY CTaHOBATCA M/ HMX BCe Ia-
pajuieNibHble KPYIH, Belb PABHOJEHCTBME 371€Ch IIPUCYILE BCEM ITapa/lIe/IbHbIM KpyraM,
IIOCKOJIbKY BC€ OHM JIE/IATCA TOPM3OHTOM Ha paBHbIE YacTIL.

Takoke U pacCTOAHNA MeX/y Napa/Ule/IbHBIMYU KPyTraMy He OyIyT OAMHAKOBBIMU
BO Bceil olikyMmeHe. Ha m3obpakeHun cdepbl IPOUCXOANUT TaKoe pasfeneHNe 110
LIMPOTE: BECh MEPUIVIOHAIBHBIN KPYT feUTCA Ha 60 JacTell, M apKTUIECKUI KPYT
IIPOBOJUTCA B 6 IECTUNECATBIX OT IOJII0CA, IETHUIA TPOIIMK — B 5 IIECTUJECATHIX OT
apKTUYECKOTO KPYyTa, KPyr PaBHOAEHCTBMII OTCTOUT Ha 4 IIECTUAECATHIX OT 000MX
TPOIIMKOB, KPYT 3VIMHETO TPOIMKA OTCTOUT Ha 5 MECTU/ECATHIX OT aHTAPKTUYECKO-
IO KPyTa, ¥ aHTapPKTUYECKMIT KPYT OTCTOUT Ha 6 MIECTUAECSTHIX OT HOMI0ca.*

OpHako Kpyru He OyIyT MMeTb MeXJy co00li 3TV pacCTOAHNA BO BCeX CTpaHaX
u ropogax. Tponmdeckue Kpyru OTCTOAT OT PaBHOAEHCTBEHHOTO KPyra OJVHAKOBO
IIpY BCEX HAK/IOHAX; OJHAKO TPONMYECKME KPYIM OTCTOAT OT apKTUYECKUX KPYTOB
He Ha OJHO M TO K€ PACCTOSIHME M/ BCeX TOPU3OHTOB, HO [/ OJHUX TOPU3OHTOB
Ha MeHblIlee, U1 APYruX — Ha 6osbliee. TOYHO Tak e M apKTUYeCKye KPyIu OT-
CTOAT OT IIOJIFOCOB HE Ha OJJHO M TO K€ pacCTOAHME BO BCEX KAMMAaTaX, HO B OJHUX
KIMMaTax Ha MeHbllee, B APYTUX Ha Oojbluee. A IPOBOJATCA 3TU KPYIM Ha Bcex
cdepax 1 ropu3oHTa JIIANIBL.

3 EC/M CYMTATD JIETOM TO BpeMsi Tofa, Korfa CoHIle TOAHMMAETCs BBILIe BCETO, A 31-
MOIJ1 TO BpeMsI TOf§a, KOT/ja OHO HOJHMMAETCsI HIDKe BCEro, TO Ha 9KBATOpe 3a rof 6yAyT cMe-
HATBCS [1Ba «IeTa» (COOTBETCTBYIOLIYE HAIllell BeCHe U OCEHM) U ABe «3UMbl» (COOTBETCTBY-
IOlI[/fe HAILlIEeMY JIETY 1 3UIMe).

% Peup npér 06 apMIUIAPHOIL cepe, HOCTPOEHHOI fiist mpoThl Pogoca B 36°.
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Komopn1

VimeroTcst TakKe KpYyTy, MPOXOASAIME Yepe3 IIOMIOCH], ¥ HEKOTOpble HA3bIBAIOT UX
Komopamu. VIM mpucymie To, 4TO Ha UX 00BOJie HaXO#ATCA IHomoca KocMoca. OHn
Ha3bIBAIOTCSI KOMIOpaMM, IOTOMY 4YTO HeKas MX 4YacTb ITOTyd4aeTcsl HeBUAMMOIL.”
Benp npoune kpyru mpu obpaljeHnn KocMoca Hab/MIoJaloTCs LeMKOM, a Y KOTIOpOB
HEKOTOpas 4acTb, HAXOASAMIASACS 32 AaHTAPKTUYECKMM KPYroM, HUKOIZAA He BUJHA,
IIOCKOZIbKY OHA OCTaéTCsA 3a TOPM3OHTOM. OTU KPYTM IIPOBOAATCA 4Yepe3 TOUYKNU
COJTHIIEBOPOTOB ¥ PaBHOAEHCTBMIA, ¥ OHU [Ie/IAT Ha 4 paBHbBIE YacTy KPYT, KA
HoCpefiHe 30MaKa.

3oamnak

Kpyr 12 sHakoB 3opuaKka ABIA€TCA HAKIOHHBIM. OH caM COCTaB/IeH U3 3 IapajiieNb-
HBIX KPYTOB, [IBa 3 KOTOPBIX OTPAaHMYMBAIOT €r0 10 LIMPUHE, a TPETMUil, Ha3blBae-
MBI 30/IMlaKaZTbHBIM KPYTOM, JIEXKUT ITOCPefNHe 3HAKOB 30inaKka. OH KacaeTcs gByX
PaBHBIX U Iapa/lIe/IbHbIX KPYTOB: JIETHETO TPONMKa B 1-oM rpafyce Paka u sumHero
Tponuka B 1-om rpagyce Kosepora; 1 oH JenuT HafiBoe paBHOJEHCTBEHHBIN KPYT B
1-om rpagyce OBHa u B 1-oM rpagyce Becos. IllupuHa sonmaxkaabHOTO Kpyra co-
craBisier 12°.°° 3oakanpHbIll KPYT Ha3bIBaeTCsl HAKTIOHHBIM, IIOTOMY YTO OH IIepe-
CeKaeT Mapajyie/ibHble KPYTU.

T'opusont

['opusoHT — 3TO KpyT, pasfe/AoInil Jji1 HaC BUAUMYIO ¥ HEBUUMYIO 4acTU KOC-
MOcCa ¥ JeNAmNil BCIo KocMudecKylo cdepy HazmBoe: Ha momycdepy Haj 3eMnéin n
nonycdepy mnoj 3eméit.

VMeroTca gBa TOpM30HTA: ONMH — BOCIPUHMMAEMBII YyBCTBAMM, PYToil — co-
3eplaeMblil pasyMoM. ['OpM3OHT, BOCIPMHMMAEMblii YyBCTBAaMM, OYEPUMBAETCS
HaIllVIM 3p€HMEM TaM, Ifie HaXOOUTCA Ipefen BUSVUMOCTY, U €T0 AaMeTp He MpPeBHI-
maet 2000 cragueB.”” A ropyMsoOHT, CO3epLAeMblil Pa3yMOM, IPOCTHPAETCS BIUIOTH
110 cpepbl HeITO/IBVDKHBIX 3BE3[] U Ie/IUT HafiBOE LIeJIbIIl KOCMOC.

T'opu3oHT He ABNIAETCA ONHMM M TE€M XK€ BO BCeX CTpaHax U ropogax. Ho mna
YYBCTBEHHOT'O BOCHPUATHUA B OKpyre Ha paccrossHunu 400 crafyues OH OCTaéTCA TeM
>Ke caMbIM, TaK 4TO Te€MU K€ OCTAIOTCS ¥ BeNM4YMHA THEN, M KIUMaT, ¥ Bce IMpoune
ABJIeHNA. A Ha 6OIblIeM 4MCTIe CTafJieB TepeMeHsAeTC s MeCTHOCTb, i TOPM3OHT CTa-
HOBUTCA IPYTMM WM3-3a pasan4Mii B K/IUMaTe, M M3MEHAITCA Bce ABneHMA. Hapmo
3aMeTUTD, YTO NepeMeHa depes 400 cTafyeB IMPOMCXOAUT NPU Iepexofie K MEeCTHO-
CTH, JIeXKAIEil K CeBePy MM K I0Ty. A B MECTHOCTAX Ha OJJHOJI ITapasule/iu, JaKe ec-
JIYL OHU pasfie/ieHbl IeCATKaMM ThICAY CTafieB, XOTS TOPU3OHT U PasindeH, HO KIn-

7 KOAOVPOG — GYKB. «GECXBOCTBIIT».

3 [IupuHa 30KMAKAIBHOIO MOsCa BBIGMPAETCs TaKoil, 4T0Ob! BuayMble myTy JIyHbI 1
I[UTAHET JIeXaNU BHYTPU STON HOMOCHL.

3% TakuM MONy4aeTcsi TOPU3OHT, ECTIM CMOTPETh Ha MOPE C TOPbL, UMEIOLIEll BBICOTY B 12
crazyeB. Bo3M0O>kHO, 3TOT pesynbTar 61 paccanTan [JUKEAPXOM.
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MaT OCTaéTCsl TeM JKe CaMbIM, U Ipounue siBeHus Toxke. KoHeuHO ke, Havama u
OKOHYAHU THEN He SIBJISIOTCS OJHUMIU Y TEMU >Ke B Pa3HBIX MECTHOCTSIX Ha OJHOII
napaienu. VI coracHo CTporoMy pacCyKIeHMUIO, laske IPU TOYEYHOM IPOABIIKe-
HUM B JIIOOYI0 CTOPOHY MEHSIOTCS ¥ TOPU30HT, U KJIMMAT, ¥ BCE SIBJICHMSL.

['opn30HT He IPOBOAUTCS Ha cdepe IO TON MPUUNHE, YTO BCE OCTA/IbHbIE KPYTHU
HEepPeHOCATCS C BOCTOKA Ha 3aIlajl BMeCTe CO BCeM BPALAIOIMMCS KOCMOCOM, U OHU
IIBVYDKYTCSI BMeCTe C KOCMOCOM, a TOPM3OHT 10 IPKPOJie HEIO/BIKEH 1 BCeTZa CO-
XpaHseT CBOE IojIoXKeHue. V eciu mpoBecTy TOPM3OHTHI Ha cdepe, OHM OYAYT IO-
BOPAYMBAaTbCA B IBVDKEHMM Y JOCTUTHYT 3€HNUTA, YTO HEPA3yMHO M YY>KIO YIEHMIO O
cdepe. Ho monoxeHne ropu3oHTa KOHEYHO K€ MBICIEHHO COITIACYETCs C MOJI0XKe-
HUeM cdephl.

Mepugnan

MepuauaH — 3TO KpYT, IPOBEAEHHBIN Yepe3 IOTI0ChI KOCMOCA I Yepe3 TOUKY 3eHM-
Ta. Co/HIle OKa3bIBaeTCsl Ha HEM B IOJIEHDb U IOJTHOYb. DTOT KPYI HENO[BUKEH B
KOCMOCe U COXpaHsAeT OfVH U TOT >Ke MOPALOK B IIe/IOKYITHOM BpalleHNM KOCMoca.
ITOT KpyT He IPOBOAUTCA Ha cepax ¢ CO3BE3ANAMMY, IIOCKOJIbKY OH HEIOIBIKEH 1
He NOoABEpKeH HUMKaKMM IIepeMeHaM.

MepuauaH He ABAETCA OJHUM U TeM >Ke BO BCeX CTpaHax U ropojax. Ho B
YyYBCTBEHHO BOCIIPMHMMaeMoOil OKpyre Ha paccroanun 400 cragmueB OH OCTaércsa
TeM e caMbIM. COITTacHO e CTPOrOMY PacCy>KHEeHMUIO, laXKe IIPYU CIy4YailHOM Ile-
pexofie K BOCTOKY WIM K 3allafly MepUAVaH CTaHOBUTCA OPYIMM. A IpU Iepexofe
Ha ceBep WIN Ha 10T, JaKe eC/IM MeCTa pasfie/IeHbl IeCAITKAMM ThICAY CTafJeB, Me-
PUAMAH OCTA€TCA TEM XK€ CaMbIM, TOT/ja KaK IIpY Iepexofie C BOCTOKA Ha 3aIaj, Me-
pUAMAH U3MEHAETCA.

Mneunsrii Iyt

Kpyr Mrednoro myty Takxe siB/IseTCs HAKIOHHBIM. Bynydm BecbMa IMPOKUM, OH
BBIXOAMNT 32 Kpyru TponukoB. OH cOCTOUT 13 HEOOMbIINX 0O6TAKOBUIHBIX YacTeil 1
ABJISIETCS €AVHCTBEHHBIM HAO/II0IaeMbIM KPYToM B KocMoce. OH IIpeCTaB/IseTcs He
OZIMHAKOBBIM IIO LIMPJHE, HO B HEKOTOPBIX CBOMX YacTsX 60Jiee LIMPOKNM, a B He-
KOTOpBIX — 6ortee y3kuM. [1o 9T0it mpuunHe Ha GONBIINHCTBE chep ramaKTIIecKuit
KPYT He IIPOBOLUTCSL.

9T0 TakXKe OAMH 13 OOMBIINX KPyroB. BopuMMy KpyraMy HasbIBAlOTCSA KPYTH
Ha cepe, Meromniye o6yt HeHTp co cepoit. Vimeercst 7 6ONBIINX KPYTOB: paBHO-
JIeHCTBEHHBIII, 30[JIaKa/IbHbIII KPYT, KOTOPbI/I IPOXOAUT Yepe3 CepefuHy 3HAKOB
304MaKa, KPyru depes IIOJIIOCHI, TOPU3OHT [/IsI KaXKIOJl MECTHOCTH, MEpUAMaH, ra-
JTAKTUYECKUIT KPYT.
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6. O THAX V1 HOYAX

O AByX 3HaYEHUAX CTOBA «TE€Hb»

O nHe roBOPAT ABOSKO, U IepBOe 3HaUeHMe — 3TO BpeMs OT BOCXOJa [0 3axofia
ConHIia, a BTOpoe 3HaueHne — 3To BpeMs oT Bocxofa ConHua fo Bocxopa ConHia.

JleHb BO BTOPOM 3HaueHUM — 3TO 000POT KOCMOCaA U Iyra BOCXO/Ia, Ha KOTOPYIO
CoJHIle TepeXOANUT IMPOTUBOIIOIOKHBIM KOCMOCY ABIDKEHMEM 32 000pOT KOCMOca.
ITo sTOVI MpU4YMHEe B3ATbIE BMECTE HOYDb U [IEHb HE COOTBETCTBYIOT BCAKUM HOYU U
pH10. Ho 114 BocnipuATHA OHM paBHBI 110 BEIMYMHE, XOTA B CTPOTOM CMBICTIE MEXTY
HUMM MMeeTCs HeKoe Majioe M HeYyBCTBUTeNbHOe pasmmure. O60poThl KocMmoca
PaBHBI IO BpeMeHU, a AYIM BOCXOfa, Ha Kortopble CoJIHIIe MepeXofuT 3a 060poT
KOCMOCa, He paBHBI II0 BPEMEHU; U 110 3TOV IPUYMHE BCAKNE B3ATble BMECTE HOYb U
IeHb He COOTBETCTBYIOT BCAKUM B3ATBIM BMECTE HOUM U JHIO.

MpbI TOBOpUM BO BTOPOM 3HAY€HMM, YTO IIPU pasfe/ieHuN SHell B KaKJOM Mecs-
e nony4aercs 30 gHeli, a B roxy 365% nHA. CoBMecTHOe BpeMs HO4M U JH:A COCTaB-
71A€T 24 paBHONEHCTBEHHDBIX Yaca; a PaBHOAEHCTBEHHBIN 4ac — 3TO 24-4 9acTb COB-
MECTHOTO BpEMEHY HOYM U JJHS.

O Han6onbIIEN INTENHBHOCTI THA

Bennunna gHA He ABIAETCA OLHON M TOJ e BO BCeX CTpaHax 1 ropogax. Ho y rex,
KTO )XVMBET CeBepHee, IHY ITOYYa0TCs OOIblile, Y TeX, KTO 10>kHee — MeHbiue.” Ha
Ponoce HaubombuInit feHb cocTaBsieT 14 paBHOJIEHCTBEHHBIX 4acoB, a B Pume
HauOOBIINIT IeHb COCTAB/IsIeT 15 paBHOJEHCTBEHHBIX YacoB. Y TeX, KTO JKUBET ce-
BepHee [TpomoHTN DI, HaMOOMBIINIT IeHb COCTAB/IsIET 16 paBHOJLEHCTBEHHBIX YacOB,
a elé ceBepHee HaMOOIBIINIL IeHb paBeH 17 1 18 paBHOJEHCTBEHHBIM YacaM.

Kaxercst, uTo B Takux mMecrax mobbiBan [Tudeit us Maccanmun.*' Bor uro oH ro-
BOpUT B cBoell kuure O6 oxeare: «BapBapbl MOKa3bIBamM HaM, I[ie TOXXUTCS CHATh
Connue. Benb B 3TX MecTax CIy4aeTcs, 4YTO HOYb OBIBAaeT COBCEM KOPOTKOI, IACh
rme 2, rae 3 yaca, Tak uto CosHIle, CafsiCh, IOYTU TOTYAC YK€ BOCXOINUT».

VI KPATET-rpaMMaTuK*’ TOBOPUT, YTO 3TU MeCTa ymoMuHatorcs y [omepa, korga
Opmcceil TOBOPUT:

T'opon B cTpaHe 1eCTpUTOHCKOIL; MACTYX, CBOE CTAf0 IPUTHABLINIA,
Ilepexnukaercs TaM € MAaCTyXOM, KTO CBOE BbITOHSET.
My, He 3HAIOIVIT CHa, OTy4Yas ObI IBOVIHYIO TaM IIIATY:

0 3ech peub MAET O JIETHMX JHSX; C SMMHIMIU JHSAMM A€ 06CTOAT IPsIMO Ha000POT.

! TIndeit us Maccanuu ok. 325 T. 0 H.9. coBepmma mwiaBanme K Geperam CeBepo-
3amaguoit EBpombl U cOCTaBMII €ro OIcaHyue, KOMMEHTHPOBABLIEECsS BIIOCIENCTBUM MHO-
TMMU aHTUYHBIMU reorpadami.

# Kparer us Mana (ox. 150 o H. 3.) — ¢umocod u murepaTypHBIl KPUTHUK, OIU3KMIT K
CTOMLIM3MY, OCHOBaTeIb IlepraMcKoi rpaMMaTidecKoil mKosbl. COCTaByI KOMMEHTAPUII K
T'oMepy, O HALIMX GHEIT He COXPAHMBIIMIICS.
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ITac 651 cHa4yama OGBIKOB, @ IOTOM ObI — OBel] OeJIOPYHHBIX,
V160 moporu u HOYM U JHS TaM CXOIATCs 6/m3Ko.

Benp B Takux Mecrax HamOONMBIINII IeHb OKa3bIBAETCs PaBHBIM 23 paBHOJEH-
CTBEHHBIM 4YacaM, a HOYb COKpalljaeTcA [0 OFHOTO 4Yaca, TaK 4TO 3aXOfl OTHENEH OT
BOCXOJja MaJION JyroJi JIETHETO TPOIIMKA, CKPBIBAIOIENCA 3a TOPM3OHTOM. BoT oH 1
TOBOPUT, YTO TOT, KTO MOXKET He CIIaTh B T€YeHMe CTOJb JOJITOTO JHs, IOIydasn Obl
JIBOJIHYIO IIIaTy, eCi OBl OH «IIac CHayajaa OBIKOB, a IOTOM OBl — OBel] OelOpPYH-
HbIX». VI OH yKasblBaeT MPUYMH I 3TOTO, MAaTeMaTUYECKYI0 U COTJIACYIOLIYIOCA C
ydeHyeM o cdepe: «160 HOPOTU ¥ HOYM M JHA TaM CXOZATCHA ONIM3KO», IIOCKONIBKY
3aKarT JIeXXUT O/IM3KO K BOCXOLY.

Ecnu MbI mpocefiyeM elé manbplile Ha ceBeP, BeChb JIETHMUI TPONMK OKaXKeTcs Lie-
JIMKOM JIeKAIIMM Haf 3eM/IEi, TaK 4TO IeHb IIPY JIETHEM COTHLIECTOSIHUU COCTABUT
Yy HUX 24 paBHOJEHCTBEHHBIX Yaca.

Y Tex >Xe, KTO >XMBET ellé ceBepHee, HEKOTOpasA 4acThb 30[MaKalIbHOTO KpyTra
BCETa HaxomMTcA Hapj 3eMné€il. VI B Takux MecTax, Ifie TOPM3OHTOM OTAENAETCA
OJVH 3HaK 30[j1aKa, IIOJy4aeTcs [leHb JJIMHOM B ofuH Mec:Al. Tam, Hapm 3eMéi
HaxXOJSTCS IBa 3HaKa 307MaKa, HaMOOIbIINII eHb TTOyYaeTcs B ABa Mecana. [Ipe-
TeTIOM JKe ABJIAETCA HeKasd MECTHOCTD, JIeKalljasd Ha KpailHEM ceBepe, Ifie IIOJII0C
OKa3bIBA€TCA B 3€HUTE, U TaM Ha 30[1aKa/IbHOM Kpyre 6 3HaKOB HaXOAATCA Hafl ToO-
PU30HTOM, 11 6 — 32 TOPU3OHTOM. 371eChb HaMOOIBIINIL IeHb IINTCS IIECTh MeCsIIEeB,
U CTOJIBKO K€ — HOYb.

KPATET-rpaMMaTUK CYMTAET, YTO 3TU MecTa ymoMuHaeT ['omep, mosecTBys o
Kummepun:

Tam cTpana u ropof;, My>xeit KUMMepuitckux. Beerpanrumii
Cympak TaM 1 TyMaH. HKOTIa CBeTOHOCHOE COTMHIIe

He ocemraer my4amu mropeit, HaceAOLWMX Kpali TOT,
3eMJII0 7Tb OHO MOKMJAeT, BCTYIas Ha 3Be3fiHOe Hebo,

Vinu criyckaercs ¢ He6a, K 3eMJIe HalpaB/Isisich 06paTHO.
Houb 30Be1as miems 6eccyacTHBIX JIIOfeit OKpy>kaeT.*

Benp Korga mosoc HOSHMMACTCS B 3€HUT, IOMYYAlOTCS LIECTMMECSYHble HOYb U
meHb. Tpu MecsAna cocrasiAer BpeMs, 3a KoTopoe CoJHIe IIPOXOJUT OT PaBHOZEH-
CTBEHHOTO KPYTa, COBIIAJAIOIIETO C TOPM30HTOM, 0 KpyTa JIeTHEero TPOIMKa; 3a CiIe-
AyIoliye TPU MeCsAIa OHO OIIYCKAaeTCs OT JIeTHEro TPOIMKA [0 TOPU30HTa; U BCE 3TO
BpeMs1 OHO OINCBhIBAeT ITapajule/ibHble KPyru Hap 3eMyéil. V1 MOCKONbKY 9Ta MecT-
HOCTb HaXOJJUTCS ITOCPeAIHE XOTOJHOI 1 HeoOMTaeMOol 30HbI, OHa 110 HEOOXOVIMO-
CTU TIOBCIOJTy 3aKpbITa 0O/TaKaMy, 3aIlO/THAOLIMMY BO3/yX Ha BCIO €T0 ITyOuHY, TaK
YTO COJTHEUHBIN CBET He MOXKET IPOOUTHCs Yepe3 obmaka. Tak 4To pa3yMHO CKa3arb,

* Tomep, Oducces X 82-86, ep. B. A. JKykoBckoro.
* Tomep, Oducces XI 14-19, nep. B. A. JKykoBckoro.
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YTO TaM BCerjla CTOUT HOYb U TeMHOTa. Bemb korga CoslHIle HaXOOUTCS Haml 3eMIIENn,
TaM CTOUT TeMHOTA 13-3a I'YCTOTHI 00/1aKoB, a Korga CojHIje HAXOAUTCS 38 TOPU-
30HTOM, HACTyIIaeT HOYb IO NPMPOLHOI HEOOXOAVMOCTHM, TaK YTO 3Ta MECTHOCTD
IIOCTOSIHHO /IMILIeHA CBeTa. BOT OH U TOBOPUT O TOM, YTO CKa3aHO ITO3TOM:

Hukorma cBeTOHOCHOE COIHIIE
He OCBeIIaeT JlydaMi JIFofiell, HaCe/LII0IUX Kpail TOT.

Wmen nu 'oMep B By MMEHHO 3TOT C/Iy4ali, 3TO y>Ke gpyroi sonpoc. Ho 49To ecTb
HeKJe MecTa Ha LIapooOpasHoll 3emie, Iie BEINYMHBI JHEN COOTHOCATCS MEXJY
co00if Ha3BaHHBIM BbIlIle 00pa30M, ACHO U3 YCTPOIICTBA caMoii cdepbl. V koHeuHO,
TaKye MecTa HeoOMTaeMbl 113-3a HEOOBIYaiHOTO XO/IO/a: Beflb OHY JIeXKAT IIOCpeiHe
XOJIOJTHOTO TT05ICa.

W HanpoTus, B MECTHOCTAX, JIeXKAIIMX K IOTY, JHU CTAaHOBATCA BCE MEHBIIE U
MeHbllle. I'le-To OHM AenaloTcsl paBHBIMU 14 paBHOJEHCTBEHHBIM dacaM, Ifie-TO U
13. A npepienioM ABJIAETCA HeKasl CTPaHa, JIeXKalljasi OT Hac K 10Ty, O KOTOPOJ TOBOPAT
KaK O JIeXalllell TI0J, paBHOLEHCTBEHHBIM KPYTOM, TaK YTO IOIIOCHI B Hell OIYCKaIoT-
Cs1 Ha TOPU3OHT M KocMuuecKas cdepa cronut mnpsiMo. TaM Bce mapajuie/ibHble KPYTH,
npodepunBaembie COTHIIEM 3a KX/l 000POT KOCMOCA, [EMATCS MOIOIAM; U 110
9TOV IPUYMHE KaXKIbIIl U3 HUX SABJIAETCA PAaBHONEHCTBEHHDIM.

Benp HepaBeHCTBO [iHEll IMPOMCXOAUT HU IO KaKOJ MHOJ IMpUUMHE, KaK M3-3a
BO3BBIIIIeHNS TIO/I0CA, Ha3bIBAEMOI'0 TaK)Ke HaKJIOHOM KOocMoca. VI3-3a BO3BbIIIEHNS
MOJIIOCA MOTy4aeTcs TaK, 9TO Y KPYTOB, JIEXXAIUX MEXY PaBHOLEHCTBEHHBIM Kpy-
TOM U JIETHUM TPOIIMKOM, 60BN OTpe30K HaxofuTcsA Hafl 3eMsI€l, a MEeHbIINIT —
nosi 3eMéli; a K KPYroB, IEXKAIUX MeXTy PaBHOJEHCTBEHHBIM KPYIOM U 3MMHUM
TPOIMKOM, MEHBIINI OTPE30K HaXOAUTCS Haf 3eMIéil, a 60nblmit — 1oy, 3eMEit.
Ho xorpa nomocel KacaloTcsl TOPM30HTA, YCTpaHAETCA NPUYMHA HEPaBEHCTBA JHET],
3aK/II0YEHHAsA B HAK/IOHE, U Pa3yMHO Oy/eT 3aK/II0YNTh, YTO /IS HUX BCe KPYIM fAB-
NAI0TCS paBHOAEHCTBeHHbIMU. Bepp CoHIle 06X0OAUT BCe KPYTH, ¥ HauOOIbIINIA, 1
MeHbIINeE, 33 OfMHAKOBOE BpeM:, IOCKONbKY BpalleHle KOCMOCa IIPOVICXOAMUT BO-
KPYyT HEeKNX HeIO/IBIDKHBIX TO4YeK, a MMEHHO IO/MI0COB. Tak YTO HepaBeHCTBO JHeIl
BO3HMKAeT He M3-3a BEIMYMHBI KPYTOB, HO M3-32 HEPAaBEHCTBA OTPE3KOB, KOTOPbIE
CornHlle IpoXoanT Haf 3eMIEN U Of 3eMIen.

Ce30HHbBIE I3MEHEHNA I/INTETbHOCTH THSA

W KoHe4HO, yBenM4YeHNe qHEN 1 HOYel He ABJIAETCA PaBHBIM BO BCEX 3HAKAX 3071a-
Ka. PAgoM ¢ TOYKaMM TPONMKOB OHO IOTHOCTBIO MCU€33a€T UM CTAaHOBUTCSA HEUYB-
CTBUTE/IBHBIM, TaK YTO JHM ¥ HOYM B TeyeHue NpuMepHO 40 JHEN COXpaHAIT OfHY
U Ty >Xe BemmuuHy. Benp npu commkennn ComHIa ¢ TOYKaMy TPOIMKOB 1 €ro 00-
paTHOM OTXOfie IIPOABIKEHME II0 IIMPOTE CTAHOBUTCSA HE3aMETHBIM, II03TOMY pa-
3YMHO CUMUTaTb, 4YTO B Te€U€HNE YKa3aHHOTO BbIIlle KOMMYECTBA JHEN N/ YyBCTBEH-
Horo BocnpuATusA CoJHIle CTOUT Ha OffHOM MecTe. [1o 1ol mpnunHe v HanboIbIIAsA
Xapa, ¥ HarOO/IbLINI XO/IOf] CITY4YaIOTCA II0CIIe COMHIIEBOPOTOB: Befib CoJTHIIe B CHITY
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HEIIPEPbIBHOCTY ABXJIbI IIPOXOAMUT OFHO MECTO, U Ha IOJACTYyIe, M Ha 0OpaTHOM
OTXOfIe, I03TOMY Pa3yMHO CUMTATh, YTO OHO XOKET, CTOSI Ha OJHOM MeCTe, U IIPOM3-
BOJMT XOJIOZI, CTOSI HA OJHOM MecTe. DTO e ABCTBYET M U3 HaOTIOfleHNA 3a COTHed-
HBIMM JacaMM: BeIb KOHeIl TeHV 'HOMOHA B TedeHue npuMepHo 40 mHell ocTaércs
Ha JTMHMAX TPOIMKOB.

A psIOM € K&XIBIM U3 PaBHOJEHCTBUI U3MEHEHNs [Hell CTAHOBUTCS HarbO/Ib-
WINMMM, U C/Iefiylolliye APYT 3a APYrOM [IHU OLIYTUMO PasHATCA IO BenuduHe. Ilo
3TON NMpUYMHE M Ha COTHEYHDIX Yacax KOHeIl TeHU THOMOHA BO/IM3M OT paBHOJEH-
CTBEHHOTO KpYra eXXeJJHEBHO IIPOM3BOJUT OLYTHMble I3MEHEHM .

ITpuunHa 2TO¥ HEPABHOMEPHOCTY YBEIMYEHM JHEIl COCTOUT B HAK/IOHE 30/1a-
KanbHOro Kpyra. OH KacaeTcsl TPOIMYECKUX KPYTOB, ¥ 9TO KacaHMe IPOUCXOANT Ha
OO0JIBIION J/IVHE, TaK YTO €ro yAaleHMe OT JIeTHETO TPOIMKA ITOTy4aeTcsl Ma/IbIM BO
MHOTUX MecTax. T'eM caMbIM pasHMIIA B OTpe3Kax, KoTopble CoMHIIe IPOXOAUT Hafl
3eMéil, TaKKe MoTydaeTcsa Majloll ¥ HeOl[yTUMOIL.

A Kpyr paBHOJI€HCTBIII ITepeceKaeTcs 301aKaTbHBIM KPYTOM B TOYKaX pPaBHO-
meHcTBMiL. IIpyu KaX/IOM 13 3TUX IIepecedeHNi HaK/IOH OyaeT HarbO/IbIINM, a II0TO-
My HaubonmpmMM OyfeT ¥ OTXOJ OT pPaBHOJEHCTBEHHOrO Kpyra. TeM caMbIM
Han6oblIelt OyzieT U pasHMULA B JHAX U3-3a Pas/IN4MsA OTPe3KoB, KoTopble ConHile
npoxoaut Hapx 3emnéit. ITo aToil mpuymHe BOMM3M TPONMYECKMX KPYTOB yBeInde-
HUA [JHEeJl ¥ HOo4uell CTAaHOBATCA MaJIbIMU M HEOIIYTUMBIMU, Y MMEIOT IIOYTH OJHY U
Ty )Ke Pa3HUILY; TaK YTO eXKeJHeBHbIe IpMpalleHNs BOMM3Y paBHOJLEHCTBUI ITOYTH B
90 pas 6orblile e)XeTHeBHbIX IIPMpaleHNiT BOIN3U COMHIIEBOPOTOB.

W ato e OTHOILIEHMEe MMeeT MeCTO KakK sl JHell, Tak U Jji1 Houell. Benp Bcerna,
HACKOJIbKO JIeHb BO3PacTaeT, HACTO/IbKO JKe HOYb yObIBaeT.

JeHb fnyHHee HOUYM B IIeCTU 3HaKaX,  3T0 OBeH, Tenen, bansuensr, Pak, Jles,
HleBa. OTu 3HaKy, 006pas3yOT CEBEPHBIN IOMYKPYT 30AMaKaJIbHOTO Kpyra, oT 1-ro
rpagyca OBHa o 30-ro rpagyca [leBbl. VI Ha060pOT, HOYb [IMHHEE JHS B OCTaB-
mnxcsi 3HaKax, n 1o Becer, Ckoprmon, Crpenen, Kosepor, Bogoneii, Ppi6sr. It
3HaKM, TOXe 00pa3yloT MONTYKPYT 30[1aKalIbHOTO Kpyra, oT 1-ro rpagyca Becos fo
30-ro rpagmyca PoI6.

YBennuenne gHA mpoucxopuT or l-ro rpagyca Kosepora pmo 30-ro rpapgyca
bnysHenoB, 4TO coCTaB/sgeT MOMYKPYT 30AMAaKaIbHOIO KPyra OT 3MMHEro JI0 JIeTHe-
rO TPOIMKA. YBeIMYeHNe HOYM MPOUCXOJUT OT 1-ro rpapyca Paka go 30-ro rpagyca
Crpenblia, 9TO COCTABJIsIeT MOMYKPYT 304MaKaIbHOTO KPyra OT JIETHETO [IO0 3IMHEr0o
TPOIIUKA.

O 3HaKax B CU3UTUN

HexoTopble yTBep>KHAIOT, YTO caMble JUIMHHbBIE THU ObIBAlOT B Pake, MOCKOIbKY B
9TOM 3HaKe IPOVICXOAUT JIETHUII COTHILIEBOPOT, @ CaMble JIMHHBbIe HOYM OBbIBAIOT B
Kosepore, nockonpky B Kosepore mpoucxout 3suMHMIT conHLeBOpoT. Ho onu ge-
JTAIOT 3[1eCh Ty JKe OLIMOKY, 4TO M ¢ cu3uruAMu. Besb eciu 6Bl COMHIIEBOPOT IPOVIC-
XOIWI BO BCEM 3HAaKe, 3TO YTBEpKIeHMe ObII0 Obl MCTMHHBIM. OJJHAKO TOYKM COJIH-
LIEBOPOTOB MBIC/IATCA JIUIIb TeOpeTMYecKM. 3HaK Paka B 1Ie7IoM MMeeT TaKoe >Ke
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yhasieHye OT TOYKY JIETHETO CONTHIIECTOSIHYIS, YTO U 3HaK BIM3HEL0B, M OXBaThIBaeT-
Cs1 TeMM JKe CaMBbIMU IIapa/UIeTbHBIMM KPYTaMI, I BOCXO[UT M3 TOTO JKe CaMOro Me-
CTa, ¥ 3aXOJUT B TOM YK€ CaMOM MeCTe; IOTOMY ¥ Be/IMYMHBI JHell ¥ Hodell B brms-
Helax 1 Pake ommHaKkoBHL. V B COTHEYHBIX Yacax KOHeEI] TEHV THOMOHA B Ha3BaHHBIX
3HaKax IpOYepYMBaCT OTHM U Te XKe TMHNIMN.

To >xe caMoe OTHOCKUTCA U K 3MMHEMY TPOIMKY. Benb Hanbosbiass HOYb MONY-
yaeTcsl He BO BcéM 3Hake Kosepora, HO /b B TeOpeTMYECKM MBICIMMON TOYKe,
o6ueit s Kosepora n Crpenbia. 3Hak Kosepora B 11e7IoM 1MeeT Takoe >Ke yfase-
HUeE OT TOYKM 3MMHETrO COJTHIIeCTOSHNMS, Kak U 3HaK CTpesnblia, ¥ OXBaThIBACTCS Te-
MU K€ CaMBIMU ITTapayIeTbHBIMM KpyraMy. OTU 3HAKU COCTOAT B CUBUTUU MEXJY
co60i1, TaK YTO ¥ BeMIMHBI THeit u Houelt B CTpenblie n Kozepore ofnHaKOBBL

V BooO11ie, Te 3HAKM, KOTOPbIE COCTOSAT MEXIY CO0O0Il B CU3UTUMU, OXBATBIBAIOT
paBHbIe IHM ¥ HOouuM. Tak 4TO paBHBIe AHM OyAyT B bimsuenax n Paxke, Tembre u
JIpBe, OBHe 1 JleBe, Poibax u Becax, Bogonee u Ckopminone, Crpenbiie n Kosepore.

7. O BOCXOIAX 12 3HAKOB
I'me Ha rOpU30HTE BOCXOTUT 30TUAK?

ITockonbKy KOCMOC HMIAPOBMJEH M ABYDKETCSI KPYTOBBIM IBVDKEHNEM C BOCTOKA Ha
3amajl, TeM CaMbIM BCe TOYKM Ha cdepe MepeHOCATCSA IO Napa/UIe/IbHBIM KPYraM.
Ortcropia sCHO, YTO 1 BCe 3BE3MbI IPOM3BOAAT ABVDKEHNE 110 Iapa/lIeIbHBIM KPYTaM.
[TosToMy Bce HEeNMOABIDKHBIE 3BE3[bI BOCXOAT B OHOM MeCTe U 3aXO[AT B OJHOM
Mecre. TOYHO Tax >ke U IapaiienbHble KPYTU BOCXOAAT B OHOM MeCTe U 3aXOJAT B
OJTHOM MecTe.

Ho y xpyra 3oa1aka, MOCKONIbKY OH HaK/IOHEH I10 OTHOIIEHMIO K NapasiieIbHbIM
KpyraM, He BCe JacTV BOCXOJAT B OJJHOM MecCTe 1 3aXO[AT B ogHoM Mecte. ITo aToit
npudnHe 12 3HaKOB 30/i11aKa He BOCXOAAT B OGHOM MeCTe I He 3aXOfAT B OJHOM Me-
cre. 30[MIaKa/IbHBII KPYT BOCXOAUT 1 3aXOAUT Ha HekoTopoil mmpuse.” Inpuna
€ro BOCXOJIOB ITPOCTUPAETCA OT Bocxofia 1-ro rpagyca Paka mo Bocxopa 1-ro rpagyca
Kosepora. Benp xakoBa #yra ropu3oHTa MeXAY 9TUMU TpagycaMy, TAaKOBO U IIPO-
XO>KJIeHNe 3011aKa/IbHOTO KPYTa I10 IIVPYHEe TOPU30HTA.

C aTuM cormaceH u Apart, KOIfia OH TOBOPUT:

CkonbKo MyHYyeT Bofbl, OkeaH oberasi, 4eTBEPTHII
Kpyr, cTronbko cam OxeaH o6opadmBaeT 10 BOCXO/a

* Vron Bocxopa cBeTuaa 0, OT/IIOXKEHHBIN OT TOYKM BOCTOKA, 3aHaéTCsl TPUTOHOMETPHU-
YeCKMM COOTHoIIeHMeM sind = sind/cos¢, rme § — CKIOHeHMe CBeTUa, ¢ — reorpadudeckas
mypora Habmoparena. ITockonbky ckroHeHne COHIIA MEHSETCS B TedeHUe TOfia, TeM Ca-
MBIM MEHSETCSI M ero TOYKa BOCXOAa. PasHMIly MeX[y yIZIaMy BOCXOfA B JHIU JIETHETO I
3MIMHETO COJIHIIECTOSIHYSI [eMIUH Ha3bIBAET «IIMPUHOI BOCXOLOBY.
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Paka c Tex nop, kak B3owuién Kosepor. 3aHNMaoT IpOCTpaHCTBa
CTO/IBKO BOCXO/bI €70, CKOIBKO MM, CYIIPOTMBHO, 3aXOfbL.*°

OH ompepensder MMUPOTHOE IPOXOXK/IEHNE 30/IMaKaIbHOTO KPyra Ha BOCXOJax M Ha
3aKaTax B COITIACUY C MaTEeMAaTUKOI U C ABJICHUSMMA.

Bpemeﬂa BOCXOI0B 3HAKOB

/I3-3a HaK/IOHA 30[{MAKA/IBHOTO KPyTa MOy4aeTcs TaK, YTO ero [BeHa/laThle Ja-
CTHU, paBHbIe MeXAY 00071 110 BeJIM4YNHEe, BOCXOLAT U 3aXOAST 3a HepaBHbIE Bpe-
MeHa. Te 3HaKy, KOTOpble BOCXOJSAT, KOT/ja 30{MaKaNbHbIIl KPYT NMePIeHANKYIA-
peH [K TOPM3OHTY], OCYLIECTB/IAIT CBOM BOCXOABI M 3aXOfbl 3a Haubosbllee
BpeMs. Befip OHUM MepIeHANKY/ISIPHBI K TOPU3OHTY, TAK YTO BOCXOJ IPOUCXOLUT
B K@XZOJ TO4Ke 3HaKa. [J0aTOMy Ha BOCXOJ 1 Ha 3aXOJ TPATUTCSA MHOTO BpeMe-
HI. A KOTZa BOCXOJ OCYIIEeCTB/ISIETCS NPV HaK/IOHE 30[MaKaJbHOTO Kpyra K ro-
PU3OHTY, TOTAA OH IIPOMCXOAUT 32 MeHblilee BpeMs. Benb Korja sHaKy 3041aKa
HAaK/IOHEHbI K TOPU3OHTY, MHOTME VX YacTU BOCXOAAT OZHOBpeMeHHO. [ToaTomy
Y BOCXOJI IPOMCXOAIUT OBICTpee.

Bot 1 ApaT ZOmBITBIBAaeTCS TOTO, KaK [TOTY4aeTCsl, YTO M B CaMble J/IVIHHbIE HO-
41, ¥ B CaMble KOPOTKME LIECTDb [[BEHANLATHIX YACTENl BOCXONST U IIECTh 3aXO[T,
XOTsI IMeeTCs Takast 6OIblast pasHMUIA B IINTENbHOCTH HOYeN. Befp camast [inH-
Hasg HOYb IPEBOCXOJMUT CaMYI0 KOPOTKYIO Ha IIEeCTb PaBHOJEHCTBEHHBIX 4acoB."
APAT roBopuT 06 9TOM TaK:

M xaxmo10 HOYbIO
[IlecTp HEM3MEHHO YACTEN U3 JBEHAATI CKPBITHI BOLOIO,
[IecTsb coBepinaroT BOcXog. IlosaTomy HOUM 1 AIATCA
CTO/IBKO, CKOJIBKO CeMY HOTYKPYTY ObIBaeT OTpeOHO,
Yt06bI B30iTH Haj, 3eM/IEN, HauMHad ¢ mageHns Houm.*

IIoTOMY OH M CIIpalIMBaET, KaK IIOTy4aeTcs, YTO U B CaMble JIIMHHbIE, U B CaMble
KOPOTKME HOYM IIOTYKPYT 30j11aKa VI BOCXOJIUT, ¥ 3aXO/INT.

ITO MPOMUCXOAUT M3-3a HAKIOHA 30[MaKaJbHOTO KpyTa: M3-3a IepeKoca IOoJy-
KPYyTM 304MaKa BOCXO[AT M 3aXOfAT 3a HepaBHble BpeMeHa. * Bemp Korma sopma-
Ka/IbHBII KPYT HaXOAWUTCS HIDKE BCETO HaJl TOPM30HTOM, YTO ObIBaeT, KOTZIa Ha Me-
pusanaHe Haxoputca 1-biit rpagyc Kosepora, Bocxon momykpyra or 1-ro rpagyca
OsHa 70 30-ro rpagyca JleBbI MPONCXOAUT OBICTPee BCETO: OH II0IOT0 MPUOVKaeT-
Cs1 K TOPM3OHTY, I MHOT€ 4acTV BMecTe IIOJHMMAIOTCA BBepX. A KOIja 30[1aKajb-
HBIJI KPyT MMOZHMUMAETCS Kpyde BCETO, YTO ObIBaeT, KOIfa Ha Mepyu/iaHe HaXO[UTCS

6 Apar, Jenenus 537-540, nep. A. A. Poccuyca.

7 Jra pasHuIla MMeeT MecTO Ha mmpoTte Puma.

8 Apar, Asnenus 554-558, mep. A. A. Poccnyca.

# Borrpoc 0 Bocxofax IO/yKpyroB 30f1aka paccMatpuaercs Eswmnom B Aenenusx 14-18.
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1-p1it rpapiyc Paka, Torma u moaykpyr or 1-ro rpagyca Becos o 30-ro rpagyca Pri6
BOCXOJUT KPYTO, TaK 4TO BOCXO/] IPOUCXOAUT 3a JOTO€ BpeMsl.

Tax 49TO paccyx[eHMe ITOKa3bIBaeT, YTO KaK 3MIMHMMIH, TaK U JTe€THMMM HOYaMU
6 3HAKOB BOCXOJAT M 6 3HAKOB 3aXOfAT. Beb BpeMeHa BOCXOOB PaBHBIX IIO BeJM-
YJHE 3HAKOB OKa3bIBAIOTCs HepaBHbIMU. V 3MMHMMM HOYaMM BOCXOJAT Te 3HAKM, Y
KOTOPBIX BOCXOJ, OJIOT, a IETHMMI HOYaMM — Y KOTOPBIX BOCXO[] KOPOTOK.

I/IcnpaBneHMe OIIMOKM IpE€BHUX, 0THOC§IIII€I7[C5[ K BOCXOJ1aM

OumbKy, KOTOPYI0 ApeBHME COBEpIIANV B OTHOIIEHUV CU3UTHUII 3HAKOB 30[1aKa,
OHU JleflaIM ¥ IO OTHOILIEHNIO K BpeMeHaM BOCXOMIOB 3TuX 3HakoB. IIpenmornaras,
YTO 30/IMaKa/IbHBII KPYT NOJHMMAETCs Kpy4de BCero, KOIfa Ha MepyuuaHe HaXouT-
cs 1-b1i rpagyc Paka, ¥ B 3TOT MOMEHT BOCXOZAT Becbl, a 3axogut OBeH, OHY CUNUTa-
nu, 9To Bechl BocxomaT 3a Hambonbliee BpeMms, a OBeH 3aX0AMUT 3a Hambosbliee
BpeMs. VI 06paTHO, TOCKO/IBKY 30[VIaKa/IbHBIN KPYT PacION0o)KeH HIKe BCero, KOrza
Ha MepuauaHe HaxoautcA 1-b1it rpagyc Kosepora, u B 3T0T MOMeHT BocxofuT OBeH,
a 3axomaT Becel, oM cumrany, 4To 6p1cTpee Bcero Bocxoaut OBeH, a 32 HaMeHbIIee
BpeM: 3axo1AT Bechl. [lanee, IOCKO/IbKY CpefHMII HAK/IOH 30/I1aKa K TOPU3OHTY I10-
Jy4aeTcs, KOIfja Ha MepuanaHe Haxonutcs 1-biit rpagyc OBHa (11 Korga Ha MepUan-
aHe HaxoguTcs 1-b1it Tpagyc BecoB), u mpu atom Bocxoaut Pak, a saxoput Kosepor,
OHU CUMTAJIU, YTO CpefiHee BpeMsA BOcxofia uMeeT Pak, u cpefiHee BpeMs 3axofia —
Kosepor. U1 obparHo, korma Kieumrnyu HaxXopmsaTcsi Ha MepujuaHe, CpefjHee BpeMs
Bocxopa uMmeet Kosepor, 1 cpegHee BpeMs 3axofia — Pak.

OpnHako Takoe U3JI0JKeHME BpeMEH BOCXOJOB, IIPUHATOE [PEBHUMH, AB/IAETCA
oum6ouHbIM. Bepp Brmsnensl 1 Pak Ha 30fMaKanbHOM Kpyre MMEIOT OfVH Y TOT Xe
HaK/JIOH K FOPM3OHTY, ¥ OIUHAKOBO OTCTOAT OT TOYKM JIETHETO COJIHIIECTOAHMUA, U
00/1aJaf0T PABHOI IIUTENTBHOCTBIO IHST; ¥ KOT/ja BinM3Henpl HaXoqsATCsl Ha MEPUN-
aHe, Bocxogut [leBa, a KOrja Ha MepuamMane Haxogurca Pak, Bocxopar Becpl, Tak 4To
HeBa 1 Becpl BocxofAT 3a paBHble BpeMeHa. V 30a1aKanbHbIil KPYyT NOGHIMAETCA
Kpyu4e BCero, Korja Ha MepuiMaHe HaxofATca bausnensl u Pak, Tak 4ro [leBa u Be-
CbI BOCXOJIAIT 32 HanOOJIbIlIe BpeMeHa, a He TObKo Kitemny, kak cunTanm fpeBHue.

W onate, nockonbky Crpenen 1 Kosepor UMeIOT OIVH U TOT YK€ HaK/IOH K TOPU-
30HTY, 1 Korga Crperelr; HAXOAUTCS Ha MepuinaHe, BOCXoAT Priobl, a 3axoput [e-
Ba, a Korja Ha Mepujuane Haxogutcs Kosepor, Bocxogut OBeH, a 3axofaaT Becol; u
30[IMaKa/IbHBII KPYT HAXOAMUTCA HMDKe Beero, korga Crpernen un Kosepor HaxopArcs
Ha Mepupamase, u JleBa 1 Becbl 3aX0fT 32 HaMeHblII/e BpeMeHa.

U onsth, xorga Ppibpl Haxo#ATCsA Ha MepuayaHe, BOCXOAAT biusHenpl, a Korja
Ha MepupnaHe Haxonutcsi OBeH, Bocxoaut Pak; Ho korga Pei6sr 1 OBeH HaxopsATCs
Ha MepufMaHe, 300MaKaIbHbII KPYT MMeeT CPeIHMII HAK/IOH, TaK 4TO CpefjHue Bpe-
MeHa BOCXO/I0B 0XBaTbIBaloT biusHens! n Pak, a saxogos — Crpenen u Kosepor.

ITogo6nO sToMYy, Korza [lea n Kineurny HaxopATcs Ha MepuiuaHe, TOBOPAT, 4TO
30 aKa/IbHBIN KPYT MMeeT CpeHMII HaK/IOH, 1 KorfAa JleBa HaXOOUTCA Ha MepUAU-
aHe, Bocxoaut CTpernel, a 3axofAT biusHensl, a KOrja Ha MepuauaHe HaXxojATcA
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Knemrnu, Bocxogur Kosepor, a 3axogut Pak, Tak 4To cpefiHMe BpeMeéHa BOCXOMIOB
oxsarbiBaroT Crpenen u Kosepor, a 3axooB — biusHens! 1 Pak.

Orclofa 04eBUIHO, YTO 3HaKM, PaBHOOTCTOAIINE OT TOYEK COJHIIEBOPOTOB I
PaBHOZEHCTBUI, BOCXO/AT U 3aXO/IAT 32 PaBHbIE BPeMeHa.

M 1mOCKONbKY BO BCAKYIO HOYb 6 3HAKOB BOCXOZAT 3a 12 4acoB, M BO BCAKMIA
IeHb 6 3HAKOB BOCXOMAT 3a 12 4acoB, OTCIOA SICHO, UTO 3a JIeHb 4 HOYb 12 3HaKOB
30[IMaKa BOCXOZAT 3a 24 4Yaca, TaK 4TO OJVH 3HAK BOCXOAMT 3a 2 4aca II0 CpeHEMY
BpeMeHM Bocxofa. VI 06paTHO, MOCKOIBKY BO BCAKYIO HOYb 6 3HAKOB 3aXOAT 3a 12
YacoB, OTCIOJA SICHO, YTO OJMH 3HAK 3aXOOMT 3a 2 yaca ¥ BOCXOONT 3a 2 yaca, TaK 4YTO
OH 3aXOIMT U BOCXOAUT 32 4 paBHOJIEHCTBEHHBIX Yaca.

M y Bcex 3HAKOB 30[1aKa COBMECTHOE BpeMs BOCXOZA M 3aXOfja COCTaBiAeT 4
PaBHOJEHCTBEHHBIX 4aca. VI HaCKO/IbKO yBeM4MBaeTCA BpeMs BOCXO/a, HACTONbKO
YMEHBIIAeTCA BpeMs 3aX0fa; I HACKO/IBKO YMEHBIIAeTCs BpeMs BOCXO/ja, HACTONIbKO
YBeIMYMBAETCS BpeMs 3aXoja.

8. O MECAITIAX
O 3HaYeHNH CI0Ba «MecAI»

MecAn, — 3To BpeMs OT COeAVHEHMNA JO COeAMHEHNA WM OT MOMHOIYHUA 10 TOJ-
HonmyHuA. CoefyiHeHMe npoucxouT, korga ConHie u JIyHa oKasbIBaloTCSA B OJHOM
rpajiyce; ¥ OHO IMPOMCXOAMUT Ha TpUAUAThIi AeHb JlyHpl. O NMOMHOMYHUM TOBOPAT,
Korga JIyHa okasbiBaeTcsl B IpoTUBOCTOSAHUY ¢ CONHIIEM; I OHO IIPOUCXOJMT B Ce-
penuHe MecALa.

MecsayHoe Bpems cocraByseT 29%2Y33 nHeit. 3a MecsuHOe BpeMsA JIyHa o6XomuT
KPYT 30iMaKa u emé Ayry, KoTopyto ConHIle MPOXOANT 332 MECAIHOE BpeMs Cpefy

0 9TO COOTHOLIEHNE sB/IAETCS NPUOMVDKEHHDBIM, a He TOYHBIM. JBaHC U BeprrpeH B
KOMMEHTapyM K aHITMIICKOMY TIepeBOiy BéedeHus IPUBONAT CIEAYIONIYI0 TabINIYy BpeMEH
BOCXOJIOB I 3aXOJI0OB 3HAaKOB 301aKa I/ 15-9acoOBOro KIMMaTa, BRIYMCIEHHYIO C IOMOILIBIO
TPUTOHOMETPUYECKMX METOMIOB:

3Hak 3071aKa Bpems Bocxoma Bpewms saxoma  Ob61jee Bpemst
OBeH 1"10™ 2h33m 3h43m
Tenerr 125 234 359
bnusuewnr 155 224 419
Pak 224 155 419
JleB 234 125 359
IleBa 233 110 343
Becwr 233 110 343
Cxopnnon 234 125 359
Crpenen 224 155 419
Kosepor 155 224 419
Boponeii 125 234 359

Po16b1 110 233 343
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3HAKOB 30/IMaKa: 9Ta Ayra IIpMMepHO PaBHA OfHOMY 3HaKy. Tak 4yTo JlyHa 3a MecA4-
HO€ BpeMs IIPOXOAUT IIpUMEPHO 13 3HaKOB 30711aKa.

rpe‘IeCKI/Ie KajleHaapHbI€ o0bpIyan

Kak yxe ObUIO CKa3aHO, TOYHOE MeCA4YHOe BpeMs COCTaBjsgeT 29%:Y3s [Hell, HO B
TPXJAHCKUX Jienax 6epéTcs OKpyIIEHHOe 3HaUeHme 29%2 THell, TaK 4To IIOTy4aeTcs
nBoitHOI Mecsl (Siunvov) B 59 neit. ITo 9Toit mpuunHe rpaXkJaHCKIe MeCSIBI 110-
o4epénHO OepyTcs MOMHBIMU U IYCTBIMY, TaK YTO JBOIHOJ TYHHBIN MeCAL] COCTaB-
nseT 59 mHell.

Orcropia cepyer, 4TO JIyHHBIN rofi cocToUT U3 354 fHell. Begp ecmu Mbl yMHO-
KUM 29% [Heit TyHHOTO Mecsla Ha 12, MBI ITO/Iy4UM JIYHHBIN Tofl B 354 gHA. Tax
YTO OFHO J€7I0 — COJTHEYHBIN TOfl, ¥ IPYroe [ieI0 — JIyHHbIN rof. Begp comHeYHbIN
rog — 370 06xox CornHileM 12 3HAKOB, M OH COCTaB/IACT 365% IHeIl; a TyHHBII TOX
OXBaThIBaeT BpeM: B 12 TyHHBIX MeCALIEB, M OH COCTaB/IAeT 354 OHA.

IIockonpKy HM MecAl, HU COJIHEYHBIN TOf, He COfep>KaT LIeloro 4ucia JHeN,
aCTPOHOMBI MCK/IV TaKoe BpeMs, KOTOpOe OXBAaThIBAIO ObI IeJI0e YMCIIO JHENL, Iie-
JI0€ 9MCTIO MeCALeB U LieJloe YMCIIO JIeT. JJpeBHIe CTpeMMINCh, YTOOBI MeCsALbl Opa-
much 1o JIyHe, a rogpl — no ConHuy. Befb o 3aKOHaM U IO YKa3aHMAM OpaKylIoB
JKEPTBOIPMHOLIEHNS II0 3aBeTaM OTL[0B COBEPIUAINCh BCEMM 3/UIMHAMM TaK, YTO
rozabl 6panuce B cormacun ¢ ConHIeM, a JHY ¥ Mecsibl — ¢ JIyHOIL.

Basarue ner no CosHITy 03HaYaeT, YTO OJHMU M Te Xe >KepTBOIPUHOIIEHNA 60raM
COBEPIIAIOTCA B OFHO U TO YK€ BpeMs TOfia, ¥ BECEHHIE >KEpTBOIPMHOILIEHNA BCETAA
OyZLyT coBepIIaThCsA BECHOI, IETHNE — JIETOM, I TOYHO TaK XK€ B OCTa/IbHbIE CE30HBI
TOXXe OYZyT CBOY >KePTBOIPMHOIIEHNS; ¥ OHY OYAYT IPUBETINBO ¥ PafOCTHO MPU-
HATBI 6oramu. Ho aToro He MoKeT ITPOM30MTH, €C/IM COTHLIECTOSHNSA U PaBHOJECH-
CTBUA He OYyT IPUXOAUTHCS Ha OFHY U Te XK€ MeCSIIBL.

Basarue >xe gHelt o JIyHe 03HavaeT, YTO Ha3BaHUA JHeN OyIyT COOTBETCTBOBATD
¢asam JIyHBI: Befb JHM HA3bIBAIOTCA MMeHHO 10 ¢aszam JIynsl. Tak feHb, Korga mo-
ABJAETCA HOBasA JIyHa, Ha3bIBaeTCA HOB0/MYHUEM; JIeHDb, KOI[a IMOABIAETCA BTOpasd
¢asa, Ha3bIBaeTCA 6mopoim; a ¢asa JIyHbI B cepefiiHe MecsALla Ha3bIBACTCS NOyMe-
cayem. VI Boob11ie Bce {HY MOJTydaloT Has3BaHuA 1o ¢asam JIyHsl. A mocmegumit 30-i
JleHb MecsAlja Ha3bIBACTCS MPUOUAMKOI.

V APAT HasbIBaeT JHM B COIJIACUM CO CKAa3aHHBIM:

Vinmu ve Bupumb? Korpa mosAsnsdercs ¢ 3amaga TOHKUI
Cepr Jlynbl, Bo3BelllaeT OHA Ha4aBIIMIICA MecCALl;

ITpu HacTynIeHUN GHS 4eTBEPTOTO OyfeT BIEpBbIe

Caerta OBOJIBHO €€, YTOObI TEHb 0603HAYNIACH; BOCEMb
JHell B IOMY/TyHbAX, a TOMHO JIyHOII pasfenderca MecAr
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Hapoe. Tak, HaK/IOHeHbe 1 OO/IUK Yesia M3MeHsIs,
B Mecsinje kaxporo nus nopsapok JIyna ykasyer.”!

OH 371echb ACHO TOBOPUT, YTO Ha3BaHMA JHel HaHbI 110 (paszam JIyHBI.

To, uro muu 6Gepyrcst TouHO 1O Paszam JIyHbI, TOATBEPXKAAETCA TEM, YTO COJI-
HeYHbIe 3aTMEHMA IPUXOMATCA Ha MPUOuAmKy: Befilb UMEHHO B STOT AeHb JlyHa n
CornHIle cOeqVHAIOTCA B OMHOM Tpafiyce. A JIyHHbIE 3aTMEHNA NMPONCXOIAT HOYBIO B
nosnymecsy: Befb MIMEHHO Torga JIyHa HaXxoguTca B MpOTUBOCTOSAHMM ¢ COMHIIEM U
IIOIIAJJa€T B 3MHYIO TEHb.

U Bot, Korpa ropsl Gepyrcst TouHo no ConmHiy, a gHK U Mecsipl — 1o JIyHe,
TPeK! IPUHOCAT >KEPTBBI 110 3aBeTaM OTIL[OB, YTOOBI KaXK/I0€ >KepTBOIPUHOIIECHNE
6oraM IpOVICXOANIO eKETOTHO B OfVH M TOT 5Ke CPOK.

Ernnerckuii KareHzapb

Hamepenus u moaxompl erMOTAH ObUIM HPOTUBONONOXKHBI MIMHCKUM. OHM He
6pamm Hu roppl mo CoNHILY, HM MecALBl ¥ JHM 10 JIyHe, HO IIPUHAMN HEKYI c00-
CTBEHHYIO CXeMy. Befib OHM XOTe/u, YTOOBI )KePTBOIPUHOIIEHNsI 6OTaM IIPOUCKO-
OVIN He B OMHO U TO K€ BpeMs Iojia, HO pacIpefe/sAIiCh II0 pa3HbIM BpeMeHaM Io-
I, IPOMUCXO/A JIETOM U 3MIMOJ, OCEHBIO Y BECHOI.

OHu B3 rof B 365 gHelt: Begb OHM B3sUtN 12 TpUALIATYHEBHBIX Mecs1eB U 5 fo-
0aBOYHBIX fHell. A Y4 [Hs] OHM He OGAB/IA/MN 1O YKa3aHHOJ BbILIe TIPUYMHE, YTOOBI
MIPa3gHMKY CABUTAINCDH Ha3afl. 3a 4 rofa NmpasgHuKM oTcTaBamu oT CoMHIIA Ha Le/blil
TieHb, a 3a 40 eT — Ha 10 iHel B CpaBHEHUY C COTHEYHBIM IOfloM. Tak YTo IPa3sgHMUKK
OTCTaBIM HA CTOJIBKO [THEI TI0 CPAaBHEHMIO C T€M, KaK ect Obl OHM MPUXOAMINCH Ha
OJHM U Te e BpeMeHa roga. 3a 120 jieT HakalIMBaeTcsA pasHuUIla B OfUH MecAll U II0
OTHOIIEHUIO K COJIHEYHOMY 'Oy, ¥ IT0 OTHOIIEHMIO KO BpeMeHaM Iofia.

I[To aToit MpUYMHE BO3HMK/IA MIMPOKO PACHPOCTpPaHEHHAs OIIMOKa, IMPUHATAS
9/UIMHAMU B Te4eHMe MHOTMX BpeMéEH, BIIOTb [0 HallleTo BpeMeH!U. BonbINHCTBO
3JUIMHOB IIOJIarajao, 4TO erUIeTCKue MpasgHUKM VIsuabl 1 3MMHee CONMHLECTOSHNE
o EBJIOKCY coBIafaloT, X0Ts 3TO IOTHOCTbIO HeBepHO. Benb nmpasguuky Vsuae! Ha
LIeJIBIN MECAL] OIIEPEXKAIOT 3MIMHEE COJTHLIECTOSAHME.

Ata ommbKa MPOUCXOAUT 13-3a BBILIIEHA3BAHHOI IpU4IMHbL Bemb 120 et Hasap
npasgHuKY V3ugsl NpUXogWINCh Ha 3MMHee CONMHIeCTOsIHME. ** 3a 4 rofja moyda-

> Apar, fenenus 733-739, mep. A. A. Poccuyca.

32 9o coobutenne ['eMyHa CIIy>KUT OCHOBOIL [/Is FATUPOBKM €r0 >KU3HM: HYXXHO B3ATb
rofi, KOrfia erumercKue npasfgHecTBa B 4ecTh VI3uapl IpUXoananch Ha 3MMHee COMHIIECTOA-
He, U IpubaBuUTh K HeMy 120 set. CaMble ITO3[HME aBTOPbI, KOTOPBIX YIIOMUHaeT ['eMuH Bo
Bsedenuu — I'mnnapx, ITonmn6bmit, Kpater, Boar — Bce >xunnu Bo II Beke fo H. 3. Heckombko
Io3jHee, B I1epBoli onoBuHe I Beka 1o H. 9., xxuin [locuponnit, kK Memeoponozuxe KOTOpOro
I'emun cocraBmn xoMMmeHTapuii. C gpyroil CTOpOHBI, CaMblli PAHHMII aBTOP, YIIOMMHAIOLINIT
I'emyua — aro Anekcannp Adpopucuiickuii, paborasumii B koHue II B. H. 9. Takum o6pa-
30M, TeKCTya/IbHble CBUMETENNbCTBA JAIOT J/id >KM3HM ['eMMHa JOCTaTOYHO IMPOKMUIT poMe-
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JIOCh OIlepe)KeHNe Ha OfVH JIeHb, ¥ 3TO He BbI3bIBA/IO OLIYTMMOI pasHUIbI CO Bpe-
MeHaMu rofa. 3a 40 neT moay4anoch onepexxenne Ha 10 gHeEN, U 3TO oIepexeHue
TaK)Ke He CAMIIKOM olyiianock. OgHako Temnepb, korga 3a 120 n1eT BO3HUKIIO OIle-
peXXeHMe Ha OJVH MecAll, OINMOKY TeX, KTO CUMTAeT, YTO Mpa3gHMKM VI3uas! coBma-
JAI0T C 3VIMHMM COJIHIIeCTOsIHMeM 10 EBJIOKCY, yke He/lb3sd 00OTYM MOTYaHUEM.
Pasauna B ofuH MM gBa NHA JOMYCTUMA, HO ONEpEeXEHMe B ONVH MeCAl CKPHITh
HEBO3MO>KHO. MOTYT OBITh 00>Ka/I0BaHbI Be/IMYMHBI JHET, UMEIOLINX OO/IbIIYIO pa3-
HHUIy C 3MMHMM COJIHLIECTOSTHYIEM; U IVHVMY, BblYepUMBaeMble COTHEYHBIMI JacaMl,
MO3BOJIAIOT YCTAaHOBUTb MICTUHHDBIE COJIHLIECTOSIHUA, IPUYEM IIpex[e BCEro — Y
eTUIITSIH, IPUPOXK/IEHHBIX HaboaTenell. Tak 4To mpasgHUKM VISUABI IPOUCXOAAT
paHbllle 3MIMHETO CONTHIECTOAHMA, M paHblIe JIeTHETO COMHLECTOAHNA, O Y€M YIIO-
MuHaeT JparocdeH B Tpakrate O 8ocomunemuu. VI OHU MPOUCXOAAT U OCEHbIO, U
OKOJIO TIETHETO COTHIIECTOSIHMSA, ¥ BECHO, ¥ OKOJIO 3IMHETO COMHIeCTOsAHMA. Benb
3a 1460 neT nmpa3gHUKM IPOXOMAAT Yepe3 BCe BpeMeHa rofia i OIATh BO3BpaljaloTcA
K TOMY K€ CaMOMY CPOKY.

W Tak ernnTsHe ¢ MOMOIIBIO CBOEN CXeMbl IOCTUIIV Ha3BaHHBIX BBbILIe Iefieit, a
9/UIMHBI, MMeBIVE IPOTUBOIONOKHOe MHeHue, Opanu rofsl o ConHIly, a IHU U
MecsALbl — 10 JIyHe.

Ul npeBHME IpUHANM TPUALATUAHEBHBIE MECSIIBI C TOOBBIMY BCTaBKaMu, O6ojee
ObICTpBIe B CPAaBHEHNU C ABJIEHNMAMU U OTBEpraeMble ICTUHO, TIOCKOJIBKY BCe THU U
MecsIIBI He cornacyioTcs ¢ JIyHoli, u rop He nogcrpansaercs k ConHiyy. Tak 4To oHM
VICKa/IM TIePUOJ, KOTOPBIIT IT0 TOfiaM COTIacOBBIBaICs Obl ¢ COMHIIEM, a 110 MecslaM
U gHAM — C JIyHOIt; ¥ 9TOT IIepUOJ KO/DKEH ObII OXBATBIBATh 1I€/10€ YIC/I0 MECALEB,
1L[e710€ YYCTIO FHEI U LIeJIoe YUCTIO JIeT.

Bocbmunerne

ITepBBIM B KayecTBe TAKOTO IEpUOJA OHU B3S/IM BOCBMMIETHE (OKTAETNPIC), OXBa-
ThIBamLlee 99 MecsAleB, U3 KOTOPBIX 3 BCTAaBHbIX, 2922 nHA u 8 ner. BocbMmunerne
COCTaBJIAETCA CHAeRyoIMUM NyTEM. IIOCKONMBbKY COMHEYHBIN TOf, COOEpKUT 365%
JiHelt, a IYHHbIN Tof — 354 pHs, 6epércsi M3ObITOK, Ha KOTOPBIN COTHEYHBIN TOJ
MpeBOCXOANT JTYHHBIN: OH paBeH 11% gHAM. Ecmu Mbl BO3bMEM Tof, U3 TYHHBIX Me-
Csi1leB, HaM HeOCTaHeT IO COTHeUHOoro roma 11% mHeit. BoT oHU U McKanu, CKOJIbKO
pa3 Hafo B3ATb 3TOT U30OBITOK, YTOOBI MIOIYINIOCH 1]eI0€ YMCTIO JHEN 1 1eIoe YIC-
JIO MECALIEB; U €C/IU B3ATh ero 8 pas, nomyunrca 90 fgHeit, wim 3 MecAna.

JKYTOK ¢ mepBoii Tpetu I B. 10 H. 3. 1o koH1a II B. H. 3. IloaToMy acTpoHOMIYECKOE CBUTIE-
TeNIbCTBO caMoro ['eMiHa OKa3bIBaeTCsA BeCbMa LI€HHBIM.

BonbIIMHCTBO aBTOPOB CXOAATCA Ha TOM, YTO 3TO CBUMIETE/NIBCTBO IO3BOJIAET JATHMPO-
BaTb cospaHme Beedenus npubnusntensHo 70 r. go H. 3. O1To Heiirebayep, ZoBogbl KOTOpO-
TO OCHOBBIBAIVCh Ha COIOCTABJICHNN eIMIIETCKOTO U I0MAaHCKOTO KaJleHapell, IpeIosKuI
CIOBUHYTD 9Ty JATUPOBKY Ha 50 T. H. 3. [leTambHOE 006CY>K/IeHUEe STOTO BOIPOCA CM. B BBOJHOII
cTaTbe DBaHCa 1 beprrpeHa Kk aHIIMIICKOMY IlepeBOfy Beederus.
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IToCKONBKY 110 CpaBHEHMIO C COTHEYHBIM IOIOM HaM HefoCTaéT 11% mHei, ACHO,
YTO 32 8 JIyHHBIX JIET II0 CPAaBHEHMIO C COJIHEYHBIMM TOJlaMy HaM HepocraHeT 90
IHelt, To ecTb 3 Mecsna. Ilo 3Toil mpuymMHe B KaKZOM BOCbMmieTun 6epyrcs 3
BCTaBHBIX MeCAI[a, TaK YTO BOCIIOTHAETCA HEJOCTAaTOK, €XKETOTHO BO3HUKAIIIUI B
CpPaBHEHMM C COJTHEYHBIM TOJIOM, ¥ II0 IPOIIECTBMM 8 JIeT BCE HaYMHAETCA CHA4Yala,
OIATb COINACYACh CO BpeMeHaMM roja. VM momy4aercs, 4TO >KepTBONPMHOLIEHNA
6oraMm Bcerzia [e/al0TCs B OHYU U Te )Ke BpeMeHa roja.

BcraBHble MecsIpl OHY TOOAB/ISIIN TaK, YTOOBI T€ PACIPENeIMINCE TI0 BO3MOYKHO-
CTV PaBHOMEPHO. Befib HUKTO He JJOJDKEH >KJIaTh, IIOKA 00pa3yeTcss MEeCYHOE PacXOx-
nieHve ¢ apnteHvsMy 1 ConHIe yOexXuT BIiepén Ha Lenbiii MecAn. Ilo aroil mpuunHe
BCTaBHbIE MeCALbI JOOAB/IAMCD B 3-11, 5-11 U 8-71 TOIbI, TAK YTO [jBa MECALA BbIIIALaI
HOCJIe IBYX JIET ¥ OAMH — II0C/Ie OJHOTO rofa. J He OyneT pasHULIBL, ec/m KTO-HUOY b
IIPOU3BEJET TAKOE JKe paclipefie/ieHNie BCTaBHBIX MECALIEB 110 JPYTYM TOJjaM.

JIynusiit rog 6epércs B 354 gus. [1o 9T0I IpudnHe OHM B3sUIV TYHHBIN Mecs1] B
29%, pHeil, a [BOIHON MecAl — B 59 nHeit. I1o/MHBIN U IyCTOM MeCALBI 6CPYTC${ no-
0uepENIHO, IIOCKOJIbKY IBOIHOI TyHHBII Mecsll cocTaBiAeT 59 fHell. Tak 4To B rogy
IojTy4aeTca 6 TMOMHBIX M 6 MyCTHIX MecsAleB, BMecTe 354 muA. Ilo aroil mpmymHe
TIOJIHBII U ITYCTOV MeCAIbI 6epyTCs T00YePETHO.

HedeKTbl BOCBMMUIETHIT Y IIONBITKY VX ICTIPAaBUTD

Eciu MBI XOIMM TOBKO TOTO, YTOOBI TOJL cornacoBbiBacsa ¢ ComHlleM, MCIIONIb30Ba-
HIle BBIIIEHa3BaHHOTO Iepuofa OyheT COIMacoBaHO C siBleHMsAMU. > Ecmu xe He
TOJIBKO TOJ BO/DKeH 6patbes mo CoHILy, HO ¥ Mecsnbl 1 iHu — 110 JlyHe, Hafjo 06-
IyMaTb, KaK JOCTUYb 3TOI Le/N.

IIoCKONBKY JIyHHBI MeCAL, COLEP>KUT B TOYHOCTU 29%:Y/33 THEN, I B BOCbMMIIE-
TUU VIMEETCSI BMECTe CO BCTaBHBIMU 99 MecslleB, YMHOXUM 29%2Y53 nHeEN B MecALe
Ha 99 Mecsaues u nomydnMm 2923% pus. Tak 4To 3a 8 coNMHEYHDIX /€T ClefyeT B3ATb
2923% nynHbpIX pAHA. Ho comHeYHBIN TOf comepXXuT 365% [Hel, Tak 4YTO
8 COTHEYHBIX JIET OXBAThIBAIOT 2922 JHA: Bellb MMEHHO TaKUM OyfeT BOCbMUKpAaTHOE
KOJIMYeCTBO JHeN rofa. VM ecnu 8 MyHHBIX 7eT copepskar 2923%: mHA, TO TOrma 3a
Ka)XJj0e TyHHOE BOCbMIJIETIIE€ MBI 3alla3[iblBa€M Ha MO/ITOPa OHA. 3a 16 TyHHBIX /€T
MbI 3amasjpiBaeM Ha 3 fgHA. [lo sTOl mpuYmMHe 3a KaXfloe LIeCTHAfLUATHJIETHE IO
6ery JIyHbl 006AB/IAIOTCA 3 [AHS, €C/IU TOBKO rofbl Mbl 6epéM 1o COMHILY, a MeCsIbl
u fHu — 1o JIyHe.

OpHako Ipy TaKOM VICIIPaB/IeHNY BO3HUKAET Jipyras oumoka. Benpb 3 mob6aBouHbIX
JIYHHBIX JHS, 0Opasymomyecs 3a 16 COTHeYHBIX JIeT, 3a 10 mecTHaguaTwIeTit faot 30
IHeI II0 COMHEeYHbIM BpeMeHaM rOfia, TO eCTh Lie/blit MecAll. 1o 3Tolt mpuunHe 3a Kax-
mpie 160 1eT OT BCTaBHBIX MeCSAIEB BOCBMWWIETUII OTHMMAETCS OOUH MeCAIl. Tak 4To

>3 CormacoBaHie C sIBIEHUAMU IIPOU3OIAET, MOCKOIbKY BOCBMI/IETE COREPIKUT Lieoe
4ycio neT. OTHAKO OHO He COTEPKUT IIe/IOTO IMC/Ia MECAILEB, €C/IU YYECTh, 9TO TyHHBIN Me-
cA1| He paBeH 29% IOHA, HO IPEBBIIIAET 3Ty BeINIMHY Ha Y33 IH:A, KAKOBOE IIPEBbIIIEHNE T10-
Ka 4TO He IPMHMMAJIOCh B PacuéT.
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HpOTUB 3 HEOOXOIMMBIX MecsleB, KOTOpbIe OepyTcst 3a KaXKzple 8 7ieT, 37iechb OepyTcs
TOJIbKO 2 Mecsilia. VI moc/ie OTHATIS 9TOTO Mecsilja MeCsILbl U JHV BHOBb OYAYT COI/IAco-
BaHbl ¢ JIyHOI, a rogpl — ¢ ConHiieM.

W Bcé e aTO yydllieHVe He MPUBOAUT K COIIACUIO C ABIeHNAMN. BocbMumeTne B
LIeJIOM He JOCTUTAEeT COIVIACKA UM IO MeCALaM, ¥ IO JHAM, U 110 BcTaBKaM. Benb Mecad-
HOe BpeMs 3[ieCh He 0epéTcsi TOUHBIM. TOYHOe MeCsYHOe BpeMsl COCTaBIsIeT 29 IHel U
31'50"8""20"".** [IToaTomy 3a 16 yeT IPOTUB 3 BCTABHBIX MECSLIEB HY>KHO HOOAB/IATD 4
IHAL]

ITosToMmy He ciemyeT HU 3a KaKoil Iepyof, 6paTh paBHOE YMC/IO ITYCTBIX M MOJTHBIX
MecsILIeB, HO TTOJTHBIX JIO/DKHO OBITH OOJIbIIle, YeM MyCThIX. Befb eci Ol BpeMs OfHOTO
MecsIla COCTaB/sIo 29% nHsA, Hafo 6bUIO OB OpaTh paBHOE YMC/IO MOMHBIX M ITYCThIX
MeCSIIeB; Ceifdac ke MMeeTCs OLIyTUMas HOJIA MeCAYHOTO BpeMeHU, oOpasyomas of-
HOJJHEBHYIO BETMUMHY, U 110 9TOJl MPUYNMHE IIOJIHBIX MeCALEB HO/DKHO ObITh GO7blIe,
YeM ITyCThIX.

V1 B camoM fiere, 3a 8 et He 06pasyioTCsl 3 BCTaBHBIX Mecsitia. Ecv iyHHBI rof co-
crapysieT 354 [HS, TO M30BITOK COMTHEYHOTO rofia paBeH 11% JHAM; U eCly YMHOXKUTD
ero Ha 8, momyuntcs 3 BCTaBHBIX MecAld. OfHaKO TOYHOE 3HadeHMe JIyHHOTO rofa
BecbMa 6/m3Ko K 354% maaAM.> Ecmu Mbl BbraTeM 354% us 365Y%, nonyunrca 10%2%5%12
JiHeT; YMHOXKasI Ha 8, [o/Iy4aeM 3HadeHue, BecbMa O/m3Koe K 87% fHAM.> JTu gHM He
COCTaBJIIIOT 3 MeCsIa; 110 STOJ IpUUMHe 32 8 JIeT He CiefiyeT OpaTh 3 BCTaBHBIX MecsIa.

OTO CTAHOBUTCS SICHBIM IIPY PACCMOTpPEHNN fieBATHaALaTwieTys.” Benp 3a 19 net
OepyTcs 7 BCTABHBIX MECALIEB; U IeBATHAILIATIIETIIE COITIACYETCS CO B3SATBIMM MeCsLa-
M1 Ha OOJ/IBIINX BpeMeHax. 3a 8 JleBATHA[LATIVIETUI OepyTcsa 56 BCTaBHBIX MeECSIIEB.
A 3a BocbMmteTyie 6pasoch 3 BCTaBHBIX MeCAI[a, TaK YTO B 19 BOCBMWIETHUSAX, TO €CTh B
152 ropax, 6panock 57 BCcTaBHBIX MecstieB. Ho 3a 9T0 BpeMst 110 [ieBATHAILATIETISIM,
HaXOMAIIMMCS B COIVIACUM C SIBJICHVSIMY, OepéTcsi 56 BCTaBHBIX MeCsLeB; TaK YTO IO
BOCBMWWIETVAM IIOTy4aeTcsl Ha OAMH BCTaBHOM MecAl 6osblre. Tak 4To BOCbMMIETVIE
He COMIEP>KUT 3 BCTaBHBIX MECALEB, HO NIEPUOJ, U3MEHAETCA B 3TOM OTHOLIEHNM.

>* Ecnu mepednTaTbh OOBIKHOBEHHYIO APOOb %:Y33 B IECTUAECATEPUIHYIO C TOYHOCTHIO
IO KBapT, momyantcs 31°49705"27"". Tak 4To mectumecsTepudHas gpobs 31'50708"20"",
KOTOPYIO IIpUBOAUT ['eMMH, IIOTy4eHa He3aBMCUMBIM 00pa3oM. DTOT pe3y/IbTaT HpUHazJIe-
JKUT BaBIWJIOHCK/M aCTPOHOMaM.

> 3mech fpoOHast 4acTh %33 OKpyI/IeHa 5o V33 = Y5,

> Pe3y/IbTaT YMHOXKEHUSI TOYHBLIT; BO3MOYKHO, YTO [eMUH TOBOPUT O NPUOIMIKEHHOM
pe3ynbTare, IOCKO/bKY 3HaYeHue 3545 ObUIO IpUOIIKEHHBIM.

7 OtkpbiTHEe 19-7eTHero 1uKIa 0OBIYHO MPUIMCHIBAeTCSI MeTOHY — acTpoHOMY, pabo-
TaBIIEMY B A(l)I/IHaX BO 2-11 1To10BMHE V B. JIO H. 3.
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eBaTHagIATIIETAE

ITocne TOroO, KaK BOCBMUJIETIIE OKA3a/lI0Ch BO BCEX OTHOLIEHUAX OIIMOOYHBIM, aCTPO-
HOMBI U3 Kpyra EBKTEMOHA,”® OMINIIIA n KAJUIMIINIA® cocTaBum [pyroit, AeBsT-
HaaIaTUIeTHUI Hepmon.6° OHu 3aMmeTynu, 4to 19 mer oxBarbiBaloT 6940 mHewn, Mim
235 MecsiLeB, BKIIOYasl BCTaBHbIE; U B 19 ropax Oepércst 7 BCTaBHbBIX MecsieB. [Ipu
3TOM TOJI COTEPKUT 365%10 mHeit. V13 235 mecaneB 6epércs 110 mycToix 1 115 MOMHBIX,
TaK YTO He BCerga 6epyTcs I0ouepéHO TO OfUH IyCTOI, TO OAVH IIOJIHBI MeCHIl, HO
MHOT/IA U [1Ba ITOJIHBIX MecALa NoapAx. IloaToMy u mpupopa cOOTBETCTBYET ABJIEHUAM
II0 OTHOIIEHMIO K JIyHe, TOITIa KaK B BOCbMW/IETII — HE COOTBETCTBOBAIA.

W3 235 mecsanes 110 6epyTcs mycThIMM IO Ciefytomelt npudnHe. CHavaaa OHU
B3N 235 Mecs1eB 3a 19 yieT, NpeAronoXus, 4T0 Bce OHY OYAYT TPUALIATYTHEBHBI-
MU, Torfa Bcero nomydurcsa 7050 mHeit. 3aTeM OHM CKa3aaM, 4TO IMYCTBIX MecCAlleB
6ynmet 110: 110 3TOJ IpUYMHE B AeBATHALATIICTUN TTOTydaeTcsa 6940 TYHHBIX THeIL.
Benp 7050 pHell, OTyd4eHHbIE U3 BCEX TPUALLATUIHEBHBIX MECALEB, MPEBOCXONAT
6940 nHeit Ha 110 gHeit. Tak yTo 110 MecsALeB 6epyTcsa MyCTHIMMU, YTOOBI B 235 Me-
cALlaX JeBATHAALATIWIETH MOMyIunoch 6940 nHeri.

YroObl MCKITIOUEHUE THEN MPOUCXOAUIO IO BO3MOXXHOCTY PaBHOMEPHO, OHU
pasgemnmu 6940 nHelt Ha 110 1 momy4dnan 63 gHA. Tak 4To mojieXxar yCTpaHeHUIO
J{HV, pa3fie/IEHHbIE IIPOMEXYTKOM B 63 fHs.5' V] He BBIXOAUT Tak, YTOOBI TOBCIOLY
YCTPAHANUCh TPUALIATbIE IHYM, HO YCTPAaHMMBIMM HA3bIBAIOTCA IHU, Pasfe/€éHHbIE
IIPOMEXYTKOM B 63 IHA.

CeMI/IHeCﬂTI/[IIIeCTI/UIeTI/Ie

B sTom mepuope MecsAIpl IpefCTaBAAITCA XOPOIIO OIpefile/IEHHbIMY, U BCTaBHbIE
MecsALbI COITIACYIOTCSA C SABJAEHUAMY; 2 BOT FOJ0BOE BpeMs <He> COITIACOBAHO C AB-
JeHVAMY. MHOTO/IeTHUMY HaOJIOJeHUAMY YCTaHOBJIEHO, YTO TOJJOBOE BpeMs CO-
craBiAeT 365% [HHA, TOra KakK B [E€BATHAAUATUIETUM OHO IIONTY4aeTCA PaBHbBIM
365% mreit. Tak 4TO OHO MpeBOCXOIUT 365Y% IHA HA Y76.

ITo aToit mpyr4MHe acTPOHOMBI 13 Kpyra KAJUIMIIIIA mcripaBuiu u30bITOK THe
U COCTAaBUIU CEMUIECSATUIIECTUIIETIE, COCTOsAIee U3 4 MeBATHAMIIATUIETUN U OXBa-
ThIBatoliee 940 MecAleB, cpefin KOTOpbIX 28 BCTaBHBIX, U 27759 pHeit. ITopagox
BCTaBHBIX MECALEB B HEM TOT >Ke caMblil. VI cumMTaeTcs, 94TO 3TOT IEPUOJ HaUIy4-
M 06pa3soM COTIACYeTCs C SBJIEHVSIMU.

8 EBkTeMOH (yM. 432 10 H. 9.) — adUMHCKUIT aCTPOHOM, paGOTaBLINII BMecTe ¢ MeTOHOM.
B HEKOTOPBIX MCTOYHMKAX OHM YIIOMMHAIOTCA BMeCTe B CBA3U C 19-T€THUM IUKIOM WIN C
OTIpefieNieHNeM JIETHETO COMHIIECTOsIHS 432 roza 1o H. 3. ([Itonemeit, Anvmacecm 3, 1).

> Kayymm (370-300 mo H. 9.) — admHCKMIT acTPOHOM U3 Kpyra ApucTorerst. VI3BecTen
CBOEIT MOJIEbI0 TOMOLIEHTpIYecKuX cdep. Bropoit ynmomunaemsiit 'emunom acrpornom, Ou-
JIVIIII, MaJIO M3BeCTEH.

% Kammmmy 0o6GbIMHO MPUIMCHIBAETCS OTKPBITHE 76-TIETHETO LMK/IA, O KOTOPOM pedb
UIET HIDKE.

81 To ecTb — KaXKIbIil 64-11 feHb.
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9. O CBETE JIVHBI
JIyna ocBemaerca ConHueM

JIyna ocBemaerca ComnHieM. Bengb e€ ocBeméHHas CTOpOHA BCerfa MOBEPHYTa K
Comnuny. Korga ona Bocxoput nepen, ConmHieM, €€ oCBeléHHasA CTOPOHAa CMOTPUT Ha
BOCTOK; a Korjja oHa cagutcs nepep, ConHiieM nin Benen, 3a ConmHIleM, e€ ocBeléHHasA
cropoHa obpaitena k ConHily. B HeKoTopble penkie THY MOXHO Hab/mo#aTh, Kak JIy-
Ha cagutca 3a ComnHIleM, U e€ oCBellléHHasA CTOpPOHA CMOTPUT Ha 3aIlaf, a HOYbIo OHa
npoxoguT Myumo ConHua u Bocxogut nepeq, ConHIeM, TaK YTO €€ OCBell|€HHas CTO-
poHa cMoTpuT Ha BocTOK.* OTciofa sicHO, 4to JIyHa ocserjaercst ConmHIeM.

Mosxer HabmogaTbcs u BoT 4To. Korga CosHile BOCXOOMUT Ha 3MIMHEM TPOIIUKE,
TOTZIa CepelyHa OCBelEHHON JacTu JIyHpl cMoTput Ha ComHIle, TaK 4TO IpAMasd,
coeguHALIIAA pora JIyHbl, IenTcA MONoNIaM U IOJ IPSAMbBIM YIJIOM IIPSAMOIM, IIPO-
BenéHHOII oT 1eHTpa ConHija yepes cpenHee cedenne JIynnl*” U korga ConHile Boc-
XOIMT Ha JIeTHEM TPOIIMKe, BHOBDb Cepe/iVIHa OCBeIEHHOI yacTy JIyHbI obpaleHa K
cepennHe COJHIIA, TaK YTO YIIOMSAHYTas BBIIIE IpsAMas AE/UTCA CXOXKUM 00pa3oM,
IOIIO/IaM U IOJ] IPAMBIM YITIOM. JTO Ke IPOMCXOAUT U Ha 3akarax. V aTo cBupe-
TEeJIbCTBYET O TOM, 4TO JIyHa ocBemaercsa ConHLeM.

O6mbsacuenue ¢as JIynsr

OcBeménnas yactb JIyHbI KOHEYHO >Ke BcCerja sB/IsgeTcsa Iomycdepoil, HO OHa He
Bcerjia MIpeCTaB/IAeTCsl OIMHAKOBO OCBEIIEHHO /I Halllero 3peHMs 1U3-3a CBOEro
pacnonoxeHus oTHOcuTeNbHO CoHIA.

Korpa na tpuauarseiit fenp ConHile 1 JlyHa OKasbIBalOTCA B ONHOM Ipagyce, TOrma
ocBelaercs noaycdepa, cMorpsamas Ha CosHIle ¥ OTBEPHYTast OT HAILIETO 3PEHNA: Beflb
Jlyna nepenocurcs Hioke Comnnua. Korga JIyna otkionserca ot ComHila B HOBOIYHIE,
OHa HaOMIOIaeTCst cepriooOpasHoOIL: Beab OCBEIEHHAs Ioaycdepa UMb Mol <da-
CTbI0> HaK/IOHEeHa K HarleMy speHmto. Korga JIyna orxoput ot ConHlja B cliefiyloliye
JTHV, OCBEIIEHHasA 4acTb IpecTaB/AeTcss HaM Bcé Gosbiueit u 6ombureir. Korma JlyHa
orxogut oT CoJHIIA Ha % 30AMaKa/JbHOTO KPyTa, OHA HAOJIONAeTCs TIOJIOBYHHOI: Beflb

2 310 yTBepKHEeHMe 04eBNUAHO HeBepHO. Monopas JIyHa, 3axopsias 3a ComHIeM, He MO-
KeT HOoublo oborHath COJIHIlE, ITOCKOMIbKY OHA OTCTAéT OT Hero. IIpaBmibHOe yTBepiKHeHie
IOJDKHO 3BYYaTh TaK: «B HEKOTOpbIe pefKye THI MO>KHO HaO/MI0HATh, KaK JIyHa BOCXOIUT Iepen
ConHlieM, 1 e€ ocBellléHHasA CTOPOHAa CMOTPUT Ha BOCTOK, a IHEM OHa NpoxoanuT Mumo ComnHIIA 1
cagurcs Botef, 3a Co/HLeM, Tak 4YTO e€ OCBelI€HHas CTOPOHA CMOTPUT Ha 3ariaji».

310 pacnonoxenne poros JIyHbI 110 OTHOIIEHNIO K Bocxopsiemy COMHIYy IIOKa3aHO
Ha C/IefyIOLleM PUCYHKE.
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ocseménHasn CorHieM nonycdepa IOBepHY/IaCh K HaM HANo/NOBYHY. V yem 60/bInM
craHoBUTCs <othaneHye JIyHpr> or ComHila, TeM OOMbIINM CTAHOBUTCS U OCBELIeHIe.
Korpa Jlyna oxaspiBaercsi B mpoTtuBocTosiHuM ¢ CoJHIEM, OCBeléHHasA Iomycdepa
OKa3bIBAETCsI HAIIPOTMB HAIIETO 3peHnst. VI BooOie, HabmomaeMas Be/MIMHa OCBellle-
HUA NIPONOPLMOHAIbHA oThanennto. Hakonen, xorga JIyna nopgxogut x CosHily, oHa
BBITJIAIUT HEOCBEIEHHOI: Beib €€ OCBEIEHHAs Toycdepa OIATh MoBépHyTa K ComH-
1y. V mormyHo, 4To Tenephb OCBEIEHHAA YacTb JIYHbI CTAHOBUTCA U1 HAaC HEeHaO/Moa-
emoii. OTcrofia ACHO, 4To JIyHa ocBemaerca ComHIeM.

®as3p1 JIyHbl

JlyHa 3a MecssYHOe BpeMsI IPOXOAUT Bce CBOM 4 (asbl, KOX/AYI0 13 HUX JBKABL JTI
(ba3bl TAKOBBI: CEPIIOBY/IHASA, IOJIOBUHHAS, BOSKOBBIITYK/Ias, TIOTTHOJIYHIE.

CepnoBupHasi ¢asa BO3HMKAeT C Hayaaa MeCsIa, IOMTOBMHHAs — OKOJO 8-TO
IHA Mecsla, IBOAKOBBIIYK/IasA — OKOJO 12-TO gHA, IONTHONyHME — OKOJIO Cepef-
HBI MecAL; ¥ 00PaTHO, ABOAKOBBIIYK/Ias IIOC/IE CEPEAVHbI MeCAIa, TOJIOBYHHAS —
OKOJI0 23-TO [Hs, CepIIOBUAHAsA — B KOHIIe Mecsla.

Bapuanuu ¢a3 BHyTpu Mecsana

Opuu n Te >xe asbl JIyHBI He Bcer/ja MPUXOAATCS Ha OHOVMEHHDIE JHI, HO Ha pas-
Hble JHU U3-332 aHOMa/INii OBVDKeHuA.

CepnosBupHas JIyHa paHbllle BCETO MOAB/AETCA B HOBOJIYHIE, II03)Ke BCETO — Ha
3-i1 meHb. M oHa ocTaérca cepnoOBUIHONM MHOTHA JO 5-TO, a caMoe IO3[IHee 1O 7-TO
nHA. IlomoBMHHOM OHA CTAHOBUTCA CaMoe paHHee Ha 6-J1 IeHb U caMoe M0o3[[Hee Ha
8-o11. [IBOAKOBBIITYK/ION OHA CTAHOBUTCS caMoe paHHee Ha 10-11 meHb U camMoe NOo3]-
Hee Ha 13-oit. [lomHONTyHIE HACTyTIaeT caMoe paHHee Ha 13-J1 leHb 11 caMoe MO3/IHee
Ha 17-o011. Bropoii pa3 JBOAKOBBIIIYK/IO OHa CTAHOBUTCA CaMO€ PaHHee Ha BOCXOfie
18-ro HA u camoe no3spHee Ha 22-Ji. BTopoill pa3 MOTOBMHHOI OHAa CTAHOBUTCA Ca-
MOe€ paHHee Ha 21-i1 leHb 1 camoe Mo3fHee Ha 23-11. Bropoii pa3 cepnoBugHOI OHa
CTAHOBUTCA CaMO€ paHHee Ha 25-11 IeHb U caMoe Io3JHee Ha 26-11.

Bpems Bcskoro Mecsinia coctasisieT 29%2Y33 nHeil. BpeMs mecsna usmepsieTcsa ot
COeIVHEeHM O COefVHEHMs WY OT IONHONYHUA o nonHonyHuda. CoefHeHe —
aTo BpeMs, Korfa ComnHie 1 JIyHa 0Ka3bIBalOTCA B OHOM Ipafiyce, YTO IPOUCXOOUT
Ha 30-71 meHb.

 C coBpeMeHHOIT TOUKY 3peHNs, IlepBasi aHOMa/Ius IyHHOTO [BVDKEHMS BOSHUKAET U3-
3a TOTO, YTO OHA ABJDKETCA II0 SJUIMIITUYECKOI opOuTe. B BaBMIOHCKOI Teopuu ABMKEHNS
JIyHbl oTa HepBasd aHOMaaMs NPUOIVDKEHHO OIMCBIBA/IACh C IIOMOLIBI0 apu(MeTHdecKo
IIPOTpeccuu: B TeYeHMe I1epBoil IOJIOBMHBI aHOMA/IMCTIYeCKOro MecsAna JIyHa aBuranach 1o
opbuTe C paBHOMEPHO HapacTaloleil CKOPOCThIO, @ B TeUeHMe BTOPOIl IIOIOBMHBI aHOMA/IN-
cTrdeckoro Mecsna JIyHa aBuramach Mo opéuTe ¢ paBHOMEPHO YOBIBAOIIE! CKOPOCTDIO. DTy
Teopuio 'eMuH paccMaTpuBaeT B IIOCTIE/IHEI T/IaBe CBOETO TPaKTaTa. B reomerpudeckoii Teo-
pyu ['mmmapxa sTa aHOMaINS MOJENVMPOBATACh ABVDKeHVeM JIyHBI 110 SNMIMKITY.
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10. O COJTHEYHBIX 3ATMEHUAX

ConHe4HbIe 3aTMEHMSI MPOMCXORAT U3-3a 3aKpbITusA JIyHoit. CoJHIle TepeHOCUTCs
BBICOKO, a JlyHa — HM3KO, Tak 4to Korga ConHie u JIyHa OKa3bIBalOTCSI B OJHOM
rpagyce,” Jlyna sakpoiBaet CoJHIle, 3arOpaKuBast 1y4dn, ugyine K Ham ot ConmHia.
[ToaToMy rOBOPUTCSI He O 3aTMEHMY B COOCTBEHHOM CMBICTIE, HO O 3aKpbITUM. Bemp
CoJHIle He 3aTMEBAETCS HI B KAKOI CBOEIT YACTH: 9TO MbI IIEPECTAEM €TO BUMIETD U3-
3a 3aKpbITusA JIyHOIL

[To aToit MpUYMHe 3aTMEHMsI He OKA3bIBAIOTCS IJISI BCEX ONMHAKOBBIMU, HO B
Pa3HBIX K/IMMaTaX BO3HUKAIOT OO/bINe U3MEHEHNUS B Be/IMYMHE 3aTMeHNiT. B omHO
u 10 ke BpeMs1 COJIHIIE I/IsI KOTO-TO 3aTMEBAETCsI LIEINKOM, J/IsI KOTO-TO — HAIOJIO-
BUHY, JyI1 KOTO-TO — MeHee 4eM HAIlOJIOBMHY, a KTO-TO HAaOJIIOfaeT ero gaxe He
HaYaBIIVM 3aTMEBATbCsI HY Ha KaKYIO 4acTh.

[/is1 Tex, KTO >KMBET OTBeCHO TOf 3aKpbiTieM, COJIHIIE CTAHOBUTCS L[E/TMKOM
HEBUMMBIM; Te, KTO )XMBET YaCTUYHO BHE 3aKPBITHUs, BUAT 3aTMUBLIENCS HEKYIO
gacTb CONMHIIA; @ Te, KTO >KMBET LIETMKOM BHE 3aKPBITHS, He HAOTIOIAI0T 3aTMUB-
weiicst HU ofHy yacth Comnaia.*

O toM, yro CornHIle 3aTMeBaeTCs U3-3a 3aKpbITHs JIyHOIL, 607Iblile BCero cBupe-
TE/IbCTBYET TO, YTO 3aTMEHMsI IIPOMCXOMAT He BO BCe [IHU, HO TOMbKO Ha 30-if, Korga
Jlyna coenuusiercst ¢ ConmHIleM, a TakXKe TO, YTO BETMYMHBI 3aTMEHMII IIPOMIOPIINO-
HaJIbHBI [CMeLleHNAM | Hace/IEHHBIX 06IacTell.

11. O TYHHBIX 3BATMEHUAX

JlyHHBIe 3aTMeHMs IPOUCXOAAT U3-3a NonagaHus JIyHbl B 3eMHyI0 TeHb. [lofo6HO
TOMY, Kak Ipoure ocBeliéHHble COMHIIEM Te/la OTOPAChIBAIOT TEHU, TaK U 3eMils,
ocseménHas ConHIleM, 0TOpacbIBaeT TeHb. V1 KOHEYHO, 13-3a BeIMYMHbI 3eMIIN T10-
JIy9MBLIASICSI TEHb SBMIAETCS OeCIIPUMECHOI U ITyOOKOIL.

Korpa Jlyna okasbiBaercst B mpoTuBocTossHUM ¢ COJHIIEM, TOTAA B IPOTUBOCTO-
stHuy ¢ COJIHIIEM OKa3bIBAeTCS M 3eMHasl TeHb:” IT0ITOMY pasyMHO cumTaThb JIyHy,
MIEPEHOCUMYIO HIDKe TEHM, ITONA/Ialolell B 3¢ MHYIO TE€Hb.

W Bcerpa Ta €€ 9acTb, KOTOpas IIOIaja B 3¢MHYIO TEHb, CTAHOBUTCS HEOCBELEH-
Hoit ConHLleM M3-3a 3aKpbITUA 3eMEil: Beb Ha OHON IPSAMOI OKAa3bIBAIOTCA U
Connue, n 3emid, u 3eMHas TeHb, U JIyHa. Ilo aToll mpuyMHe NTyHHOE 3aTMEHMeE

 TeMUH B CBOEM OO'BSICHEHUN HE IPUHUMAET B YYET HAK/IOH JIyHHOI OPOUTHI IO OTHO-
IIEHNIO K SK/IMIITHKE, 13-3a KOTOPOTO COMHEYHble U IYHHbIE 3aTMEHNsI MOTYT IPOUCXOUTD
7B BOIM3Y Y37I0B JIyHHO OPOMTHI, TaK YTO YC/IOBYS, IIPU KOTOPBIX 3aTMEHIE OKa3bIBaeT-
Cs1 BO3MOXKHBIM, BO3HUKAIOT Pa3 B IIOJITOA.

% Pesy/bTaThl OFHOBPEMEHHOTO HAO/IONEHNISI COTHEYHOTO 3aTMeHus B ['e/uiecrionTe 1
AjexcaHPMHU MCIIONBb30BANTUCH [ UITITAPXOM [I/Is1 OTIpefieNiennsl paccTosHus ot 3emnn po Jy-
HBI 110 TyHHOMY mapamiakcy (cm. Iltonemeit, Anvmazecm V 14, 19; Kneomen, O kpyzospaue-
Huu HebecHvix men 11 3, 1).

7 3eMHas1 TeHb IIOCTOSIHHO NPEOBIBAET B IIPOTUBOCTOSIHUM ¢ COMHIIEM.
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MIPOVICXOAUT He BO BCAKMIA ieHb, HO JIMIIb B cepefiiHe MecsAIa: Belb MIMEHHO TOIa
Jlyna okasbIBaeTCsA B IpOTUBOCTOSIHMM C COMHIIEM.

/ xoHedHO, NTyHHBIE 3aTMEHM: OKAa3bIBAIOTCA O[MHAKOBbIMU IjiA Bcex. Ilpu
COJTHEYHBIX 3aTMEHMAX 3aKPBITUA OYAYT Pa3IMIHBIMU I Pa3HbIX MeCT OOMTaHMs,
U 110 9TOJ NpUYVHE Oy[eT paslInyaTbcs M BeMMYVMHA 3aTMEHNS; a BOT IOINAfaHue
JIyHBI B TeHb IIPY OHOM U TOM >Ke 3aTMeHIM Oy/eT ONMHAKOBBIM /sl BCEX.

Opnako JlyHa He Bcerfia 3aTMeBaeTCs OJVHAKOBO: KOIZlJa OHA IPOXOAUT depes
cepenyHy 3aTMeBaeMoit obmacTy (S péoov ToD EKAELTTIKOD), OHA MOHAfaeT B 3eM-
HYIO TeHb IIe/IMKOM, TaK YTO C HEOOXONMMOCTBIO VM 3aTMEBAETCA IIeIMKOM; a KO
OHa KacaeTcsl TEeHU, 3aTMeBaeTcs HeKoTopas 4dacTb JIyHbl. Cama 3aTMeBaeMast 00-
JIACTD MIMeET BE/INYVHY B 2° Bellb B 9TOM MeCTe IPOUCXOAAT Bce 3aTMeHst JIyHbL. %

Orcroa sICHO, 4TO JyHHblE 3aTMEHM:A NPOUCXOJAT M3-3a NomnafgaHus JIyHbI B
3€MHYIO T€Hb. Ben4mHbI 3aTMEHUII IPOMOPLVMOHATBHO COIVIACYIOTCSA C €XKETHEB-
HBIM JBIOKeHMeM JIyHBI 10 IIMPOTe; U IyHHble 3aTMEHNA NIPOUCXOJAT He B pasHble
IHY, HO TOJIBKO B CepeliiiHe MecsIa.

12. O TOM, UTO ITAHETBI BPAIITAIOTCS IPOTUB IBVDKEHMS KOCMOCA
O KpyroBoM ABIKEHM KOCMOCA

KocMoc pgBIDKeTCa KpyroBbIM IIEPEHOCOM C BOCTOKA Ha 3amajl. Beib 3BE3[bl, KOTOpPbIE
Ha 3axofie Co/lHIIa BUIHBI Ha BOCTOKe, 10 HACTYIUIEHNU HOYM HAOJIIONAIOTCA BCE BBI-
IIle ¥ BBbIIIe; 3aTeM OHM BUIHBI Ha MepuMaHe; IIpY JalbHelleM IIPOX0XKIeHIY HOUM
9TH >Ke 3BE3/IbI HAOTIOAIOTCST CKIOHSIOIVIMICS K 3aIlajly; M HaKOHeI] Mbl BUAMM, KaK
OHM 3aXOfAT. V 3TO IPOMCXOANUT KaXKABIN JIeHb cO BceMU 3BE3faMu. Tak 4To fACHO,
YTO KOCMOC B 1I€JIOM BO BCEX CBOMX YaCTAX ABVDKETCA C BOCTOKA Ha 3aIaf,.

To, 4To OH IPOKU3BOANUT KPYTOBOII IIEPEHOC, JOKA3bIBAETCS TEM, UTO BCe 3BE3MIbI B
OIIHOM MeCTe BOCXOJIST 1 B OJJHOM MeCTe 3ax0fsT. V mocpencTBoM AuomnTpa Habmoma-
€TCs1, ITO BCe 3BE3IbI IIPOM3BOAAT KPYTOBOE ABIDKEHIE, 00XO/s JUONTP B Iie/oM.”

% 3aTMeHNsT BO3MOXXHBI, KOrja JIyHa IOIafjaeT B II0JIOCY, OTCTOAILYIO Ha 2° B 0be CTo-
POHBI OT SKIUNTUKY. ITOT ONBITHBI (aKT ObUT M3BeCTEH BaBUIOHCKUM acTpoHOMaM, u ['E-
MIH cKopee BCEro ONMpaeTCs 3[echb Ha BaBWIOHCKMe McTOYHUKM. IIpocreitmme mopmenn
JIYHHOTO 3aTMeHMs, NMPUHATble B TpedecKoll acTPOHOMUM, AAIOT IJIA IIOJIOCHI 3aTMEeHUA
MeHbiylo mupuHy. CornacHo ['mnmapxy, fuaMeTp 3eMHOI TeHM COCTaBiAeT 2% Auamerpa
Jlynsl. IIpunas BupumMblii guamerp JIyHbl B 12°, momy4yaeM, 4TO MOMYIIMpPMHA 3aTMeBaeMOlt
obmacty cocrasnser %°. [Jo6asus nomyauamerp JIyHBI, TOMTyYaeM MONYIIVPUHY 06IacTH, B
KOTOPYIO HO/DKEeH IONacThb LeHTp JIyHbI, paBHOI %°. DTi pacyéTsl NPUBs3aHbI K HabMOma-
TENI0, HAXORALIEMYCS B LeHTpe 3eMiyu; 4TOObI HMOMYyIUTh OO/ee LIMPOKYI0 IIOIOCY, Hamo
y4ecTb Mapa/ulakc HabmogaTes.

% Iuontp, 0 KOTOPOM TOBOPUT ['eMMH, CKOpee BCero IPeRCTaB/sUI cO00i BU3UPHYIO
JIVHETIKY, 3aKpeIUVIEHHYI0 Ha 9KBaTOPUAIbHOV MOHTVPOBKE.
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06 o6parnoM nBy>KeHuM ConHua u JIyHsr

CornHlIle ke IepeHOCUTCS C 3allafia Ha BOCTOK, IPOTUB JIBVDKEHNUsI KocMoca. JTO sc-
HO M3 TOTO, KaKMe 3BE3[[bI BOCXOAAT Iepefi BocxonoM ConHIla. Benb 3BE3xbl, KOTO-
pble HaOTIOAMMCh BOCXOAALIMMY Ieper BocxomoM CONHIA, B CIeAyIoliye HOYM
Ha0/TIOIAI0TCA BOCXOJAIIMMM €Illé PaHbllle; U 9TO IPOMCXOANUT BO BCe TIOC/IEAYIOLye
Houn. OTcrofia sicHO, uTo CoJHIle epexofUT B CIeAyIoLe 3HaKM 30/IMaKa, JBUTa-
SICh C 3allajja Ha BOCTOK, IIPOTUB JIBYDKEHU KOCMOCA.

Ecnu 651 CosHIle TepeHOCMIOCh C BOCTOKA Ha 3allajl, TO BCEera BOCXOMSIINE Tie-
penl HMM 3BE3JbI CTAHOBWINCH OB HEBVUAVIMBIMY, IIOCKOJIbKY IIPM TaKOM IIepeHOCe
OHM CKPBIB/IVCDH ObI B COTHEYHBIX TyYax (Befb 3BE3[bI BCET/Ia CTAHOBATCS HEBUMU-
MMy B cusiHuu ComHija). OfHAKO e 9TOTO He MMPOMUCXOIUT, HO 3BE3[IbI, BOCXO/S-
mye nepey BocxogoM CoJHIIA, B IOC/IEAYONe HOUM HAOTIOA0TCA BCE BpeMs Ha
6orbIeM U 6O/IbIIEM PACCTOSIHUM OT BOCXOJIA, TaK UTO 32 MECSIYHOE BpeMsl Iepeq
ConHlleM BOCXOJUT Lie/bIll 3HAaK 30fiMaKa, — TOT, KOTOPBIil paHblile CKpbIBajlIcAd B
COJIHEYHBIX JIy4ax (M BCerfia CIeAyIoLNii 3HaK 30/{aKa, B KOTOpbIil neperto ComH-
1le, CTAaHOBUTCA HEBUIVMBIM B COJIHEYHBIX JTy4aX, TOIMA KaK IIPEJIIeCTBYIOIINI eMy
3HaK Habmozaercsa).

Crepymomuit 3HaK 30[jaKa BCer[ja CTAHOBUTCA HEBUIVMMBIM 32 MECAYHOE BpeMs
13-3a TOTO, 4TO B Hero nepexoguT CosHIle, a MpeAbIAYIINIT 3HAK CTAHOBUTCA BUAK-
MBIM Ha PacCTOSIHUM B 2 3HaKa. VI 3To Bcerma NpoucxomnT ¢ KaXKAbIM U3 12 3HaKOB.

Orcroga sicHo, uTo CosHlle [BIDKETCA MIPOTUB KOCMOCA, IEPEXOAS B CIIeAYIOLINe
3HAKM 30[IM1aKa, a He B IIPeAbIAyILIe.

Emé sicHee 3TO ABIDKeHMe Habmomaercst B cmydae JIyHbL: Befb HaOMIOHAeTCs eé
JIBIDKEHE C 3allajia Ha BOCTOK, POTUB JBVDKeHMsI KocMoca. OHO MOYKeT ObITh OCTUT-
HYTO 3a OGHY HOYb, IIOCKOJIbKY O HEM SICHO CBUJIETENIbCTBYIOT siBNeHNA. Benp xorpma Jly-
Ha Ha0JIofjaeTcsl pAIOM C KaKoli-HUOYIb HEIIOABVDKHOM 3Be30l, 32 HOYb OHA CMellla-
eTcsAd OT OTMEYEHHOJI 3Be3fIbl Ha BOCTOK, U [3Be3fia cMemaercs oT JIyHbI] Ha 3amap,.
W 4acTo 3a memyro HOYb OHA CMeIaeTcsA Ha 8° K BOCTOKY OT OTMEYEHHOI 3Be3/Ibl.

Tak 4To €€ HBIDKEHNUe IPOTUB KOCMOCA IIOCTUTIAeTCS HAOJIOfEHMEeM 3a OfHY
HOYb; M OHa IIEPEXOAUT He K NMPeAbIAYLIVM 3B€3[jaM, HO K C/IeYIOIIVIM.

HexoTopsle roBopAT, uTo x0T Connile 1 JlyHa nepexoAT B clefiylollye 3HaKM,
OJHaKO OHM He OBVDKYTCSA MPOTHUBOIIONOXHO JBVDKEHMIO KOCMOCA, HO M3-3a CBOEN
Be/IMYMHBI OTCTAIOT OT Cepbl HENOJBIDKHBIX 3BE3N. [Ipy aTOM HaM KaXkeTcs, 4TO
OHJI TIEPEXOJAT B C/IeAYyIOIIMe 3HAKM MPOTMBOIONIOKHBIM IBIDKEHMEM, OFHAKO 3TO
He uctuHHO: CornHile u JIyHa BpaIaloTcs ¢ BOCTOKA Ha 3aIajfl, HO, 0OTOHseMble KOC-
MOCOM B CBOEM JIBVDKEHVM 110 KPYTY, OHM HAOIIONAIOTCSA B CTIEAYIOLINX 3HAKAX.

/1 oHM MCTIONB3YIOT TaKOe CpaBHEHME: eCII, TOBOPAT OHM, IIPEACTaBUTD cebe 12
6eryHOB, OeryIx 1o Kpyry ¢ paBHBIMY CKOPOCTSIMM, U €€ OTHOTO, COBEpIIalolIle-
rO CXOJIHOE, HO 3aMeJl/IeHHOE JIBVDKEHME 110 KPYTy, HaM Oy/ieT Ka3aTbCs, 4TO OH Ile-
pexomuT Hasapg K craepyoumM [6eryHam]. OfHAKO 9TO IPOUCXOAUT HE 11O UCTHUHE,
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HO, KOTZIa OH JIBIDKETCS TaKMM >Ke JIBVDKEHMeM, M3-3a eT0 MeIJIEHHOCTI HaM Oyfer
Ka3aTbCsl, YTO OH ABVDKETCS B IPOTUBOIIONOXKHYIO CTOPOHY.”’

W sto mpoucxogut Kak pia ConHua, Tak u A JIyssl. Benb, npopsurasach Ha
OZIHY Ty K€ 4acTh KOCMOCa, 113-32 Me[JICHHOCT!) OHY NePeXO/AT B C/IeAyIoLIye [3Ha-
KI1]; IOZOOHO TOMY, KaK Kopabu, MOJHUMAIOIINECS [0 peKaM, M3-3a TeYeHMs Ka-
XKYTCs1 BVDKyIImMICs Haszag. Otciofa sicHo, 4to 1 ¢ ConHileM, u ¢ JIyHoit fena 06-
CTOSIT TaKVM >Ke 00pa3oM.

OpHako 3TO MHEHIe, BbICKa3bIBaeMoe MHOTMMM Gpuocodamit, He COTIacyeTcs ¢
aBneHusaMi. Benb eciiu Obl Tela OTCTaBalM M3-3a UX BEIMYMHBI, TO TOITA OTCTaBa-
HMe IUI0 Obl IO Hapaj/UIeIbHBIM KPyraM, IMOJZOOHO TOMy KakK BCe HEIOJBVDKHbBIE
3BE3JbI I BpAI[eHNI KOCMOCA MIEPEHOCSTCS 110 Tapa/Ule/IbHbIM KPyraM ¢ BOCTOKa
Ha 3amafi. OIHaKO OHY OTCTAIOT He IO MapajUIeNbHbIM Kpyram. CoHIle, ABVDKYIee-
sl TIOCpefiiHe 30[j1IaKa/IbHOTO KPyra, OJHOBPEMEHHO 1 OCYILECTB/IsIET HEePEeXOf II0
IIMPOTe OT TPOIMKA K TPOIMKY, U, KaK 5 IIOJIaralo, ABVDKETCS IPUCYIIUM eMy JABJ-
JKeHNeM KaK ¢ BOCTOKa Ha 3alafj, Tak ¥ ¢ 3amaja Ha BocTok.”' V JlyHa mpousBOAUT
IIPOXOJ], Ha BCIO LIVMPVHY 30[1aKa/IbHOTO KPyra: HO HUYTO OTCTAaIolee Hasaj He MO-
JKEeT BMeCTe C TeM ABUTAThCs MO MIMPOTeE, IIOCKOIBKY OTCTaBaHMe HO/DKHO IPOVCXO-
INTH U3-32 BpalljeHNsI KOCMOCa.

06 06paTHOM IBVOKEHUH ITAHET

Ho cuibHee Bcero 0KHOCTb 3TOTO MHEHWSI OIIPOBEPTAETCsL ABVDKEHUEM IISITH TUIA-
HeT. Belb OHM MHOT[a OTCTAIOT OT HEIOABIDKHBIX 3BE3[, MHOTAA YXOAAT BIEPER, a
MHOT/[a OCTaHAB/IMBAIOTCSI OKOJIO 9TUX 3BE3]I, COBEPILAsi TAK HAa3bIBaeMble «OCTAHOB-
Ki». VI3 9TOro MX ABVDKEHVS 5ICHO, YTO IEPeXOf] K CIeAyIM [3HaKaM] Ipoucxo-
IUT He 13-3a OTCTaBaHMA: Belb TOIMa OTCTaBaHye ObIIO GbI TOCTOSAHHBIM.

OpHako e I KaX[Ooil IUTAHEeTHl MMeEeTCsl CBOsI cOOCTBeHHas cdepmyeckas
KOHCTPYKLms (o@atpomotia),”” 6/1arofapst KOTOPOJ OHA MHOT/A IEPEXOANUT K CIIedy-
IOLIMM 3HAKaM, MHOTAA K MPeNbIAyLIINM, MHOrAa ocTaHaBmuBaercs. [Ina ConHia n
JIyHBI TaKKe MMeeTcsi CBOsI COOCTBEHHAs1 KOHCTPYKIMSA, 0OeCIiednBaroIasi 3aMbIC-

73

JIOBATOE " IIpoucxopAiee 1o IIpupone NBVOKEHME IO IINMPOTE, TaK 9YTO OHU U

ABVDKYTCA € 3aI1ajfja Ha BOCTOK, M COBEPIIAIOT IIPOXO[, 110 IINPOTE.

70 CpaBHeHMe ¢ KOpaG/IéM 1 IIPOTY/IMBAIOLIMMCA II0 €ro ManryOe MacCaXupamy, a TAKXKe C My-
PpaBbsAMY, IIOJI3YLIMIMY II0 FOHYapHOMY KpyTy, cM. Kiteomen, O kpyzospauseruu nebecrvix men 1, 2.

7! C BOCTOKa Ha 3allaji — e)XeJHeBHOe [IBIDKEHNE; C 3alafia Ha BOCTOK — TOfj0BOE BU-
>KeHMe OTHOCUTENbHO Cephbl HEIIOABIDKHBIX 3BE3.

72 Jra chepnueckass KOHCTPYKLUS, BO3MOXKHO, IPENCTaB/sUId OO0 HpeNIosKeHHY0
ATIOJUIOHVEM MOfie/b SIMIMKIIOB, IPUBEAEHHYIO K BUAY BIOXKEHHBIX [APYT B APYyTa JBIKY-
muxca cdep. ITonoOHYI0 KOHCTPYKIMIO yrioMyHaeT Takxe TEOH CMUPHCKII B M3noxeHuu
Mamemamu1eckux npeomenios, nosie3Hbix 08 umenus Ilnamona.

7 TIpencraB/ieHye O «3aMbIC/IOBATOM» [BIDKEHNN IUIAHET, IIPOVCXOMAIEM B Pe3y/ibTare
cBobopHOTO BBIGOpA, IMpMHaAAIexnT cronkam. Cp. Kmeomen, O kpyzospaujeruu HebecHbix
men 1 3; Llunepon, O npupode 60zo6 2.43, 2.58.
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To, 4To myIaHeThl He MOTYT NEPEXOAUTD B ClIeAYIOlMe 3HAK! M3-3a OTCTaBaHMUA,
ACHO TaKKe M M3 OTCYTCTBUA IMPONOPLUM MeXAY BOSHMUKAIOLIVIMU IepeXOfaMMu, C
OJJHOJ CTOPOHBI, ¥ BEIMYMHAMI M PACCTOAHMAMN IIIaHET, C JPYroi CTOpOHHI. Benb
ecny 3aMefjIeHle ITaHeT MIPOMCXOANT M3-3a UX BEIMYNHBI, TO TOTAA JODKHA MIMEThb-
Cs MIPOTIOPUMA MEXIY BEIMYMHAMU ITAHET ¥ BOSHUKAIOLVMY PacCTOSTHUAMMU IIe-
PexomoB. A IOCKONBKY eé HeT, HeOOXOAMMO CKas3aTh, 4TO 0OpaTHOe ABVDKEHNe IIa-
HET IIPOMCXOJUT II0 MIPUPOJE.

U u3 cobcTBeHHOM chepudeckoil KOHCTPYKIMM KaXK[0il IUTAHeThl BUJHO, YTO
BO3HMKAIOIIME IIPY IIEPEXOfie PACCTOAHMA Pa3INYHBI.

13. O BOCXOJAX M 3AXOIAX
O BocxOpax 1 3aX0AaX FTOBOPUTCA B IBYX CMbICTIaX

Kocmoc, ABIDKYIIMiACS OT BOCXOZa K 3aKaTy HHEM 1 HOUBIO, BO3BPAIL[AETCS OT BOCXO/a K
BOCxofiy. B o6patienny KocMoca Bce 3BE3/ibI €KeTHEBHO Y BOCXO/IST, U 3aXOfAT.

U Bocxox (Avatolr)) — 3TO eXKeJHEeBHO NMPOUCXOJsliee TOsBIeHNe U3-3a TOPU-
30HTa, a 3ax07 (§001G) — eXXefHEBHO MTPOUCXO/sIIlee COKPBITIE 32 TOPU3OHTOM.

T'oBopsT Takke 0 Bocxomax (émirohai) u 3axomax (8§00elg), ¥ Tak TOBOPWU/IN HEKO-
TOpBIe He3HAIOIIVe, BOCIIPUHsBIINE 3T0 3HaHMe. OTHAKO pasyidye MeXIy BOCXOLOM
(&vatoln) 1 BocxomoM (£mitoAr}) Bemmko. YTo Takoe Bocxop, (4vatolr)) — yxKe cKasa-
HO BBIIIIe; BOCXO (£7LTOAT]) XKe — 3TO IOsIBIeHNe 13-3a TOPU30HTA, IPONCXOsIIee
tora, korga CosHIje HaxoAuUTCsl Ha ropusoHTe.”! Takoe ke OmpefeieHne UMeeTcst 1
JUTS 3aXOMIOB: B OJJHOM CMBIC/TE 3aXO/IOM Ha3bIBAETCS €XKeIHEBHOE COKPBITHE 3a TOPU-
30HTOM, B IPyrOM — IIOsIB/IEHNE Ha TOP130HTe BMecTe ¢ COMHIEM.

Bupgbp1 BocxomoB 1 3aX010B

[l KaXIoit 3Be3bl MMEITCA [1Ba Bocxoaa (€mtitolal): 06 OIHO TOBOPSAT Kak O Be-
JepHeM, O [PyroM — Kak 00 yTpeHHeM. Y TpPeHHMIT BOCXOJ — KOT/ja BMeCTe C BOCXO-
nauyM ComHIleM BOCXOAMUT HeKasl 3Be3Jia, B TO JKe CaMoe BpeMs IOsB/IAACh Ha To-
PU3OHTe; BeYepHUI BOCXON — Korfa BMecTe ¢ 3axomsaiium COMHIIEM BOCXOINUT
HeKasl 3Be3/a, OSB/ISASACh BMECTE C HUM Ha TOPU3O0HTE.

YTpeHHMe U BedepHUe BOCXOBI JIE/IATCS HA/JBOE, U OFHMU U3 HUX HA3bIBAIOTCS
VICTUHHBIMMY, IPyTie — BUAMMBIMU. VICTMHHbBIE — KOTJla BMeCTe 10 MCTMHE Ha o-
PU30HTe HOSAB/AITCA Bocxopsinee CoHIle 1 HeKask BOCXOAALIAst C HUM 3Be3/a; 9TOT
BOCXOJ] OKa3bIBaeTCsl HeBUAMMBIM m3-3a nydeit Conmnuma. Ha ciemyrommit meHb
CornHile 00paTHBIM IBIDKEHMEM IIEPEXOIUT K CIeAYIOIINM [3HaKaM]|, U 3Be3ja BOC-
XOIMUT HacToibkKo paublre ConHila, HackombKo COJHIlE Mepenyio K CaefyIinM
[3Hakam] 3a Bpems opHoro gHsA. Ho BOcXop 3Be3zbl BCE paBHO HEBO3MOYXKHO HaOJIIO-
JaTh, TaK KaK OH MepKHeT B cusAHuM ConHua. V onATh Ha cnenyromunii neHb ComHIe

74 Bocxog;, BO BTOPOM CMbICIE (€TITOAT]) Ha3bIBAETCsI Te/IMAKMYECKIM BOCXOLOM, €CTIN OH
IPONCXONUT YTPOM, ¥ aKPOHMYECKMM BOCXO[IOM, €C/IM OH IPOMCXOAuUT BedepoM. Hipke B
9TOJI I71aBe pedb O BOCXOZAX U 3aXOfax UAET MIMEHHO B 9TOM, BTOPOM CMBICTIE.
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HepexXouT K CTIeAY0IMM [3HaKaM], U 3Be3[ja BOCXOJUT HACTONbKO paHblie ComHIa,
HackonbKo CoJHIIe IepeBIHY/IOCD 3a iBa IHA. B cemyromye fHM 3Be3/ja BOCXOANUT
Bc€ paHblle ¥ paHblle meper BocxomoMm CoHIA; M KOIJja OHa BOCXOJUT PaHblIe
HACTOJIbKO, YTO CTAHOBUTCSA BO3MOXXHBIM HA0/MIOAATDh €€ BOCXOJ, YCKO/Ib3HYBIINIL OT
nydeit Co/HLIa, TOITa TOBOPAT, YTO 3Be3/ja COBEpILAaeT BUVMbLIl yTpeHHUI BOCXO.

ITo aT0JI MpUYMHE B MOCTAHOBIEHMAX HAPOJHOTO COOpaHMs YKa3bIBAIOTCS BU-
IUMBbIe BOCXOJIbI 3BE3JI: Belb MCTUMHHbBIE BOCXObl HEBUAUMBI ¥ HEeHaO/II0gaeMbl, TO-
I7ia KaK BUAVMBIE — U NIPeACKa3yeMbl, ¥ HAaO/TI0faeMBl.

Takoe e paccyX[eHne uMeeTcsl M 0 BedepHMUX Bocxomax. OHM TOoXe IemsaTcs
HaJ[BOE, VI OJHY V3 HUX HA3bIBAIOTCHA MCTMHHBIMMY, APyTMe — BUAMMBIMK. VIcTMH-
Hble — KOTZla BMeCTe II0 VICTMHE Ha TOPM3O0HTE MOABJAITCA 3axopsiee ComHIe 1
HeKasl BOCXOZSIAs 3Be3Jia, B CTPOTOM CMBIC/IE CJIOBA; Y 9TV BOCXOJbI OKa3bIBAIOTCS
HeBUIVMBIMM 13-3a my4ell ConmHua. B cnemyromue mHu u3-3a nepexopga ConHIa
IIPOMEXYTOK MeXAy 3Be3foll u CONHLIEM COKpalllaeTcs, M OHa BOCXONUT paHbIIe
3axoma CosHIla, TaK 4TO €€ BOCXo[ HeBuauM n3-3a cusHusa Connia. Korga ke Beien
3a 3axogoM CosHIja OHa BIiepBble”” HaOMI0AeTCs YCKOIb3HYBILel oT Tydeit ComHIa,
TOTJja TOBOPAT, YTO IPONCXOAUT €€ BUVMBII BedepHUII BOocXoAl. B ciemyromue Ho-
Y OHA ITOKA3bIBAETCs BCE BBIIIIE U BHIIIIE.

[Tomo6HBIM 00pa3oM 1 O 3aXOfjaX TOBOPSIT, YTO OHM [E/STCS HAIBOE: OfHU U3
HMX — YTpEHHMUe, Apyrue — BedepHue. [0OBOpPAT 00 YTpeHHMX 3aXOfjaX, KOIfja HeKas
3Be3[Ia 3aXOIUT IIpy BocxopsAmeM CoJHIle; a 0 BeYePHMX 3aX0JjaX TOBOPSAT, KOITIa BMe-
cre ¢ 3axopsuyM CoJHIIeM Ha TOPM3OHTe OKa3bIBaeTCs HeKasl 3aXOfsIlias 3Be3za.

YTpeHHMe 3aX0[bl Ie/IATCA HA[[BOE, M OfHU U3 HUX — UCTVHHBIE, ApyTye — BU-
myMble. VIcTMHHBIE — KOTjja Ha ropu3oHTe nosassaoTcsa ConmHile u 3Be3fia, u ConHie
BOCXOJINT, A 3B€3/1a 3aXOJNT; TaKle 3aX0/bl OKa3bIBAIOTCA HEBU/MMBIMI 13-3a JIydeil
ConHira. BupgyMblit e yTpeHHUIT 3ax0 — Korza nepeq Bocxogom ConHIa Habmo-
TaeTcs IMOCTAeTHMIA 3aX0], 3BE3/Ibl.

[Tomo6HBIM 06pa3oM 1 BedepHIe 3aXO/Ibl IE/IATCS HAJBOE, Y OJJHU 13 HUX — JC-
TUHHBIE, [pyrue — BuuMble. VicTuHHble — Korfa 6e3 pasmuuns [Bo BpeMeHM] Ha
ropusoHTe nosABAnTcA ConHIle U 3Be3[ja, 3aXOfAII/e BMeCTe; 9TU 3aXO[bl HeHa-
6mopaeMbl 13-3a nydeit ConHua. Bupumble ke BedepHMe 3aX0bl — KOT/ja BC/IET, 3a
3axonoM CosHIIa MbI Ha0JTIofjaeM HEeKYIo 3Be3/ly, YCKO/Ib3HYBIIyIo oT ConHIa.

IlopsAmoK BOCXOOB U 3aX00B

YTpeHHIE BOCXO/BI I 3aXO/bl CHAYA/Ia IPOUCXO/AT UCTUHHBIE, 3aTEM — BUIVMBIE.
A BeuepHUe BOCXO[IbI U 3aXO/[bl CHaYa/Ia IPOVCXO/AT BUVIMBbIE, 3aTEM — UCTUHHBIE.

YTpeHHUIT BOCXOJ IIOCTIE YTPEHHETO BOCXO/IA, M BeYePHMIT BOCXOJ, ITOCIIE Bedyep-
HEro BOCXOJa, ¥ BOOOILe BCAKMII IMOJOOHBII BUJ IIOC/IE NMMOJOOHOrO BUAa I/Id BCeX
3BE3J] MPONCXOAUT Yepe3 rof: Begb CorHIle 3a rof; 0OXOAUT KPYT 30AMaKa U OISTh
OKa3bIBaeTCsl HAITPOTHUB TeX >Ke 3BE3.

7> OroBOpKa; JO/DKHO OBITH «B TIOC/IETHIIT Pas».
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[lna [3B€37], mexxaIux Ha 30AMaKaIbHOM KpyTe, YTPeHHUI BOCXOJ, IPOMCXOAUT
Yyepes 1eCTb MeCALEB I0C/e BeYepHEro BOCXOJa; ¥ YTPEHHMII 3aX0f — IIOC/Ie Be-
YepHEro 3axoja.

s 3B€3[, NMe)Kalux ceBepHee 30[IMaKaTbHOTO KpyTa, YTPEHHMII BOCXO[, TTOCTIe
BEYEPHEr0 BOCXO/ja IPOMCXOUT Yepe3 IIPOMEXXYTOK BpeMeHY, OO/IbIINII IeCTH Me-
canes. A A [3B€37], MeXXalux I0>KHee 30/IMaKa/IbHOTO KPYyTa, YTPEeHHMII BOCXOJ
II0CTIe BEYEPHEro BOCXO/a IPOVCXOUT Yepe3 IPOMEXYTOK BpeMeH!, OOJIbIINIA Iile-
ctu Mecsanes. OTIMYHOE OT MIeCTY MeCsleB BpeMsI He ABISAETCS ONpefieIEHHDIM 1
BCeX 3BE3J], HO [/ OJHUX OJHO OOJblle, /I APYTUX MeHblle. [I1a 3BE3], KOTOpble
JIeXXaT BCE Jaslbllie K CeBepPY, 9TO BpeMs CTAHOBUTCS BCE OOMBIINM U OOIBIIVM U3-3a
TOTO, YTO Y 3BE3][, IeXKAIIMX BCE laZiblIe K CEBEPY, OTPE3KI, 110 KOTOPBIM OHM IIEpe-
HOCATCA Hap| 3eMII€li, TIOMyqaloTCcsl BCE OONbIIMMU. A [ 3BE3]], KOTOPBIE JIeXKaT BCé
Jajnblie K 0Ty, 3TO BpeMsA CTAaHOBUTCA BCE MEHDIINM U MEHDIINM: Beflb Y 3BE3], Jie-
XKAIIMX K I0TY, OTPe3KM, 10 KOTOPBIM OHM HEePEHOCATCS Haf, 3eMIEN, CXOKIM 00pa-
30M IIOJIy4alOTCsA BCE MEHBIINMM.

U Hao6opoT, [1s 3BE3], IeXKAIUX CeBEPHee 30AMaKaIbHOTO KPYTa, OT yTPeHHe-
IO BOCXOJla IO BEYEPHErO BOCXOJa IPOXOAUT BpeM:d, MEHbIIee LIeCTU MeCALEB;
a J714 3BE3], NeXAIMX I0XKHEe, OT YTPEHHEro BOCX0/ia 0 BE€YEPHEr0 BOCXO/A IIPOXO-
AUT BpeMs, 60sIblilee IIeCTH MecsAleB. Pa3mane BpeMEH COOTBETCTBYET PacCTOSHM-
AM OT 30[MaKa/IbHOTO KpyTa M paslInyuio OTPe3KOB, IeXaIlMX Hafl 3eMIEit U HIDKe
TOPU3OHTA.

Hnsa 3BE3f, MeXXaLUX Ha 3041aKaJlbHOM Kpyre, YTPEHHMUII BOCXO[ M BEYEPHUI
3aX0J] IIPOUCXOMAT BMeCTe,’® U TOYHO TaK )K€ — YTPEHHUIT 3aX0f U BEeYEePHUIT BOC-
X0J. A JUIs OCTa/IbHBIX 3BE3]] Ha3BaHHBIE BbIIIe BU/IBI COOBITUII IIPOVCXOMAT He BMe-
CTe, HO Pa3HATCA 110 BpeMEHaM.

14. O IYTSX HENONBVKHBIX 3BE3]T
Jenenne 3BE3MHBIX MyTell TOPM3OHTOM

Korzma 3B€3/1bI IepeHOCATCA KPYTOBBIM ABIDKEHMEM C BOCTOKA Ha 3allafl, Te U3 HIUX,
KOTOpbI€ JIeXKaT Ha paBHOJEHCTBEHHOM KpYyTe, IPOXOAAT PAaBHBIN IyTh Haf, 3eMIEN
1 1of, 3eMI€EN: Beib paBHOJ€HCTBEHHBIN KPYT I€TUTCA TOPU3OHTOM IIOIIOIaM.

Te 13 3B€31, 4TO JIEXKAT K CeBEPY OT PAaBHOAEHCTBEHHOTO KPyTa, OOJIBIIYIO 4acTh
BpeMeHU NepeHocATCA Hafl 3eM€l, M MeHbIIylo — mof, 3eMéil. Benpb y Bcex Kpy-
T'OB, I10 KOTOPBIM IIEPEHOCATCSA 3T HEMOMIBYDKHBIE 3BE3/IbI, TOPM3OHTOM OTCEKAOTCSA
6orpInye oTpe3ky Haj 3eM/IEit, M MeHbIINe — 1107, 3eMIEN 13-3a HaKJIOHa II0/TI0COB.

Te 13 3B€371, YTO JIEXKAT K 0Ty OT paBHOJEHCTBEHHOT'O KPYI'd, MEHBILUM IIepeHO-
COM HIepeHocATcs Hapj 3eMéit, u 6ompmuM — nop 3emnéit. Benb HaoboporT, y Kpy-
TOB, 110 KOTOPBIM IIEPEHOCATCSA HEIOJBVDKHbBIE 3BE3MIbI, HAXOMAIVEC K 0Ty, MEHb-
1IMe OTPE3KN HAXOMATCS Haf 3eMIIéi, 1 6oblie — 1moj 3eMIéN.

76 BMecTe = B OIMH M TOT Xe [ieHb. ITO YTBEPXK/EHIE CIPABEAINBO /L1 MCTUHHBIX, a He
U1 BULVMBIX COOBITUIA.
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O,T_I;HOBpeMeHHI)Ie BOCXOJbI 1 3aX0/IbI

[Ipu TakMx mepeHocax HETIOABVYKHBIX 3BE3]] HE BCe OHV BOCXOZAT BMECTE U 3aXOAT
BMeECTe, HO U3 TeX, YTO BOCXOMAT <BMECTe>, BCETA Te, YTO JIeXKAT I0KHEE, 3aXOIAT
paHbllle 13-3a MEHBLIMX OTPE3KOB, M0 KOTOPLIM OHM IEPEeHOCATCSA Hafx 3eMIIEN.
CxoxXuM 00pa3oM, He BCe OHU 3aXOJISAT BMeCTe U BOCXOJAT BMECTe, HO Te, UTO JIeXKaT
ceBepHee, BOCXOJAT paHbllle 13-32 MEHBIINX OTPE3KOB, II0 KOTOPBIM OHU IIepeHO-
CATCA mof, 3eMIEN.

W Hao60poOT, He BCerzia Te, YTO paHbllle <BOCXO/AT, PaHbIlle U > 3aXO/AT, HO He-
KOTOpBIE U3 TeX, YTO BOCXOIAT paHbllle, 3aX0[AT TOXKe PaHbllle, a HEKOTOPbIE 3aX0-
1At no3xe. CX0XUM 00pa3oM, 13 TeX, YTO 3aXOfAT IePBBIMY, HEKOTOPbIe He BOCXO-
IAT paHbllle, HO O[JHU BOCXOAST BMeCTe, pyTye paHblle, TPETbU MO3XKe.

Bcé aTo ynommnaer APAT, KOrjja TOBOPMUT:

Ho neusmenno Tesen; Bosuuuero omepexxaer
Mup nokupgasi, XOTsI C HUM eIMHOBPEMEHHO BOCXOANT.”

Benp oH roBopurt 3mech, uto Terer; BOCXOAUT OfHOBPeMEHHO ¢ BosHm4nM, a 3axo-
AUT paHblle. VI 3To momydaeTcs u3-3a HEPABEHCTBA OTPE3KOB, 10 KOTOPBIM HEMO-
IBVDKHbBIE 3BE3MIbI IepeHocATCS Haf, 3eMEN u moj, 3eMein.

Bump1 aBmoKeHmin

/3-3a Takoro cepudecKoro yCTpoiiCcTBa He BCe 3BE3[bI KAXKAYI0 HOYb BOCXOMAT U
3aXO/ISIT, HO HEKOTOPbIe BOCXOMAT 1 3aXO/T, HEKOTOPbIE BOCXO/SAT, HO He 3aXO[IT,
a HEKOTOpBIe Y He BOCXOJST, U He 3aXO/T.

B camoMm gere, Te, 4TO JIeXKAT [JATEKO Ha CeBepe, y)Ke HaXOAATCS BBICOKO ITOCTIE
3axopa CosHIla M1 BUAHBI elié Bhlire py Bocxofe ConmHIa. A y Tex, 4To JIeXar fare-
KO Ha [oTe, He HAOTIOAIOTCS HUM BOCXOMBI, HY 3aXO[bl, HO OHUM BCEé HOYHOE BpeMs
[EePeHOCATCS TOf 3eM/IEIl. A HEKOTOpble 3BE3[bl HA3bIBAIOTCS JBOSKOBUAVMMbIMU
(QpgLpaviy), ¥ TakOB APKTYp: 4acTo OBIBAET TaK, YTO OH HAO/MIOAETCA 3aXOAALINM
nocye 3axozia ConHIIa, a 3aTeM B Ty XKe CaMyI0 HOYb BOCXOZSIINM IIepefi BOCXOLOM
Comnnua. ITo 9T0i1 IpUYNMHE OH HAa3bIBAETCS ABOSIKOBUAVMBIM, IIOCKO/IBKY B OFHY 1
Ty >Ke HOYb HAO/II0AeTCsT U 3aXO/SIINM, VM BOCXOAAIVM. IIpOTHBOIOIOXHBIM OyeT
TaKoI1 MOPSIOK, KOT/ja 3BE3/IbI 3aX0AAT o 3axoza CoHIIA 1 BOCXOJAT MOCTIe BOCXO-
na ConHIla, TaK YTO OHM He HAO/MIONAIOTCS BCI0 HOYb HY BOCXOMSAIIMMI, HY 3aX0O[s-
VMY, Y HeKVe IOV Ha3bIBAlOT UX n3beranomymy Houn (vokTtiSié€oda).

V1 He BO BCsIKOe BpeMsi TOfa Y 9TUX 3BE3J MMEIOTCS BCe 3TI 0COOHHOCTH, HO 3TO
3aBucut ot nepexona ComHIa, — 1 B OTHOLIEHVY BOCXOZIOB, /1 B OTHOLIEHNM 3aXO0B.

77 Apar, fenenus 177-178, ep. A. A. Poccuyca.
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15. O 3EMHBIX ITOSICAX

IToBepxHOCTD Bcelt 3eMmu — IIAPOBUHALA, ¥ OHA JIEMUTCA Ha 5 10ACOB. [IBa U3 HUX,
JIeXKalllie OKOJIO IOJII0COB, Jajblie Bcero oT mpoxoza CosHIa, Ha3bIBAaIOTCsA XOJNIOJ-
HBIMI; OHJ HEOOMTaeMBbl 13-3a XOJI0fja ¥ OTPaHNYeHbl apKTIYECKMMM [Kpyramu] oKo-
no mnomocoB. Crepyromiye, exKalye CUMMETPUYHO IO OTHOILIEHMIO K IIPOXOAY
ConH1ila, Ha3bIBAIOTCA YMEPEHHBIMU: X TPAHMIIBI PACIIONIOXKEHBI 110, KOCMUYECKIMM
APKTUYECKUMI ¥ TPONIMYECKUMI KPyrami,’® Tak 9TO OHM CaMy JIeXXaT MeX[y HUMIL
OcraBmmiica moAc, CpefHMII MeXJy Ha3BaHHBIMU, JIEKUT IOJ, CaMUM IIPOXOFOM
ConHlla 1 HasbIBaeTCs >KAPKUM: OH JIEIUTCS IIONOJIaM 3€MHBIM PaBHOJI€HCTBEHHBIM
KPYTOM, KOTOPBII JIEKUT IOJ, KOCMIYECKVIM PaBHO/IEHCTBEHHBIM KPYTOM.

B ceBepHOM 13 IBYX YMEpEHHBIX IIOACOB HAXOJMUTCSA Hallla HaceJI€HHasA OIKyMe-
Ha, ¥ II0 JO/IroTe OHa BhITAHYTa Ha 100.000 cragmes, a Mo WMpPOTEe — NPUMEPHO HA
HOJIOBUHY OT 9TOT0.”

16. O X KUTEIIX 3EM/IU
Pasnenenne oourareneit 3emnn

/3 oburareneit 3eMu OfHY Ha3bIBAIOTCSA XXMBYIIMMM BMecTe (OVVOLKOL), IpyTye —
coceAMu (TepioLKOL), TPETb) — MPOTUBOXUTENAMNU (EVTOLKOL), YeTBEPTBIE — aH-
tunomamu (avtinodeq).

JKuyiime BMecTe — Te, KTO Hace/sieT TO >Ke caMoOe MeCTO TO >Ke CaMOro IT05ICa;
cocet — Te, KTO KUBET 110 COCEICTBY B KPyTre TOTO >Ke MOsICa; TPOTUBOXKUTENN Hace-
JIIOT I0)KHBII TIOSIC TOTO Ke IOMYILIAapys; aHTUIIOABI XKMBYT B I0)KHOM I105ICe IPYTOTO
HOJyLIapus, JUaMeTPalbHO IIPOTUBOIIONIOKHO K Hallleil ofikyMeHe. IloaToMy oHM n
Ha3bIBAIOTCSI aHTUIIOJAMIL: Beflb BCe TSDKECTM COMDKAIOTCA K LEHTPY [0 mpsiMbIM],
MIPOXOJALM Yepe3 CepefyiHy Tell, U €C/I OT HEKOTOPOI MECTHOCTH Hallleyl OMIKyMe-
HBI IIPOBECTYU HEKYIO MPSMYIO K LIEHTPY 3eM/M U fajiblile, TO Ha APYrOM KOHI[e Jya-
MeTpa B I0>KHOM I0sice OY/IyT HaXOUTbCS aHTHUIIOBI KUTEJIeN CEBEPHOTO I0sICa.

78 KocMmdecKie TpOIMYecKyie KPyry Opefie/leHbl OAMHAKOBO [ BCEX 3eMHBIX Ha6II0-
[iaTeelt; OMHAKO KOCMMYECKNe apKTHYeCKye KPYTH ONpPefe/oTCs PasIndHbIM 06pasoM fiis
Hab/IroaTesneil B pasHbIX 3eMHBIX MIMPOTaX. 3eMHOI apKTUYECKIIT KPYT B Hallle BpeMsl OIpe-
TenseTcA KaK Iapasleib, Ylal€HHas OT IO/I0ca Ha TaKoe JKe pacCTOAHMeE, Ha KaKoe 3eMHOI
TPOIMK yHaIEH OT 9KBaTopa. I'peky B KayecTBe 3eMHOTO apKTMYeCKOro Kpyra 6pamu ToT,
KOTOPBII JIEKUT HOJ HeOeCHBIM apKTUYECKMM KPYTOM /sl IMPOTHL I'pennu; Takoit apKTu-
4yecKMit KpyT OTCTOUT OT IOJToca Ha 36°.

7100.000 cragueB — 3TO MOYTH MOMOBUHA OXBara 3eMiu, paBHOro 250.000 cTapmes mo
Oparocdeny. Ecnm usMmepenne Befércs He IO 9KBAaTOPY, HO II0 HapajUleNy, COOTBETCTBYIO-
el MupoTe B 36°, MBI IIOTy4aeM, YTO OMIKyMeHa BHITAHYyIach Ha 180° mo gonrore.
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OiikymeHna

Hamra ojikymeHa fenntca Ha Tpu yacTu: Asus, EBpomna, JInsus.

U pnmHa olikyMeHBI B fiBa pasa 6ojblue eé mupuHbl [To 910 MpudnHe cocra-
BUTE/M reorpagyecknx KapT pYCOBAIN UX Ha BBITSAHYTBIX AOLEYKAX, INHA KOTO-
ppIX ObUla B Ba pasa OoJblle IIMPUHBL. A Te, KTO PHUCOBAI KpYIJIble KapTbl
(otpoyybrag yewypagiac),” mamexo yKIOHWINCh OT MUCTUHBL Y HUX [JIMHA IO/Ty4Ya-
JIMCb PaBHOJ IIMPUHE, a 110 IPUPOJie 3TO He TaK, TAK 4YTO B KPYI/IbIX KapTax IO
HeoOXOIMMOCTH He COOITIofIa/iach COPa3MEePHOCTD PacCTOSAHMIL. Befb TOT Kycok cde-
Pbl, HA KOTOPOM HaXOAMTCS Hallla OJIKyMeHa, IO [IONAroTe NPOTsDKEH B /iBa pasa
6o71blIIe, YeM IO IVMPOTE, TAK YTO €r0 HEBO3MOXKHO 3aK/IIOYNTD B KPYT.

PasneneHne 3eMHBIX ITOACOB

ITpoTsXEHHOCTb GONBIIOTO Kpyra 3eMJIM, JIeXKAIero Moj KOCMIYEeCKUM Mepuana-
HOM, HaiifeHa B 252.000 cragues, suamerp — B 84.000 ctagues. MepuaMoOHanbHBbIN
KpyT pasgendercss Ha 60 4Jacreif, M OfHA TaKasd 4YacTb Ha3bIBAETCA LIECTUMECATOI,
pasHoI 1400 cragmes: Begp ecmm 252.000 crapmes paspenutb Ha 60 dacreit, IOIy-
ynrca mectumecsaras B 4200 crapues.’!

PaccrosaHma Mexny noscamu onpepeneHbl TakuM myTéM. llnpuna kaxgoro us
IBYX XOJIOJHBIX IIOSICOB COCTaB/AET 6 MEeCTUIECATDIX, TO ecTh 25.200 cragues. u-
PMHa KaXX[JOTO U3 IBYX YMEPEHHBIX IOSICOB COCTABIAET 5 INECTUECATHIX, TO €CTh
21.000 crapmes. lInpuHa >kapKoro mosica COCTaB/IA€T 8 MIECTUAECATHIX, TAK YTO OT
PaBHOJIEHCTBEHHOTO KPyra [0 KaX/IOTO M3 TPONIMKOB OyzeT 4 IIeCTU/IECATBIX, TO
ecTb 16.800 cTamueB.

ITomry4yaercs, 4TO OT 3eMHOTO IOJIIOCA, TeXKaIlero HapOTUB KOCMMYECKOTO IO-
JII0Ca, IO 3€MHOTO apKTM4IeCKOro Kpyra — 25.200 crajgues; OT 3eMHOTO apKTUY€ECKO-
ro KpyTa, JIeXaIero HalpOTUB KOCMUYECKOTO apKTUYECKOTO Kpyra, JO 3€MHOTO
TPOIIKA, JIEKAIIEr0 HalIpOTUB JIETHETO KOCMMYecKoro Tponuka — 21.000 crapues;
OT JIETHETO TPOIMKA [JO 3€MHOTO PaBHOJIEHCTBEHHOTO KPYTa, JIeXKallleTo HaIlPOTUB
KOCMIYECKOTO PaBHOJE€HCTBEHHOTo Kpyra — 16.800 cragues. V onATh, OT paBHO-
NEHCTBEHHOTO Kpyra o apyroro tponuka — 16.800, oT Tponmka g0 apKTUY€CKOTO
Kpyra — 21.000, oT apKTM4ecKoro Kpyra jo gpyroro momwoca — 25.200. Tak uto
paccTosiHMe MeXAy nomocaMmu cocrasiseT 126.000 crapgyes, TO ecTb MOJIOBYHY IIe-
puMeTpa 3emu. Benb oT mosoca 10 Moaoca — MOTYKPyT.

8 Takas TpaguLMOHHas GopMa KapTbl yIIOMUHAeTCsl ApucToTesieM B Memeoponozuxe
362b12-15.

81 OxBar 3emmn mo dparocteny cocrasmsn 250.000 crapueB. DTOT pesyabTar ObUT U3-
MeHEH 1o 252.000 crapyes B 60ee MO3JHIONI SIOXY C Le/IbI0 MONTYYUTh YUCTIO, YHOOHO Je-
nsmeecs Ha 60.
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Pa3penenne HeGecHOII cepsl

Takoe e paspe/ieHMe IIECTUMECATBIX VIMEET MeCTO ¥ Ha apMWIULAPHBIX cdepax.®
Benb apmmiApHbIe cdepbl CTPOATCA TaK. APKTUIECKIUIT KPYT OTCTONUT OT CEBEPHOTO
IoJII0ca Ha 36°, TO eCTh Ha 6 IIeCTUNECATHIX, TOCKONbKY 6 X 6 = 36; apKTU4IeCKMit
KPYT OTCTOUT OT JIETHETO TpomMKa Ha 30°, TO eCThb Ha 5 IIeCTU/ECATHIX; TIETHUIA TPO-
IVK OTCTOUT OT PAaBHOIEHCTBEHHOTO [Kpyra] Ha 24°, TO eCTb Ha 4 IIeCTUeCATHIX.
PaBHOJEHCTBEHHBINT KPYT OTCTOMT OT 3MMHETO TPONMKA Ha 24° 3MMHUII TPOIMK
OTCTOMT OT AaHTAPKTUYECKOTo Kpyra Ha 30°; aHTapKTUYEeCKUII KPYT OTCTOUT OT FOXK-
HOTO Hojoca Ha 36°. V oT nomoca fio mosroca Bcero nonydaercsa 180° uam 30 me-
CTUJECATBHIX.

Tak 4TO M apMWIIAPHBIE, U CIUIOIIHbIE CPephl CTPOATCA /I OFHOTO KIMMAaTa:
Beflb TO/IbKO apKTWYecKue KPyru MEeHAIT CBOM PacCTOSHMA B PasHBIX MecTax obu-
TaHNA. Bo BCAKOM crTydae, 3eMHbIe IOsca ITOMy4YaloT CBOE pasfielieHNe COOOpasHo
OJHOMY K/IMMATYy.

Vi3MeHeHMe HeGeCHBIX ABICHUIT B Pa3HbIX IINPOTAX

Il oburareneit 3eMu, XUBYIIMX Ha OJHOI MapajUIe/n, ABJICHNUA IOMTY4alTCA Of-
HVYIMI ¥ T€MM Ke: PaBHBIMU [l HUX OYAYT ¥ Be/IVYMHBI JHEI, Y BEMYIMHBI 3aTMe-
HVIT, Y JIVIHUY, OTIVICAHHbIE COTHEYHBIMM YacaMu. VI Boob1ie Bcé OyeT OfIHaKOBbIM
JUIA MeCT OOMTaHMA, /IeXKAINX Ha OJHOI IMapajyIeN: Befb HAKIOH KOCMOCA OCTaéT-
sl U1 HUX OIVHAKOBBIM, a pas/nuye ABJIeHNII BOSHUKAET 13-3a HAK/IOHa KOCMOCa.

BripodeM, Havasta ¥ 3aBeplLIeHNA JHEN IPOUCXOAAT He OMHOBPEMEHHO MOBCIOAY,
HO Y OJHMX — paHbllle, y pyrux — mosxe. V To, 4To /11 KOro-To — IepBbIii Yac,
IS IPYTUX — CePelMHA IHA, a /A KOro-To emé — 3akar. OfHaKo B Ipefesiax JyB-
CTBEHHOTO BOCIIPUATHS, a 3T0 IpuMepHO 400 cTafyeB ¢ BOCTOKA Ha 3aIlajl, OXBaThl-
BaeMbIX OJHUM TOPM3OHTOM, BMeCTe IMPOMCXOAAT M BOCXOABI, U 3aKaThl. Ho ecmn
B3ATb paccTosiHue, 6onblee 400 crafues, TO BOSHUKHET PasHMIA U B 3aKaTax, U B
BOCXOJIaX.

A 1A TeX, KTO >XMBET Ha OJJHOM MepUAMaHe, M3MEHEHMe KIMMaTa TakkKe He
BOCIIPMHMMAETCSI YyBCTBaMM BIUIOTH 710 400 cranues. Ecnu sxe oToiiTn Ha Gobliiee
paccTosiHMe K CeBepy WM K IOTY, HaKJIOH MOMYyYUTCS OPYTUM, M BOSHUKHET pasy-
4ye BO BCEX fABJICHMAX: Pa3/IMYHBIMMU JyIA Pa3HBIX OOMTaTe/leil OJHOTO MepyyaHa
OymyT M Be/IMYMHBI JHEV, M Be/IMYVMHBI 3aTMEHMNIA, M JITHNUM, ONVChIBaeMble COTHEY-
HBIMM YacaMU: Be[jb HAaKJIOH MeHsAeTCs IIpM IlepeXxofie U K ceBepy, U K rory. OgHako
CpefiHMe JHM M CpefiHue HOouM OyHyT JyIA BCeX oOuTaTesneil OMHOTO MepyaMaHa Ofi-
HIUMU U TEMH XKe.

ABnsieTcsa MM I0>KHBIN I0AC HeoOMTaeMbIM?

Koma Mbl TOBOPVIM O I0JKHOM IIOACE U O €TI0 06I/ITaTeII}IX, KOTOPBIX MbI Ha3bIBa€M
HalllVIMM aHTUIIOJaMM, HAC CJIEAYET IIOHVMATb TaK: 'y HaC HET HUKAKUX U3BeCTUI HU

82 ApmmmisipHas chepa — Mopens HebecHOI cepsl, cobpaHHas U3 KoJlell, n300paxa-
IOLMX Pas/IMYHble KPyTryu HeOecHO cepsl.
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0 IOKHOM IIOsiCe, HUM O KaKMX-1nb6O ero oburarensx, HO u3-3a cepudaeckoro
YCTpOTICTBa BCEIEHHOI, 13-3a ¢popMbl 3eMn 1 mpoxopa CosrHIIa MeX/y TPOIMKaMM
MBI TOBOPYM, 4TO MMEETCA HEKMIL SPYIOil MOC, NeXALMIL K I0Ty, CTOJb )K€ YMepeH-
HBIJ, KaK ¥ TOT CeBepHbI M0sIC, B KOTOPOM MBI XMBEM. [10m06HBIM 06pasoM Mbl
TOBOPUM U 00 aHTUIOJAX: HE TaK, YTO JUAMETPA/IbHO NPOTHB HAC JIE/ICTBUTEILHO
JKMBYT HeKe JII0AY, HO TaK, 4TO TaK, YTO AMaMeTPaIbHO MPOTUB HAac MMeETCA HEKOoe
MECTO, IPUTOIHOE /LA XKUTENbCTBA.

O xapkom nosce

Hexwne mpeBuue, u cpenn uux KIEAH®,* cromuecknit punocod, roBopmnu o xap-
KOM II0sICe, YTO B HEM MeXK/[y TPOIMKAaMU NIPOCTUPaeTCsA OKeaH. B cormacum ¢ HumMm
u KPATET-rpamMMaTuK, ycraHaBnuBas cTpaHCTBusA Opmccest M BblUepuMBas BCIO
cdepy 3emnu, orpaHNYEHHYIO KPYTOM, KaK MbI 00 3TOM rOBOPW/IN BbIILIE, M300pasui
TeXAIVil MeXAY TPOIMKaMM OKeaH, CKa3aB, YTO TAKOe PACIIONIOXKeHVe ITOTTHOCTDIO
COTJIACYETCA C yTBEP>KAECHNAMYU MaTeMaTIKOB.

V1 Bcé e Takoe pacIONOXKeHMe BPaXAeOHO M MaTeMaTU4ecKoMy, U ¢usude-
CKOMY YY€HUIO, I OHO He ObIIO IPUHATO HUKEM 13 IPEBHUX MaTeMaTUKOB, BOIIPEKN
yrBep>xaeHusiM KPATETA. Beb MeX/iy TpOIMKaMy B Hallly BpeMeHa Obl/Ta OTKpPbITa
U YICCTIeIoBaHa OOIIVIpHAst OMIKYMEHa, M OHa He OMbIBAaeTCsl MOPEM CO BCEX CTOPOH.
W3 paccrosanus: B 16.800 cTagyes OT IeTHETO TPOIMKA O paBHOAEHCTBEHHOTO Kpyra
6110 TIpoTifeHo npuMepHo 8.800 cTajyes, IO MOBEIEHNIO Ljapeit AyleKcaHapum ObI-
JI0 COCTABJIEHO OIMCaHIe BCeX ITUX MecT.*

Tak 4TO Te, KTO NOMeIa/l OKeaH MEeXAy TPOIMKaMM, MMeI 06 9TOM ommboy-
HOe MHEHNe.

Ortcropa sCHO, 4YTO MHEHME O TOM, YTO O0/IacTb, JIeXallas MeXIy TPOIUKaMu,
HeoOMUTaeMa 13-3a CUJIbHEIIIIell JKapbl, B 0OCOOEHHOCTI >Ke — CepelyHa >KapKoro
H0sCa, ABJIAETCA JIOKHBIM. Bellb Kpas »apKoro Iosica HaceleHbl 3MOIaMU, U
ConHIle Py CONMHIIEBOPOTAX HAXOAMUTCA y HUX B 3eHuTe. VI MO mpupope MOXKHO
IPEeJIIONIOKNUTD, YTO UMEIOTCS 3UOIBI BYX POLOB: XXMBYIIME OKOIO HAIIEro JIeT-
HETO TPOIIMKA M )KMBYIIME OKOJIO HALIETO 3MHEr0 TPOIMKA, KOTOPBIN /I aHTUIIO-
0B OyJeT TeTHNM.

KPATET yTBep>K/jaeT, YTO MIMEHHO 3TO roBOpUT [ OMEP B C/IeyIOIIMX CTUXAX:

B crpaHe ad1onoB, KpaitHIX JTIOfell, IIOCeTEHHBIX IBOSIKO,
OnHuy, rie HUCXOANUT 60T CBETOHOCHBIII, IPYTHE, e BCXOAUT.®

8 Kieand (cepenmua III B. 0 H. 9.) — cromdeckuit ¢punocod, y4eHnK 3eHOHa 1 ero mpe-
€MHUK B YIIPAB/I€HUI CTOMYECKOI LIKOJIOIA.

8 Crpabon B I'eozpagpuu (XVII 1.5) cooburaer, uto mapy auHactuu IItonemees, u B 0CO-
6ennoctn Iltonement ®unanens¢ (mpasua B 285-247 1o H. 9.), OTHPAB/LSUIM MHOTOYMCIIEH-
Hble 9KCIIeANINY B 0671acTh BepxHero Hua.

8 Tomep, Oducces 1 23-24, nep. B. A. JKykosckoro. Itu crpoku obcyxpaer CrpaboH B
Teozpagpuu (11.6;12.24-27).
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KPATET, paccykpast 0 AMKOBMHAX, IIpucriocabmiBaer coBa [OMEPA, cKa3aHHbIe Ha
ipeBHMIT 1 0COOEHHBII J1aji, K MICTUHHOMY CheprdeckoMy ycTpoitcTBy. Bemp TOMEP u
IOCTIeAyIOIie PEBHYe ITOITHI CUMTAIN 3eM/II0 BCIOAY IUIOCKOJ M CMBIKAIOLIEICS C
KOCMOCOM; V1 OHM IIOJIATA/IN, YTO [0 KPYTy OHa OKPY)KeHa OKEAHOM, IIPOCTHPAIOIIVIMCSI
Ha TOPVM3OHTE, TaK YTO BOCXOMbI <IIPOVCXOMSAT> M3 OKeaHa, ¥ 3aXOHbl — B OKeaH.*
V1 oHu nonaram, 9T0 3¢MOIIBL, SKUBYIIE BOMM3M OT BOCXOJA I OT 3aX0/a, 000 KEHbI
ConHueM. ITO HPEAIIONOKeHIe COITIACYeTCsl ¢ TeM, YTO CKA3aHO BBILIIE, OJHAKO OHO
9YKZI0 IIpUpofe cepraecKoro yCTporCTBa: Befb 3eMIsI JIEXKUT B CEPeIHe BCEro KOcC-
Moca 11 MMeeT HOPsfoK TouKu. Bocxompr u 3axonpr CoyHIIA IPOMCXOAAT U3 adupa 1 B
a¢up, n CosHIle TOBCIORY PaBHOYAAIEHO OT 3eMJIN.

Tem cambIM yIIOMSHYTbIE BbIlle 3(MOIbI HEMBICIVIMBL; OSHAKO T€, YTO JKMBYT
07, KOCMMYECKVIMYI TPOIIMKAMU, II0 KPasiM >KapKOTo I105iCa, MMEIOTCS 110 IPUPOfE.
V1 mosToMy He CiefyeT MbICIUTD XKapKWil TIOSIC HEHACENEHHBIM: Bellb HEKUe IO
[06panich K0 MHOTMX MeCT SKapKOTo I10sica ¥ HAILUI MX BeCbMa 3aCe/IEHHBIMAL.

[ToToMy MHOTI¥E MCCIIeZOBAIN BOIIPOC O TOM, He 3ace/ieHa /I CepefiiiHa XXapKoro
nosica emé B 60JIbIIIelt CTeleHN, HeXKenu ero Kpast.®’

Vicropux ITONMBUII cocraBmm KHWUTy nofp HasBaumeM O mecmodxcumenvcmee
8071U3U PABHOOEHCMBEHH020 Kpyea,*
nosica. OH TOBOPUT, YTO 3TU MeCTa 3acejIeHbl, M OHM MHOTO 6osee GIaronpusiTHbI

a 3TOT KPYyr' HaXOOUTCA IIOCpE€IVHE >KapKOoro

JULA XKV3HY, HEeXKEJIV Te, YTO JIeKAT 110 KpasAM xapKoro nosca. OH coobiiaer cBupe-
TEe/IbCTBA Te€X, KTO BUMEN 3TY MeCTa ¥ CBUMIETE/IbCTBOBAIL O ABJICHNAX, a TAKXKe IIPK-
HUMAeT B y4€T npupogy aBikeHua ConHIa.

Benp ConHije octaércsa BOMM3M TPOIMYECKUX KPYTOB B Te4eHe JO/ITOro BpeMe-
HJ — U Ha IIOIXO/ie K HVM, ¥ Ha OTXOJi€ OT HUX; TaK 4TO /I YyBCTBEHHOIO BOCIIPU-
ATuA B TedeHUM mouty 40 gHeN OHO IpeObIBaeT Ha TpommdeckoM Kpyre. ITo aToir
IpUYMHE U JONTOTa OHA B TedeHMe o4ty 40 gHelt ocraérca oguHakoBoii. V sTa 3a-
iep>KKa ¢ HeOOXO[VIMOCTDBIO IIPMBOAUT K TOMY, YTO 00/IacTy, JIeXXallye MOJ TPOIIN-
KaMU, pacKaAKTCA U CTAHOBATCA HEHACeJIEHHBIMU 13-3a YpE3MEPHOI XKaphl.

A ero mepexoy; 4epe3 paBHOJCHCTBEHHBIN KPYT IIPOUCXOANT OBICTPO, U M3MEHe-
HIe TIPOJIO/DKUTEIbHOCTY AHs BOMU3M PaBHOJEHCTBYS BemuKo. I10aToMy pasyMHO
CYNTaTh, YTO OOACTM, JIEXKallue IOf PaBHOLEHCTBEHHBIM Kpyrom, OymyTr Oosee
yMepeHHbIMMI: Beib COMHIle <He> OCTAETCs HOJITO B TOUKE 3€HUTA, HO OBICTPO IPO-
XOJIAT Yepe3 Heé.

8 To, yro 3emis y TomMepa OKpy»KeHa cO BCEX CTOPOH OKEaHOM, CIENYeT U3 OMUCAHUS
mwuta Axwina (Mauada, XVIII 607-608). Conniie y [omepa BOCXOGUT U3 OKeaHa U CaANUTCA B
okeaH (Mauaoa VIII 485, XVIII 239-40; Ooducces XXII 197-198).

% 310 npennonoXKeHe BOCXOIUT K Jparocdeny.

88 TTonn6uit (ok. 200-118 0 H. 3.) — IPeYECKUIT UCTOPUK, TOCYLAPCTBEHHDIIT iesATeNb U
BO€HAYa/IbHIIK, aBTOp VMcmopuu B 40 KHMUraX, OXBaTblBalomux cobbitus B Pume, [perjun u
Opyrux pernoHax B 220-146 fo H. 3. VI3 3TUX KHUT MOTHOCTbIO COXPAaHWINCD NI€PBbIE MATD,
OCTaJ/IbHBIE IOIIN B U3TOXKEHUAX.
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Taxk 4TO BCe 06/macTy MeX/y TPOIMYECKMMI KPyraMy CXOHBIM 00pasoM JIeXar
Ha npoxope Co/HIIa; offHaKo Haubosbiiee Bpems CoHIle 3afiep>KuBaeTcs Hajy 00/1a-
cTaMu BOMM3K TponukoB. 1o aToit mpuunHe o6macTy B6/IM3M paBHOLEHCTBEHHOTO
KpyTa, JIeXallye IOCpeayHe XapKoro IMosca, OyayT 6o/ee yMepeHHBIMY, HeXeln
06/macTyt Ha Kpasix KapKoro M05ICa, JIe)Kalljyie IOJ, TPOIIYeCKUMI KPYTaMut.

17. O IIOTOTHBIX IPUMETAX 3BE3]T
HOI‘OIIHI)IC ABICHUA HPOI/[CXOII}IT B6HI/ISI/I HOBCPXHOCTI/I SeMTII/I

YdeHue 0 IOTOFHBIX IpUMeTax (Tepl €MONUACIOV) TOBOPUT O TOM, KaK pasIndnus B
BOCXOJIaX ! 3aKaTax 3B&3[] IPUBOLAT K IlepeMeHaM Bo3ayxa. MareMaTuku 1 Gpuanku
MIMEIOT 06 3TOM pa3Hble MHEHNS.

I[TepBoe paspeneHye CBA3aHO C TeM, YTO ITOTYYAIOIINeCs IO IIPUMeTaM TOXKAU U
BETPBI BOSHMKAIOT ¥ 3eM/IU U Ha GOJIBIIYIO BBICOTY He PacIPOCTPAHSIOTCS; U TAKOBDI
BCEBO3MO>KHbIE OeCIopsj0uHble VICIIApeHNs, UAyIe oT 3eMmn. Tak 4To o6/1aka He
IOfHVMMAIOTCSI He TOJIBKO J10 cepbl HEMOABIDKHBIX 3BE3[, HO [ja)Ke U Ha BBICOTY B
JieCSATh CTa/MEB.

Te, xkto Bocxoamn Ha Kuneny,” Beicouaitinyio ropy B Ileononsece, n nmpuHo-
CITI >KepTBY Ha BepliuyHe ropbl I'epMeca, a IOTOM OIATH IOJHMMAJICS Yepe3 TOf,
YTOOBI COBEPILNUTD )XEPTBOIPUHOLIEHNE, 0OHAPY>KIIM, ITO 6Epa ¥ 3071 IeXKanu Ha
OTHE B TOM >Ke IOpSIfiKe, B KOTOPOM OHM OBLIIM OCTaBJIeHBI, He M3MEHEHHBIE HY BET-
pami, HU BOXK[AMM, ITOCKONIBKY BCe 06/1aKa ¥ BeTPhbl OCTaBAINCh HIDKE BepIIMHBI
ropsl. VI Te, KTo Bocxommn Ha ATabupuoH,” HEOTHOKPATHO MOJZHMMAINCh CKBO3b
obnaka 1 HabIO#anu o6/1aKa OCTAaBIIMMUCS HVDKe BepIIMHBI ropbl. Beicota Kue-
HBI MeHblile 15 cTaanes, Kak IOKasaa B CBOMX uaMepeHMsx JUKEAPX;” a Atabupu-
OH I10 OTBECY MeHblIle 8 CTa/[VEeB.

/M mockonbKy Bce 0671aKa, KaK MBI CKa3aJIy, HOTYYaloT MCIIAPEHVIS OT 3eM/IN, OHI
HAXOJATCS OKOJIO 3eMJIN.

OnbITHAaA IpUpoJa KaleHaapa

[Tpemckasanus MO MOTOAHBIM IIPUMETAM B KaJeHAAPSIX > BO3SHUKAIOT He M3 HEKUX
OIIpe/ie/IEHHBIX BO3BELIEHNII U He Y3 HEKOETO0 METOAMYECKOTr0O VICKYCCTBa, 00/I1afaro-
1€T0 HEOOXOAMMBIMY BBIBOJIAMM; HO OHM OCHOBAaHbI Ha TOM, YTO OOBIYHO Hab/II0/a-
JI0Ch B TaKye-TO JHU U ObUIO B COIIACKUM C STUM IIOMEIeHO B KaleHJapu.

% Kwunena (coBp. Cutunn) — Bropas 1o Bbicote ropa B [leononnece (2374 M), coBceM
HEMHOTO yCTyIalolas HauBbICIIeli Touke xpebTa Taitrer (2404 m).

% ArabupnoH (coBp. Atabupiuc) — Beicodaitinas ropa Ha Pogoce (1215 m).

! Mukeapx u3 Meccensl (Bropas nonosuHa IV B. 10 H. 3.) — y4eHUK APUCTOTEIS, aBTOP
psina reorpaduueckux counHernit. [lepBbIM M3MepPIT BBICOTY Psifid TOPHBIX BepIINH IO OT-
BeCy ¢ IOMOUIBIO IMONTPA.

%2 [TapamerMa — rofoBOII Ka/lleHAph C YKa3aHVeM FeIMaKIecKuX BOCXOOB U 3aX0[0B
PasNIMYHBIX 3BE3], MPeBEIAOIUX Te MM MHbIE IIepeMEHbI ITOTO/bI.
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CocraBienue u Hab/mOfjeHNe TPOUCXOVIN TaKUM 00pa3oM: Opasoch Havdano
rofia ¥ HaOII0HAIOCh, B KAKOM 3HaKe 3oamaka CoJIHIle HAXOOUTCs B Hadajle roja, i
IO TpajgycaM I KaXKIOrO GHA M MecslLla 3allMChIBa/ICh BaKHEJIINeE IIE€PEMEHBI
BO3/lyXa, BETPOB, HOX[eEN, I'Pajja; ¥ OHM PACIOJIaranyich HAIPOTUB IIOJI0XKEHUM
CosHIla 110 3HaKaM 1 rpagycaM. B pesynbraTe MHOTONIETHMX HAaOJIIOICHNIT B KaJleH-
JApAX 3aNMCBIBA/IVICh ITIEPEMEHDI, Yallle APYIUX IPOMUCXOAMBIINE B COOTBETCTBEHHBIX
MeCTax 30/IMaKa, NMPUYEM ITU 3aIMUCK JIeNallCh HE II0 HEKOEMY MCKYCCTBY WM
OIpefileNIEHHOMY METONY, HO B COITIaCUM C TEM, YTO IIPOVCXOAMUIO Ha OIIBITE.

W mockonbKy OHM He MOITIM C OIPENEeNEHHOCTDIO 3alVicaTh HI [J€Hb, HU MeCAL,
HU TOJI, KOIJJa HeYyTO IPOUCXOAMIO, MO0 HadaIa Tofa He ObUIM IOBCIOAY OfMHAKO-
BBIMI, I MeCSIIIbI He Ha3bIBAMCh OBCIOAY OfJIHAKOBO, ¥ THU He OPaICh OJJIHAKO-
BO, OHM ITIOMeYalN IepeMeHbl BO3/lyXa ¢ IIOMOLIbI0 HEKMX 3HAKOB. VI xoTa mepeme-
Hbl BO3JyXa IPOUCXOAVIN B ONIpPEENEHHbIE MOMEHTHI, CBA3AaHHbIE C BOCXOJAMU
3BE3J1, 3BE3[IbI He MOITIM BO3[EIICTBOBATb Ha IIepPeMEeHy BETPOB U JOXJeN, HO Opa-
JIUCh B KauecTBe 3HAKOB JyIs1 HALIMX IIPOTHO30B COCTOsIHMII morofpl. Kak curnamb-
HBIVI OTOHb HE€ ABJIAETCA NPUYMHON BOVHBI, HO JIMIIb CIY)KUT 3HAKOM BOEHHOIO
BPEMEHM, TaK M BOCXOZbI 3BE3]] CaMU He ABJIAKTCA NPUYMHON IIePEMEHbI BO3/yXa,
HO IIPVMHMMAIOTCA 3a 3HAKY IS 3TUX II€PEMEH.

[TpousBojst HAOTIOEHNST OT HAYaaa M COCTAB/ISIA KaJleHAApy, OHU I[TOMeYain
MecCTa Ha 30[IaKaJIbHOM KpYyre, B KOTOPbIX ITOYTU BCErfia MPOMCXOAV/IN II€PEMEHDI
Bo3zyxa. OHM HaOmofa/m 3a TeM, Kakue 3BE3MIbI BOCXOAAT WM 3aXOfAT B 9TO Bpe-
M, U 3aTe€M IOJIb30BAIMCh STUMM BOCXOJAaMI U 3aXOfaMM KaK 3HAKaMU IS IIpef-
CKa3aHMs IepeMeH Bo3fyXa. [/ 9TMX MPOTHO30B OHM IOJIb30BAINCH MO OOJIbIIE
YacTU BUOMMBIMU BOCXOIAaMI U 3axojaMu. Bemb MCTMHHBIE BOCXOIBI U 3aXObl He-
Hab/TI0fjaeMbl, @ BUAVMbIE MOTYT OBITh BUIHBI B Ha3BaHHbIE CPOKIL. VI OHM 3aMeTI,
4yro 3axopsumue Ilmespgpl 0o6/maaloT HeKoell CWION, NPOM3BOJAIEl HEKOTOpOoe
yBJIQKHEHMe BO3/IyXa, ¥ HA00OPOT, X BOCXOJ] 3HAMEHYeT HaYayIo XKaphbl.

Bot u 'ECHO]I roBOpHT:

JInib Ha BOCTOKE HAYHYT BCXOAUTH ATIaHTubl-Ilneansr,
JKarp nocremait; a HAYHYT 3aXOAMUTh — 3a IIOCEB IPUHMUMaricA.”

/1 OH TOBOPUT TaK He 13-3a CUJIbI 3BE3]]: 3TO OBUIO OBI COBCEM TYIIOYMHO.
3Bé3nbI MpeCKa3bIBAIOT MIOTOAY, HO He 00YCTIaBIUBAIOT €€

SBnAtoTCA 1M 3BE3[BI OTHEHHBIMU WM 3(PUPHBIMY, KaK 3TO YTOZHO HEKOTOPBIM, BCe
OHJ IIPMYACTHBI OJHOI 00IIell CYITHOCTU U CVJIe, M He MMEIOT HUKAKOI CUMIIaTUY C
TeM, YTO IPOMCXOANT Ha 3eme. Begb Bcsa 3eMia oTHOCUTCA K cepe HeNOIBYKHBIX
3BE3[ KaK LJeHTP, TaK YTO K 3eMJIe OT HeNOABIKHBIX 3BE3/l HE MOTYT JOXOOUTDH HIU-
KaKye BBIJleTIeHNA U MCTedeHns. Vl Kak >Ke Torga JOXXau, BETPhI U IPaf; OKa3bIBalOTCsA
CONIPMYACTHBIMU 3BE3/JaM, €C/IM Te He [eliCTBYIOT Ha HaC HUKAKOI CH/ION?

% Tecuop, Tpyow: u onu 383-384, nep. B. B. Bepecaesa.
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Ot Connua u JIyHbl K 3eM/le UCXOIUT CUJIA, BO3PACTaIOLIas ¥ YMEHbUIAOMIAACA
IpM MX Hepexofax. Tak 4To pasyMHO CUMTATh, YTO MMEETCS CBSI3aHHAs C STVIMU CBe-
TUIaAMU CUMITATHsI, COOOpasHast Cujie KOKA0ro u3 Hux.”* A BOCXO[bI 1 3aXO/IbI HEIIO-
IOBVDKHBIX 3BE3]] MUMEIOT XapaKTep 3HAKOB, KaK MBI y>Ke CKa3aJlil BBILIE.

Hanee, He clefyeT CYMTATh, YTO OJHM M Te K€ MOTOAHbIE IPYMETbl CO3IATCA
ONHMMM ¥ TeMM >Ke 3B€3/1aMI, ITOCKOJIbKY M3-3a IlepeMeHbl KIMMaTa BOCXO/bI U 3a-
KaTbl 3BE€3]] OKa3bIBAIOTCA pasnM4HbIMU. VI crefyeT 1A KaKIoro TOPU3OHTA MMETh
CBOM COOCTBEHHbIE 3HAKM IIepeMeHbl BO3/lyXa. Beb ofuH 1 TOT ke Ka/leHJaphb He
MOJKET COIVIACOBbIBaThbcA [¢ sABneHusaMu| u B Pume, u na Ilonrte, n Ha Popmoce, u B
AnekcaHapuy; Mpy pasnMYHbIX TOPU3OHTAX C HEOOXOIVMMOCTBIO MOYYAIOTCS pas-
NMYHBbIe HAOTIOeHNs, U [/Is1 KXXIOTO ropojia B Ka4eCTBe IOTOAHBIX IPUMET OYAyT
OparbcsA pyrue 3BE3BL.

Orciofa ICHO, 4TO BOCXOJbl U 3aXO0/bl 3BE3]] 110 CBOEN NMPUPOJe He MIPOU3BOAAT
M3MEHEHUI BO3/IyXa, HO /I Ka)XX[JOTO TOPU3OHTA IIO/IYYal0TCsA pa3Hble HAO/IOIeH A
U TIepeMeHbI BO3yXa.

IToaToMy Bce morofgHble IPUMeETDI, YKa3aHHbIe B Ka/lleHAApAX, He BCeTa COITa-
cytoTcs ¢ pakramu. boree TOTo, MHOTAa OHM TIOTHOCTBIO C HYMU PacXORATCs: ObIBa-
eT U TaK, 4YTO BeJMyalilline MTOPMbI COIIPOBOX/IAIOT BOCXO/bI M 3aXO/ibl, 3HAMEHY-
IOLIJie XOPOIIYIO IIOTOAY; a eljé ObIBaeT TaK, YTO B TOPOJe CTOUT XOPOIasi IIOTo/a, a
B €r0 OKPeCTHOCTM MAET JOX[b. V yacTo [mepemeHa] MpOMCXOmUT TpeMs W de-
TBIPbMS JHAMU II033Ke, 4eM e€ IpeBelaeT BOCX0 WM 3aX0f] 3Be3/Ibl, a MHOTAA OHA
IPOVICXOJUT YeThIPbMs JHAMM paHee. V, ommnbascy B mpefcka3aHuy IO MOTOJHBIM
3HaKaM, OHY 3aLMIIAIOT ceOsI TeM, YTO IPUMEThI IIPOABUHY/INCD BIIEPEN WM Ha3af,.

W3 Bcero 3TOro0 ACHO, YTO IOTOJHBbIE IPMMETHI B KaJleHJapaX 3allCbIBalINCh He
Ha OCHOBE KaKOTO-TO MICKYCCTBA 1 He C IIOMOIIbI0 HEOOXOMMOTO METO/Ia, HO Ha OC-
HOBe II0CTIe[{OBATe/IbHbIX HAOMIOeHNU L. A TIOTOMY OHM YacTO OLIMOAIOTCA.

Tak 4TO He crefyeT OOBMHATH ACTPOHOMOB, KOTZIA OHM COBEPLIAIOT OLIMOKY C
STUMM TIpeficKasaHmusaMu. Ecim O6bl OHM OIIMOATNCH B MTPeNCKa3aHNUI TOTO, IPU BOC-
XOJle KaKoJl 3Be3/Ibl IPOM30MAET 3aTMeHMe, ObUIO Obl Pa3yMHO CUUTATh VIX YMEHVE I
3aHATME 3aCTy>KMBAIOLUIVIMI OOBUMHEHVS: Bellb BCIKOE MCKYCCTBO JJO/DKHO METOMM-
YeCKM JJOKa3bIBaTh CBOIO 6€301MO0YHOCTDb. UTO KacaeTcsi MOTO{HBIX IPUMET, OHU U
He MOMNAJAI0T B I1€/Ib, YTO 3aC/Y>KMUBAIO ObI IIOXBANBL, ¥ He OLIMOAIOTCS HACTONBKO,
4TOOBI UX B 9TOM OOBUHATD: Belb HEKOTOPAsA 4acTh aCTPOHOMUM ABJIACTCA IPYy0O0il 1
He 3aCTy>KMBaIoIIeil yIpéKa.

BOCXO,T_I; Cmpmyca HE€ BbI3bIBACT JKapbl, HO 3HAMEHYET eé

IT0 Xe oTHOCUTCA U K BocxomaMm Ilca.” Bece cumraior, 94To 3Ta 3BE31a MMEET CBOKO
COOCTBEHHYIO CHIY U CITY>KUT HPUYMHON YCUIEHWS XKapbl, KOTIa OHA BOCXOAUT BMe-

* ConHue n JIyHa BBI3BIBAIOT OKEAHCKME IIPVINBBI, IIPMYEM BBICOTA IIPUINBOB 3aBVUCUT
OT 13 B3aMMHOTO PACIIONIOKEHMSI, O M ¥ TOBOPUT [eMuH.
% Peus unér o Cupnyce, «cobaubeit 3Be3zie».
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cre ¢ ConHneM. OfHaKO 9TO He Tak. JTa 3Be3Jja BOCXOANUT B CaMyl0 OO>KUTAOLIYIO
HOPY TOJa, IO3TOMY M TOBOPAT, UYTO OHA 3HAMeHyeT M3MeHeHIe BO3/yXa K Xape.

OpHako npu4mHON ycuneHuA >xapbl cay>xuT CosHlle. 3¥MOJ OHO CHaYaja Xo-
JIOAUT HAC, a TIOTOM IIpY NpMOMDKEHUM K HaM HadMHaeT Hac rperb. CrepBa OHO
IPOM3BOJUT He3aMeTHbIl HarpeB, TaK YTO XOJIOJ, OCTAa€TcsA 3MMHUM; HO 3aTeM OHO
HOAXOAUT Bcé OmmKe u O/MypDKe, M HaYMHAET OIIYTVIMO NpUrpeBaTb. B cuy Hempe-
priBHOCTM CoOJIHIIE ABaXKIbI IPOXOAUT HAJ| OHOI ¥ TOIl )K€ MECTHOCTbIO: Beflb OHO
IMPOXOAUT OfHY M Ty >Ke MECTHOCTb J Ha IIOAXOfe K KPyTy JIeTHEero TPOIMKa, U Ha
oTxofie oT Hero. Ilo aroil IpuyYMHe IPOUCXOAUT ycuueHue >kapbl. Ilocnemyrommit
MOJXO[, K JIETHEMY TPOIIMKY U OTXOJ, OT HETO MajIbl I HEOLYTUMBI, TaK YTO B Tede-
Hue npuMepHo 40 gHeit ConmHIle ocTaéTcA Ha eTHeM Tponuke. [TosaTtoMy u fonrora
JIHA BOMIV3Y TPOIIMKOB VIMEET HeUyBCTBUTE/IbHOE MI3MEHEHNE.

W nockomnbky I1€c BOCXOAUT OKO/IO 3TOTO CPOKA, OHM IIOMETU/IN €TI0 BOCXOZIOM
BpeM: ycuaeHu: >kapbl. Ho npuunHa sakmodeHa He B 3Besfie, HO B Comnnue. U ecrn
KTO-mub0 6epér Bocxon Ilca kak 3HAaK 3TOrO CpOKa, OH IIOCTYIaeT IPaBUIBHO.
K npumepy, TOMEP rosopurt o Ilce, 4To on

3HaMeHbeM I'PO3HbIM ObIBaeT.”

Benp oH He mMeeT COOCTBEHHOI CVJIBI, BBI3BIBAIOLIEN YCHUIEHNE JKapbl, HO Oepércs
KaK 3HaK.

A te moaTsl u Puocodel, KoTopele mpunuckiBany [Icy cnoco6HOCTD ycuneHus
JKapbl, BeCbMa YKJIOHS/INCh OT UCTUHBL ¥ OT (PU3NYECKOTO y4eHVA. Y 9TOil 3Be3/bl
obI1as CyLUIHOCTh CO BCeMM 3BE3JaMM. Byab 3BE3[bI OTHEHHBIMU WV 3(DUPHBIMI,
BCe OHM uMeloT ofHy cwiy. V ucredenne Ilca mo/DKHO OBITH IepecuIeHO MHOXe-

7 M OHU

CTBOM 3Bé3[1. Bexp mmerorcs mpyrue 3Bé3fpl, 6ofblune ero 1o BelnduHe,’
OecKOHeUYHBI 110 KOMn4ecTBy. VI ecu ux obuass cujaa He JOCTUraeT 3eM/IM U HUYero
He fo6asyser K cuwiae CoHIA, pa3Be YOeAUTENbHO CUMTATh UCTEYEHVe OJHOI 3Be3-
OBl CTO/Ib BEJIMKMM, YTO OHO IPUBOJUT K YCWJIEHNIO >Kapbl? Eciu Bce HeMOABIVIKHbIE
3BEé37ibl He 00/IaJal0T TaKOJl COBOKYITHON CUJION, TO M JKap OJHOJ 3Be3/bl HE MOXKET
BBI3BaTh OIIYTMMYIO JOOABKY IIpU €€ cOBMeCTHOM Bocxofie ¢ ConHIieM.

IIpuauHOIi >xaphl sABAAeTcA caMo COMHIlE B CUTy HEIPEPHIBHOTO MPOXOXKAEHUA
gyepes Ty e caMylo MeCTHOCTb. OHU He MOTYT YKa3aTh JJI BCeX OOIIVIL IeHb, B KO-
TOPBINl IPOUCXOAUT YCUIEHUE >Kapbl, HO IOCKOJIBKY 3Ta 3Be€3la BOCXOJUT OKOJIO
3TOTO CPOKa, OHU 0003HAYM/IN STOT CPOK €€ IOSABICHUEM.

To, 4TO 3Be3a He ABJAETCA IPUINHON YCUIEHUA XKaphl, ICHO 13 CKa3aHHOTO.

Bo-nepsbix, BMecte ¢ CoMHIIEM 4acTO BOCXOZAT U O0jee MHOTOYMC/IEHHbIE, U
66rpIye 3BE3B, M HU OJHA U3 HUX He BbI3BIBAET OLIYTUMOTO pas/nyis, HO 3a TOf
IpY UX BOCXOJAaX CTOMUT 3MMa U [IYIOT BJIaKHbIE BETPBI, TaK 4TO 3TU BOCXOMbI He
MPUBOZAT K YCUJIEHNIO XKapbl.

% Tomep, Mnuaoa XXII 30, nep. H. V. 'Heanya.
7 Tem He meHee, Cupuyc — camast sipkas 3Be3fia Ha Hebe.
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Hanee, yacTo B 0JHOM 3HaKe 30i1aKa BMecTe ¢ CO/HIeM OKa3bIBaIOTCS caMble
6onpine u3 Aty wianeT — Paston, Pocdop, IToposiic; HO OHY, AENCTBYA CBOEI
CUJION Ha 3eMJIIo, He NPOMU3BOJAT HMKAKOTO M3MeHeHM:A B Bosgyxe. OTcrofa sACHO,
YTO Ha yCUJIEHMeE >Kapbl He BIMUAKT HU HENOABIKHBIE 3BE3/IbI, HY IIJIAaHETHI.

Ecmn ke ITéc obmamaeT Hekoelt CHIION, TO TOTZIA YCUIIEHVe YKapbl TO/DKHO IIPOVICXO-
IUTD IIPY UCTMHHOM BOCXOfI€, KOTZIa OH BocxoauT BMecTe ¢ ComHieM. OJHAKO 9TOTrO He
IPOVICXOIMT, HO HanOO/IbIIIas JKapa CIy4aeTcs py BUAMMOM Bocxope. B aToT cpok ca-
Mo CorHIle IO Ha3BaHHOJ BbIIIe IPUYMHE BbI3bIBAET YCU/IEHNE KaphL.

Ha Popoce sTa 3Be3fja BOCXOIUT Yepes 5 JHEN IOC/E COMHLIECTOAHNA, B JPYIUX
MecTax — 4depe3 30 [Heil IOC/Ie JIETHErO COMHLUECTOSAHNSA, U faxe depes 40, Tak 4To
e€ BOCXOJI HMKAaK He MOXKeT IPOM3BOAUTDH yCwieHMe >Kapbl. KaXgoMy sAcHO, 4TO
ycueHue Kapbl OXBaTbIBaeTCsA CPOKOM B 30 THEI IIOC/Ie JIETHETO COMHILLECTOSAHNA, U
B 9TO BpeMs BOCXOAMT rhe-To Bocxogut Iléc, ykaspiBaromuit 3TOT CpOK, THe-TO —
HeKMe 3BE3NBI B IPYIUX CO3BE3ANAX. Belb BOCXOMbI 1 3aX0fbl 3BE3], HE IIPOMCXONAT
OTHOBPEMEHHO [/ BCEX.

CkasaHHOe MHOTVMIMU O TOM, 4YTO B 3TOT cpok II€c Bocxogut BMecTe ¢ ComnHIleM,
ABJISIETCS BeCbMa IPyOBIM, IIOCKOJIBKY B 9TO BpeMs 9Ta 3Be3/ja Aabliie BCETO OTCTO-
ut or ConHua: Begb CoJHIIE IPOXOANUT B 3TO BpeMs BOIM3M JIETHETO TPOMMKA, a
[ITéc] mexxur BOMM3M 3MMHETO TPOMMKA, TAK YTO MEXAY HUMU IIO/IyYaeTcs
Hambosblilee paccrosgHue. V Kak >ke TOra OH MOXeT OBITh IPUYMHON YCUIEHUA
XKappl? YcwieHne OyfieT IpOVMCXOAUTD, eCIM TOJIbKO 3Be3Jie NMPUCYIla HeKas CUIa,
Korga oHa BMecte ¢ COJHIIeM OKaXXeTcs Ha 3MIMHeM TPOIIMKe, TaK 4YTO 3Be3na Oyzer
MepeHOCUTBCA 10 0fHOMY KpyTy ¢ ComnHIleM. TeM caMbIM B COTTIACUU C SIBJICHUAMM B
3TO BpeMsdA JIODKHO IIPOMCXOUTh HeKoe OLyTMMOe M3MeHeHMe Bosnyxa. OJgHaxo
€ro He IIPOVICXOMUT, HO HA000POT, CTONT 3VMaA.

Tak uro [I1éc] momejaercst B KaJleHAAPDb KaK 3HaK.

W3 Bcero aToro sACHO, 4TO 3Be3/ja He MMeeT HMKAKOJ CUJIbI, BBI3BIBAIOIIEI M3Me-
HeHUA Bo3fyxa. VM Bemymas npuunHa cBasaHa ¢ ConHueM. Bocxonbl 1 3axo/pl 3BE3]
YKa3bIBAIOTCA [IA NPeCKa3aHusA U3MEHEHUIT BO3yXa, M 110 3TOJ IPUYNHE OHM He
BCErJia COITIACYIOTCA € (paKTaMIL.

dusnyeckme NpUMETHhI USMEHEHNA ITIOT0IbI

Mpl MOXKeM JTydlIlle T0/Ib30BaTbCs HeKMMY 3HaKaMM B COOTBETCTBUN C UIX IIPUPOROTL,
Kak 3To fienmanm APAT. IlepemeHbl BO3[yXa, CBSI3aHHbIe C BOCXOIAaMM M 3aKaTaMu
3BE3]], OH UCKITIOUIMI KaK OMIMOOYHBIE, OTHAKO B 3aBepLIAIOIell YacTu CBOUX f67e-
HUli OH paccMaTpUBas, KaK OHU IIPOVICXOIAT II0 IPUPOJE U B CUITy HEKOel Ipudu-
Hbl. OH IPOM3BOAMI IIPOTHO3HI IO BOCXo#aM M 3axofaM CoO/HIIA, IO BOCXOZaM M
3axomaMm JIyHBI, a TakKe IO Tajo, BO3HMKAIOLIEMY BOKPYT JIyHBI, 1O IMafjaloIiuM
3B€37laM 1 110 6eCCIOBECHBIM XXMBOTHBIM. Takue IPOTHO3bI B CUITY HeKux pusmde-
CKVIX IPUYVH C HeM30€XXHOCTBIO IAI0T Pe3y/IbTaThI.
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[Toatomy u ¢punocodp BO3T* B yerBéproit kuure Tonkosanuil Ha Apama npu-
3HAéT (usMIecKMe IPUYMHBI BETPOB U JJOXKMEl, BBICKa3aHHbIE B HAa3BAHHBIX BBIIIIE
BIUJIaX IIPOTHO30B. DT Ke 3HAKM IPUHUMAIOT U ¢putocod APVCTOTEIID, n EBJOKC,
¥ GOTIBIIMHCTBO JPYTUX ACTPOHOMOB.

18. OB 3KCEIUTMOCE
Y10 TaKOEe 3KCETUTrMOC

IKCeNUrMoc — 3TO HaMMeHblIlee BPeMsI, OXBaThIBalOLIee 11e10€ YMCI0 MECALEB, Iie-
J7I0e 9MCTIO JHeil U Lefoe unciao BosBpaujennii JIynol. Ilockonbky MecsauHoe BpeMs
cocTaB/IsieT IpuMepHO 29%Y3s [HA, BpeMs Bo3BpalleHuit JIyHbl — mNpuMepHO
27%Y1s [HA, OTBICKMBAaeTCs HaVMeHblllee BpeMsA, KOTOPOE OXBaTbIBAaJIO 6B1 11e710€
YICIIO THE, IIeJI0e YMC/I0 MeCALIeB U LIeJI0e YMC/IO BO3BpallleHNil. DTO JenaeTcs Tak.

B mepenBiokennyu JIyHBI IO 30AMaKaIbHOMY KPYTy HAOMIOJAIOTCA aHOMAINNL.
ITepenBuHyBIINCH HA HEKOTOPYIO AYTY, JIyHa Ha clemyrommii leHb TepeMeljaeTcsa Ha
60/bLIYIO AYTY, a B CIEAYIOLYIe JHY — Ha ellé OoJIblie Ty, IOKa He epeMeCcTUT-
Cs1 Ha HaMOOJIBIIYIO AYTY, IOC/Ie YeTro e€ IepeMeleHNs YMEeHbIIAI0TCS, I0Ka OHa He
BEpPHETCA K Haya/IbHOMY IlepeMellleHNI0 Ha HaMeHblIyIo Ayry. V Takoe Bpems oT
HalIMEHBUIETO /IBVDKEHM O HalIMEHBIIETO /IBVDKEHMS Ha3bIBae€TCsA BO3BpallleHNEM
(4mokatdotaoig).”

[Tomy4mBIINIiCSA 9KCETUTMOC OXBaTbIBaeT 669 MecsieB u 19.756 nueit.'” 3a ato
BpeM: JIyHa mpousBogut 717 aHOMaJIbHBIX BO3BPALLEHNII IO JOJITOTE, I IPOXOJUT
723 30pMiaKa/IbHbIX Kpyra 1 fo6aBouHbIx 32°.'"

BaBunmonckasa T€OpMA TYHHBIX aHOMAaJINII

IIpy Ham4MM TaKMX ABJICHMII, OTKPHITBIX B ApE€BHME BpeMeHa, HY>)KHO YCTaHOBUTD
JIyHHYIO THEBHYIO aHOMajmio 1o gosrore.'”” <OHM MCKamu> HeKoe HauMeHblilee JBU-
keHye JIyHbI, ¥ HeKoe Hambosblllee, 1 HeKOe CpejHee, U ero eKeHeBHOe BO3pacTaHue
Wiy yObIBaHMe, B3sTOE U3 sIB/IEHMIL. V] y HUX MOTy4naock, 4To Korga JIyHa ABIOKeTCs
MeJJIeHHee BCEro, OHa IPOXOAUT 32 JieHb Oornbie 11°, HO MeHble 12°, a Korja oHa
JIBVDKETCsI ObICTpee BCero, OHa IPOXOANT 3a ieHb 6osblire 15°, HO MeHblire 16°.

% Boar Cuponckuii (cepeguna II B. 1o H. 3.) — ¢punocod-croux, ysennk JJuorena Basu-
JIOHCKOTO.

% B COBpEeMEHHOI TEPMUHOJIOTUN — AHOMATIUCTUYECKUI MeCSLL.

1 Jra BemMUMHA 9KCEMMUTMOCA He BIIOJIHE COITIACYETCS C TOM BEIMYMHON MeCs1a, KOTO-
pyto T'emmun mpusopun Bbime. B camom ferne, 29%Yss x 669 = 19755%%Y4s. OpgHaxko oHa
OY€Hb XOPOILIO COTNIACyeTCA C BAaBMIOHCKON [IIMHONM MecAIa: 29931'507708"""20""" x 669 =
19755958'02"'55"".

191 Skcenmrmoc IpUOIVHKEHHO paBeH TaKKe 726 JPaKOHMYECKUM MeCsLaM. Y [UBUTENb-
HO, 4TO ['eMMH He KacaeTcst 3TOr0 OOCTOSTENbCTBA, XOTSI MMEHHO Ha HEM OCHOBBIBAIOTCS
IpefcKa3aHys IyHHbIX Y COTHEYHBIX 3aTMEHUIL.

102 PasHOCTD MEX/Y CpeRHNUM [BIDKeHVeM JIYHBI U 1eiiCTBUTEbHBIM JBIDKEHIEM B JaH-
HBI IEHb.
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Hanee, nocko/nbKy Habofanock, uro JlyHa 3a 19.756 mHeit mpoxoaut 723 3opya-
Ka/IbHBIX KpyTa U H06ABOYHBIX 32°, ¥ KOXK/bIIT KPYT COREP>KUT 360°, 51 BBIPXKY BeINUN-
Hy KPYTOB B Tpajycax 1 Ipuoapmo 32°, Tak YTO BCE YMC/IO IPafycoB paBHO 260.312°.
910 uncno rpagycos JIyHa mpoxoput 3a 19.756 gHeil. Pasmenys KomM4ecTBO TPagycoB
Ha KOJIMYeCTBO JIHell, Mbl Hali[IéM cpefiHee e>XXKeflHeBHOe /IBVKeHMe JIYHBL. A MMeHHO, He
YUUTbIBasA YCKOPEHVA U 3aMeJIeHNs IBVDKEHS U CYUTAsA €70 paBHOMEPHbBIM, Pasfie/inM
KOJIMYECTBO I'PAZyCOB Ha KOJIMYECTBO JHEN M HalIEM TaK Ha3bIBacéMOe CpefHee IBIKe-
Hue. B pesynbrare momyumrca 13°10°35”. IllectunecaTas 4acTb Ipafyca Ha3bIBaeTCs
IEepBOM IIECTULECATON, U LIECTULECATAs 4YacTh IIEPBOM IIECTUAECATON Ha3bIBAETCA
BTOPOII IIECTU/IECSTON; TOFOOHBIM 00pa3oM IpH Ie/IeHNM BTOPOIL LIeCTHUECTOl Ha 60
HIO/Ty4YaeTCsl TPEeThs MIECTU/IECATas], ¥ B 9TOM >Ke OTHOIIEHUN O0OpasyloTCsl OCTa/IbHbIE
mectupecATsie. [Ipy TakoM ycTpoiicTBe uyicen XanieaMy ObUIO HaliIeHO, YTO CpefiHee
neyokenue JIyHbl cocrasiger 13°10'35”.

U mockomnbKy 3a 19.756 nHeit JIyHa coBepiuaeT 717 Bo3BpaleHMit, YTOOBI ycTa-
HOBUTD, 3a CKONIbKO fIHel JIyHa coBeplllaeT OFHO BO3BpallleHNe, Mbl PasfenyM Ko-
JIMYeCTBO [HeN Ha Kolu4yecTBO BosBpaljeHMil. Ilomydmrcs, 4To BosBpallleHNe CO-
nepxur 27933'20”.'% 3a cronbko gHeit JlyHa IEpEXOAUT OT CAMOTO MeIEHHOTO
IBIDKEHUA K CAMOMY MeJJIEHHOMY.

W mockonbKy B LIe7IOM BO3BpallleHUM COTEepKaTcs 4 paBHBIX BpeMeHM, BO3bMEM
Y4 qactb ot 27933'20" pHeit, n nomydnm 653'20” nHeit. 3a cronbko gHeit JlyHa mepe-
XOJVUT OT HaMEHBIIIETO ABVDKEHMS K CpeJHEMY, I OT CpeflHero — K HauboIbLIeMy,
¥ OIATH OT HaMOOJBIIETO — K CpeHEMY, M OT CpefJHero — K HauMeHblleMy. Benb
3TU BpeMeHa paBHBI MeXAy co6oit.'™

Hanee, ecmu MMEKOTCA TPU YUCIA C PAaBHBIMM PA3HOCTAMM, TO TOTZA CyMMa
KpailHUX BIBOE NPEBOCXOAUT cpefHee. B nByokeHun JIyHBI MMEIOTCA TpU 4MCTA C
PaBHBIMY Pa3HOCTAMU: HaVIMEHblllee ABIDKEHUe, CpefiHee U Hambosblnee. VI ecmn
CTIOXXWTH HauMeHblllee U HanbosIblilee, IOTYyIUTCS YABOeHHOe cpenHee. Ho cpenHee
IBIDKeHMe coctasysier 13°10'35”. YaBous ero, momyunm 26°21'10". Tak uro ecimm
CJIOKUTD TOYHbIE 3HAYEHMsI HaMOOJIbILIETrO ¥ HAMMEHBIIIETO ABVKEHUI, JOJDKHO I10-
Ay4nThea 26°21'10".

Ho cymma Hambosblero 1 HauMeHbBIIETO [IBVDKEHMII, B3ATasA U3 HaOJIIOEHNMII,
paBHa 26°. Tak yTO B ABNEHMAX UMEETCsA OCTATOK B 21'10” yCKONMb3HYBIINIT OT MH-
CTPYMEHTA/IbHBIX Hab/IofleHnit. V1 ero ciemyer pacnpeneuTb MeXKly HaMEeHbIINM
¥ HauOONBIINM ABVDKEHVSIMU, YTOOBI 00a IBVKEHUS, CTIO>KEHHbIe BMeCTe, JaBalin
26°21'10". VI Hy>)kKHO UX paclpefennTh TaK, YTOOBI HaMeHblllee IBJDKeHMe He IIpe-
BbIIIANO 12°, a Hanbo Mbllee — He MpeBbIIAI0 16°.

103 Bosee akKyparHble BbIMMCIeHNs gaot 19.756 : 717 = 27933'13". [Ipunsaroe [emunom
3HayeHue 27933'20" — 910 ynOMAHYTHIe BbILIe 2715 FHEIL.

1 310 npenIIONOKEHNE JIEXUT B OCHOBE BAaBUIOHCKON TEOPUM aHOMAMCTUIECKOTO
mByoKeHnA JIyHBI — TaK Ha3bIBaeMOJl «BaBMIOHCKOJ Teopuy B», mogpo6HO paccMarpuBas-
meiica O. Heitre6ayepom. OHO He BIIONTHE COTNIACYETCA C ABIEHUAMMU U He BBIIIOTHAETCA B

TEOpUN SMNINKIIOB.
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Pacnipemenmm ux tak. I[lockombky JlyHa 3a 6953'20” pHeii mepexogutr oOT
HalMEHBIIIETO ABIDKEHNA K CPeJHEMY, U1 OT CpeJHer0 — K HauOOJIbIIeMy, I IOBCIO-
[ly TIOTIb3yeTCsl PaBHbIMY BO3PACTAHMAMM ¥ yOBIBaHMAMM,'” HY)XHO HAIITH YHUCIIO,
KOTOpOe, OyAy4y YMHOXKEHHBIM Ha % 9acTb OT BpeMeHV BO3BpAIlleHMs, JacT HeKoe
4JCII0, KOTOPOE, B CBOIO O4Yepeib, OyaydM IIPUCTaBIEHHBIM K CPeJHEMY JABVDKEHUIO,
IPOM3BENET YNCiI0, 6osbiiiee 15°, HO MeHbIlee 16°, a GyAydr OTHATHIM OT CPeJHEro
OBVDKEHMA, IIPOU3BENET HEKOe YUCIIO, 6ombuiee 11°, HO MeHbiee 12°. VI u3bbITKU
Haf 15° m Hag 11° gagyT ot cambie 21'10”.

W onu Hamwy, 4TO 3TO Moryvyaerca ad 18'. Benb ecnu ux yMHOXUTD Ha 74 9acThb
BO3BpALLIEHN, TO eCTb Ha 6%53'20", momy4ntcs 2°4". VI ecnu NpUCTaBUTD UX K CPef-
HeMy JIBVDKEHMIO, TO ecTh K 13°10°35", momyuntca 15°14'35"; a ecnmm oT cpepHero
IBIDKEHUA OTHATD 2°4’, momyuntcs 11°06'35”. TeM caMbIM HalifieHO, YTO HaIMEHb-
mee pByoKeHue JIyHbl cocraBmser 11°06'35”, cpemnee paBibKeHme — 13°10'357,
Hanbosnbllee OBIDKeHNEe — 15°14'35”) 1 gHEeBHOE n3MeHeHne — 187.1%

195 370 emé OQHO MPENNIONOKEHNE BABUIOHCKOI TEOPUL.
106 JIMeHHO TaKue ITapaMeTpbl ObUIA IIPUHATHL B BABUTOHCKOI TEOPUML.
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OT EPEBOOYMKA

[IInpoxoMy KpyTy 4muTaTeseil 3HAMEHUTBII AaHTUKOBeE, IIOYEeTHBII Ipodeccop Kiac-
cndeckoit punonornyu YHusepcutera Llypuxa Banprep Bypkept (pop. 1931 r.) myd-
IlIe BCETO M3BECTEH CBOEII cepueil paboT IO MCTOPUY AHTUYHOI PETUTHM, B KOTOPBIX
My, PUTYaT M FPYTHe penuriuo3Hbie peHOMEHbl PACCMAaTPUBAIOTCA B LIMPOKOM VC-
TOPUYECKOM, (PUIOTOINIECKOM 1 COLMATbHOM KOHTeKcTe.! Bypkepra mMHTEpecyoT

' Cm. Homo Necans (1972; anrn. mep. 1983, pyc. mepeBof [repBoit I1aBbl B KHure «Keprso-
IpYHOLIeHNe: PUTyan B KylIbType M MCKYCCTBE OT JIpeBHOCTM [0 HAIIMX AHei», M., 2000);
Griechische Religion (Stuttgart, 1977; anrn. nep. 1985, pyc. nep. CII6, 2004), The Orientalizing
Revolution (Cambridge, MA, 1992); Ancient Mystery Cults (Cambridge, MA, 1987); Savage Ener-
gies: Lessons of Myth and Ritual in Ancient Greece. trans. Peter Bing (Chicago, 2001) u np.
>XOAH Vol. 5.2 (2011) © Walter Burkert, A. C. Adonacuna, nepesog, 2011
www.nsu.ru/classics/schole
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IPOMEXYTOUHbIe (PEHOMEHBI, I B 3TOJl CBA3M MHTEPECHA TAKXKe HeJJaBHASA KHUTaA
«Hacwye 1 KepTBOIIPUHOLIEHME»,” B KOTOPOJ OH CaM U PAJ M3BECTHBIX VICCTIEHO0-
BaTesIell 00CYXK/Jal0T COLMOOMOTIOTHIO, AaHTPOIIOJIOTHIO, TEOPUIO arpeccuut U Apyrue
cepsr, mexxaniye B 06/1aCTy «MeXAY 61M0JIOTHE 1 HAYKAMU O [{yXe».

«MyznpocTi» 1 «3HaHMIO» TIOCBSILEHA U €T0 PaHH:AA paboTa 00 VICTOpYM BO3HUIK-
HOBEHVsI aHTMYHOI Hayku.’ IIpefraraemMass BHMMaHMIO YMTATeNls YeTBepTas I/aBa
3TOJ KHWUIUM OTHOCUTEIBHO CaMOCTOATEJIbHA M COCTOMUT U3 YeThIpeX pasfiesioB:
CTPYKTypa Mupa 1 IUIaHeTapHasi CUCTeMa; TeOpYsI ITAaHEeTAPHBIX IBVDKEHMIT; KOCMOC
®unomnas; rapMmonus chep 1 acTpanpbHoe beccMepTie.

B nepsoMm pasgene bypkepT IOKasbIBaeT, KaK pa3IMIHble aCTPOHOMUYECKIE OT-
KPBITVSA, IpUnuchiBaeMble [Indaropy B cuny Tpaguumy, Cenaay ero M paHHMUX K-
(aroperinieB aOCOMOTHBIMU YeMIIVIOHAMY Ha 3BaHVe IIePBOOTKpbIBaTesneil. OCHOB-
HBIM BBIBOJIOM ¥3 9TOTO pasfie/ia MOXKHO CYMTATh TO, YTO He CJIeffyeT TOBOPUTDH O
KaKOJ1-TO Hay4HOII TeOpuu B cpefie ApeBHMX nudaropeiires. HaydHble a/ieMeHTBI,
COITIACHO TIPOBEICHHOMY aHa/IN3y MCTOYHMKOB, ObUIM HOOaB/IeHBI HOKCOrpadamu
no3xe. Bo BTOpoit 4acTy I7aBbl 0OOCHOBBIBAETCS MBICTb O TOM, YTO aCTPOHOMUSA
[TnaroHa IpUHSIA CBOJ MaTeMaTU3MPOBAHHBI BU Oarofaps y4eHbIM, Bposie EB-
lloKca, a He mudaropeiinaM. B TperbeM paspene oTcTamBaeTcs paHHAA JaTMPOBKA
cucrembl Outonas, UMEHHO B CWIy ee He pa3pabOTaHHOCTU U MUGPOTOTMIHOCTH.
Tak kak o camoM IIndarope cmIIkoM Mano HaJeXXHBIX CBUIETENIbCTB, bypkepT mo-
CTOAHHO O0pallfaeTcd K MCTOPUYECKOMY OKpY>KeHuwo. [103ToOMy MOXHO yBepeHHO
CKa3aTb, YTO 3Ta IJIaBa IOCBAILIEHA He TONbKO mudaropeiiliaM, OHa UHTEPeCHa U B
KayecTBe KPaTKOTO O4YepKa CTOPUY APeBHEN aCTPOHOMUIL.

B nocnegHem paspene pas6bop MugOIO3TUIECKOTO KOHTEKCTa IPeYecKoil acTpo-
HOMUM TIpofio/DKaeTcsi. OTHMM U3 CMabbIX MeCT 9TOJ I/IaBbl, HAa MO B3IJIAM, ABIA-
eTCsl M3MIMIIHAA acCOIMAVA HEKOTOPBIX MAEH ¢ IIaMaHu3MoM. Benb o pemmrnos-
HBIX IIPeJICTABIeHNSX CKUQOB, C KOTOPbIMU JOKcorpadus cpsaspiBaer [Iudaropa,
M3BECTHO HEMHOTO, /1 9TO HEMHOTOE Ma/lo YeM OT/INYaeTcsi OT OpiToBaBiIero B VI-V
BB. IO H. 3. IOYMTAHUA JYXOB IIPEIKOB, U TPAAMIUY 3aXOPOHEHUI 3HATHBIX JIIOJEIL.
V1 BooOG111e, yBepeHO TOBOPUTD O HIaMaHNM3Me MOXXHO JIMIIb B CBA3K C TIOPKCKUMM
HapofiaM, KOTOpble Ha MCTOPWYECKOJ ClieHe NMOSABWINCh 3HAUUTENbHO IIO3XKe, a
upes TPaHCMUTpanUy Aymy U npepcrabieHue o6 OcrpoBax 6aKeHHBIX MOTYT

2 Gewalt und Opfer. Im Dialog mit Walter Burkert [Violence and Sacrife. A Dialogue
with Walter Burkert], Anton Bierl, Wolfgang Braungart, hrsgs. (De Gruyter, 2010). Cm.
raioke ero kHury: Creation of the Sacred: Tracks of Biology in Early Religions, Cambridge,
MA, 1996.

> OpurunanpHas ny6nukauus: Weisheit und Wissenschaft: Studien zu Pythagoras,
Philolaos und Platon (Nirnberg, 1962); mnepeBOX BBHIIONTHEH Ha OCHOBE BTOPOTIO,
VICIIPaB/ICHHOTO ¥ JOIIOJIHEHHOTO aMepYKaHCKOro ma3ganus: Lore and Science in Ancient Py-
thagoreanism, tr. by E. Minar (Cambridge, MA, 1972). TekcT OATOTOB/EH IjIsl YYaCTHUKOB
MEX[[YHApOJHOTO HaydHO-obpasoBarensHoro npoekra “TEXNH. Teopermdeckre ocHoBa-
HMsI MCKYCCTBA, HAYKM M TEXHOJIOTMM B TPEKO-PUMCKOM Mupe» (AKafeMropofioK, aBryCT
2011 r.).
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OBITD HaliJleHbl BO MHOTMX JPYTUX PEIUTMO3HBIX KOHTEKCTaX TOTO BPEMEHM, TIpex/e
BCero, Ha Bocroke. Takum o6pa3om, HebecHOe MyTellleCTBYE AYIIN 1 9KCTa3 He CIle-
JiyeT BO3BOAMTD JINIIb K HEKOMY a0CTPAaKTHOMY «IIAMaHU3MY».

T'oBopsA 0 KOCcMMYECKOII TapMOHMY, BypKepT cornamaercs ¢ TeM, 4YTO He BCerja
CTOUT MCKaThb IIpsAMOe BIMsSHME TaM, IZie BO3MOXKHO IapanienbHoe pasputye. Ha
MOJI B3IJISA, 9Ta MBICIb MOKET OBITh pacmpoCTpaHeHa M Ha BCe MOIBITKMA CBECTU
TpeYecKyl0 PeIUINI0 K IIaMaHu3My. HaXognuTbes B 9KCTase M MMETDb CBA3Db C IOTY-
CTOPOHHUM MMPOM MOJKET, KOHEYHO, He TOJIbKO IIaMaH. JTUM Ha HNPOTKEHUU
MHOTMX BeKOB B ['penun 3anmmamice nudun. Kak okaspiBaeTcs, Hanexko 3a mpume-
paMM XOJUTb He HYXKHO.

CropaBeyIMBOCTY pajy CIefyeT 3aMeTUTh, YTO B IIOCTEAYIOIUX pabdoTax, B
YaCTHOCTH, JEKUMAX 1996 I., IOCBAIIEHHBIX BOCTOYHOMY BJIMAHMIO Ha TPEYECKYIO
penuruio,’ TpexJyacTHOe pasfiefieHue Mypa IPUINCHIBAETCS Y)Ke He LIaMaHU3MY, a
aKKaJICKOMY 3I10CY, IIpeiCTaB/IeHNe O Iepece/IeH!M YL BBIBOAUTCA U3 oppukm (a
He 13 IIaMaHM3Ma, KaK B HIDKeCJIeAyoleM TeKCTe), KOTOopas B CBOI0 O4epefib CBs-
3BIBAETCS C €TUIIETCKMMI BepOBaHMAMU. BypKepT ocTaeTcs 4yecTeH U IMPsAMO TOBO-
PUT, 4TO PO OpPUKY HaM [0 CUX IIOP U3BECTHO OYEHDb Ma/IO, OJJHAKO OCME/IMBALTCS
IIOMECTUTD €€ B eTUIEeTCKUIT KOHTeKCT. OCHOBaHMe 3TOMy OH HaXOJUT B IIamupyce
n3 [lepenn. V elje ofHMM MCTOYHMKOM MJEM O IepecelleHUN Oyl IpaBefHUKOB Ha
Hebeca OH Telepb CYNTAET MPAHCKOE «IIOCTIEBOCHHOE» BIVSHNE, OHUM 13 IIPOBOJ-
HUKOB KOTOPOTO, KOHEYHO e, Obutn mudaroperinpl. Tak 4TO K CBSI3U TPEIECKON
PeUIUK C «IIaMaHM3MOM» HY>KHO OTHOCUTBCS 37eChb KaK K MOJHOI mupiee, ObITO-
BaBILIENl B 3allaffHON IUTepaType Ha MPOTHKEHUY MoYTH Beero XX CTONMeTHA, U OKa-
3bIBaBIlIell HECOM3MEPUMO CUIbHOE BO3/eJICTBYIe Ha BeMKIe YMBI.

* Babylon, Memphis, Persepolis: Eastern Contexts of Greek Culture (Cambridge, MA, 2004).
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1. CTPYKTYPA MUPA U TINTAHETAPHASI CUCTEMA

I'pexu mpusHaBamm, BO3MOXXHO, CIMIIKOM OXOTHO, YTO Tpedeckas acTpoHoMMs Oa-
3UpyeTcsl Ha JOCTIDKeHNsiX Bocroka.! CoBpeMeHHble TyMaHUTapHbIE HAYKM, U3yda-
I0IllJie OPUTMHAa/NIbHbIE BaBUIOHCKNE U €TUIIETCKME VICTOYHUKY, BIIOJTHE OTYETINBO
ITOKa3a/yu, KaK MHOTO CHealyl CaMM TPEKU IJIA NOCTVDKEHMSA OKOHYAaTeIbHBIX pe-
3ynbratoB.” 'peku, KOHEYHO, MCIIO/Ib30BA/IY JaHHbIE HAO/TIOfIeH NI, TTO/TyYeHHbIe TeM
VIV MHBIM 00pasoM ¢ Bocroka, B ocobenHOCTY 13 BaBmmonuy;® HoO ¢ mpucyiert um
MaTeMaTU4YeCKOV IIPOHULIATE/TbHOCTBIO OHY BHECIM OPUTVHA/IbHBIN BK/Iafl B Pa3BU-
TU€ KOHLIENIIMM CTPYKTYPbl MUpa, He MMELNI aHa/joroB Ha BocToke, — TakoBa
3HaMeHMTasA cucreMa IITonemes, B KOTOPOII IJIAHETBI BPAIJAIOTCA BOKPYT chepude-
CKOJI 3eM/IM Ha Pa3HBIX PacCTOSHUAX, OKPY>KEHHbIE B CBOIO o4epenb chepoil Helo-
IBIDKHBIX 3Be3[]. CUMTAOCh, YTO BOCXOXK/IeHNE I HUCXOXKIEHNE 3Be3]] MIMeeT OTHO-
meHMe K reoMeTpun cdep, a HEPETy/LIPHOCTb [ABVDKEHMII ITaHET OOBSICHANACH
KOMOMHalMell MaTeMaTIIeCK) COBEPIIEHHBIX KPYTOBBIX ABYDKeHMil. HebesycnemHo
pellanachk TakXXe M 3afada M3MepeHMA PAcCTOSHMII MeXHY acTPOHOMUYECKUMU

' Cm., Hanpumep, (ITnaron) «Ilocmesakonue» 986e, Apucrorens, «O Hebe» 29228, [Tu-
onop, 2.30.

2 Ocobenno Neugebauer, ExSc 156 (O. Heitrebaysp «TodHble HayKu B HPEBHOCTI»).
BaxxHO, 4TO, rpeveckasl IUIaHETapHAs CMCTeMa He 3aMCTBOBAHA [TOTTHOCTBIO y BABIJIOHSH,
KaK 9TO IPUHATO cuuTath; cM. Boll, RE VII 2561 ff.

3 Cornacno Ceneke, «EcrecTBeHHOHay4YHbIe BOIPOChI» 7.3.2, EBOKC GBbUI IIEPBBIM, KTO
npuHec u3 Erunra Tounsie cBefenns o geikenusx mwiadet (T 15; cp. T 12-20 Lasserre). Kak
IIOKa3bIBAIOT HOBbIE OTKPbITUA, 0KOMO 500 I. MO H.3. BaBWIOHCKAsA aCTPOHOMUSA OKasaja
cunbHoe BaussHue Ha Eruner: R. A. Parker, A Vienna Demotic Papyrus on Eclipse- and Lunar
Omina (Providence, 1959); van der Waerden, Die Anfinge der Astronomie, 131-133. Cp.
TaK)Ke CCBUIKY Ha «erMIeTcKye» Habmomenns y Apucrorens «Merteopomorusi» 343b10, 28;
«O Hebe» 292a8; Chaeremon FGrHist 618 F7. BeposiTHO, Bo Bpems akcnenuuny Anekcanapa
Kannucden ormpasimsin acTpoHOMudYecKie AaHHble B [penyio mpsMmukoM 13 BaBmiona
(Simpl. Cael. 506.11 = FGrHist 124 T3: cf. Hipparchus ap. Ptol. Synt. 4.11 p. 340 Heiberg).
ITogospenne BBI3BIBAET TOT (AKT, UTO ITO CBUAETEIbCTBO IO3[[HEe ¥ HOCUT XyHO>KECTBEH-
HBIJI XapaKTep; KpOMe TOTO, OHO COfIepXXUT abCyphHOe 3asABjeHMe, OyATO Obl HaOMIOeHNUA B
BasunoHe npoBogwich B TedeHue 31 Toicsaunm neT (Neugebauer, ExSc 151).
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obpexramn.* PazBuTie 3TOro rpe4eckoro HayYHOro MPOEKTa MOXKHO JIETKO IIPOCIIe-
muTh oT EBmoKkca depes I'mnmapxa kx IITonemero, HO TO, 4YTO IPeAIIECTBOBANIO ITOM
BEJIMKOII 31I0Xe, KaK 9TO YacTO ObIBaeT, pasI/IAfeTb O4YeHb TPYIHO.

Hanbonee panHme cBsisHbIe 0OCY)XIEHNUS aCTPOHOMMYECKMX TEM MOXKHO HAilTH B
pabotax IImaToHa, 1 IOITOMY He CITyYaifHOCTb, YTO MOYTH BCe BEAYLIME aCTPOHOMBI
HO3[JHEr0 BpeMeHM ObUIM IUIaTOHMKamu.’ I'pedeckass mpest oOlieil CTPYKTYpbl Mypa
chopMy/poBaHa 37jech B CaMbIX CyIIECTBEHHBIX YepTax: 3eM/IsA cepuyHa U OKOUTCH,
6e3 BCAKOIN IOAIep>KKM, B cepe HEIOABIDKHBIX 3Be3Nl; IUIAHETBI PACIIONIO>KeHbl Ha
KOHIIEHTPMYECKMX OpOMTaX Ha PasHBIX PACCTOSHUAX; U UX BUAMMAS HEPEry/IApHOCTD
00BACHAETCA MaTeMaTW4ecKyMM IpyHIuIaMu. [IopAnok miaHer oT 3eM/m K LEHTpY
takoB: JIyna, ConHue, Benepa, Mepkypuit, Mapc, FOmmtep, CatypH ® — mopsmok, co-
xpanensblit EBgokcom, Kammumom, Apucrorenem m maxe IparocheHom.” Bee ato
«BEPHO» B TOM CMBICIIE, UTO IIAHETBbl OPTaHM30BAHbI COITIACHO BPEMEHI, 3aTpadnBae-
MOMY Ha IPOXO>KZIEHJe IIOJTHOTO 30/1aKa/IbHOTO KPyTa, TaKMM 00pa3oM, 4eM JOJIbliie
BpeMsi, TeM Oorblite paccTosiHue. I10cKo/mbKy BHyTpeHHNe ITaHeTsl, BeHepa 1 Mepky-
PWIt, C TeOLIEHTPUYECKOI TOYKY 3peHNs ABJIII0TCS «isodromous» (paBHOOerymmmmn) ¢
ComnHigem,® T. €., KaK ¥ OHO, 9T IUIAHETBI COBEPIIAIOT IIOJIHBIN 30[1aKa/IbHBII KPYT 3a

* TUnmapx OBOIBHO TOYHO IIOACYNTAL, YTO PAcCTOsHMUeE [0 JIyHbI paBHO 33% amamerpa
3emmu (RE VIII 1676).

> Xopolo usBecTeH mraToHusM Jpatocdena u [Itomemess, Ho ['mnmapx Takxe mposBUI
CBOIO 3aBUCHMOCTb OT «T1Mes», KOIa OH y4uT «cognationem cum homine siderum ani-
masque nostras partem esse caeli» (Plin. HN 2.95).

¢ ITousitHO onmcad IlmatonoM B «Tocymapcre» 616e u fanee; B «Tumee» 38d npupaercs
ocoboe 3HaueHMe 4MCIy 7 U uMeHaM BeHepsl u MepKypus, HO Korga ugesi oO6Cy>kmaeTcst
CHOBA, OH MeHs1eT MeCTaMI IOPANOK, U1 MM MepKypuit CTOUT IepBbIM. ITO Ta IPUINHA, 110
KoTopoit Asnuit 2.15.4 roBoput, uro IlnatoH momemaer Benepy Ham Mepkypuem (Heco-
MHEHHO, crefys Jparocdeny B ero «['epmece»; Chalcid. 73). B «ITocnesakonun» 987b onu
IPOCTO TIEPEINCIISIIOTCS; 371eCh TAKXKE YTBEPIKAAETCS, UTO, B OT/INYME OT EWOQOPOG, TIAHETHI
6e3pIMAHHBL, XOTA énwvupiav eidjeacty Oedv. 3mecy n mamee cTwab OOpaleHNsi TAaKOB:
0 (t1ig) Agpoditng dotrip...; nmeHa Pwodpog, ZTiAPwv, [Tvpdelg, Paébwv, Paivwv He us-
BEeCTHBI [0 /mHuCcTIIecKoro nepuoga (lepakmug, dp. 66 obmagaeT HeCOMHEHHOI IIeHHO-
crbio; cp. Wehrli 82). [Tnanery cramy HasbiBaTh MMeHeM AQPOSUTHL WM eMy IIOJOOHBIM He
paHbllle IepBOro BeKa #o H. 9. (Cumont, AC 1935, 5-43). O n1aTOHOBCKO aCTPOHOMMU CM.
KoMMeHTapun Ha « Tumeit»; Duhem 28ff; Heath, Aristarchus 134-189; Math. 310ff.

7 EBpokc: Procl. In Tim. 111 62 (cf. Eudox. Ars astr. 22) = D9 Lasserre; Xenocrates fr. 17.
Kammnn-Apucrorens: Met. 1073b171f, Procl. loc. cit., Demundo 392a23ff. Xpucunm: SVF 11
no. 527. «I'epmec» Dparocdena: Adrastus ap. Theo Sm. 142.7 = Chalcid. 73; "Pythagoras”
Anon. Phot. 439b17ff, Cic. Nat.d. 2.52f (cronueckas ¢pasa o kocmudeckoM mopszke); IG XII
1.913 (100 mo H. 3.); Pap. Aberdeen 13 (Aug. 1, A.D. 187). Takoit MOpAOK ITaHET IIPUHMMA-
ercst taxxke u lepaxmmpom IToutuiickum, ¢p. 95 (tak yro ConHIle He MMeEET LIeHTPATbHOTO
HOTIOXKeHMs, Kak npepmnonaran Bepau (Wehrli 92f); kpome coepst Jlynsi, [lnyrony npunu-
cpiBaeTcsi u cdepa 37meMeHTOB; cp. Anon. Phot. 439b25 and Hebd. 1). O6 310it TeMe B 1e1oM
cm. Immisch 69ff u ocob6enno Boll, RE VII 2566ff.

8 io0Spopot, «Tumert» 38d, Makpobuit «Con Cuyunuona» 1.19.4, u fanee.
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TOfl, VX IIOJIOYKeHMe 0 OTHOLIeHMIo K COJIHIy He MOYKET OBbITb OIIpeeIeHO 10 3TOMY
MPYHLNITY, YTO MPUBOAMIO K PEBHMM PasHOITIACKAM O HOpsfKe IUTaHeT. VIsBecTHo,
YTO CBEJieHNMA O IUTaHeTaxX NpuxopAaT B ['pernio 13 BaBuiona. Tam oHM ObUIM M3BeCTHBI
y>Ke MHOTO BEKOB, I IMEHHO OTTY/d, 2 He U3 TPedecKoil MIQOIOTHM, IIPOVICXOANT ac-
coLalysl IVIaHeT C OT/Ae/IbHbIMM 6oramy, MMeHaMy KOTOPbIX OHM U HasBaHbL’ Basu-
JIOHSIHE OTKPBbUIM HaybojIee BaKHble CBENEHVsI O JABVDKEHUM IUIAHET, B YaCTHOCTH, O
nepuope ux op6our. ITo xpaitneit Mepe, B cydae ¢ CaTypHOM, Ubst OpOUTa paBHa 29-TH C
TIOJIOBMHOJI TOIaM, Ha 9TO TIOHAJJ00MIOCh HECKOJIBKO ITOKOJIeHNiT. OTKpBITE IJIaHeThI
Mepkypuil, KOTOPYIO CIIO)KHO HaOJIOfiaTh, TalkoKe HPVHAIIEKNUT VIM; B IEVCTBUU-
TE/IbHOCTY, 3aI1aC TOYHBIX 3HAHWII O IUIaHeTax, 0e3 COMHEHVI, AB/IAeTCs Hanbosiee ode-
BUIHOI 3aC/TyTOJ1 BOCTOYHOTO MMpa B Iiepuog fo Imartona.

B xapTuHy Mupa rpedeckoil aCTpOHOMMM, KaK OHa IpeficTasieHa y Ilmarona,
BXOJAT, HAPARY CO CBEeEHMAMM O IUTaHeTaX, IpefiCTaB/IeHre O CPepruIHOCTU 3eMIN
U IIOCTY/IaT O COBEPIIEHHBIX KPYTOBBIX [JBVDKEHMAX. YIKe IpeBHME KOMMEHTATOPbI
Ha «Tumeit» cumTamm, 410 «IMQaropeiub» ABIAITCA TeM MCTOYHNKOM, KOTOPOMY
ITnatoH 06s3aH CBOMMM aCTPOHOMMYECKVMM IO3HAaHUAMMY, M MX BaKHasdA POJb B
MICTOPUY HayKy 00YCIOB/IeHa He B IOC/IEHIOK OYepeb STOV IPUYNHOIL.

OpHako ApuCTOTeNb, HApSAAY CO 3HAMEHUTOI Mieell rTapMOHMUK cep 1 0cob0it
Teopuell «HEeKOTOPbIX» IudaropeiiieB 0 KoMeTax 1 MyIe4HOM IyTH, ONVCBIBAeT U
IPYTyIo IIpYMeYaTeIbHYI0 MU(aropeiickyo cucteMy. 3aech 3eM/Is1 OKa3bIBaeTCA OfI-
HOJl 13 IUIaHeT, OPOUTHI KOTOPBIX, HApsAAy ¢ HeBUAMMON HaM «[IpoTuBO-3eMeil»,
IBVDKYTCA BOKPYT «LleHTpanbHOTO OrH:A». [loKcorpadpl NIPUNINCHIBAIOT 3Ty CUCTEMY
Duonaro, 1 MBI MOXKEM 3aKOHHO MCIIO/Ib30BaTh 3aCBUJI€TEIbCTBOBAHHOE BbIpaXke-
HIe — «cucreMa Putonas» — 6e3 BCAKUX MPePAcCyAKOB B BOIIPOCE ee JaTHPOBKA
VIV OTHOIIeHMs K mudaropeiinaM, ynoMaHyTeiM B «DenoHe». Ho coBpemeHHbIE
y4eHble IIOCTaBU/IM 3Ty CBA3b Iof coMHeHue. [IpunuceiBanne ®unonaro cxemsl, 3a-
CBUJIETE/IbCTBOBAHHON Y APUCTOTe, IIOfipasyMeBaeT peKOHCTPYKIMIO 6ostee IpeB-
Heil 1 6o/lee MPOCTOII TeOLEHTPUYECKOI CUCTEMBI, IPEANOI0KNUTENBHO paspado-
TaHHOU camuM [Indaropom wim paHHMME IudaropeiiaMy; MaTepyuagoM IJIs STOTO
CMeJIOTO pellleHyst ObUIY HEKOTOpbIe MO3[HME OTCBUIKY, HO TIPEX/ie BCETO JJOTAAKI,

® Cm. Boll, RE VII 2561 ff; Gundel, RE XX 2025, 2029; Meissner 405ff; van der Waerden,
Anf. 105, 108, 172. BaBunonckumu 6oramm ssistorcs VMimrap, Ha6y, Hepramp, Mapayk u
Hunyrpa (Adponura, I'epmec, Apec, 3esc, Kpon). O6osHauenne Carypra kak HAiov dotrp
BaBuIoHCKoe (ITmaron «ITocmesakoHme» 987¢; TEKCT ucnpaseH ele bapHeTom; mpoTns aTo-
ro cm. Eudox. Ars astr. col. V, Diod. 2.30, Simpl. Cael. 495.28, ]. Bidez, RPh 29 [1905] 319f,,
Meissner 254). IIBera, xoropsle IlnatoH B «['ocymapcrBe» 616e MpuUIMCHIBAET IUIAHETaM,
3aYIMCTBOBaHbl y BaBWIOHAH (Bidez, Eos app. I), HecMoTpss Ha BospaxeHusa Kocrepa
(W.]. W. Koster (Le mythe de Platon, de Zarathoustra et les Chaldeens [Leiden, 1951] 66ff),
KOTOPBIII CYUTAET, YTO OHM OCHOBAHBI Ha He3aBMCUMBIX HabmofeHuax. Hanpumep, IOmurep,
KoTopbili y IInaToHa HasbiBaeTcsa AeVKOTOTOG, Y BaBWIOHAH Has3bIBaeTCsA IIPOCTO «bemas
3Be3na» (Monobabap) (Meissner 404).



240 ActpornoMusa u nudaropensm

6asupymoupecs: Ha Ilapmennpne u Ilmatone.'’ 3atem ®paHK 3asABWI, 9TO CUCTEMa
®uionas CIUIIKOM CMenas 1M IPOJBUHYTasA JaKe LA KOHIJA IIATOTO BeKa Jo H. 9.,
VI JATHPOBAJI ee TTOC/IeRHNMY rofamu >xu3uu Ilnatona." st Hero mcropus actpo-
HOMMU CTaJIa OfHUM 13 Hamboslee IIOKa3aTe/IbHBIX JOKa3aTe/IbCTB CIIOPHOCTY par-
MeHTOB @uyonad. OfHaKO 3TU apIryMeHTbI cllefyeT nepecMoTpeTb. C TOYKM 3peHMs
VICTOPMM HAyKVM BOKHEWMIIMMM MOMEHTAaMM SIBJIAIOTCS OTKpbITHe cdepuueckoit
¢dopmbl 3eMu, CBefieHNs O IIATY IUIAHeTaX ¥ 0O'bsACHEeHNe BUMMOIN HeperyIapHO-
CTU UX TPAEKTOPUIl TOCPECTBOM ABVDKEHMsI OPOUT.

Vicropus TOYHBIX HayK 3aHMMaeT 0c000e MeCTO B MCTOPUM MBIC/IN, ITOCKONIBKY,
kak Bblpaswica O. Heilirebaysp, «mpucyljass MaTeMaTHYecKUM HayKaM aKKypar-
HOCTb [0 HEKOTOPOJ CTeIeH) IPOHMKHET B YMCTO MCTOpMUYECKue IpobaeMbi»."
[TosToMy mmeercst 0co60e METOH0IOINYeCKOe MPENMYIIECTBO B TOM, YTO MCCIIEHO0-
BaHMe, B KOTOPOE MBI Ceif4ac MOrpy>kaeMcsi, MOXKeT OBbITh IPOBeIeHO, BO BCEX BaXK-
HbBIX OTHOLIEHMSX, HE3aBJCYMO OT 3aK/II0OYEHMII, IOMyYeHHbIX B PAaHHUX I7aBax."
Ho BHauase Ba)KHO YCTaHOBUTH CTEIIeHb ¥ IIpefe/ibl MaTeMaTU4eCKOil TOYHOCTH,
KOTOpast MOXXET OBITh JOCTUTHYTA B ICTOPYM HAYKIL.

C 607b110i1 yBepeHHOCTbI0 PPaHK PeKOHCTPYMPYEeT OCHOBHBIE CTafiuy Ipede-
CKOJ1 aCTPOHOMNY, paclojiaras uX B HeOOXOAVMMOM, KaK eMy KaKercs, mopspke:™*
pasButie AHakcaropom u JleMOKPUTOM IOHMMAHMUS IPOCTPAHCTBA, OOBEMHOI
TeOMeTPUM U IIEePCIEKTVBBI; OTKpBbITHME NudaropeiiaMu ApXUTOBA OKPYXKEHNA
cepuunoCTM 3eMN U «[eVICTBUTENBHBIX ABVDKEHNUIT IVTaHET» B pOpMe «TreoMeTpu-
YeCKU COBEPIIEHHBIX OpOuT» (28); mepBoe MaTeMaTyecKoe 0ObsICHEHME JBYDKEHNS
wiaHeT EBJOKCOM; OTKpBITHE BpalljeHus1 3eM/Iu BOKPYT CBOEt OCH, U HaKOHel], «KO-
HepHUKAHCKMIT B3I/ Ha Mup» B cucteme Outonas (35) — KOTOPBINL, TaKUM 00pa-
30M, IIpeficTaByIsAeT coboit BTOpoit mar nocine Epgoxca. IToxoxum obpasom Ban aep

19 Gruppe, KosmSyst 50f; Boeckh, KosmSyst 89; and esp. Martin, Pyth. [Jépunr (Déoring) B
AGP 1892, 508 y>xe Ha3bIBall TEOPUIO «OOIEIPU3HAHHOI»; Cp., Hamp., Burnet EGP 110ff, 296ff;
Berger, Erdkunde 185f; Heath, Aristarchus 48tf; van der Waerden, Astr. 26tt; Guthrie I 289ff.

" Hiwoke, 1. IV 3. 3gecp u mamee — CCUIKYM aBTOpa Ha ITIaBbI M pasfe/ibl KHUTY, OCTaB-
JICHHbIe IIPU IepeBOfie HEM3MEHHBIMM, YTOOBI COXPAHUTH OOIIYI0 CUCTEMY IepeKpeCTHBIX
CCBUIOK U HyMepaluio CHOcoK. KpaTkoe cofep>kaHye OCTalbHBIX I7IaB CM. Bbllle B IIpenn-
CJIOBUM IIepeBONYMKaA. — IIpum. nep.

12 ExSc 1.

B TIpenbifyle pacCyXAeHysl OIPABABIBAIOT (PYHAAMEHTAIBHBIN CKENTULIM3M IIO OT-
HOIIEHMIO K IIOCT-apUCTOTENIEBCKOI TPaAMIIUY, HaXOAALIeVICA OJ CVIbHBIM BIMAHUEM ITIa-
TOHM3MA4, a TAK)Ke OTHOCUTE/IbHBI aBTOPUTET aKyCM; 11 06€ STH MO3UIIUU IOATBEPIKIAI0TCS
BHOBb U BHOBb. MBI MOXXeM H00AaBUTb HECKOIBKO JAeTaeil, TAKUX KaK 3aBUCUMOCTb TaK
Ha3bIBaeMbIX «HacTOALMX» Imaropeiines or Apucrorens (ri. III 1) u oTHocAmmiica K
stomy aHanus Oumonas Al6 (. III 2).

! Frank 19ff; cp. 184ff.
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BappeH'" BUANT B «IOIMYeCKOM PasBUTHUY ACTPOHOMUI» «CTPOXKAJIlIIee JOKa3aTelb-
CTBO» TOTO, YTO TeOlieHTpyudecKas nudaroperickas cucTeMa HO/DKHA OblTa Impefiie-
crBoBath crcreme Oumonas. Kak 6b1 TaM HM ObUIO, B MCTOPUM HAYKY JIOTMYECKast
HeoOXOIMMOCTb U MCTOpMYECKasl IOC/IelOBaTe/IbHOCTh He Bcerfa cobmagarr. Ko-
HEYHO, KKMBIIl LIar BIEpel B 3TOil 00/1acTy 3aBUCUT OT OIpefe/IeHHOro Habopa
IpefiBApUTE/IbHBIX MCCTIEOBAHMII, OHAKO OYEBUIHO, YTO BpeMs OT BPeMeHU CIIy-
YalOTCs M IHary B OOPaTHOM HAIpaB/IeHMY, HOCTATOYHO 3HAUNMTETIbHBIE, YTOODI
CITY)KUTb TPUYMHOIN I OTKasa OT y)Ke OOHApPY>KeHHBIX IPaBUIbHBIX OTBETOB.'®
Kpome Toro 6bIBaroT ¥ MHTYUTUBHBIE IPEIIyBCTBIS, OCHOBAaHHbBIE Ha HealeKBaT-
HbBIX OCHOBAHMX, OfHAKO B MOOOHBIX CTyYasX MCTMHHBIN IIPOTPECC COCTONUT KaK
pas B OTKase OT pe3y/IbTAaTOB, KOTOPbIe B PETPOCHEKTIBE OKXXYTCsI BepHBIMM. STKO-
OBI «KOIIEpHMKAHCKas» cucTeMa Puioast BIIOJIHE BIMCBIBAETCS B 9Ty KaTeropuio.'

371ech, Kak OOBIYHO, 3TU CBUIETE/IbCTBA JO/DKHBI CUMTATHCS PEeLIAIIIVMIY, [ja-
IOIVIMI HaM IIyTeBOAHYIO HUTb, BEAYINYIO K YMCTO CTyYaiTHBIM acIeKTaM; TOCKO/Ib-
Ky e/t 6bI MbI ONMPAINICh HA MOACYET JIOTMYECKUX BEPOSITHOCTEN, TO CMOITIN OB
HAalITU MHOXKeCTBO a/IbTEPHATUBHBIX BO3MOXKHOCTeIl. IIpexzie Bcero, yMo3aKode-
Hlfe OTHOCUTEIBHO IPEeAIIOChIIOK, JaXKe eC/I OHO 00/1afiaeT JOCTOBEPHOCTDIO MaTe-
MaTI9eCKOIl IEMOHCTPALNM, CaMo 110 cebe He MOXKeT yKasaTh Ha TeX, KTO OTBET-
CTBEHeH 3a 3TU paHHMe [OCTIDKeHMs. To, 4to mpepiiectBoBaBlias Puionax
acTpoHOMUA ObUTa maropeiickoit, win 4To IIngdarop ocHOBaI aCTPOHOMIYECKYIO
CUCTEMY TOTO >Ke WIM JlaKe BBICIIErO MOPANKa, YeM Ta, YTO ObUla paspaboraHa
Anakcumangpom mnn [TapMeHUOM, sB/IsAeTCs He 60jiee YeM MCTOPUYECKON THUITO-
Te3011, KOTOpasi He MOXKeT OBITh IOAKpeIUIeHa VI ONPOBEPTHYTa BHYTPEHHE JI0-
TMKOJ PasBUTHs HayK¥, HO JO/DKHA OBITh 1M3BeCTHA O/1arofaps BHELIHUM CBUe-
TenbcTBaM. Ilo Gosblelf 4acTM STOT BOIPOC HaKe HE PAcCMATPUBACTCA; IION
B/IVSIHVEM IUIATOHOBCKOJL TPagMIM BCce MaTeMaTudecKue Hayku [Ipesneit 'peryn
HasbIBaloTCs mugaroperickumn.'® ITocTaBuB >Ke Takoi BOIPOC, Mbl JIMIIaeM 6ONb-
IIMHCTBO PEKOHCTPYKIINIT OJJHOI U3 ITTaBHBIX OIIOP.

ITospHMe MCTOYHMKY IPUNUCHIBAOT IIndaropy peranomuyo poiab B GopMupo-
BaHMM TPEYeCKUX IPeCTaBIeHNII O CTPYKType MUpa, HO 3TU COOOLIEeHNs YAUBHU-
Te/IbHO KOHTPACTUPYIOT C coobujeHussMu o IlapMmeHnpe, KOTOpble MOLKpPEIIeHbI
0osiee [peBHUMU CBUAETeIbCTBaMY. KaMHeM NMpeTKHOBEHNUS OKa3bIBaeTCs cepud-

15 Astr. 28. VI Bce Xe, B COITIaCMM C APEBHUMIY MCTOYHMKAMM, OH BO3BORUT TEOPHUIO O
BpallleHnyn 3eM/In BOKPYT cBoeit ocu K Puornaio, B To BpeMsa Kak OpaHK cuMTaeT ee Ipe-
IIeCTBEHHMI[EI JPYToit, 60jIee CTIOKHOI CHUCTEMBI.

' TIo cpaBHeHMIO ¢ AHAKCHMaHAPOM acTpoHOMUYecKye B3rsigbl Kcenodana u Iepak-
ynta BBIIARAT perpeccoM (Heath, Aristarchus 54ff); Ho TakuMu >ke ABIAIOTCA U B3IJLAMDI
AHaKcMMeHa, KOTOPBII He OTBXWICA ITO3BOMUTD 3eMJle CBOOOJHO BYICETh B IIPOCTPAHCTBE.
KacarenpbHo Apucrapxa, I[Itonemes u Konepunka cm. Hmke, 1. IV. 2, cu. 1, 1. IV. 3, cH. 1.

'7 Ecnu 61 ApucroTenb He yHOMsHYI cucteMy Pusonas, coBpeMeHHble UCCTIef0BaTeNN
YBepeHO AaTpoBaay Obl ee a1oxoit Apucrapxa Camocckoro!

18 Naxe PpaHk Leruisercs 3a mu¢aropeiickoe IMPOMCXOKAEHME IPEYECKONT eCTECTBEH-
HOJI HayKM ¥ MaTeMaTUKY, BIIPOYEeM, JaTUPYs ee BpeMeHeM ApXuTa.
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HOCTb 3eMJ/IV U OTO>K/IeCTB/ICHIe YTPEHHEIT U BeYepHeli 3Be3/ibl, YTO 3HAMEHYeT CO-
60i1 HaYaI0 ICTMHHOTO IIOHNMAHNsI [UITAHETAPHOTO YCTPOIICTBA.

Huoren JlaspTuit muuier: TOV ovpavov mpdTov dvopdoal KOOHOV kai THv Yiv
otpoyybAnv: wg 8¢ Oedgppactog (Phys. Op., fg. 17 D., p. 492), Iappevidnv.”
B npyrom maccake, KOTOPBIIt, I10 BCeil BUAMMOCTH, BOCXORUT K Teodpacty, oH Tak-
xe ropoput o ITapmenupe: IIp@tog §' 00TOG TV YV dnépaive o@atpoetdi) kol €v
néow keiobar*® Chepnueckas 3ems BHOBDb HMOABJISIETCS B KadecTBe TOKTPUHBI [1n-
¢daropa B Hypomnemata (1o coobuienuto [Inorena Jlasprus, 8, 25).

B nepByio o4epeqp BO3HNKAET eCTECTBEHHOE IIPEAIIONOKeHNe, 4To [Tapmenny

' Ho ®paHK pewn-

y3Han 06 atom ¢dakre ot [Indaropa u mpocTo M3MOXWUI €ro,’
TENIbHO yTBep)XjaeT, uTo IlapMeHN He MOT 3HaTh O CPepUIHOCTH 3eMy, TO/a-
rasi, UCXO/s U3 IIATOHOBCKOTO «DeoHa», 4YTO BO BPeMsI HAIIMCAHUSA UAJIOTA 9TO
61710 HepjaBHee oTKpbITHE. CornmacHO cBUAeTenbCTBY Teodpacra, [Tapmennp 6pin
HEepPBbIM, KTO MCIIO/Ib30Ba/I CIOBO OTPOYYVAOG Ji/isi 0003HAYeHMsI JUCKO-00pasHOit
dbopmbr 3emmn.” U kak pa3 HemaBHO (B 60-x rogax XX Beka) ObUTO BBICKA3aHO CO-
MHeHNe 110 IOBOJY TOrO, AelicTBuTenbHo i IImaTon onuceiBaer B «Pefone» 3eM-
o Kak cdepy.”

Ho otpsiBok us Teodpacra Henb3st mpocto otopocuts.** KoHewHo, MBI HE MO-
JKEM CKas3aTh C YBEPEHHOCTHIO, KaKoe CJIOBO MCI0/Ib30Ban Teodpact, HO, obpaiasch
K KOHTEKCTY, KaKeTCsl YOeUTe/IbHBIM MIPEATIONIOKUTD, YTO OH Pa3MBIIIISAT CKOPee O
cepuueckoM, He>Kenn 0 AUCKO-00Pa3HOM Terte,” TaK 4YTO CIOPHBIN BbIBOX u3 «De-
[IOHa» He MOXKeT OBITh UCITONb30BAH IPOTUB CBUAeTeNbCTBA Teodpacra.®

D. L. 8.48 = Theophr. Phys. op. fr. 17, Dox. 492 = DK 28A44.

2 D.L.9.21 = Theophr. Phys. op. fr. 6a, Dox. 482; o npunamiexxuocru Teodpacry Dox. 166fE.

2! Tannery, HScH 236.

2 Frank 184ff, 198 ff; Heidel, Maps 70 ff, 83 ff; Morrison, JHS 1955, 64.

2 T.G. Rosenmeyer, CQ 50 (1956) 193-197; W.M. Calder, Phronesis 3 (1958) 121-125;
Rosenmeyer, ibid. 4 (1959) 71-72; Morrison, ibid. 101-119. Mu¢ moxer comepkatb B cebe
4acThb gpeBHelt KocMonoruu, Ho «Demon» 112e, Mo Bcelt BUAMMOCTH, OTChIIAET K CepefyHe
cdeper. CuperennpcTBo TeodpacTa o [TapMennze moMoraer pemnTb STOT BOIIPOC.

2 TIpotus ®panka, P. Friedlaender, Plato I (New York, 1958) 386; Mondolfo, "La prima
affermazione della sfericita della terra," Accad. d. scienze di Bologna 1937 (MHe He HOCTyIIeH;
oM. ZM 339 ff); Rehm-Vogel 12; Kahn 115 ff; cp. Thomson 110ff.

» CroBo 0TpoyyOAOG UCIIOMB3YeTCsT CO cChlIKoi Ha Ilnmdaropa u o3HavaeT 31ech, KO-
HEYHO Xe, «cepudeckuit». B mapamnenbHom maccaxke u3 D. L. 9.21 ropoputcsa ogaipoetdr|s,
YTO, KOHEYHO, He focToBepHO. (Kak 3amevyaer @pank (200) y D. L. 2.1 3emnsa AHakcumanp-
pa, «LeHTpanbHbIi GapabaH», Ha3bIBaeTCs 0QALPOELONG.) ZTPOYYOAOG MOXKET O3HAYATh 8pd-
WAWULICT VI cpeputeckuti; 3TO >Ke CIIOBO UCIIONb3yeTcsA Aji 0003HaYeHVS TpafjuHbl ¥
Apucrodana B «O6makax» 1127. Jlo KOHLIa He IIOHATHO, KaKkylo GOpMY IIpUINChIBAET 3eMe
Ouoren Anomnonniicknit; y D.L. 9.57 910 HasbIBaeTCs1 GTPOYYVAN.

%Y Ilnatona B «@enone» 108e, cmoBo meplpepri (oTpoyydAog, 97€) ucmonbsyercss B
OOBIYHOM CMBICIIE; IIaBHAsA MBICTIb COCTOMT B TOM, YTO 3eM/IA He HY>KHAeTCs B IOAJep>KKe
BO3JYXOM WIU 4eM-TO HOJ0OHBIM: 37ech IITaTOH MCIOIb3yeT APYIYIO JOKTPUHY, BOCXOMA-
myto K AHakcuMmanypy u IlapMeHuny, u HampaB/ieHHyIo IpoTuB AHakcaropa (A 88), Inore-
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He Tonmbko yuenuk JJemoxputa bron ns A6pepst okono 400 r. 1o H. 3. 6bIT 3Ha-

KOM C MaTe€éMaTUYC€CKMMM BbIBOJaMM O C(l)epI/I‘IHOCTI/[ 3€M}II/I,27

HO u T'mnmoxpat
Xnocckuit, mpuMepHo B 430 I. 10 H. 3., CHPOEKTUPOBa HebecHble OpONUTHI Ha 3eM-
JII0, OYeBMAHO, cumTas ee cepudeckoir.”® K BriBogy o chepuyunoctu 3emnn mo-
BOJIBHO IIPOCTO ITOZIOMTY Ha OCHOBAHMM Te3MCa O TOM, YTO 3eMJIsl paclojio’KeHa B
IIeHTpe BCEJIEHHON U He OTK/IOHAETCA HU B OJHY U3 CTOPOH B CUJIY UX «paBHOIIpa-
BlUA». ITO TOT Te3UC, KoTophlit [lapMeHns mosanMcTBoBan y AHaKCMMaHJPa; U ec-
M omMcaHue Mupa yoexxuenus (0okcol) sIBIAETCS He3aBUCUMBIM TBopeHueM [lap-
MEHIJIA, TO COBCEM HETPYAHO JIOMYCTUTD, YTO, PACCY>KAast O COBEPILIEHHON «cdepe»
BerTusi, OH 6bUT IIEPBBIM, KTO Ha3Basl 3eMITI0, Ha KOTOPOI MBI >KnBeM, cdepoir.” T1o
BCell BUAMMOCTH, IMEHHO eMy crefoBai OMiefokr.” ToT ¢axr, 4To 3Ta Teopus He
HOJTy4M/Ia yCIexa, M 9To [JeMOKPUT OCTa/ICsl BEPHBIM CBOEIT Mfiee O YalieoOpasHoil
¢dopme 3emnu,’! ABIsIETCA IPUMEPOM OFHOTO 13 TeX IIArOB B OOpPaTHOM HallpaBrie-
HIY, KOTOpbIe MHOT/A CITy4AIOTCS B ICTOPUM €CTeCTBEHHbIX HayK.

[MTocuponmit cumram, 4TO OCHOBaTeneM (ApxXnyog) pasmeneHusa 3eMaM Ha IATb
30H Ob11 [TapMeHNUs, HO OTHOCUIICSI HEOOOPUTETIBHO K TOMY, YTO TOT CHENasl XKap-
KYIO 30Hy HAaCTOJIbKO LIMPOKOIT, YTO OHA PACIPOCTPAHSIACh 32 00/1aCTh TPOIMKOB.>

Ha Anosutonmiikoro (Al 6a; cp. C2 = EBp. «TposiHupl» 884) u [emokpura (Apucrorens
«O Hebe» 294b14, Tak xe AHakcuMeH A 6,20).

¥ DK 77.1 = D.L. 4.58: obtog mp@Tog €inev eivai Tivag oikroelg évBa yiveoBat € unvav
v voktt kai &€ v fuépav. CrpaboH HasbiBaeT ero Aotpoldyos (1, p. 29 = DK 77.2).
Bennmmanu (Wellmann, RE 11T 486) cipaBeninBo gaTupyeT BpeMs xusHu buona cpasy mepep
EBmokxcom. BuoH mucan Ha MOHMYECKOM 1 atTudeckoM guanekTax (DK 77.1). Ham ceityac He
BaXKHO, COfIep>Ka/IN /I ipeBHMe MBI YKasaHVsI Ha JOJIYIO [TOSPHYI0 HOUb (Cp. FUCKYCCUI
BOKpyT «Opuccen» 10.82 u I'epopora 4.25).

2 DK 42.5 = Arist. Mete. 343a8: xxapkast 30Ha Mexpay Tponukamu. O gatvposke I'umrro-
KpaTa CM. HIXe, CH. 77.

¥ 3emsis1 B ueHTpe: Ad4, crenyst AHakcuMaHnpy (Hwke, cH. 44); CpasreHue co cepoit: Gp.
8.43; cp. Teodpact Phys. op. dp. 6, Dox. 482. Cm. Gigon, Ursprung 86f, 275.

% Kranz, Emped. 50: «COITIACHO TOTJALIHEMY [peBHENM(AropeiickoMy IpefCTaBIeHNIO,
3eMsis1 SIBISIETCS KPYTOM B LIeHTpe» (HO, CM. HIDKe, CH. 44). [leliCTBUTENBHO, Miesl O TOM, 4YTO
CorHige AB/ISIETCST OTpaXKeHMeM «KpyT/aoi» 3emmu (kukhotepnig) (A 56) moppasymesaer cdepud-
HOCTb, IT0CKO/1bKy COJIHIIe He PacIONIOXKeHO IIPSIMO HaJ| HAILM yIaCTKOM 3€MHOJT TIOBEPXHOCTYL,
¥ OTpaKeHNe AMCKA JO/DKHO Kas3aThCsl CKOpee MCKKEHHBIM, HeXXemy abCcomoTHO KpyrneiM. Ho
BOIIPOC O TOM, [JO KaKOil CTelleHM SMIIEHOK/ YBIeKaICs TaKUMI TeOMETPUIECKUMY Pa3MbIILIe-
HUSMM, OCTaeTcst OTKPBITBIM. OH oTOpocn unero 06 Aupie Kak HeKOit II0f3eMHOII obacTy (ma-
7ee, pasf. 4), 1 BEPOSITHO 9TO COITIACOBBIBA/IOCH C Vieeil chepUIHOCTI 3eMI.

1 A 94; Frank 187ff. 3a BceM aTMM MOXKET CTOATh BOCTOUHAs Tpaguuusa. CormacHo Ba-
BIJIOHCKOMY Y4eHMI0, 3eMs AB/seTcsa oka@oetdng kal ko{An (Diod. 2.31; Meissner 107ff).
Teponot urHopupyet chepuanocts 3emnu (Hamp. 3.104). O Hebd. 2, Boiwue, . I11 3, cH. 63.

32 Posidonius ap. Strabo 2, p. 94 = DK 28A44a; orcroga npoucxogutr Ach. Is. p. 67.27
Maass, Aét. 3.11.4 (rme, B IPOTMBOIOMOXHOCTD I1OCHIOHNIO, YTBEPXKAAETCS CBsI3b ¢ {Dvat
TPOTIKAL, YTO BBIIISIFUT YIPOIIEHNEM).
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BO/MBIIMHCTBO Y4YEHBIX HOBOTBHO CKENTUYECKM OTHOCATCS K STMM JaHHBIM,” HO
yKasaHHOe pasjie/ieHye OYeHb XOPOLIO BIUCHIBAETCS B [lapMeHUIOBY AMXOTOMUIO
Orus u Houn: xak B Heb6ecax Oronb 1 Houb BCTpedaoTcst B {BYX COCTOSIHMSAX — YN -
CTOM M CMEIIAHHOM, TaK I Ha IIOBEPXHOCTY 3eM/IM IMEeTCs CMeLIaHHas! 30Ha MeXK-
iy HPOTUBOIIONIOKHOCTAMMU. VI, KaK «Kpyrum» B HeGecax OpraHM30BaHbI COITIACHO
OIIpefie/IeHHOl CUMMETPU, I0)KHasl TTonycdepa sIBSIETCS] CUMMETPUYIHOI 060pOT-
HOJI CTOPOHOII ceBepHOII momycdepbl. OOOAPAIINM ABIACTCA UMEHHO TOT (aKT,
9TO, COr/IacHO [10CHIOHMIO, C ITUM He aCCOLMMPOBATIACH HMKAKas MaTeEMaTIIeCKast
aCTPOHOMIS WM KaKasi-7Oo0 MpOoeKuys TPOImKoB Ha 3emio.” C [pyroii CTOPOHBI,
nokcorpadsl mpunycsiBaioT [Indaropy TouHoe acTpoHOMIYeCKOe pasjeneHne 3eM-
/M Ha [SITH 30H, OTPAaHNYEHHBIX TPOIMKAMM ¥ HOAPHBIMM Kpyramu,® avaldyws i
ToD TavTOG 0QaipQ, ¥ BO3BOAAT COOTBETCTBYIOIIee pasfeneHye HebeCHBIX cdep K
@aliig [TuBaydpag kai oi &n” adTOD,* U OIpeneneHre HAK/IOHA SK/IUIITUKH, OT KO-
TOpOro, cornacHo camomy IIndaropy, KOHEIHO Ke, 3aBUCUT ITOTOXKEHIe TPOIIMKOB,
no6asiss fvriva Oivomidng 6 Xiog émivolav wg idiav ogetepiletan.’” [Tapamienn
HOCTIeIHeMY IIPe/IOKEeHNMI0 HaXOUM V yaeHuka Apucrorens EBgema, camoro aBro-
PUTETHOTO CBUJETE/IS 110 VICTOPUY TPeYeCcKOil HAYKN [0 S/UIMHICTUYECKOTO ePUo-
na: Oivomidng ebpe mp@tog TV ToD {Wwdtakod T dtélwotv T ... VI xots1 EBgem moxosxe
TOBOPUT /NI 00 OTKPBITHMY DHONNAA,” B IIO3[HEN TPAULINY YTBEP)KHAETCS, YTO
OH I03aMMcTBOBas 310 y IIndaropa. Korma peus umer o chepuanoctu 3emmu u o
paspesieHnu ee Ha 30HBI, uMs [Iudaropa KoHKypupyer ¢ nmeHem [lapmeHnpa; Bo

% Reinhardt, Parm. 147 n. I, Kosmos 361 n. 2; Heidel, Maps 76, 80, 91; cf. Rehm-Vogel IIf.

3 O npobneme HebecHoil crcrembl [TapMernpa cM. Hioke, cH. 40. @pank (Frank 200 n. 1)
omnb6o4HO yTBep)kpaer, yto ITocumonnit «npunucbiBan ITapMeHUAY IIPOEKIMIO TPOIMKOB C
HebecHOI cepbl Ha KOHLEHTpUUeCKyo cepudeckyo 3emmo». Croa IIoCHEOHMS TaKOBBI
(Tappevidnv) oxedov Tt Sumhaciov amogaively TO TAGTOG TNV SLAKEKAVUEVIY, TAG HETAL TV
TPOTIKDV DIEPTUNTOVONG EKATEPWY TOV TPOTIKAV £l TO €KTOG. .. COITacHO 3TOMY IIMpPUHA XKap-
KOJ1 30HBI MOI/Ia ObITh He 46° 54' 6", a okono 90°, 1o ectb wis [lapMeHMIa 3TO TAKOI «KPYI», Ybsl
IIMPUHA PaBHA IPYMEPHO YeTBEPTH ero OKPYKHOCTH. Bce 3TO He mMeeT HUYETO OOILEro C acT-
POHOMUEN! WK TPONMKaMy (B OT/Iidye OT I'MImokpara, Bbiire, CH. 28).

¥ Aét. 3.14.1; cf. Mart. Cap. 6.609 (MSS pytharas wnu pythagoras, HeBepHO M3MEHEHO Ha
Pytheas B uspaunu Juxa (Dick)).

3% Aét. 2.12.1; cf. 2.23.6: [T\dtwv [TvBaydpag AptototéAng (0 HAKIOHE SKIUITUKIA), TE
nmst [Tngaropa yroMmHaeTcst Hapsiay ¢ APYTUMIA.

7 Aét. 2.12.2.

3% Eudemus fr. 145 = Theo Sm. 198.14f. Junsc (DK 41.7) nonaraer \é&wotv BMecTO
Sid€worv. TIpeaMeToM FUCKYCCUM SIB/ISETCS BeMMUVMHA YITIa HAK/IOHA SKIMITHUKY; (aKT ee
OTK/IOHEHMsA — OT 30fjuaka — ObUI M3BecTeH ellje AHakcuMaHapy (A5) u Kneocrpary (DK
6B2); cm. von Fritz, RE XVII 2260f. KoneyHo, TeoH ImpMBOAWUT IMIIb COKPAlLleHHYIO BBI-
mepxKy 13 EBfiemMa, HO eciu 6bI OPUIVMHAT COOTBETCTBOBAI COOOLIEHMIO ASIVst, UM DHO-
myga BbImamo 661 ckopee, Hexenn ums [Indaropa. — Asumit (Aét. 2.32.2) nmpunuceiBaet 59-
neTHMI UK «Honuny u Indaropy», xorsa Inman (Ael. VH 10.7) u Llensopus (Cens. 19.2)
TOBOPAT TONbKO 00 JHomupe. YnoMmunanue o ITudarope MoXXHO 06bACHUTD MO0 C TOUKU
3peHNs yIpeKa B IJIaruare, m16o B kadectBe BoiBoga 13 Oumonas A 22.
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BTOPOM CiTy4ae Oojiee pa3BuTas, «KOppeKTHass» GOPMY/INpPOBKA 3TO TEOPUU IPK-
nuceiBaercs [Iudaropy; u B 060ux crydasx B paHHUX CBUAETeNbCTBax Teodpacra n
EBpema ITndarop He ymoMuHaercs.

DaBOpMH YIIOMUHAET CIIOP O TOM, KTO IIE€PBbIil OTKPBLI, 4YTO YTPEHHAA U Beuep-
HsIs1 3Be3Jla — 9TO OfIHO ¥ TO )Ke.”” JTa IUIaHeTa — Has3bIBAI JIM OH ee MMeHeM Adpo-
JUTBI? — VIMeTa ocoboe 3HaueHue 1A [lapMeHMIa, KOTOPBI CYUTAJL, YTO OHA CO-
BeplIlaeT KPyroBble ABIDKeHMs B unctoM a¢upe Haz Conuuem.* [IBoiiHas Tpaguipys
o ITapmennze u Ilncdarope moxker ObITh HOHATa B CBeTe coobOuieHus [ImoreHa
JTaspTtusa: «Cumraercs, 4YTO OH IEepPBbIM OTKPBUI TOXKJecTBO BedepHell 1 YTpeHHel
3Be3[Ibl, Kak ropopuT PaBopuH B nATOI KHUTE Bocnomunanuii. IIpaBya, HeKoTopble
CUNTAIOT IepBOOTKphIBaTenneM IIndaropa, Ho Kammimax roBoput, 4to mosma emy He
npuHamiexnt». KamMax orpunaer aBTopcrBo IIndaropa u B OTHOLIEHUN HEKO-
TOPBIX SPYTUX IO3M, KOTOpPbIE, KpOMe BCErO NMPOYEro, MMEIT [IeNI0o ¢ IaHeTol Be-
Hepa."' B geitctButensHoctu [epaknut Jlem6 B cBoeM cricke npousBenernit [lnda-
ropa B IlepBYI0 odepenb ymoMuHaeT pabory Ilept 10D Ghov év Eneov (D.L. 8.7).
BrionHe BepoATHO, YTO 3Ta O03Ma MMeJIa JIe/I0 He TOJIBKO C HeOeCHbIMY TeaMM, HO U
co chepuueckoit hopmort 3eMu u ee pasjieNieHNeM Ha 30HbBI, — MHopMarueit, mo-
3ayMcTBoBaHHON y [Tapmennuna u Omnenoxina. Hukomy Obl He mpUIIO B TOJIOBY,
YTO 3Ta AMAAKTHYECKas II09Ma MeVICTBUTENbHO HammcaHa IImdaropom. Tak uro

¥ D. L. 9.23 (uwxe, cH. 41); [Tapmenny Tax >xe us Aét. 2.15.7; Iudarop, Anomiogop
FGrHist 244F91 u Plin. HN 2.37 (gatupyercs 612 r. o H. 9. Kak otkpeitue [Iudaropa). ITo-
YT HEBEPOSITHO, YTO TAKOV 3/IEMEHTAPHbIN aCTPOHOMUYECKMIT (PAaKT OCTABAICS TaK [JO/ITO
HeusBeCTeH rpekam; okomo 1580 I. o H.3. BaBWIOHsIHE yXXe 3HAIM [epuof obpaleHns Be-
Hepsl (van der Waerden Anf. 49). Bunamosun (Wilamowitz, Hermes 18 (1883) 416-423)
OGHAPY>XI/T UIEHTUYHOCTD YTPEHHel U BedepHelt 3Be3bl B MUGDOIOTUY; 1 06 9TOM FOBOPUT
ViBux u3 Peruyma (fr. 331 Page), BeposaTHO coBpemeHHUK [Tudaropa (Burnet, EGP 191 n. 3).

0 A 40 a. B uenom 3ajjada peKOHCTPyKuymy HebecHOIT cucrembl IlapMeHnpa camraercs
npakTudecku 6esnagexHoit (¢p. 12; A 37). Cm. Raven, KR 284f; De Vogel, GP I 41ff; cpenn
crapsix aBTopoB, Tannery, HScH 238ff; Zeller I 708ff; Burnet, EGP 187ff; Gigon, Ursprung
276ff; nporuBononoxHelit oTBeT faet Morrison, JHS 1955, 60ff. Peituxapn (Reinhardt, Parm.
11ff), BeposiTHO, IIpaB B TOM, YTO Pedb B IEPBYI0 OYEPeNb UAET O KOCMOTOHIYIECKOM IIPOLiec-
ce (OHATHBIM B CBsi3y ¢ pparmentamu A 10 Anakcumangpa n A 30-49 Dmnenoxia, 50),
Pe3y/IbTaTOM KOTOPOTO HOJKEH CTaTh HAIll MUP.

“D. L. 9.23, Callim. fr. 442 Pfeifter; cf. Wilamowitz, Platon 11 85.2. I1daitdep nmeer B
BUJY II09MY, Ybe aBTOPCTBO OCIIAPYMBAIOCH CTOPOHHMKAMIL 9THX ABYX (rmocodos; ofHAKO
[Tapmennny npunapnexxana nuiup ogaa kuura (D.L. 1.16 = DK 28A13). Iunsc (DK I 225)
CUMTAlL, YTO HeKas AUAaKTUIecKas mosMa [TapMeHnaa nMena XoxeHue 1ox umeneM Inda-
ropa, HO BepOsITHee BCEro M3BeCTHA OblIa IMIIb artOKpuduIecKas mepepaboTka ¢ IIOMeTKOI
«IIngarop» - D.L.8.14: mp@tév 1€ ‘Eonepov kal Pwopdpov 1OV adToV einelv, OG @not
[Mapuevidng (DK 28 A 40a). Co Bpemen Kacay6ona 3TOT TeKcT mcnpapnamm Ha ol 8¢ @aot
[Moappevidng. Ounsc (DK 28A40a) npuunumaer &g enot (kal) ITappevidng. Bepuer (Burnet,
EGP 191 n. 3) orcrauBaer ureHue pykomucu. Ho ecmu 651 [Tapmenny ynomusan Ilndaropa
VIV XOTsI OBl HAMEKAI Ha HETO0, TO, B IIOMCKaX CBUAETEIBCTB 0 IIndarope, aHTH4HbIE yueHbIe
COXpaHMIM OBl ITOT CTUX TAK XKe, KaK U CoobIeHre DMIenokia, ¢p. 129.
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Kannumax, 1o mpaBy oTBeprasi ayTeHTUYHOCTb [I03MBI, IpycoeanHsercs K Teodpa-
cry u EBfieMy B kauecTBe TpeTbero cuperesns nporus «IIudaropopoii» Bepcum aToik
Tpapuiyy. He BaKHO, M03aMMCTBOBAIN /I HOKCOrpadbl 9TM COOOLIEHNs U3 aro-
Kpuuaeckort MO3IMbI MV U3 PAaHHUX ITATOHMKOB, HAIIPUMeEp U3 KOMMEHTapueB Ha
«Tumeit»,* B M060M CIydae 911 yTBEPIK/EHVsI He HafIeXKHBbL.

B obmactu acrponomun, 6osnee, 4eM rae-moo elle, HeT HUKAKUX IOATBepsKie-
HMit ToMy, uTO IlapMeHuy sammcTBOBaNI CBOIO (yIocoduio IpUPOALl U3 mudaro-
perickoro mcrounuka. [lo3nusas Tpaguuus npunuceiBaer IIngaropy ropaspgo 6omee
pa3paboTaHHYIO CUCTEMY, HeXXeN Ta, YTO NpMHamIexana [lapmennny.” AcrpoHo-
MMYecKue TpefcTaBaeHns IlapMeHnzia TOBOMBHO OMM3KM K AHAaKCHMAaHApPY, eMy
TaKkKe crefyer u Ommenokt* ITosToMy HeT OCHOBaHMUA BCTABIATDH CIofia Mudaro-
PEVICKYIO HayKy.

KoMMmeHTHpys nmaccax, B KOTOPOM APUCTOTEIIb CChIIAETCS Ha MPOdecCHOHAITb-
HBIX aCTPOHOMOB B BOIIPOCAX O HOPsIAKE 3Be3J| ¥ PACCTOSHISX 0 HMX, CHMIUIMKMIL
TOBOPUT: «Y4eHNe O pasMepax [3Be3] ¥ PacCTOAHMAX HO HUX IIEPBBIM M300pe
AHakcuMaHpp, Kak coobiaet EBfiem, f06aB/sisa mpu 9TOM, 4TO muaropeiiiipl mep-
BBIMM YCTaHOBWIM VX HOPAROK».”> DTOT HeMaJOBaXXHBII BKJIaJ, B pa3BUTHE KapTu-
HBI MIpa, Hallexueil orpaxenne y [Inarona, mpumuceiBaercs 3xech He [Tudaropy,
a mnaropeitiiam.* EBfiem, B cTiIe ApIUCTOTe/IS, IBITAETCS PACKPBITH IIPUPOJY IPO-
rpecca B HayKe, KOTOPbI/I IPUBOANUT K COBPEMEHHOMY €My YPOBHIO 3HaHWIL, U1 TO,
9TO OH CTPeMUTCs 3adUKCHPOBaTh, — 9TO pe3ynpTaTsl.’’ IIpecimenys Ty uenb, OH
npunuceiBaeT mudaropeiiiaM TOT HOPSJOK IUIAHET, KOTOPbIil n3BecteH Ilmarony,
Apucrorento u EBokcy. Ho 151 Toro, 4T00BI OLI€HNUTD TIePHOf, K KOTOPOMY 9TO Hac
BO3BpAll[aeT, 11 IOHATH OTHOLIEHME BCETO 9TOTO K AaHHBIM 00 AHaKcUMaHApe,*® Mbl
JTO/DKHBI TOAPOOHEe pacCMOTPETh ZOCOKPATIIECKIe TEOPIH O TIOpsifKe ITaHeT.”

2 YrBepxpenue 06 usobperennu Iludaropom cnosa kGopog, ymommnsaemoe y JInorena
Jlasptus (8.48) Hapszy co chepuuHOCTHIO 3eMIN, LOIKHO OBITh BOCXOAUT K I'epaxauny (cm.
BbIlE, I71. I 3, cH. 151).

** Brle, cH. 34-35; cp. 1. IV, 2.

* Bpie, cH. 29, 40, 58. O6 OrHeHHBIX KOMBLAX U OTeQdval 1. 3, 3, cH. 25. K Tomy xe
OMITeOK/I TOBOPUT 1 O «KOJIECaX», IT0 KpaitHeil Mepe, st cpaBHeHus (dp. 46).

“Simpl. Cael. 471.1 (on Arist. Cael. 291a29) = Eudemus fr. 146 = DKI12A19:
... Avagiuavdpov mpdtov TOV Tept peyeb@v kal dmootnudtwy Adyov ebpnkdtog, wg Eddnuog
iotopel v A Béoews TaELv eig Tovg ITuBayopeiovg mpdTovg dvagépwy... Knrodessie cnosa
T&EIG  dmooTApata BocxopAT K Apucrorento; 0éoewg TG MOXKHO Takxe Haiitu y TeoHa
Cmupuckoro (Theo Sm. 181.1).

6 EBeM, Kak u Apucroresns, He yroMmutaer [Tudaropa B HaygHoM KoHTeKcTe (0 ¢p. 133
CM. HIDKe pasf. 6)

Y Cp. npdT0oG dp. 144, 145, 147, 148; u gBaXAbI B UUTUPYeMOM parMenTe; o HOFOOHOM
y Teodpacra cm. Bbiite, cH. 19-20.

8 ComocraB/ieHre 3TUX [JBYX COOOIeHWIT TOHAY/Ty KXXETCs TPYAHOIOCTIDKIMBIM, I10-
CKOJIBKY ITOZICYETHI PACCTOSIHUIL M PAa3MePOB €CTECTBEHHO IIPEIIOIAraoT KaKoil-TO OIpefe-
JIEHHBIT TOpAROK. BoT mouemy I'ynpens (Gundel, RE XX 2041) oTBepraer yrBepxKfeHue 06
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OCHOBHbBIE ITOJIOXKEHNUS ITON CrieluuIecKy IpedecKoil KOHIENINY MUPOBOIA
CTPYKTYPBI MOXKHO HalTU y>Ke y AHakcuMaHpapa: 3eM/Is ocTaeTcs Ha MecTe 0Oe3
BCAKOI TONIEPKKM, YIep)KMBaeMas JIMIIb «PaBHOIPABUEM» PACCTOSHUI BO BCEX
HAaIlpaB/IeHMAX,” ¥ PACIIONIOKeHa B IIeHTpe LIMPKY/IUPYIOLINX KPYTOB OTHs, KOTOpbIe
SBJISIOTCS 3Be3JHBIMI TPAEKTOPUAMIL;>> OTOPOIIEHBI Bce MU(IIeCcKye KOHLENINI O
«Kopusx 3emnu» u Temnoce, mnbiBymem mo OKeaHy Hasaj K CBOEMY HadyaJbHOMY
MeCTY;” 3[1eCh JKe MBI HaXO[MM MIel0 COBEPIIEHHBIX KPYroB, KOTOpas Urpaja BaxK-
HYI0 poJib B acTpoHOMUM elte 1o IIndaropa.” B aToT cMenblit 9cku3 AHaKCUMAH[P
BIMCbIBaeT To4uHble ¢purypsr: ComHile 6onblie 3eMn; ero «opourta» B 27 wm 28 pas
6onpire opoursl 3emmu; opbuta JIyHst 6onmpie B 18 wim 19 pas; u, HeCOMHEHHO,
3Be3/JaM COOTBETCTBYIOT uncna 9 u 10.” 3HayeHne, mpugaBaeMoe Yncy 9, conmmkaer
¢ 'ecropiom,* a uzest 0 TOM, 4TO 3Be37Ibl PACIIONOXKEHBI O/vKe K 3eMiie, B TO BpeMs

Anakcumanppe, a Bepmu (Wehrli 121) npepnonaraer, uro EBgem momectnn nudaropeiiies
XPOHOIOTMYECK) paHblle AHaKCHMaHApa. VICTOYHMKOM HEBEpPHOTO TONKOBAHMS 4aCTO OKa-
3bIBaeTCsl HETOUHBINN IepeBon. Hampumep, Tauuepm (Tannery, Astr. 126) mnumer
«...IIEPBBIMYM PACCMATPUBAIM BONPOC O Iopsifke cep», a Ban mep Bappmen (van der
Waerden, Astr. 29): «...M3y4eHue NOCTELOBATENBHOCTY VX IIOJIOXKEHMsI BO3BPALIAET €ro
Hasap K mudaropeiiiiam». EBIeM HI4Yero He TOBOPUT O «TEOPUAX» MU «U300pETEHMAX»; OH
TOBOPUT 00 «OGHAPY>KEHNM».

* Cm. marepuar, cobpaunssii ['yapenem (Gundel, RE XX 2038-2046).

0 Tannery, HScH 90ff; Zeller I 297ff; Burnet, EGP 62ff; Diels, AGP 1897, 228ff; Heath,
Aristarchus 31ff; Gigon, Ursprung 84ff; Raven, KR 131ff; Kahn 75ff.

1 A26, A 11 §3. T'etinens (Heidel, Maps 68f, 151) BbipakaeT COMHEHVE B YTBEp KIEHNN
ApucToTens o TOM, YTO KOCMOC AHaKCHMaHApa He 6bUI cdhepudecknM (HmKe, cH. 54). Ho B
apryMeHTe TaK)Ke MPUCYTCTBYIOT KPYIM, KOMbLia WK Kojeca. [Iis 0ObsCHEHNs TaKoro Io-
noxeuns (pévewv) 3emmn Apucrorens (Cael. 295blIff) ompenmenenso mmeer memo ¢ aitial.
JomxHO 6bITh, AHAKCMMAHAP 9TO 3HAI, TaK YTO 3TO HE MOIVIO OBITH HEBEPHBIM BBIBOJOM
Apucrorens.

2 A 11 §3; A18, A21, A22.

3 «Kopunm 3emnm», Tec. Op. 19, Kcenodan, ¢p. 28; Bosspawenue [enmoca, Mumuepw,
¢p. 10, Crecuxop, ¢p. 185 P.; Anakcumen A7 §6, A14 BosBpaiaeTcs K 607ee fpeBHeit uzee.
Kcenodan (A33, A41) u T'epaxinrt (¢p. 6) He MHTEPeCYIOTCS MaTeMaTU4eCKO aCTPOHOMUEIL.

> TPYSHO pelnTh, MMEeTCs /U 34€eCh B BUAY UAESI O TBEPHOI 060NIOYKe BCETEHHON —
CoBepIIeHHOI cdepe, Kak cuntaer I'uron (Gigon, Ursprung 85), wiu e Mbl CMOTPUM MEXKLY
«xorecamm» Ha dmnetpov (Burnet, EGP 69). Teppas obonouka (XdAkeog o0pavodg) ABmseTcs
9acThI0 MUGOIOrnyeckoro GpoHa, YTO MOXKHO HaliTu y AHakcuMeHa (kpvotalloedéc, Al4),
Ommenokna (A30, 51), a Taxoxe B Hebd. 6 (&kpttog mayog), Hippoc. Vict. 1.10 (6 mepiéxwv
ndyog). Cp. tak xe Etym. magn. PnAdg.

> All §5 (uemonmusiii), A 21, A 22. Yncno pns 3Besn ObIO PEKOHCTPYMPOBAHO ellje
Tannepu (Tannery, HScH 94f). [IBa pana ¢puryp oObIYHO MHTEPIPETUPYIOTCA KaK yKa3aHUe
Ha «TOJILIVHY» KOJIell, KOTOPble JO/DKHBI COOTBETCTBOBATb pasmepy 3emym; ecimy ConHIle
TAaKOTO Ke pasMepa, Kak 1 3eM/ist, TO B OFHOM CTydae GepeTcsi BHELIHNUIL, a B JPYTOM — BHYT-
PEHHMIT faMeTp, YTO IPUBOAUT K omnbKe B BrancneHusax (Raven, KR 136 n. 1).

% «Teoronus» 722 (cp. u3 «Opnmccen» évvijuap gepdunv). Cum. Nestle, ZN 301; Kranz, Kos-
mos 13 f, etc. (9 sB/IsIeTCs yBe/mMYeHNeM 3, KOTOpOe caMo 10 cebe sIB/ISIETCsT CHMBOIOM MHOe-
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kak CosHIe — fjasblile, IPOMCXORUT U3 MPAHCKOTO yueHus o Ayme.” B atom Mecre
AHaKCMMeH BHOCHUT CYIIECTBEHHYIO IONIPAaBKY, OCHOBAHHYI0 Ha pPasMbILUIEHUN O
busnveckoMm siBeHUM: 3Be3fpl, B orindne oT CONMHIIA, He MAIOT TeIUla, a 3HAYMUT
pacrosnoyeHsl HaMHOTO fajblre (S TO PiKog Tiig dnootdoewc).”

910 mposicusier coobiienne EBnema 06 Anakcumangpe. ITo muenuio EBnema,
nopsAnok HebecHsIx Ten (1) TG Béoewg TAELG) Y AHaKCMMaH/pa HEBEPHBIL, HO, TEM
He MeHee, OH COBEpIUMI «OTKpbITHE» (yHIaMeHTaTbHO BaKHOro ¢akra. OH He
TOJIBKO PACCMATPUBAI BOIIPOC O pa3Mepax HeOEeCHBIX TeJl M PACCTOSHUAX IO HUX, HO
¥, HECMOTPsI Ha IIPOV3BOJIBHOCTD CBOEII TUITOTE3BI ¥ HEBEPHOCTD PE3Y/IbTATOB, fIeil-
CTBUTE/IbHO BCTA/I Ha BepHbIit yTh. COMHIIE TAKOTO XKe pasMepa, Kak 1 3eMIs, XOTs

HaM OHO KaKeTCsl PasMepoM CO CTYIHIO,”

IIOCKOJIbKY OHO HEBEPOATHO [JATeKO U
BUJVMBIII pasMep YMEHBIIAeTCs C BO3pacTaHMeM AMCTaHUMMU. VICTMHHBIN pasmep,
BUJIVIMBIII pasMep M paccTOsIHNME HAXOMATCA B OIPefie/IeHHOM MaTeMaTU4eCKOM OT-
HoureHuy. Takum o6pasoM, ObUIM OTKPBITHL 6Aa30BbIe eV T€OMETPUYECKNX IIPO-
HOPLMIL ¥ ONTHKM, 9YTO CMETIO MOXKET OBITh IIPMMEHEHO K KOCMIYECKUM BeTMIIHAM
Y PacCTOSIHMAM, Ifle HEBO3MOXKHA HMKakas Bepudukanmsa. ITO TOT caMblil AOYog,
IePBOOTKpPbIBaTeNeM KOTOPOTO, COTTTacHO EBfieMy, ObU1 AHaKCUMaH/P.

Tem BK/TafOM, KOTOPBIiT MOI/IV BHECTHU HI(Aropeiibl C y4eTOM HAKOIUIEHHOTO
AHakcMMeHOM MaTepuaina, ObUI IPaBWIbHBI HOPSAOK ITaHeT. I1o Bceil BupmMMo-
cT¥, AHaKCUMaHZp ITaHeTsl He 06cyknan.’ KoHeuHo, yTpeHHsIs 1 BedepHsis 3Be3fia
M3BECTHBI Y>Ke IaBHO, 1 JIIOIM JOJDKHBI OBIIN 3a[0JITO IO 9TOTO 3aMETUTb, YTO HEKO-
TOpBIe JpYyIVe spKue 3Be3bl He BCerfa acCOLMMIPYIOTCS C OIpe/ie/leHHbIMIU CO3Be3-

IVSIMY, HO «CTPAHCTBYIOT». TakuM 06pa3oM, caMo c1oBO TAAVNTES (A0TEPEG) MOXKET

crBerHoctn). unbc (Diels (AGP 1897, 230ff) yriommHaeT moxoxxue mgeu B cpege mamaHoB. O1-
puias aTu Mudmyeckie sneMeHTs y AHakcuMaHapa, Kan (Kahn 94-97) ensa mu npas.

57 R. Eisler, Weltenmantel und Himmelszelt I (Munich, 1910) 90 n. 3; cf. Boll, RE
VII 2565; Kranz, NGG 1938, 156; Cumont, Lux 143; Burkert, RhM 1963, 97-134.
Ouonop Cunmnuiickuit (Diod. 2.30.6) roBopuT, 4TO 3Ta JOKTPUHA MMeeT BaBUIOHCKOE IIPO-
UCXOXJIeHue. BepoATHO, 3TO pe3y/bTaT BaBUIOHO-MPAHCKOTO CUMHKpeTV3Ma. (Y BaBWJIOHAH
OblTa Mpes 0 Tpex HebecaxX, pacIoIOXKeHHBIX OAMH Haj ApyruM: Meissner 108.) Kan (Kahn
90) cregyer Ounbcy (Diels (AGP 1897, 229f)) B ToM, 4TO AHaKCMMaHAP OOZYMBIBAI 3TOT
BOIIPOC HE3aBICUMO, 3aK/IF0UMB, YTO OONIBIINIT OTOHb PACIIONOXKEH BBILLE.

8 AnakcumeH A7 §6. ConHIle BHOBb OKa3bIBAaeTCA BBICILIEN 3BE3MOI y ITapmenupa (A 40a;
Tannepu craBur ero nopn comuenue (Tannery HScH 240, Zeller 714 n. 2); HO, IpOLUTUPOBaHHbBIE
SIBHO, KOpOTKie ¢parMenTsl 10-12 He HarT sICHOTO OTBeTa Ha Bompoc; cp. Heath, Aristarchus
74f), Ommnenoxn (A50), Jleskumm (Al §33), Merpomop (DK 70A9), Kparer n3 Mastoca (Aét.
2.15.6), n nosgHeanTnanble Mucrepuu (Julian Or. 4.148a).

** Cp. Apucrorens «O gyiue» 428b2, Tepakmut ¢p. 3.

€ Cm. Gundel, RE XX 204 L. Tor ¢axr, 4ro Asuuit 2.15.6 TOXXKe TOBOPUT O IUIAHETAX
(Anaxcumangnp A 18), Hudero He [JOKa3bIBaeT, IOCKOJIbKY B JIEMMY TakK>kKe BXO#AT MeTponop
u Kparer us Mamnoca. [lunbc fo6aBIAeT CIOBO «IUIaHETbI» B A 11 Kak 4acTh IMIOTeTHYe-
ckoii pekoHcTpykiyu (Hippol. Ref. 1.6.5), HO 3TO OcTaeTcsA HETOUHBIM.
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6p1Th cTapbiM.” Ho masmpHeliime fetanu — O TOM, YTO IUIAHET IIATh, YTO OHU MMEIOT
TOYHBIe OpONTA/IbHbIE TEPUOABI ¥, TAaKMM 00pasoM, peryispHble HaIpaBIeHVs,
U YTO II0 XapaKTepy ABVDKEHUA UX HY)KHO cpaBHMBaTb ckopee ¢ ConHueM u JIyHoii,
HeXem ¢ GUKCUPOBAaHHBIMY 3Be3gami,™ — Bce 9T0 npuiwio B [peruio u3 Basuio-
Ha, ¥ yXe ITocle AHaKCUMaH/ipa, XoTA 1 fo IInarona.

Hu ogHOMY 13 IpeBHUX JOCOKPATUKOB He MOXKET OBITh MIPUIIMCAHO TIOAPOOHOE
3HaHMe IiaHeT. K npumepy, y AHakcuMeHa OCHOBHOE pasrpaHudeHue OblIo IpoBe-
NEHO MeXZy IIaHeTaMM ¥ HENOABIDKHBIMM 3Be3faMM. 3Be3fbl «KaK TBO3[AMN»
IPUKPEIUIEHBI K «II0J0OHOMY JIbJly» HeOECHOMY CBOJY, XOTSI HEKOTOpbIe IIaBAIOT B
BO31yxe C/IOBHO 6Gosbiume muctsl.” IIpuMepHO TakmMu ke ObUIM IIpefCTaBIeHVIs
Ankmeona® m Ommenokna.®® AHakcarop AyMmas, 4TO IUIAaHET GECKOHEYHO MHOTO,
¥l KOMETBI CIUTAT IPOLYKTOM CTOJIKHOBEHNs ABYX ItaHer.” I'pymnma us matu mia-

¢ O ¢popmuposanuu cnosa cm. Schwyzer I 499. CoBo nMeeT OTHOLIEHME He TONBKO K
OIy>XHAoIMM 3Be3aM, HO U K OTHAM (TAGVNTeG TUPETOL).

62 EcTecTBEHHBIII 1 IIPOCTOII CIIOCO6 TPYIIIMPOBKY HeGECHBIX TeI U IO Cell AeHb OCTaeT-
cs1 TakoBbIM — ConHile, JlyHa u 3Be3anl (AHakcuManpp, [Tapmennn, ¢p. 10-11, Hebd. 1.2, 6.1,
Amakcarop, ¢p. 12). B TakoM KOHTeKCTe MOXXHO TOBOPUTb O ILITU IMaHeTax (oi mévte
aotépeg, Apuct. «Mereopon.» 343a31; cp. Apar 454). HayuHoe mocTimkeHue, KOTOpoe He
CIIefiyeT HeOOLeHUBATD, COCTOSIO B TOM, YTO OHM, BOIIPEKM OYEBUJHOCTY, OTHE/IAIN NATD
IUIAHeT OT HeIIOJBYDKHBIX 3Be3[ M CTaBIWIU MX B ofuH psy ¢ ComuueM u JIyHoii, Tak 06pasys
COBOKYITHOCTb M3 ceMM TmaHeT: £nmtd kvkAoy, ITn. «Tumeit» 36d, 38c-d; ol énta dotépeg,
Schol. Arat. p. 429.12, 478.8 Maass; oi dotépeg ol éntd, Dio Cassius 37.18.1; T éntd dotpa,
Hippol. Ref. 1.2.2; "septem sidera", Manil. 1.308; Plin. HN 2.12; cf. Hymn. Hom. Ares 7, Cic.
Rep. 6.17, etc. KoHeyHO, 3TO BEPHO C T€OL[€HTPUYIECKON TOUYKY 3PEHUA.

8 A7 = Hippol. Ref. 1.7.4.: fjAov kai oeAjvny kai t& d\a dotpa Tévta Topva dvra
é¢noxeloBat tdt &épt St mAdroc. Cm. Al5, Ho Al4 = Asmwit 2.14.3: flov Siknv
Katanenmnyéval Td dotpa T@L kpvotarloeldel. IIpoTrBopeune MOXeT OBITb CHATO, €C/IU MBI
pelnM, 4TO HepBoe MpefIoXKeHNe KacaeTcs IIaHeT, a BTOpOe HEIIO[|BIDKHBIX 3Be3]]. HesHa-
YNUTETIbHOE U3MEHEeHMe CIefYIOLIero Npefnoskenns y Asmus (2.14.4) co3macT Takoil CMBICI:
gvia [MSS &viol] 8¢ métaha eivau mopva domep {wypagruata (Heath, Aristarchus 42). Ach.
Is. p. 40.20. Oguako, Maac (Maass) BcTaBysieT TiveG 8¢ B COOTBETCTBYIOLIEEe MECTO; MCTOIHIK
npo6seMsl JO/DKHO ObITh cTapire. Cm. Gundel, RE XX 2042; Guthrie I 135-137.

¢ A4 = Aét. 2.16.3 M3HAYAIBHO 9TO MMEJIO OTHOLIEHME TONbKO K COMHILY, IIOCKOIBKY MM
AnKMeoHa MOSAB/ISIETCsT MUIID TTOTOM. B dp. Al2 4otépeq yIOMMHAIOTCA Hapsigy ¢ ovpavog, HO
COBCeM He 0053aTe/IbHO MHTEPIIPETMPOBATDb 9TO KaK yKa3aHuUe Ha pasfie/ieHlle Ha IUTaHeThl U He-
HOJBVDKHBIE 3Be3bl. B m000M cydae, AJIKMEOH He ObUI IepBbIM, KTO TOBOPWII O IVIaHeTaX (Kak
cunrraer I'uron (Gigon, Ursprung 150)), Ho criemoBan AHaKCUMeHy, 611arofiapsi KOTOpOMy IO3Ha-
KOMWJICSA C JOKTPUHOI «11ockoro» ComnHija (A4; cp. Anakcumen Al5).

8 A54: TovGg pev amhavelg dotépag ovvdedéoBal TdL kpvoTdAAwL, TodG 8¢ TAaviTag
aveiobat. CoBo MAAVNTEG He MOXKET OTHOCUTDLCA ToNbKo K ComHIly n JIyHe; OMIIeToK nMern
Ha 3TOT CYeT 0COOYI0 TEOPHIO.

% A1 §9: Tovg 8¢ kopriTag avvodov mAavit@v eAdYag A@LEvtwy. TIoxoxe, YTO OH pasMbILL-
JIAL O PEry/IPHBIX CTOIKHOBEHNSIX; B TAKOM CITydae, AHaKCarop Mor 6bl PacIIONIOXMUTb BCe IIa-
HeTBbI B OJHOM U TOM e MecTe. XBOCT KOMETbI 00BACHAICA KaK «IUIaMsA», [0 aHAJIOTUM C KpeM-
H1eM. ApucroTrens B «MeTeoponorun» 342b25 roBoput o GOUPAOLS, «BUAMMOE COeTMHEHME»; HO,
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HeT Bce ellje He KAHOHM3MPOBAHa, U CaMy [UIAHETHI BCE €llle He IPUHSITHI B KayeCTBe
PaBHBIX WIEHOB KOCMITIECKOI MePAPXIIL.

Crenyrowuit BakHblil mar cBszaH ¢ @uronaem n Jemokpurom. ITocnensero
CTPOTO KPUTMKOBAIN 32 OTKA3 OT uyen chepimaHocTy 3eMIn, TaK ITO BCS €0 aCTPo-
HOMIYeCKasi cucreMa Oblla HasBaHa oTcranoi u npumutusHoit.” Ho kHura mox
HasBaHMeM «EKMETAOUATA» JO/DKHA HAC HACTOPOXKUTb; eC/ [IWIbC IpaB MO HOBOAY
ee 3HAYEHIsI, TO ee TEMOIT OblIa IIPOEKIVs ApMIULIPHOI cepsl Ha IVIOCKOCTb, WIN,
[PYyTUMI CIIOBaMM, MaTeMaTndeckass actpoHoMus.” JleMOKpUT ObUI CBemyll Kak B
MaTeMaTKe, TaK ¥ B aCTPOHOMMY, ¥ HAIMCAI LeIyI0 KHUTY Tept TOV mAavitwv.”

IIOCKOJ/IBKY OH yIIOMMHaeT AHakcaropa 1 JleMokpura BMecTe, BEPOATHO OH MOT He BUJETb pa3-
HUIIBI MKy HMMM. AHaKcarop ObUT IIepBBIM, KTO yKasan Ha coceictBo Comnnija u JIynel (Epzem,
¢dp. 147). - Bompoc ocraercsi OTKPBITHIM: MMeeT /i JaHHOe BbipaxeHre u3 Hebd. 2, 1. 64 ta
Toivuv doTpa T 0Dpdvia EnTd £6vta TaEv Exel TG TOV Wpéwv ékGOXTG OTHOLIEH e K ceMy IITa-
HeraM, Kak cuntan bomr (Boll NJb 1913 = KISchr 220ff) cmenyst xommentapusm Ilc.-T'ameHa
(CMG XI 2.1 p. 35). C Hum cormauraercst Kpani (NGG 1938, 142, Kosmos 32 n. 8), paBHO Kak
I'yumens (Gundel, RE XX 2040) u Powe (Roscher, Hebd. p. 134 n. 191; Ho oTpuiiaer ato B SBLpz
1919.5, 65ft). JarupoBka runmokparoBckoro Tpakrara «O cepmuiiax» (Hebd.) HanpsiMyro 3aBu-
CUT OT TOTO, MMEIOTCS /I B HeM CBefleHNs O IUIaHeTax U cepudeckoir popme 3emmn. C Moeit
TOYKYI 3pEHNA, TE3VIC O TOM, YTO IUIAHEThI ObUIM M3BECTHBI TOMY aBTOPY, 3aBUCUT OT KOPPEKT-
HOTO MCTONMKOBaHMA (ppasbl wpéwv €kSox1|, KOTOpas HO/DKHA 03HAYaTh «IIOCTIEOBAaTeIbHOCTD
ce30HOB» (cp. Hebd. 4, 14). Co3Be3pusi, yIOMSHYTbIE B CTIEAyIOLIeM maparpade, ¢ STUM CBs3aHBI
(Apxryp, Ilnespst, I'manpt, Opuon u Ilec), B To BpeMs Kak ceMb IUIAHET — He CBsA3aHBI (KOHEYHO,
3a ucxmodenueM CoHila). BeposaTHo, cloBa énTd £6vVTa yKasbIBaIOT Ha TOT (aKT, YTO HEKOTO-
pble co3Be3MA COCTOAT M3 cemu 3Be3p, (Mensemuiia, ITnesansr, Opuos, 1, cormacio ®epekuny,
I'mapey; FGrHist 3F90, Tvnmmit DK 86B13); BappoH B cBoux «['ebpomagmax» (Hebdomades (Gell.
3.10.2)) ynomuHaer ceppmyto rpynny CenreHTprnonos u Iltesn gaxe go mwiaser. (O cemu rpym-
IIaX HeITOABIDKHBIX 3Be3l B BaBunone cM. Meissner 407f.) Zebg aiyioxog (Hebd. 6.2, line 17) He
Mo>KeT 0603Ha4aTh 1wiaHery H0mmTep (xak cunraer Kpann (Kranz, NGG 1938, 125 n. 2; cp. Kos-
mos 32 n.8), TIOCKONIbKY TaKOM CIoco6 0003Ha4eHNsI IUTAHeT 3aCBUIETeNbCTBOBAH Ayisl Goree
nospHero nepuona (MoykHO 6bUI0 6b1 «vcrpaBuTh» BbIBOA Kiomona (Cumont) — Kranz, NGG
1938, 126 — ecrmu 661 He OBUIO APYTOil BO3MOXKHOI MHTepnperauuy). Ocraercs upnes bomna (Boll)
0 TOM, 4TO peyb UJET 0 Hebe, IOCKOIbKY YIIOMMHAETCS «CMEHa IBeTa», TO eCTh M3MeHEHIe JHeB-
HOTO ¥ HOYHOTO Hebec (AbhMii 1918, 25).

7 «lerckuit xapakrep» acrpoHomuu Jemokpura obcyxmaercss bepuerom (Burnet, EGP
339); KOHeYHO, OH Xe He 6blI mudaropeiinem!

% DK 68B11q; a Tax >xe n. IT 141, co ccrinkoit Ha Ptol. Geogr. 7.7.

% Fr. 5b. CpaBuuBas [JeMokpura ¢ sKOObI G0/ee MPOrPecCUBHON «IM(ATOPECKO»
actponoMueit Ilnarona, HeOOXOOMMO MMeTh B BUAY, YTO, B ClIydae ¢ [I1aToHOM, MBI UMeeM
HOpOOHOe OIMICAHNUE €TO UJiell B COXPaHMBILINXCS KHUTAX, a B CIy4ae ¢ JleMOKPUTOM /IUIIb
paccessHHbIe U HeHOJHble IUTaThl. EcmM comocTaBuTh HOKcorpadudeckye coobLieHUs o
[Tnatone ¢ coobujeHusamu o demokpute, mocmenuuit Beinager monHoctoio. (Cp. [/] Aét.
2.13.4/12, 2.15.3/4, 2.20.5/7, 2.25.6/9, 2.29.6/30.3); 3aMeTHas1 pasHUI}A COCTOUT B TOM, YTO OH
npuBOAUT (puUsMUECKre MPUYMHEL, a He MaTeMaTudeckue ommcanus (cp. 2.16.1/7, 2.23.6/7).
B cBoeMm o6bacHeHun Mieunoro Ilytu [leMokput, B oTin4me OT ApUCTOTeNd, JaeT Ipa-
BWIbHBI OTBeT (Aét. 3.1.6).
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[TocmenoBaTenbHOCTD HeOECHBIX TeJI, HAUMHASA OT 3eM/IN KaK L[eHTpa, Oblla TAaKOBOIL:
Jlyna, Benepa, ConHlle, I/IaHEeThI, HETIOJBYKHBIE 3BE3/[bl; CAMI IIAHETHI OBIIM pac-
[IOJIO>KEHBbI Ha PasHBIX paccTosiHMAX oT 3emnn.”’ B «Buxpe» 6Gmpkariuime K 3emie
3Be3Jbl YTPAYMBAIOT ONOPY 10 OTHOIIEHNIO K HEMTOABIDKHBIM 3Be3fjaM. Takum obpa-
30M, ITAHETBI MHTETPUPYIOTCA B MUPOBYIO CUCTEMY, PAacllojarasch Ha PasHBIX pac-
CTOSTHMSIX, COIIACHO Pa3HOCTM MX «CKOPOCTel». JJeMOKPUT 3HaeT He TOIBbKO TO, YTO
IJIAaHeTHI IMEIOT OTIpefie/IeHHbIe OPOUTATbHBIE IEPUObL, HO U TO, YTO HEKOTOPbIE U3
HUX JyHHee, 4eM y Conuia. Ocoboe monoskeHne BeHepsl ykaspiBaeT Ha BaBUJIOH-
CKOe BMsAHME, rie TpuennHctBo ComnHua, JIyHsl 1 BeHepbl 3acBUeTeIbCTBOBAHO €
OYeHb paHHUX BpeMeH.”' ManoBeposTHO, 4TO [[eMOKPUT He 3HAJI O MATYU U3BECTHBIX
TOT/Ia ITaHeTaXx.

Tem He MeHee, CeHeka TOBOPHUT, YTO [JeMOKPUT «elie» He MMe aleKBaTHOTO 3Ha-
HIA O MyTAX IATH IvTaHeT. «Democritus quoque... suspicari se ait plures stellas esse,
quae currant, sed nec numerum illarum posuit nec nomina, nondum comprehensis
quinque siderum cursibus».”> OgHaKo oTcIofa He CIefyeT, 4To [JeMOKPUT «He 3HaT HI
uMeH, Hi uncna wiaHer».” CormacHo CeHeke, [[eMOKPUT IIOJO3PEBAI, YTO MMEETCs
«bOsIBIIIEe YNCIO» TUIAHET, U 9TO, KOHEYHO e, 03HavaeT «O0sIbllie» TOTO, YTO OH TOY-
HO 3Ha/ 1 onucan. CeHeKa WM ero MCTOYHUK BUJAT B 9TOM YOEKIEHNN — B KOTOPOM,
KaK Mbl Tellepb 3HaeM, [JeMOKpUT ObIT IpaB — YIepOHOCTDb MM HEOCTATOK; aCTPO-
HOMBI IIO3[JHEJI aHTUYHOCTY CYMUTAIN, YTO OHM JOCTUI/IY OKOHYATE/IbHBIX Pe3yIIbTa-
TOB 11 6OJIbIlIE HE IPUHUMA/I B PacyeT HEOTKPBIThIE 3Be3/IbL.*

EBpeM [O/DKHO OBITH TOXKe CYMTAT PAcCIIONOXKeHMe IUIaHeT y [leMOKpuTa Hempa-
BIIbHBIM U3-32a CrienuduIeckoro Mecta B HeM Benepbl. «IIpaBuIbHbIM» XK€ PacIiono-
XKeHMe OKasanoch y Puitonast, MOCKOIbKY HOCIEOBATEIBHOCTD AECATH «O0XKeCTBeH-
HBIX Te/», COITIACHO €NVHOAYLIHOMY CBUJETeNIbCTBY ApucToTens M jokcorpados,”
6bU1a cnepytoueii: LlenTpanbHblit oroHb, IIpoTnBo-3ems, 3emns, Jlyna, ConHlle, IATH
IIaHeT, cepa HEMOABIDKHBIX 3Be3fl. Ecmm paccMaTpuBaTh TOMBKO YYaCTOK MEX[Y

70 A86, A40 §4; Lucr. 5.621ff = Democritus A88

! IMamam, Cus, VinTtap npencTasisioT rpyniy 60KecTB yxXe Ha crene HapamcnHa; cm.
Cumont, AC 1935, 10 n. 7; Meissner 18ff, 402ff. B mpepgmonoxxenuu o tom, uro ITapmennp,
npugaB BeHepe cToO/b BaXkKHOE IOOXKEHME, MOT OBITH IOABEPXKEH BOCTOYHBIM BIIVISTHUSM,
HeT HMYero HeBepOsITHOTO; OfHAaKo [leMOKpUT To4YHO He crenyeT Ilapmennpy. Kpome Toro,
OH ompefernser nonoxexue ConHia nHayve, 4eM JIeBKUIIL

2 QNat 7.3.2 = Democritus A92.

73 Frank 202, emy cnegyer Gundel, RE XX 2040; KiomoH 607ee ocmorpurener (Cumont,
AC 1935, 9f) - mericTBuTENnbHO /MU [JeMOKPUT HaMepeHHO UTHOPUPOBAT 60>KeCTBEHHbIE MMe-
Ha I/IaHeT?

7 Cm. Zeller 11107 n. 2, and Heath, Aristarchus 128. JleMOKpUT 0O'bsICHSIET BO3HUKHO-
BeHIIe KOMET sIBIEHISIMI OTPXKEHVsI MeXAY IUTAHETaMM VIV [UIAHETaMy U HEeIIOBVDKHBIMI
3Besgamu (A92, K KOTOPOMY LO/DKeH OBITh fobaBeH Arrian ap. Stob. I p. 229.5 Wachsmuth
and Posidonius ap. Schol. Arat. 1091).

> Apucrotens, ¢p. 203, ®unonait Al6. Iyugens (Gundel, RE XX 2100f) HeBepHO mpu-
HMMaeT CUCTeMy, ommcannyko y ITnyrapxa (Plut. De an. procr. 1028b), 3a cucremy ®unomnas.
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3emrteit 1 Hebecamut, TO 3TOT HOPAROK O6blT TpuHAT EBRokcom, [Tmatonom u Apucrote-
neM. Kpome TOro, MMEHHO 3Ty CUCTeMy ApPUCTOTeNIb IPUITMCBHIBAT MIPOCTO «Iaro-
peiitiam». Tak 4To HMYTO He MellaeT NPeATIoNoXKNUTh, uTo EBfleM nmMen B BUAy Tex ke
caMbIX Iydaroperiiies, 1 ero cOOOIIeHNe O TOM, YTO «I1(aropeip» YCTaHOBI/IN 10~
PAZIOK II/IaHET, B TOYHOCTH YKasblBaeT Ha cucreMy Puonas.

EnBa mu xro-TO cormacurcs ¢ pomyieHueM, 6yaro Puonait 3aBucen ot Jemo-
KpuTa,’® CKOpee BCero, MMeIICsl OOIMIT MCTOYHNK, HEKTO, IIpyHeciunit B ['pennio n3 Ba-
BIWIOHA ITOAPOOHBIE CBelleHNA O IVIaHeTaX B IEepUOL MeXTy AHAKCaropoM ¥ BpeMeHeM
®unonas u Jemokpura. VI B camom fere, 910 OblIa 31moxa pacisera npodeccuoHab-
HOJ TpeyecKoll MaTeMaTMKM U acTpoHomuy. Pacuper pearenbHocTy Immmokpara
XMOCCKOTO MPUXOAUTCs mpuMepHO Ha 430 r. 1o H.3.”” IlpaBpa, HOCTyIHAsA HaM MH-
¢dopMaiyA 0 ero IJIaHETApHOI TEOPUY KAcaeTcsl OFHOTO VMICKTIOUMTEIBHOTO CIIydas C
TaK Ha3bIBA€MOI1 KOMETOI1, HO TIOJ 9TUM IIOfjpa3yMeBaeTcsl, YTO OH IIOAPOOHO 0O6CYX-
fias noBefieHVe TIaHeT. OHM ABIDKYTCA B IIpefie/iaX TPOIIMKOB, TO eCTb B O0/IACTI 9K-
JIMTITUKK, U «PACIOIOXKEHbl 3a» HEMOJBIDKHBIMU 3Be3laMM, KaXfgas Ha CBOelt co0-
cTBeHHOIT opbure (Umohehewupévov GAov TOV €avTod kUkAov, Apucr. «Merteopos»
343a6), TO ecTb MMEIOT pa3Hble Ieprofbl. HebecHble 11 3eMHbIe COOBITHS BIMAIOT APYT
Ha Jpyra — TaK HasblBaeMas KOMeTa Ioroiaer piary. Ho yxe yMeercs mofpoOHbIit
cheprdecknit IaH HeOeCHBIX [BVDKEHMIT: Iapa/Ule/ibHble KPYTY HAKIOHEHBI K TOPU-
30HTY, KOTOPBIil pacceKaeT MX I0f;, pasHbIMM yrmami.”® BepostHo I'MItmokpar mcrbitan
BJIVISIHME CBOETO 3eM/LAKa JHOMN/IA, KOTOPBIN YK€ MHOTO CKa3al O «Kpyrax» M «CKJIO-
HeHVsIX».”

7 Anonnonop n3 Kusuka genaer ero yaurenem Jlemoxpura.

77 DK 42; o ero teopunm komer, Apucrorenp «Mereoponorusi» 342b36ff = DK 42.5
(Omumnymopnop k aToMy maccaxy, DK 42, ToBOpUT O «IlIeCTV IIaHETaX», TeM CaMbIM IIOKa3bl-
Basi, YTO IIPUINCHIBAET TEOPUIO ILATH IUTaHeT [UIIITOKPaTy; HO 3TO TPYAHO mpoBeputs). Eme
HMKTO He 3aMeTW, YTO OIIPOBep>KeHue ApUCTOTeNs obecrednBaeT aCTPOHOMUYECKU TOY-
HYI0 JaTupoBKy mnsa [unmokpara. B «Meteoponorun» 343b2ff oH B kadecTBe cBUAETENTbCTBA
IIPOTUB HETO yKasblBaeT Ha KOMeTY, Hab/mogaeMyo B 427-426 IT. 10 H. 3., KOTopas obnafana
XapaKTepUCTUKaMM, HeBO3MOXHBIMIU C TOUKM 3peHMs [ummokpara u ero yuyeHukos (343b17:
avtoi TOv adBvdatwv elvai gaotv). CormacHo aTomy I'unmoxpar go/mkeH 61 OMyOIMKOBATh
CBOIO TeOPHIO 10 427 T. 10 H. 3. DTa XPOHOJIOIMYecKasA JaTMPOBKa OYeHb BaykKHa [ ICTOPUI
MaTeMaTuKy (IpOTUB mo3pHeitieit gatuposky Opanka «okono 400-ro», Frank, 81, 227; cp,
raioke Burkert, Philologus 1959, 193 n. 1). - I'unmoxpaT AuIb OfHaX/AbL B IO3JHEM MCTOY-
HuKe HaszBaH [TuBayopikdg (Schol. Arat. p. 546.21 Maass), HO ApUCTOTeNb OTINYAET €TO OT
nudaropeities.

78 Crioco6, KakuM 3agaercsi IpobieMa, a UMEHHO KAaKOIl U3 CErMEHTOB MapajljIeIbHOTO
Kpyra 6obllle — TOT, YTO Hajl TOPU3OHTOM, MU TOT, 4TO Hivke (Apuct. «Meteop». 343all,
18), COOTBETCTBYeT METOAY, IPUMeHAIOIeMyCs 1A KBagpaTypsl nyHouku (Esgem, ¢p. 140).

7 DK 41.2. OH 6bU1 MIaIINM COBPEMEHHMKOM AHAaKCaropa, yIloMUHaeMblii BMecTe ¢ EB-
mokcoM y 'ekatess Abpepckoro (FGrHist 264F25 = Diod. 1.98, a takxxe CCAG VIII 3, p. 95.17
(6omee momubli BapyaHT Tekcra mpusogurcss B DK 41.1a)), rme umraeM TPOTOG... TAG
dotpohoykag ueBddoug EEfjveykev eig ypagriv. anHas mata «koHer; I1elOIIOHECCKON BOJHBI»
HETOYHas; OH CBsi3aH ¢ 3eHOHOM, ['epomorom 1 I'opriem. BepositHo, oH Obu1 cTapie MeroHa.
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27 uioHsA 432 rofa o H. 3. — 3TO JlaTa JIETHETO COMHIIECTOSIHUSA, OTMedeHHass Me-
TOHOM, KOTOPBII TaK)Xe ObUT «aCTPOHOMOM 1 reomeTpom».* TTo Bceit BULMMOCTH, OH
UMeJT HeKOTOpble KOHTAKTbI ¢ BaBM/IOHOM, TOCKOJIbKY 3aIMCTBOBaHHbII UM JieBATHa-
ALATUICTHUI LMK/ MCIOIb30BAICA TaM ¢ 499 r. 1o H.3.*' MeTOH yrmoMuHaeTcsi He-
CKOJIbKO pa3 Hapsiay ¢ EBgokcom.® BeposiTHO, OH ObUT 3HAKOM He TONIBKO C MfIe€lt 30-
Inaka, HO u ¢ ero jenenrem.” OH HasbpIBa/l Ha BaBWIOHCKMIT MaHEpP BOCXOXKIEHIE
PasIMYHBIX HEMO[BIOKHBIX 3Be3]] IIOTOJHBIMY 3HAKAaMI, ¥ B 3TOM JleMOKpUT eMy clle-
nosas.** Ier; mpumceiBaeT MeTOHY JOKTPUHY «Be/IMKOTO FOfa» Y YHIITOXKEHIe MI-
pa, KOTOpOe MpON30IifieT, KOT/ia BCe IUIAHETHI BCTPETSTCs B 3HaKe Boponest.*” Beposr-
HO, OH IIPOCTO CITyTasI ieBATHAALATIICTHMI MK MeToHa ¢ MupoBsM rofom,” 1 Ha

Cp., Taxxe, von Fritz, RE XVII 2258-2272. llnanaperm (Schiaparelli, Vorl. 15) narepnperupyer
€ro 59-JIeTHMIT «BETIMKWIL TOf» KaK COfiepKaluil B cebe mepuoppl Beex mwiaHeT (2 X Caryps, 5 X
IOmutep, 31 X Mapc, 59 X Connue, Benepa u Mepkypuii, 729 X JlyHa; 59-nmetHnit ki CaTypHa
6b11 M3BecTeH B BaBuione: van der Waerden, Hermes 1952, 1353, 139). Taunepu (Tannery, Astr.
143) TouyHO Taxke MHTepmperupyer ¢parmeHtT Outonas A 22, KOTOPBII, OYEBUIHO, CBA3AH C
Ouommpom. Ho Tpapmims cBssbiBaerT «BelmMKmii rop» JHommpma ¢ Meronom (DK 41.9),
U yTBEP>K/aeT, YTO OH He MMeeT [iefa C IUTaHeTaMy U IIpeHasHadeH [IA TOTO, YTOOBI COIIACOBBI-
BaTb ABIKeHMe ComHua u JIyabl. Kak cremyer MHTepIpeTHpoBaTh «BeIMKUI TOf» DHOIMMUAA,
comuenmit Het (von Fritz, RE XVII 2262Q). SHonuy, HUKOTAA MPSMO He HasbIBaeTcs Imuaro-
peiiLieM; MMeeTCsl TOYKA COIPUKOCHOBeHMs B Teopyu 0 Miteqrom Ilytu (Hmxe, cH. 116), Tak ke
KaK U [I03[jHee yKasaHMe Ha IUIaruar ¥ cMelleHne Muda M HayKu, XOTs COBCeM He 00s13aTelbHO
CYMTATh 3TO KpUTepyeM mudaropensma.

80 Schol. Ar. Av. 997. O Meroune cM. Heath, Aristarchus 293-295; cratbsa Kyburuuka He-
ynosnerBopurenbHa (Kubitschek, RE, XV 1458-1466).

81 Van der Waerden, Anf. 112. B 386 r. 10 H. 9. UMe/Iach OffHa BCTaBKa, KOTOpast He HOJ-
XOJIUT K CUCTEMe.

82 Columella 1, praef. 32, 9.14.12; Schol. Basileios pp. 196.24-197.2 Pasquali.

8 Columella 9.14.12; van der Waerden, Anf. 170.

8 Vcnonb3syercs y [Cemunal p. 212.3 Manit., Ptolemaeus, Phaseis. O 6/mm3octu 91011 11~
tepatypsl K BaBuiony cm. C. Bezold and F. Boll, "Reflexe astrologischer Keilinschriftcn bei
griechischen Schriftstellern,” SBHeid 1911.7; F. Boll and A. Rehm, "Griechische Kalender,
IIL," SBHeid 1913.3; Democr. fr. 14.

8 Chil. 10.534ff, 12.219ff, 12.283ff. YTBepKaeHme 0 ToM, 4T0 MeTOH GbUT EPBBIM, KTO
Hamucan KHUry o6 actpoHomuu (12.128, 214), $o/DKHO OBITH TOIOMHEHO TAaKUM XXe yTBep-
>KIeHueM 06 DHonume.

8 Cp. mporuBopedauiyo Schol. Arat. p. 478.5. Ho pmo Bepocca (¢p. 37 Schnabel =
Sen. QNat 3.29.1 = FGrHist 680F21), He TonmpKo I11aTOH 3HaM O paspylIeHN MUpa OTHEM U
Bogoit («Tumeit» 22¢; «Benukuit rog» 39d), Ho 06 aToMm roBoput TaK xe u Pumomnait (A 18):
®. Sirtv eivat TV eBopav ToD KOOHO, TO pev § ovpavod Tupdg puvévtog, 10 8¢ €€ Hdatog
OEANVIAKOD, TIEPLOTPOPT|L TOD d€pog AmoxvBévTog: kal ToOTwV givat Tag dvabudoeig TpoPag
oD KOoUov. ITo o3armasneHo O0ev Tpépetat 6 kdopog. Csasb PBopd ToD KGOHOL 1 TPOPT
ToD KOOUOV MO>KeT OBbITh IIOHSATA IUIIb B TOM 3HAYEHUH, YTO KaTacTpoda IPOUCKOAUT TOIb-
KO B OJJHOJ 4acTu MUpa, HeCOMHeHHO, B obmactu 3emmu (Zellerl 549f). Ilapmenup u Iepak-
JINT CYUTAJIN, YTO 3Be3[bl BCkapMymBaloTcsa avabvudoelg (Aét. 2.17.4). — Vpes xatactpodsl
He VMeeT HI4Yero ob1Iiero ¢ «BemKuM rogom» duonast, A 22; MOCKOIbKY MOCTESHMIT IPK-
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OCHOBaHMU OJJHOTO, IO OOJIbLIIelT YaCTV HEOIIPeie/IeHHOTO U OOIIero 3aMev4aHms, Mbl
He MO>XEM C YBEPEHHOCTbIO TOBOPUTD O TOM, YTO IoApasyMeBaa MeTOH Mo, «paccTo-
sAHuAMI» 3Be3f.”” OIHAKO, MbI He MOXKeM UTHOPUPOBATh TOro (aKTa, YTO BO BpeMeHa
MeroHa u 'mnmokpara uMenuch He TOJIbKO SMIMPUYECKNe acCTPOHOMMIYECKME JJaH-
Hble, TI03aVIMCTBOBAHHBIE Y BABJWIOHSH, HO ¥ TOUHBII TeOMETPIYECKIIT KOHLIENT ce-
pudeckoro yHuBepcyma. C 3TOro BpeMeHU acTpPOHOMMYECKMMIM TeMaMy HadlHaeT
MHTEPeCoBaTbCsl ¥ OOBIYHAs IMy6/mmMKa.* ITO HABOAUT HAa MBICTb O TOM, YTO K TOMY
BpeMeHM I'PeKM VIMeTV JOBOJIbHO TOYHOE IIPefiCTaB/IeHMe O IVIaHeTax U UX IepUOofax,
VI CBA3BIBA/IY VIX C Pa3HBIMU OOTaMIL.

Baxxna Tak e u ucropudeckas curyamyaA. C 500 1o 479 IT. 10 H. 3. TpeKy IpeObl-
Ba/Il B COCTOSIHMM BOJHBI C IlepcaMy, 4TO He CO3[aBaj0 YCIOBUI [ KyIbTypHBIX
koHTakToB.” ITo BCeil BUAMMOCTH, 9TO OBUI €AMHCTBEHHBIN JOBOIBHO MPOXOJDKM-
Te/IbHBIII [IEPIOJ, B T€UeHNe KOTOPOTo CBsA3b I'peniuu ¢ BocTrokoM ObUIa mOYTH MOTI-
HOCTBIO IIpepBaHa. Bo BpeMs aTOll M30/AIMYU JOCTUININ CBOETO pacliBeTa Hamboee
XapaKTepHble Ipedyeckye Teopun. Hampumep, B Hayajie JaHHOTO Iepyofia CO3JaBasl
cBou courHeHns [Tapmenny. 3aTeM, KOra BOCCTAHOBIWIVICH HOPMaJ/IbHBIE YCTTOBIUS ™ 1
CTa/I BO3MOXKHBIMY HOBBIe OTHOIIEHNA ¢ BocTokom, 61aropjapsi coBeplieHHOMY 3a
9TO BpeMs IIPOTrPeccy, TPeKy OKa3aluch CIIOCOOHBI OILleHMBATh 1 BBIOMPATh MHGOP-
MAalyio, B HEKOTOPOM CMBIC/IE JOBOJIHO OTIMYHYIO OT TOJ, YTO OHM IOJIydYany BO
BpeMeHa AHaKCMMaHJpa.

IlTnpoxko 6bITyeT MHeHMeE, 4TO caM [Indarop, 0 KOTOPOM paccKasbIBaloT, OYATO OH
myTelecTBOBa Ha BocTok,” mpuHec HOBbIe acTPOHOMIYECKIe 3HaHMA B ['peryio u
PacIpOCTpaHWI X B CBOEII 1IKOJIe. VI B caMOM Jiefie, OH cuMTaeTcsl Hanbosee BaXKHBIM
3BEHOM B Ilepefjade BOCTOYHOTO 3HaHNA IrpekaM. CaMble OCTOPOKHbBIE MCCTIEIOBATeNN
CUYNTAIOT, YTO TOBOPUTH HYXXHO He o [Indarope, a 0 paHHMx nudaropeitax, u mpesu-

HUMaeT TONbKO 59-neTHuit epuop. anee o «Benukom roge» cM. van der Waerden, Hermes
1952, Anf. 116-119. O cBugerenscrBax ['epaknuta (dp. 66, 100, A13) ciopsT; cf. Reinhardt,
Hermes 77 (1942) 1-27, 225-248; Kirk, Heraclitus 300-305, 359-361; M. Marcovich, RE
Supp. X 297-303.

87 Schol. Basileios ed. Pasquali (GGN 1910), 196.24-197.2.

8 Cp. EBpunug ¢p. 861, Topruit Hel. 13, Ilnaron «Topruit» 451c, Kcenodonr «Bocmo-
myHaHust o Cokpate» 4.7.5. 3pech pedp uper o ToM, 4o COKpar He XOTeI TPATUTh BpeMs Ha
He3Ha4MTe/IbHble TOHKOCTY TEOPUM ABVDKEHMs IUIAHET JIN 4YTO-TO HMOJOOHOE; B 3TOM, KO-
HEYHO JKe, C/IBIIIIHA HacMeIIKa Hafi AKafjeMueil, HO B CBeTe APYIHUX CBUETENbCTB He CIefyeT
paccMaTpuBaTh 9TO KaK aHAXPOHM3M.

% Ckopee Bcero, PeMUCTOKII B CBO€ BPeMsl He Obl/I eflUHCTBEHHBIM I'PEKOM, BBIYYMBLINM
HepCunCcKuit si3bIK. Pacckas JJleMOKpKTa IIOBECTBYET O Marax M XaJifiesix, IPUIIeIINX BMecTe
¢ Kcepxcom B A6zepnr (D.L. 9.34). C mpyroii croponsl, EBfokca oTroBopmwim or myrelie-
ctBus B [lepcuio o HOMUTUYECKUM COOOpaXKeHMsIM, M BMECTO 3TOTO — 110 COBETy Arecmras
- mocnanu B 6yurytommii Eruner.

% Kak, HaripuMep, 1o Havana [lepcunckux BoitH npu geope Hapust I paboran [Temoker, a
npu Japuu II u Aprakcepkce II paboran Krecnmit.

% Borwe, 1. 11 2, cH. 15-16.



Banbrep Bypkeprt / XXOAH Vol. 5. 2 (2011) 255

I0JIATal0T, YTO 70 PWIo/Ias TONMbKO IPEKV MIMENN CKOJIb-TN00 PasBUTOE aCTPOHOMMU-
YecKoe 3HaHIe.

9To MHeHHe OcTaB/sieT 6e3 OTBeTa BOIIPOC O TOM, II0YeMy MbI He MO>KeM OOHa-
PYXUTb HMKAaKUX CIEfOB TaKOTO 3HaHNA flaXke B OTHOIIEHUM ITaHeT. HekoTopble
crlefbl OXKMAANOCh HallTy, 1o KpaliHelt Mmepe, v Ilapmenupa n Ommnenokna. W ecin
Ouommp «ykpam» y Ilngaropa onpeneneHne HakIOHa SKIUITUKY, TO IIOYeMy OH He
clielal TO Ke caMoe C €ro 3HaHMAMM O IUTaHeTax? IlocKonbKy HeT HUKaKol O4eBUJI-
HOJI IPUYVHBL, TI0 KOTOPOI! Iokcorpadus HO/DKHA cooOIaTh O B3ITAAaxX [leMokpura
6oree ieTalIbHO, YeM O B3IVLA[[AX PAHHUX MBICTUTENIEN, MbI MOXKEM JIOIMYCTUTb, YTO
IUIAHeTBbl B JIeVICTBUTEIBHOCTY HEe UTPAlU KaKOM-TMOO CYLEeCTBEHHO PO B €ro
3HaHMAX. Ho Torga nudaroperickas spyapoBaHHOCTb B BOIIPOCAX aCTPOHOMMIY CTa-
7a OBl HEKOJI TailHOII JOKTPUHOI, He BIVSIOIIEl Ha IPYTUX, — CBOETO POfia CKPBITHIM
cokpoBuieM. VI B mob6oM crydae, acTpoHOMus JleMOKpUTa He MOXKeT OBITh M3BJIeYe-
Ha u3 nudaropensma. B nmudaroperickoit TpaguIy HeT HUKAKMX CIefOB creruduye-
CKOTO TIOJIO>KeHUs1 BeHepbl, KOTOpoe 6e30roBOPOYHO yKasbpiBaio ObI Ha BaBuioH.
Ob1iee MHEHME COCTOUT B TOM, YTO MME/IOCh IBOJIHOE Pa3BUTHE; TOMY, YTO Iudaro-
pelinbl JaBHBIM-aBHO N103aMIMCTBOBa/IN 13 BaBIIOHa, IPEiCTOATIO BTOPOE POXKAEHIE
U3 TOTO XK€ MICTOYHMKA.

OpHako HeT cepbe3HbIX OCHOBAHUII CYNTATD, YTO 10 Purtonas OblIa ellje Kakasa-To
MMCTHYeCKas, CeKpeTHasA aCTpOHOMMA, IpuHaIexaas [Iudaropy wm mudaropeii-
1JaM, pa3Be YTO Ha OCHOBE OTHOTO COMHMTE/IbHOTO BbIBOfa 13 IlapMeHuza 1 HEKOTO-
PBIX MO3[IHX, ellle 60/ee COMHUTEIBHBIX COOOLIEHMIL. YUeHble YXBAaTIWIICh 33 TeO-
PUIO «IIOJIMHHBIX» IMVU(AropeiiieB 0 TOM, YTO LIeHTPA/IbHBIN OTOHb SBJIAETCS CUION
BO BHYTpeHHell 4acTu 3eM/lM, Ha3bIBaeMoll ‘Eotia.”? JleificTBUTENBHO, 3TOT SINUTET
HpUMeHseTCs K 3eMile HeCKOIbKO pa3 B IISITOM BeKe;” 06 OTHe IOJ, 3eMJIelt TOBOPUT 1
Omrenoki.’ 3pech, Kak CIMTAETCsI, Mbl HallafiaeM Ha CJIef] FeOLieHTPUIEeCKOll CYCTEMBI,
HpUHAJIeXAIell paHHUM IndaropeiiiaM, KOTOPYI0 Mbl B T000M ClIydae [O/DKHBI
HOCTY/IMPOBAaTh, M B KOTOPOJ COLEPXKUTCs Hofobaas cMech muda un Haykn. Tem
He MeHee, COOOIIIeHNe «IOIMHHBIX Idaropeiies», ABAIIeecss OCHOBAHIEM LA
PEKOHCTPYKIMY, — 9TO He 6osiee, 4YeM MCKYCCTBEHHAs IepeMHTepIIpeTanusa cooblie-

%2 B xavecTBe OPUIMHANBHOI MM(aropeiickoil TeOpUn uyest O LeHTPAIbHOM OTHE, pac-
HOJIO>KeHHOM BHYTpU Jemmu, 6bUta passurta Pudappconom (H. Richardson, CQ 20 [1926]
113-133), mamee Bepuerom (Burnet, EGP 297f), a Takxe Bupcma (Wiersma, Mnemosyne
1942, 23ff). OgHo u3 cBugetenscts Th. ar. 6.1Iff. Teopusa BHyTpeHHero orusa MpUIMCBIBACTCA
u crouky Apxenemy (SVF III 264).

% Soph. fr. 558 N. = 615 Pearson, Eur. fr. 944; cf. Procl. In Eucl. 173.18f. B mnaroHos-
ckom «@empe» 246, cmoso ‘Eotia Takxe ucronbsyercs fns obosHavenns 3emmu (Jepxmmng
y Teona CMmmpuckoro 200.7f, Macrob. Sat. 1.23.8). Kneand namapaer Ha Apucrapxa Camoc-
CKOTO KaK Ha ktvobvta 1od kdopov thv éotiav (Plut. Defac. 923 a).

% @p. 52, 62. YTO HOBOJIBHO €CTECTBEHHO Il B3upawlero Ha JTHy cuummitna. Vc-
npasienue [Junbca Bo ¢p. [lapmenuna A 37 BBOJFUT MAeI0 O IO3€MHOM OTHE; HO, IOCKOJIb-
Ky MMeeTCsl HeOlpelelleHHOCTb OTHOCUTE/IbHO MMPOBOI cucteMbl IlapMeHnza B LieoM, To
IIOCTAaBJM 3TO IIOKa ITOJ] COMHEHNE.
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HIA ApUCTOTeNA, He MMeIoIas CaMOCTOATENbHON 1IEeHHOCTM B KaueCTBe MCTOYHMKA.
EnuHCTBEHHBIM OT/IMYMUTEIPHBIM MOMEHTOM sBiAeTcsa uMA Eotia, HO OHO MoOXeT
OBITH ITOHATO KaK YKa3aHMe Ha [IeHTPaJIbHOE ITOJIO>KeHMe 3eM, BHe BCAKOIL CBA3M C
upeeil IeHTPaIbHOrO OTHs.” VI MOCKO/MIBKY MBI He MOXKEM PacCMaTpUBaTh Ka)KIbIil
MOMEHT COIIPMKOCHOBEHM MEXAy «Mudooruein» u «pusnonoruei» (guololoyia)
KaK alpyoOpHO MM(aropeiickmii, To 3aKI0YeHle O TOM, YTO VIMEHHO HVQaropeiist
CTOAT 32 KOXIBIM 9TUM CJTy4aeM, BBIIJLAUT JOBOIBHO IIATKUM (Befb TPauIMA Jaxe
EBpumnupma 1 AHakcaropa accoumupyer ¢ TeMy, KTo HasbiBaeT 3emymo £o0tia’™). Kpome
TOTO, He MMeeTCsA JOKa3aTeIbCTB CYIIeeCTBOBAHMA KaKMX-MO0 Crenmnpdecknx acT-
POHOMIYECKVX 3HaHUII, BOCXOAAIIMX KO BpeMeHM [0 AHaKcaropa.

B To ke BpeMs IpOJ0/DKAIOTCSA NONBITKY IpUIcaTh midaropeiinam fo IlnaToHa,
u paxe o Ouronas, 0coby0 reoleHTPUYECKYI0 IUIAHETAPHYIO CUCTeMY, BpOje TO,
YTO HauMHAaeT JOMMHMPOBATb B NO3JHNI S/UIMHUCTIYECKIIT Tepuof. CoIIacHo 3Toit
cucreme CoMHIIe HAXOAUTCA Cpeliyt CeMM II/IaHeT, B HallpaB/IeHNM [IeHTPaTbHOTO OTHS
ero okpyxaT Benepa, Mepkypwit u JIyHa, a B HanpaB/ieHUu HebeC U HEIOABVKHBIX
3Be3f; — Mapc, IOnuTep n CarypH. Takoit IOPAIOK IVIAHET 3aCBUJETEIbCTBOBAH B Ka-
yecTBe KAHOHMYECKOJ TO3MIUY B aCTPOJIOTUY, M 10 CUX IIOp OIpefiesiieT HMOPANOK
nueit Hemermt. OH He MOXKeT OBITh 3a/JOKYMEHTUPOBAH paHbllle Apxumesa,”’ HO BCe ke
npunvceiBaercs [Indaropy u cssan ¢ cucremoit rapmoHun cdep, B koTopoit ComnH-

% Anat. p. 30 = Th. ar. 6.15f ...xatnkolovBnkévar Ttoig ITvBayopkoig of Te mepi
‘EunedokAéa kai ITappevidnv kol oxedov oi mhelotol TOV mélat coedv @dpevol TV
povadiknyv @ovotv éatiag Tpdmov v péow idpvobat... IlpenmeToM AUCKYCCUM 30eCh SBISIETCS
LeHTpa/IbHOe TojI0KeHNne 3emnn y [TapmeHnaa u OMIIeOKIa, @ He OTHEHHBII LIeHTP 3eMIu,
TAKOJ Kak MpUIMChbIBaeTcs mudaroperinam. Odar sBIsgeTcsl LEHTPOM CEMENHOM XXMU3HY, U
HOBOPOX/ICHHBIII peOeHOK 0O0HOCKUTCA BOKPYT Hero (Ap@idpopia; cp. Nilsson I 95 n. 8; Te-
crus péow oikw Hymn. Hom. Aphrod. 30). Orous mbljaet Ha o4are, a He B HEM.

% Anat. p. 30 (Th. ar. 6.18ff) = EBpunup ¢p. 944 = Anakcarop A20b

7 Apxumen: Macrob. Somn. Sc. 1.19.2, 2.3.13 (unase Vnnomur (Hippol. Ref. 4.8 =
Archimedes ed. Heiberg II 552ff); ato nenamexHo, cp. Boyancé Songe 61, REG 1952,
345f; Cumont, Lux 179 n. 1). Apxumer 00befUHNUI 3TO C IOFCIETOM PACCTOSHMIL, 32 YTO
OB IOABEPTHYT KPUTUKE CO CTOPOHBI ITATOHMKOB: Macrob. Somn. Sc. 2.3.14 (cp. mathe-
matici, Cic. Div. 2.91). - I'mnnapx: Tannery, Astr. 127. - Hexenco-Ilerocupuc (Nechepso-
Petosiris) (Plin. HN 2.88); 6eccriopHbIil MCTOYHMK, HA OCHOBAHUY KOTOPOTO OH IIPUITMCHIBA-
et otit 3Hauus ernntsHaMm (Dio Cassius 37.19.2), a taxke xangesMm (TO eCTb acTPOIOTaM;
Macrob. Somn. Sc. 1.19.2). - Cic. Rep. 6.17, Philo V. Mos. 2.103, Quis rer. div. heres 224, Qu.
in Exod. 2.75, Geminus 1.24ff, Cleomedes 1.3, Manilius 1.811ff (a Takxe, BeposaTHo, ITocu-
moumit; Boyancé, Songe 63, vs. Reinhardt, Kosmos 131f; nnaue y Xpucunma); Plin. HN 2.32-
41 (cooTBeTcTBeHHO Tak e y Bappona), Or. Chald. ap. Procl. In Tim. III 63.22. Xamu
(Hultsch, RE II 1833) Bce elje HafjessicA IPUINCATh 3Ty CUCTEMy BaBWIOHAHaM; KioMoH
(Cumont, Lux 144) npemno>xui Tak HasblBaeMbIX 3/UIMHM3MPOBaHHBIX MaroB ("Magusaioi")
V B. o H. 5. Ho Bo BceM 3TOM 06MINM OPUTMHATBHBIX MCTOYHIKOB HET HUMKAKMUX yKa3aHUl
Ha BABIJIOHCKYIO aCTPOHOMMIO M Ha TO, YTO UM ObUIa M3BECTHA IIOXOXKas IOC/IEfOBATE/Ib-
Hoctb maleT (Boll, RE VII 2561 ff; Neugebauer, ExSc 168ff).
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1ie, TI0 CBOVIM MECTOIIONIOXeHNMI0 1 QYHKIMAM, HasbiBaeTcs péon.”® Takoe coBmafe-
HIIe, CTOJIb IIPUATHOE CEePALY KKIOTo mudaropeiilia, 1 B IIe/IOM «COJTHEYHAsI TEO/IOo-
IUsI», KOTOPas 3aII0/IHACT TEOPUIO, TAPAHTVPOBAJIN, YTO BO3PACT U MOJIMHHOCTD STO
CUCTEMBI He MOIIM Obl 000MTICh 6e3 3amuTHUKOB.” HesaBucuMoe CBULETENTBCTBO,
KaXeTcsl, 3TO IOATBepxKzaeT. [ltonemeil roBOPUT, YTO «[peBHUE MaTeMaTUKI»
(madaudtepot) momernamy ConHIle B CepefiiiHe, TOTA KaK «HEKOTOpbIe 13 IO3[HIX»
(éviol T@V petd TadTa) pacnonarany Bee wiaHeTsl Hag ConmHieM. [TockonbKy oueBup-
HO, 4TO 3TO KoHUenuus [Inarona, EBokca u ApucToTens, TO OTCIOfiA [ie/laeTCs Bbl-
BOJI, YTO IOJ «IPEBHUMM» MaTeMaTUKaMM IOf[pasyMeBaloTcs yueHble o EBpokca, a
cnenoBatenbHoO mudaropeiickie.'”

10! TTo/mKHO OBITH

CauperenbcTBO EBlleMa cepbe3HO MPENATCTBYET TAKOMY BBIBOZY.
OH CChUIAeTCs Ha MOPSIIOK IUTAHET, IPYHATBIN APUCTOTe IeM, IIPUIICHIBAsT €0 OTKPbI-
Trie TdaropeiiiaM, Tak Kak CuMIUMkmii IuTpyer EBfiemMa TONbKO A1t TOTO, YTOOBI
IOMOYb 00BsICHUTH ApucToTersi. Ecu 6b1 66110 [iBe pasinyHble mydaropeiickue mia-
HeTapHbIe CUCTeMBI, TO EBfieM 00s13aTenibHO oT™MeT 661 9TOT axt. V oH roBopu 661
He 00 OTKPBITHY, @ O JJ/IeMMe, IIOCKOJIbKY 00e CUCTeMbI C IeOL|eHTPIIeCKOil TOUKN
3peHus BBIIJBAAAT paBHOIEHHbIMI. TakyuM 06pa3oM, BBIIIEYTIOMSIHYTasl BTOPasi CUCTe-

% clleloBaTeNbHO, OHA [O/DKHA OBITh ITO3LHEN 110

Ma o Apxumena He ¢urypupyer,'”
npoucxoxennio. Vicxonnas HauBHas npest o «CorHile, JIyHe 1 3Be3ax» Ha CIeAyIo-
I[eM IIare pasBUTIA JO/DKHA BKIIOYUTD B cebs IpM3HaHME TOro (aKTa, YTO IIATh 3Be3]T
00pasyioT 0coOyI0 TPy, OT/IMYHYIO OT HEITOABIDKHBIX 3Be3]] ¥ PYCOENVHEHHYIO, 10
HekoTtopoii crereny, K ConHuy u JIyxe.'” IIpumep Takoro pasBuTusi Ml BUAVM B CH-
creme @unomnas, IInmarona u Ebpokca: Jlyna, ConHlle, IATh IUIaHET, HENO[BVKHbIE
3Be3fIbl. V] TOIBKO KOTfIa TeCHast CBSA3b «CeMM» CTaHeT IIPUBBIYHOI, MOXKHO OyzieT olle-
HWUTb CYMMETPUIO JPYrOro MOpsKa, B KOTOPOM HesHauurtenpHas IvaHera CarypH
YPaBHOBEIIMBAET CTAPYI0 3HAKOMyIo JIyHYy.

3axymoyeHne, BbIBefleHHOe 13 cucTeMsl I1Tonemest, atoro He noamepskusaet. Korna
OH CPaBHMBAET «CTapble» U «HOBbIe» HAOMIONEHNs, * TIOf] «CTapbIMI» OH TIOApasyMeBa-
eT aCTPOHOMOB TPeTbero Beka BIUIOTh 1o ['mmmapxa (ok. 150 T. 1o H. 3., KOTOPBbIiT UTpaeT

% Plin. HN 2.84, Cens. 13.3, Theo Sm. 138.9 = Chalcid. 72f. O6 unrepnperauuu rapmo-
Hun cdep cm. Burkert, Philologus 1961; coBepIiieHHO OYEBMAHO, YTO Ta Mfesl 3aBUCENIA OT
Oparocdena. — Ilnyrapx nmpucoeguMHMI K 9TOM IUTaHeTapHOU cucreme upeu Pumonasd,
De an. procr. 1028b (above, n. 75).

% Boyancé, Songe 78ff.

10 Ptol. Synt. 9.1. 3axmoueHue o ToM, 4TO ynommHawotcs nudaropeinst: Boll, RE VII
2568.34; Boyancé, Songe 62f; van der Waerden, Astr. 34ff, RE XXIII 2.1809.

191 Boiute, cH. 45.

O T'epaknupe IToHTUIICKOM CM. BBIIIIE, CH. 7.

19 Bpiute, cH. 62.

104 Synt. 9.7 (11 262.11, 264.14 Heiberg), 9.10 (II 283.10), 10.9(1I 3524). 11.3/4 (II 386.17,
391-18), 11.7/8 (11 419.11, 425-6).

102
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Ha16071ee BKHYIO POJIb CPEMV «APEBHIX»),'" [I0 KOHTPACTY C «COBPEMEHHBIMI» aCTpPO-
HOMaMM nocniegHero cronerus no Iltonemes. Epgokc n Kanmmn HuKorga He IUTHPYIOT-
cA B «A/lbMarecte», aCTpPOHOMYISIL 4eTBEPTOTO BeKa y)Ke CKpbUIach 13 Bupy. KoHeuHo,
Apncrapx nomeraer ConHIle B IjeHTpe, OFHAKO OTPOMHBIN mpecTiok [ImaTona mop-
Jiep>KMBaeT >KU3HECIIOCOOHOCTD €ro CUCTEMBbI IaXke B cpefie IPOdeCcCHOHAIbHBIX aCTpo-
HOMOB.'” IT0aTOMYy, BBIp@)KEHVE «HEKOTOpbIE M3 IIO3HMX» IIOPa3yMeBaeT aCTPOHO-
MOB, TPY[MBLIMXCS TTOKe ['mnmapxa, KOTopsle, 0 IPUYMHE CBOEl IPUBEP)KEHHOCTU
IVIATOHV3MY, OTCTauBa/ Oosee crapyio cucteMy. Ecmm make Bbimarompiicss EBpokc
yliesn B 3a6BeHNe, SICHO, YTO B ITOMCKAX CBUJIETENBCTB O OIUIATOHOBCKOM Iugaropens-
Me obparnatbcs K [ITomeMero mpakTdecky HeT HUKAKOTO CMBICTIA.

Hu BHyTpeHHMe NPUSHAKYU «COMAPHOIL TEOJIOTUM», HY TapMOHUS cdep He [JoKa-
3bIBAIOT TOTO, YTO 9TA CUCTEMA, 3aCBU/IETEIbCTBOBAHHAS /IMILb B [IO3JHEIIINE BpeMe-
Ha, NpUHAIeXana paHHMM mudaropeitiiam. byasuce (Boyancé) mepeuncrnser psp
JIOBOJIbHO PaHHMX yKasaHWIT Ha oToxjecTBineHre AnomtoHa ¢ COHIIEM U Ha CBA3b
Conuua ¢ rapmonneit kocmoca.'” Ho mepenierenne Muda 1 ecTeCTBEHHOHAYIHOTO
00BSICHEHUST MMpa — 9TO He TONBKO Iudaropeiickas IMpeporaTiBa; BCsS IpedecKast
KOCMOJIOTHSI JO/DKHA ObIa TAAUTh C HNOIY/IAPHbIMU Mydamu; 1 ues KOCMUIecKoit
rapMOHMM HMKaKuM 00pa3oM He CBsi3aHa C KaKOJ-TO KOHKPETHOJ IUIAaHeTapHOM CU-
cremoit.'”® Ham He crefiyeT M3MeHATb BBIBOZ U3 pparmenTta EBfiema: mopsioK ImiaHeT
B cuctemax [Inarona u @uonas, u HuUKoro 6ojee, ObUT M3BecTeH nudaropeiam g0
[Tnatona. MOXXHO CfiefiaTh BBIBOJ, YTO OHA OCHOBBIBAETCSI HA 3aMMCTBOBAHMAX 13
BaBWIOHCKOJT aCTpOHOMUM BpeMeH MeTtoHa 1 He3azonro fo Puionas, a HUKaK He Ha
6oree fpeBHeN MUQArOPeiiCKON TPAAVILINIL.

AkycMa, B KOTOPOJI TOBOPUTCS, YTO IVIAHETBI — 3TO «IIchI [lepceoHbI», MOXKeT
OpITh ApeBHee.'” Hanbornee 6/113K0e BaBUTIOHCKOE COOTBETCTBYE — 9TO 0OO3HAYEHNe

105 Synt. 3.1 (I 191.17); cf. 4.2 (I 270.1: oi 1t Tahatdtepol = acTpoHOMBI o [unmapxa);
4.9 (I1328.5). mahawoi B Apotelesmatica Iltonemes - sto Hexenco-Ilerocupuc (RE XXIII
1837.49f1f). Cp. Takxe cH. 97.

16 HeyBepennoctb pafnuatikoi B oTHoweHUM nopsigka wiaHer: Aét. 2.15.5, Theo Sm.
p- 143.1 = Chalcid. 73. Crioco6 mpencrBienns aprymeHToB [ITo/eMeeM mMOKa3bIBAET, YTO 110
HOBOJY KaXK[OTO M3 pellleHNiI Belach OXMBIeHHas HucKyccust. Cp. TakKe MOMTEMIUKY HEKMX
Platonici npotus Apxumena (Macrob. Somn. Sc. 2.3.14).

197 Tepaxmnt, ¢p. 100 (cp. taxxe Anakcumen Al4, Kcenodan A12, Kahn 104ff), Snonng
DK 41.7 (Tennoc = Anonnon Jlokcuit (Apollo Loxias)), [Tnaron «Kparmm» 405 c-d, Cku-
¢uamit DK 22C3.1 = Plut. Pyth. or. 402a (co3Besgye MMpsI, TOI, 9TO ¥ ANONIOHA, CONMHEY-
HBIJ JIy4 Kak IVIeKTpyM; o faTupoBke Cxudunna cm. FGrHist 13), Kneand SVF I 499, 502
(conmHeYHBII /Iyd KaK IVIEKTPYM).

1%y I'mnnoxpara (Hippoc. Vict. 4.89) Mb1 Haxoamm, 4To fAiov 8¢ 1) péon (mepiodog), a
MMEeHHO, MeXAy 3Besfamu 1 JIynoit (taxxke 1.10: maviwv €mkpateital). Takum obpasom,
IUTAaHETHI 3/1eCh He UTPalOT HUKakoi ponn. O rapmoHuu cdep cM. HIKe, I71. 4.4.

199 Por, VP 41 (Bbiwe, . II 4); Gundel, RE XX 2022.36.
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IJIaHeT Kak «6apaHoB».'' Ho He cTOMT mOMycKaTh MPsIMYIO0 3aBUCMMOCTb. B ocHOBe
JIOJDKHO OBITDH IeKUT HaMBHOe HaO/IofieH1e 3a HebecaMit: 3Be3/Ibl, KOTOpPbIE IIPUBIIE-
KalOT BHMMaHVeE CBOMM HE3aBMCUMBIM JBVDKEHVIEM, BOCIPMHUMAIOTCS KaK >KUBBIE
cymecrBa. [Toatomy, atu muaropeiiupl uckanu Ha Hebe mup Ilepcedponsr. Kpome
TOro M3BecTHO, 4to ConHue u JIyHa — 310 «ocTpoBa Braxxenusix». Bynyun Bnonne
COTJIACOBAHHBIM, 3TO IIOCTPOEHIIE, OFHAKO, SICHO yKa3bIBaeT Ha To, yTo ConHie u JIy-
Ha He PacCMaTpUBAINCD B 4uc/le IUTaHeT. Korja KTo-To 3aMedaer, 4To oIpefe/ieHHasa
3Be3fia «OmyXK/jaeT» B Hebecax, TO ujesi O MaTeMaTIIeCKOM IIOPsIIKe U PeryIsIpHOCTI
efiBa /M TYT XKe IPUXOAUT eMy Ha yM. Hekast «acTpOHOMSI», WM JIydLile CKa3aTb, He-
KOTOpBIe 0COObIe TIPECTAB/IEHNSI O HeOECHBIX TelaxX, ObUIN HIMPOKO PACIIPOCTPAHEHBI
cpenu mudaroperiues (mpudeM B [penru 1o HUX He OBIIO HUYETO MOILOOHOTO), HO
OHJI He VIMe/IJi HUYero oOIIero ¢ Hay4qHOIl IpedecKoli acTpoHoMueil. BHyTpu camoro
nudaropensma uMenach HeKOTOpas AO-Hay4Hast 0071acTb. VI 9TO TONBKO MOATBEPKAA-
T TOT ()aKT, 4YTO He OBUIO HYKAKOII HeIIPepBhIBHOI IIepeilauyl Pa3BUTBIX aCTPOHOMMYE-
CKMX 3HaHMII, BOCXOfAIIeit Ko BpeMeHaM Iludaropa, 1 HaydHble 97eMeHTbI ObLIN 0-
6aBJIeHbI JIMIIb IT03Ke B XOfje OOLIero pasBUTUA I'PEYeCcKOil HayKIL.

ApucTOTeNnb TOMBKO B OZHOM MeCTe yKasbIBaeT, 4To cucteMa Outonas He euH-
CTBEHHas IO0J/Ib30BAIaCh NOMY/IIPHOCTBIO Cpefy Iudaroperiles, ¥ HacTauBaeT Ha
TOM, YTO «HEKOTOpbIe» U3 HUX, KaK Hampumep, ['unnokpar XnoccKuit 1 ero y4eHnK
Scxut, Bepuiy, 9TO «TaK Ha3bIBaeMas» KoMeTa ObUIa rmaHetoil.'"! OToT B3rsAg pas-
nemsit Takoke Jmoren Amomtonmitckmit.''? BakHOCTD coBepienHoro umcma 10 mist
cucrembl Outoras He OCTaB/IAET HUKAKOI BOSMOXXHOCTY /IS BCTaBKY TaKOJI JOIIONI-
HUTENbHOI ITaHeThl. XPOHOIOTMYECKN TPYAHO OOBACHUTD «CXOXKECTh» Mudaropeii-
ckoii Teopun ¢ Teopueit ['mmnokpara. [Tocnmemunit mpepiaraet cIo)KHOe 0ObsCHEHEe
IPOUCXOX/IEHMsI XBOCTa KOMETbI — OH CUMTAJI, YTO 3TO sIBJIEHNE OTPaXKeHMs, KOTOpOe
CITy4aeTcsl JIMIIb IIPY OIPefie/IeHHBIX YCTIOBUAX, II03TOMY MbI TaK PEIKO BUMM KOMe-
Ty.'"? TIngaropeitiipl He 3aKyMbIBa/IICh HaJl IPOMCXOXKAEHNEM XBOCTa KoMeTbl. OHM
TOBOPW/IM TONIBKO, YTO 3Ty «IIAHETY» PEIKO BUIHO, M YTO OHA He BOCXOAUT BBICOKO
Hajl Fopr30HTOM."'* MOXXHO, KOHEYHO, IIPEIIONIOKUTD, YTO HoJIee IPOCTasi TeOpus —
Ooree HpeBHssI, M [ENICTBUTENPHO APUCTOTENb YIIOMMHAeT ee mepsoit. Ho Torma
CJIOKHO ITIOHATD, 1ToYeMy B cucreMe Outosas HIdero He coobiaercs o Komere. Bos-

10 "Bibbu"; cp. Meissner 404. M0XXHO CpaBHUTb C 0603HaYEHNEM IUIaHET KaK «IeHepa-
noB ApumanHa» B JpaHe; HO 00 3TOM MMEIOTCS JIMIIb IIO3JHME CBUJETENBCTBA
(A. Christensen, Die Iranier (Munich, 1933) 229). Pyxbe (Rougier 1ff) xo4der nokasars, 4ro,
[0 CPaBHEHNUIO C BOCTOUHBIMMU MAESMU, Mu¢aropeiickas aCTpPOHOMMsI IIPeACTaBILsieT cO60it
3HAYMTE/TbHBII LIAT BIIEPef; HO OH IIPOIIYyCKAeT 3Ty aKycMy.

1 Apucrorens «Meteoponorusi» 342b30ff, kotopoit cnepyror Aét. 3.2.1, ps.-Galen Phil.
hist. 75, Schol. Arat. p. 545 Maass.

12 A 15: dotépag elvat TodG KopRTag.

13 Orpaxkenne cBera — 3710 M3M0OIeHHas upes «busukoB» (Quokoil) V B. Jo H. 9.
Cp. cH. 115 n Hwxe 1. IV 3, cH. 29.

114 Ceptka Ha Mepkypuit B 342b32ff, 6ymyun mpsiMoit pedpio IMOCpefy KOCBEHHOI, Be-
POSITHO, SIB/ISIETCSI OOBSICHSIONEI 3aMeTKOI1, JOOAB/IEHHOI CaMIM APICTOTETIEM.
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MO>KHO, 4TO Iudaropeiiiies, 0 KOTOPHIX UAET pedb, HY>KHO HAaTHPOBATh 103xe Outo-
71as1, ¥ T03XKe, UeM ONpoBep>keHMe Teopun ['mnmokpaTa o komeTe, TO ecTb nocne 427-
426 tT. 10 H. 3. (cM. cH. 77). OHM He CTPeMWINCD BBIIBHYTb CMeJIble Hay4YHbIe IMIIO-
Te3bl, TO/IBKO JIUIIb TPEIIOIaraai BO3MOXKHOCTb.

OrnocurensHo Miteqnoro Iyt ApucroTens TaxKe 3HaI pasHble TEOPUH, KOTO-
PBIX IPUEPKUBAIACH mudaropeiiipl. HeKoTOpble B M3MEHEHUM TPAEKTOPUI 3BE3JIbI
BUE/IM YKa3aHye Ha KaTacTpody, mpousouienuryio us-3a Gasrona, gpyrue — gopory,
KoTopoit Hekorga cregoBano ComHue.'"” @umonait (A 18) roBopun 06 orxe, cTpysi-
meMcs ¢ Heba. JJokcorpadpl IPUINCBIBAIOT BTOPOJI OTBET DHOMUAY M HOOABIAIOT,
uro CosHIle M3MeHsIeT CBOIT XOf 13 oTBpalieHns nepep nupom Ouecra.''® Takoit BbI-

117

BOJI JIEJIAJICSI U3 TOTO, YTO APUCTOTeNb cYMTan DHomMAa mudaropeiineM,'” HO B Ta-

KOM ciny4ae y4eHuK [Jemokpurta Metpomop ¢ Xmoca, KOTOPbIl IPUEP>KUBAJICA TOTO

18 Takke momkeH ObITh mudaropeitieM. OTHAKIBI BBICKa3aHHAS «XOPO-

’Ke MHEHM,
Imasi ujes» IpOJo/DKaeT MMOBTOPATHCS. BriomHe BeposiTHO, yTo Metpopop u nudaro-
petiibl 3aBKcenu oT JHonuzaa. Mel 3HaeM, yTo Punonait mepeHsAn oT Hero uzew «Be-
mmKoro roga».'”” Bmobom ciydae, fo ®Oumonas m JHOmMAA HET HMKAKMX CIIEOB

BBICOKOPA3BUTOII MM(aropeiicKoit aCTpOHOMMIIL.

15 Apucrotens «Meteoponornsi» 345al4ft u Aét. 3.1.2 (DK 58B37C). [Tocnenuuit Takxe
BKJIIOYAET 1107 rnoccoit ITuBaydpetot 06 bsicuenre Mieanoro ITytn kak ¢eHOMeHa OTpaXkeHus,
4TO BOCXORUT K I'mnnokpaty (Arist. Mete. 345b10ff, DK 42.6); 1 oH feaeT TO >ke caMoe € IUII-
IIOKPATOBCKOI Teopueit KomeT B 3.2.1. Oumbka, HeCOMHEHHO, IIPOMCXOFUT 13 TOro (aKTa, 9To
MaTeMaTMK aBTOMATUYeCKI pacCMaTpUBAICA Kak mudaropeers (Cp. Bblile, CH. 77).

16 Ach. Is. 55.18 Maass = DK 41.10. B gpyrom Mecre yTBep>KHA€TCs, YTO 3Be3Ibl M3Me-
HWIN CBOJI IyTh M3-3a mupa Ouecta; TO eCTb OHM KOTZA-TO BOCXOAWIN HA 3aIajie, a Cajy-
nmuch Ha Boctoke (Eur. EL 726ff, Or. 1001ft, P1. Pol. 268c).

7 Von Fritz, RE XVII 2259; Boyancé, Songe 96, REG 1952, 348.

18 Aét. 3.1.3 = DK 70A13: 814 v ndpodov (yiweoBow tov yahaiav) todtov yap eivan
TOV NALaKOV KOKAOV.

119 Bprue, cH. 79.



2. TEOPUSA IITIAHETAPHBIX IBVDKEHU

Or ITnarona mo Kemepa B acTpoHOMMY IIpeo61afano MpefcTaBIeHye O TOM, YTO BCe
JIBVDKEHVST HeOECHBIX Tell 00BSCHS/IMCH IIPY TIOMOIIM KOMOVHAIINY «COBEPIIEHHbIX»,
eIMHOOOPa3HbIX ¥ KPYTOBBIX, ABVDKeHMIT. OCHOBBIBAsACh Ha STOM IPEAIIONOXEHUN
MO>KHO IIPMBECTH JiBa IIPUMEPHO OfJIHAKOBO BEPHBIX OOBsICHEHNsI HeOECHBIX IBIDKE-
HMII — TeJIMOLIEHTPUYeCcKoe, BPOJie TOTo, YTO IpefioxkeHo ApucrapxoM wm Komep-
HMKOM, ¥ TeOLleHTpyIyecKas crucreMa IITomeMes ¢ SMMIMKIaMM 1 9KCLEHTPUCUTETa-
mu. C MaTeMaTU4ecKoil WM AECKPUITUBHOM TOYKM 3PEHVS JBe CUCTEMBI IPOCTO
sKBMBaTeHTHBL.' Pernaromym mrarom srepef 66010 o6Hapyxenne Keriepom toro, 4to
paccMaTpyBaeMble MM OPOUTBI SIB/ISIIOTCS CKOpee SJUIMIICAMI, HeXKeIT KPYTaMIL.
EBpmoxc KHUACKNIL, OTTaIKMBAsACH OT TOTO Ke MPeAIONIOKEHUA eJUHbIX KPYyro-
BBIX JIBVDKEHMII, IIPUILIEST K COBEPIIEHHO APYTOMY peIIeHMIo,” 1 ero CUcTeMa KOH-
neHTpudeckux cdep, moguduumposanHas Menexmom n Kammunmowm, 6bima apo-
nTrpoBaHa ApucroreneM. OHa 6Ge3Hafile)XHO cabee CUCTEMBl SIUIMKIOB, U ee
OIIMOOYHOCTh MOXKET OBITh NOKa3aHa MHOXXeCTBOM Habomomenuit.” Opaako EBnokc
He OBbIT KaKMM-TO CyMAcUIEAIINM TeOPETUKOM, OH OblT Hanbosiee BBIJAIOLIMMCS Ma-
TeMaTKOM ApeBHOCTI.* ToT daxT, 4T0 OH BOOOIe paspaboTa; Ty CUCTEMY, U TO
4TO OHa 3aHMMasa MmogobamIee eif MeCTO Ha IPOTSHKEHNM, 10 MEHbIIeN Mepe, Of-
HOTO IIOKOJIEHVS, IIOHATEH JIMIIb B TOM C/Iydae, €C/IM CUCTeMa SIMLMKIOB OblTa
HO3JHUM U300peTeHNeM. MbI He 3HaeM ee aBTOPa, HO TOYHO M3BECTHO, YTO AIOJI-
nonuit us Ilepru ncnonpsosan ee okono 200 r. 1o H. 3.° JIerKo MOHSTb, YTO 3TO TIOJ-
HOCTBIO /IMIINIO cucteMy EBrokca mopobatomtero et Mecrta, Tak 4to [ITomemeit Hu
pasy He YIOMMHAeT O Heil, ¥ HAIlMMM 3HAaHMAMM 00 3TOJ cUcTeMe MBI 00sA3aHbI

' Cm. Tannery, Astr. 101; Neugebauer, ExSc 122fF, 183. KonepHuk 3Hai, 4TO B JECKPUIITIB-
HOM IUIaHe €ro CucTeMa ObUIa He HaMHOTO JIydille CHCTEMbI SIMIVKIOB U 9KCLIEHTPUCUTETOB
(n3m. Soc. Cop. Thorunensis, Thorn 1873, 5.14), Ho oH umTHMpOBan «prima principia de motus
aequalitate», koTopble HapyLaaNUCh AMULMKIaMK. «KomepHUKaHCKas peBOMOLNsT» OKa3aIa B/~
sIHVIe B OCHOBHOM Ha (pm3MKOB (a Tak)Ke Ha IIPOrPecCMBHO MBICTIAIINX /TEofeit). Mexanuka Hpro-
TOHA BO3MO>KHA TO/IBKO B Te/IMOLIEHTPUYECKOIT CricTeMe. B COBpeMeHHOIT Teopyyt OTHOCUTETBHO-
CTYL 9Ta PasHUIA MEXIY TeOL|eHTPUIECKOI V1 TeIMOLIEHTPIYECKOIT CCTEMAMIL BHOBb CTVIPAETCHL.
CwM., Taxoke, J. Mittelstrass, Die Rettung der Phinomene (Berlin, 1962) 140-221.

2 Knaccuueckoe nccneposanve G. V. Schiaparelli, Le sfere omocentriche di Eudosso, di
Callippo e di Aristotele (Milan, 1875; nem. mep. W. Horn: Leipzig, 1877). OcobenHo cM.
Heath, Aristarchus 190ff u, o pexoHcTpykuum Meroma Espmoxca, Becker, MD 80ff.
O Menexme n Kamnmunne cm. Jepxunnn y Teona Cmupsackoro (Theo Sm. 201.25).

* B nepBYyI0 O4epefib, CTAJIO MOHATHO, YTO Pa3Mep U SIPKOCTh IUIAHET 3aBUCST OT X PaccTos-
HYI 10 3emiin, 4To ObUTO OB HEBO3MOXKHO B crcteMe EBnokca (cp. Apucrorens, ¢p. 211, Cocur-
el y Cummmixaea (Simpl. Cael. 505.101f, Heath, Aristarchus 2081f, Neugebauer, ExSc 154)).

* Teopust npomopuuit EBgokca (EBK/muf, KH. 5) BBICOKO LIEHUTCSI COBPEMEHHBIMI MaTe-
matukamy; cM. Hasse—-Scholz 13ff; Becker, MD 104ff; van der Waerden, SA 187-189.

> Ptol. Synt. 12.1 = Apollonius fr. 59 Heiberg. Cp. Heath, Aristarchus 266f; van der
Waerden, SA 238; Neugebauer, ExSc 155.
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JMIIb V30BITOYHOCTM KOMMeHTapueB Ha Apucrorens. Pemenne EBgokca He 6bU1O
IIOJTHBIM, ¥ TIO9TOMY BCKOpe ObUIV IpefiyIoKeHbl Ty4iie pemenns. OfHakKo, B Kade-
CTBe IepBOJI IOIBITKY OOBACHUTDH ABVDKEHUE IUIAHET NPV HOMOIIY MaTeMaTUKU
OHO OBUIO ITOPA3UTENbHBIM JJOCTVDKeHMeM. EB/leM HeJIByCMBIC/IEHHO 3asBJIAeT, YTO
EBLOKC OBLI «I1epBBIM», KTO KOCHY/ICS TAKOJ «TMITOTe3bI».°

VTak, BHeLIHMe TIOATBEPXK/IEHNA ¥ BHYTPEHHME CBU/ETENbCTBA 00CeuBaloT
OIIPOBEp)KEHNME BCEX APEBHUX I COBPEMEHHBIX® IIONBITOK [OKAa3aTh, YTO CUCTEMa

¢ ®dp. 148. Cocuren y Cumymkus (Simpl. Cael. 504.17ff) nogrBepskpaer, 4To, 0 BpeMeH
ABronuxa (HeMHOTO paHblite EBKnza), He ObIIO IPENIOKEHO HUKAKMX OOBSICHEHNIT PasIn-
4Ms pacCcTOSHMIL MeXXAy mwiaHeramu. Cp., Tak xxe, Simpl. Cael. 32.16-27.

7 [I/1s1 ITTaTOHMKA BIIOJIHE eCTECTBEHHO CYUTATh, YTO I1/1aTOH 3HAM BCe IIPaBIIbHBIE OTBETHI,
10 KpaifHeit Mepe, Ha /0601t BaxkHblit Borpoc. CM. Jepkmmug y Teona Cvuprckoro (Theo Sm.
201.7ff), Anpacr, Tam >xe 188.25ff (ciopymt b 0 TOM, C/IefyeT /U UCIOIb30BaTh IKCLEHTPY-
CHTETBI V1 STIMLKIIBE U ATIOJUTOHMIT YoKe [IOKA3aI, YTO MAaTEMATIYIECKI 9TO PABHO3HAYHO; BBIIIE,
cH. 5). C gpyroii cropounsr, SImBnux (Procl. In Tim. III 5.7) u Ilpoxn Benern 3a vuMm (In Tim. 111
96.27 ff, 146.14ff) OTKa3BIBAIOTCSI OT CIOXKHBIX OPOUTAIBHBIX ABIDKEHMIL; MM MHTEPECHBI LD
MeTta(u3MYecKIe OTBETHL, A He CaMyl MaTeMaTNYecKIe OIMCAHVS SIBTIEHIL.

8 HemaBHO 9Ty TOYKy 3peHUst OoTCTamBan Bau fiep Bapnen (van der Waerden, Astr. 37ff);
oHa pasBepHyTa bekkepom (Becker, RhM 97 (1954) 89-92). I'maBHbIit TekcT — « Tumer» 38cd:
6or cosmaer Conmuue, JIyHY U IUTaHeTHI KaK «MHCTPYMEHTBI BpeMeHM»; £0nkev eig Tag mepipopig
dg 1 Batépov mepiodog fiewv, Entd oboag dvra ENTd, oA vy pév eig TOV mepl yijv mp@dTOV, fAlov
O¢ elg Tov SevTepov VP YiG, Ewodpov 8¢ kal ToV iepdv Eppod Aeyopevov eig [Tov] Tdxet pév
i068popov fAiw kvKAov i6vtag, Thv 8¢ évavtiav eiknydtag adtd Sovaptv- VI xoTs [16v] MoKHO
3aCBUJIETE/IbCTBOBATD 0€3 BCSIKOTO PICKA, OHO yAaleHo BepHeToM (B MaHyCKpuIITe y U B CTa-
PpbIx u3gaHuAx crout 1o0¢)). Teitnop (Taylor, Tim. 196) u Kopudopr (Cornford, Tim. 105 n. 2)
IenaloT €iG yIpaB/AIOLIMM HOApasyMeBaeMbIM KOkAOVG, a Ban mep Bapnen (Astr. 45) nepeso-
muTt: (6or yupenun Benepy m Mepkypwit) «Ha TOT “Kpyr’, KOTOPBI caM umeT 1o Kpyry» ('in
solche 'Kreise,' die einen Kreis gehen"), n HasbIBaeT 910 «BBIpOKEHUEM, MMEOIINM OOTIbIIINE
HOCTIeNCTBUS IS SMULUKIOB» (46). Bekkep cumram 5TO BBIpaKeHMe MYCTHIM — PeEIIAOIuil
MOMEHT BBefleHMsI HOBBIX (KPyroB) OpOMT He MOXET 3aBMCETb OT JOoOaBIeHHOro caosal —
Y I09TOMY BHeC CTIefyoliye U3MeHeHue B TekcT ITnaroHa: eig [Tov] téyel pév ioddpopov nAiw
KOKAOV, <kOKA0Bg 8¢> idvtag Thv [82] évavtiav eilnxdtag adt@® Sdvapuy. OfHaKo, TEKCT MaHy-
CKPMITAa MOXKET OBITb IOHAT U 6e3 MOIPABOK, XOTS CHHTAKCHUC IPEIOKEHNs HeCKOMIbKO He-
nocenoBarerneH. Bmecto aT0it passl CrefyeT 0XXMUAATD, YTO B €iG TOV TPITOV Te Kai TETapTov
KOKAOV BHMMaHIE COCPeJOTOYEHO Ha OIMCAHWI KOHKPETHBIX opout Benepsr u Mepkypust ¢
VICIIOJIb30BaHMeM IBYX IpudacTuii iovrag u eiAnxdtag, mpudaem KOKAOV B3ATO &m0 KOolvoD BMe-
CTe C €i¢ TOV U KaK BHYTPEHHee CKasyeMoe K iOvtag. «(bor momMecT) yTpeHHI0O0 3Be3fy 1 TY,
YTO Ha3bIBaeTCsA IOCBAIEHHON 'epMecy, B Kpyr, KOTOPBIiL ABVDKETCS PABHOMEPHO C KPyTrOM
CornHIja — 9TO TOT KPYT, II0 KOTOPOMY OHM IyTELIECTBYIOT; HO OHM HaJie/leHbl CUJION, IIPOTH-
BOIO/IOXKHOIT cute ConmHua». BepHo, uTo cMymaone évavtio SOVApG MOXKHO MICTONIKOBATh B
paMKax Teopyyt SrmMuuKIoB (anmuuka ComHIja BpaliaeTcst HaIpaBo, a BeHeps! n Mepkypust
HaeBo; Azpact y Teona Cmmprckoro, Theo Sm. 175.13ff, Chalc. 109, van der Waerden, Astr.
16; dppasy obcyxnaer Duhem 58f, Heath, Aristarchus 165ff, Math. 1311, Taylor, Tim. 196f). Ho
B Teopun EBfjokca derBepTast cepa IUTaHeTH! BPAILAETCsI IPOTUBOIIONIOXKHO TPEThell, XOTA Y
ConHIja TONBKO T cepbl. ITO BHIPaKEHNE MOXKET OBITh ITOHSTO TAKXKe 1 B JOCTATOYHO 06-
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SMMUVKIOB ynoMuHaercsa emie y IlnaroHa, a, crnegoBaTenbHO, M BO BpeMeHa EB-
mokca.’ B geiictButenbHocTy TeKcT IlmaToHa MOXKeT 6bITh IOHAT U 0e3 TUIIOTE3bI
SMMUUKIOB. [IpeBHAA TpaguuyaA CMeNO yTBEPXK[Ala, YTO SMMIVKIbL WV 3KCLEH-
TpucuteTsl'’ M306pen cam Ilndarop, 4To SABIAETCS OZHUM U3 IIPUMEPOB YXKaCHEI -

IeM CMBICIIe, KaK 1 ¢pasa katd tédvavtia dAAoLg iéval, KOTopas HeMHOro paHee UCIONb30-
BaJIach MPMMEHUTENBHO KO BceM twtaneraM (36d; Cornford, Tim. 80ff, 106ff). - Henb3s 6b1TH
YBEpPEHHBIM, YTO MHpe/IOKeHNe AEICTBUTENBHO TEPMUHONOTUYECKU pasIndaeT TePIPopd u
KUKAOG B KaueCTBe OCHOBHOTO Kpyra i anuiuKia (Kak cantaet Bau nep Bapmen Astr. 46); B 36¢
KUKAOG, QOpd ¥ TiepLpopd abCOMIOTHO CYMHOHVMUYHBL — [Ipyroil apryMeHT BBIBOJUTCA U3
«LIVPUHBI» «3aBUTKOB» B «['ocymapcrBe» 616e (van der Waerden, Astr. 42ff). Texcr u ero us-
Teprperaunsa 6ypHo obcyxmamuce B autuarocty (Procl. In Remp. 11 227ft). Io Bceit Bugumo-
crit, Jlepkusmy 6bIT HePBBIM, KTO MHTEPIPETUPOBA/I 3aBUTKY B CBETE TEOPUI SMMUI[UKIOB WM
axcieHTpucureroB (Theo Sm. 201.71f; cp. Bble, cH. 7). JepKuwinp O6bU1 INIaTOHUKOM, KOTOPBII
Hamycan 11 xaur o purocodun ITnarona (Simpl. Phys. 247.301t), mocne I'epmonopa u Enema,
HO, 04eBUIHO, panbiue Tpacuaa (Albinus 4, p. 149 Hermann; see RE V 242). OnpoBepskeHue
9TOV BEPCUM 3aBMCUT HE CTONBKO OT TOro (aKTa, YTO IIOCTIEHOBATEIBHOCTD IIONIOC «yKe He»
cormacoBana (van der Waerden, Astr. 44), a ckopee oT TOro, 4T0 60JIee UIMPOKOe KOJIbLIO MPU-
HAUIEXNT cepe HEelOfBIDKHBIX 3Be3f, KOTOpasl He MMeeT HUYEro OOIIero ¢ SHMMUIMKIAMIL.
Haubomnee mpocras u o4eBUAHAsA MHTEPIPETALNS IO-IIPEXXHEMY COCTOUT B TOM, UTO IIPEIIO-
JIOXWUTEIBHO PAacCTOSHUA OT OFHOI IUIAHEeTbl O APYTrOil COOTBETCTBYIOT WX Pas/M4uysIM:
HanboJIbliee paccTosiHue Ko chepbl HEMTOABIDKHBIX 3Be3; Mapc, IOnurep u Caryps o6pasyior
rpymiy, Kak u Benepa ¢ Mepkypuem. IOnurep u CarypH Haubosee HOX0XXH, KaK 9TO BUHO,
Hampumep, B ouepke Ppanka (27). Cm., Takxe, Tannery, Astr. 327, MSc VII 49ff; Heath, Aris-
tarchus 111, 156.

° Bau piep Bapmen (Van der Waerden, Astr. 48) neecoo6pasHo moaraer, Yto TEOPUs SIM-
IMK/IOB CHavaja 6puta paspaborana st ComHia, BeHepsr m Mepkypust; HO ero cobcTBeHHast
TEOPMA O BEPTAILMXCA 3aBUTKAX CIOfia He IopoleT. Y MokeM /iy Mbl IPEfICTaBUTD, 4TO EBROKC,
BMECTO TOTO, YTOOBI €CTECTBEHHBIM 06Pa30M PaCIIVPUTD TEOPUIO SIMULMKIIOB, TIPEATIOXII CBOIO
COOCTBEHHYIO OT/INYHYIO CXEMY U IIPUMEHII €e, BOIIPEKN BCIKOMY 34PAaBOMY CMBICTY, K BeHepe
u Mepxypuio? [leiicTBUTeNbHO, inmonédn (kpusas B popMe BOCBMEPKH, IPORYKT Teopyu EBTok-
ca) 6bUTa BBeleHa /s TOTO, YT00BI 0O'BSICHUTD Hab/MIofaeMoe B [IBIDKeHsIX Benepsr n Mepkypust
ABJIEHME «OOTOHAIOLIErO U 06roHsgeMoro». CM. TaK)Ke HIDKE, CH. 61.

1 Appact y Teona Cmupuckoro (Theo Sm. 150.12ff (cp. Chalc. 771)): 1| 8¢ mowikn Tfig
Qopdg TOV MAavwpévwy @avtacia yivetat St T kat' iSiwv TIvdV kOKAwv Kkai &v idiaug
oaipaig évedepéva kal 8t ékeivwv kivovpeva Sokeiv Huiv @épecBan St T@v {wdiwv, kabi
np®ToG évonoe ITuBaydpac, Tfj katd TadTA TeTAyUEVN AMAT Kal OHaA]] avT@V GOpd KaTd
oupPePnKoOg EmLytvopévng TIvOG TTOIKIANG Kal dvwidAov Kiviioews. «BupumMble n3MeHeHns B
IBIDKEHUM ITaHET IMPOMCXOMAT OT TOTO, YTO, XOTsI B IE/ICTBUTEIHOCTY OHM IIPUBA3AHbI K
OIIpefie/IeHHbIM COOCTBEHHBIM opburam 1 cdepam, HaM KaXKeTCs, YTO OHM IIPOJE/IBIBAIOT
CBOJI IIyTh Yepe3 30AMaK, KaK 9TO IIepBBIM OTMeTII [1udarop; Tak, K X peryaspHOMY, Ipo-
CTOMY ¥ €RMHOOOPAsSHOMY IBIDKEHMIO CIyYaliHBIM 0O6pasoM [00aB/sieTcss HeKoe pasHoob-
pasHoe u aHoManbHOe ABIDKeHMe». (Cp. mep. A. V. lernukosa / XXOAH Vol. 3.2 (2009)
466-558. — IIpum. nep.). ITO H6ECCIIOPHO OTCHIIAET K TEOPUU IMULVKIOB U SKCLEHTPUCHUTE-
toB (cp. Theo Sm. 152.2ff, 154.12ff); u B mapamtenbHOM coobmenyy Kankuaysa MoXXHO yBU-
IeThb, 9TO IPefMeT B L[eJIOM, He NPOCTO 30AMaK, npunucsiBaercs IIudaropy. Xur (Heath,
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IIero aHAXPOHM3Ma B OCTpoeHnu Hayku s [Tudaropa. Crcrema snuIuKIOB ObI-
7na paspaboraHa IpodeccrOHaNTbHBIMM TPEeYeCKIMIU aCTPOHOMaMI MEXY BpeMeHeM
ku3Hu Apronmka (ox. 310 r. go H.9.) 1 Anoionus us [lepru, u B 11e710M He UMeeT
HMKAKOTO OTHOLIEHMsI K BOIIPOCY O JOIIATOHOBCKOM mudaropensme.''

B «3akonax» [InatoHa actpoHOMMS, 6oree, yem m0basg Ipyrasd HayKa, Haje/neHa
penurno3HpiMu QyHKIMAMU. VI3ydeHne acTPOHOMMY He IIPUBOAUT K aTeU3MY U, KaK
ObUTO IIPMHATO AyMaTb BO BpeMeHa AHaKcaropa, — 3To «6oroyrogHoe» geino (821a).
KoHne4Ho, 9T BBIBOABI IPOTUBOpeYAT 061ieMy MHeHMio; To, 4to ConHie, JIyHa n
3Be3Jbl «<HUKOITIA He CIEAYIOT OIHUM U TeM K€ IIyTeM» — 9TO JIOXKb, ¥ TEPMUH «IUIaA-
HeTb» ommbodeH:"” TV adThy yap adTt@v 680V kaotov kai 00 ToANAG AAAL piav
det kOokAw Siegépyetar, gaivetat 8¢ TOANAG @epdpevov... (822a). Eme nakpsr [Tna-
TOH BO3BPALIAETCsI K 9TOMY CTO/Ib BAXXHOMY 1 YZOBJIETBOPSIOILEMY €T0 CYXX/EeHMIO,
KOTOpOe, KaK OH J[yMaeT, OIPOBepraeT MeXaHMCTUIECKYI0 MHTepPIPeTalNio MUpa 1
JaeT BO3MOXKHOCTb 3aKOHOJIATEI0 «BO3BBICUTH TI'OJIOC, YTOOBI CTIOBOM CBOMM IIO-
CITYXXUTb ipeBHeMY 3aKoHY» (890 d). VI3 Bcex BujOB ABIOKeHNs Hauboee 6M3KUM
K yMy (volG) okasbIBaeTcs eflUHOOOpa3HOe, KPYyroBoe ABJDKEHVE; OHO COBEPIIEHHO
(898 ab), HebGecHBIe Tema U3OMPAIOT MMEHHO TAKOIl BUJ ABVDKEHUs, a HE KaKO-TO

Aristarchus 50f) mepeBOgUT CIMIIKOM HETOYHO, TaK YTO MCYe3aeT YIOMMHAHME O CUCTeMe
SIVIVK/IOB, ¥ OH CKIOHEH IIPUHSTH TOT ACCaX KaK MCTOPUIECKOe CBIETENbCTBO. — Procl.
Hypotyp. 1.34: kal 10ig k\ewvoig ITuBayopeiolg, d¢ ék Tiig ioTtopiag mape\@apev, ai TOV
EKKEVTPWYV Kal TOV EMKkOKAWY VT0BE0eLG fipeokov WG amhovotepal TOV AWV dnacdv—JOeiv
yap ém' ékeivwv kal avtov mapakeleveoBor tov TTuBayopav (nteiv ¢§ élaxiotwv kai
amlovotdtwy dmobéoewv detkvovar T {nrovueva... Cp. Procl. In Remp. 1I 230.2ff. ITam. VP
31: Ot 6v mepi (TTvBaydpag) ... EkKevTpoTTWV T Kal EMKOKAWV... 0pOn Tig Kai éotkvia Toig
ovot mapetofAev Evvola... Cormaco Cummnukuio (Simpl. Cael. 507.12ff), Huxomax, «a
BCIef 32 HUM U SIMB/ux», npunmceiBaioT [lnudaropy mmums teopuio sxcueHTpucutera. I'emmH
(Geminus Is. 1.19ff) nanpsmyto mpunuceiBaer Ilngaropy mmmb OCTyIaT O eAMHOM KPyro-
BOM JBIJDKEHNY; HO NMOAXOASILIMM pelleHIeM 3ech TakXKe MOXKeT OBbITb MOCTynIaT 06 smm-
LIMKJIaX U 9KCIIeHTPUCUTETE.

"' Koneuno, Bau mep Bapmen (van der Waerden, Astr. 37ff) BO3BOIUT TeOPUIO STMUI[UK-
JI0B, AKOOBI IpefcTaBleHHylo y IlnaroHa, k mudaropeiiaM. «IIudaropeitipl... coBpeMeH-
Huky IlnaToHa minm HemHOro mosxe» — Tak petumn uamapenmn (Schiaparelli, Vorl. 60ff;
taxxke Duhem 433). [Ipy oMoy TakKux yI0BOK IBITAIOTCSA IPUAATH XOTSA Obl HEMHOTO [O-
croBepHOCTHM McTOpuAM o IIndarope xak yaenom. Ho nocie ITnaTona n Apxura Kakoi-mi6o
crienm¢uyeckoit «mdaropeiickoi» acTpoHoMuy 6ojblle He ObIIO, MMeNach JIUIIb 00-
merpedeckast mpodeccuoHanbHas aCTpoHOMUs. I1epBbIM, KTO IOCTYMPOBAT SIULIMKIIBL IS
Benepsr 1 Mepkypwst, mor 651Tb u [epakmug [ToHTUICKNI, XOTs MHTepHpeTanus ero ¢p. 109
npotuBopeurBa (06 smmuumkmax: Schiaparelli, Vorl 52ff; Heath, Aristarchus 255ff, Duhem
406ff; nnaye cunraer Frank 211f, Bcnex 3a Wehrli u van der Waerden, Astr. 62ff). BepositHo
Tepaxnup ccoimaercs Ha [Tudaropa (Bsitue, 1. I 3, cH. 77), HO, 10 Beelt BupnmMocty, fo ['um-
Hapxa IepBeHCTBO B 9TOM OTKpbITH [Indaropy He mpummcsiBanoch (cp. ckasaHHoe o Aét.
4.13.9, ke, 1. VI 1).

12 Tlo3gHee OOIIMM MECTOM CTAHOBUTCSI MHEHIe, YTO C/IOBO «IUIaHETa» — 3TO Hempa-
BIIbHOE cloBoyrnoTpebnenue. Cm. Plin. HN 2.12.
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«cyMacuregumit u 6ecriopsagovnslit» (897 d). «IIpu HeopymeBeHHOCTY Tel, He 00-
NAfAIOIINX YMOM, He MO/ OBl OBITH BBIIIOJTHEHBI CTONb YAUBUTEILHO TOYHO BCE
pacderbl» (967b). Ilnaron BkmapbiBaeT B ycTa AQUHSAHMHA CTIOBa O TOM, YTO OH
Y3HaJI 3Ty JOKTPUHY «HEMOJIOJBIM M He TaK YK /jaBHO» (821 e), 1 MBI MOXeM Hpu-
mucath ux camoMy IlmatoHy, mockonbky B «['ocymapcTBe» OH BCe ellle MpujepKuBa-
eTCA MHEHMUA O TOM, YTO B GM3MIECKOM MMpe BBICOKas TOYHOCTh HeBO3MOJXKHA, 1O~
3TOMY HACTOSIIVII aCTPOHOM He JIO/DKEH 3aBMCETb OT YyBCTBEHHOTO BOCIIPMATHA,
HO 3aHATHCS YUCTBIMIU VJeIbHBIMU M3MEPeHMsAMN 1 ABVDKeHusaMu.” Tak e u B
«Tumee» 6e3 TeHn comueHus IImatoH roBoput o «Omyxpannu» mraser.'* Takum
06pa3oM, JIETKO NPeANONIOKUTb, YTO JINIIb K KOHILY >ku3HU [11aToH y3Han u ¢ aHTY-
311a3MOM BOCIPVHSA/I HOBYIO T€OPUIO ABVDKEHMA IUIAHeT, KOTopas 00bACHAIA BULU-
Mble HEPEry/SIPHOCTHU €IHOTO KPYTOBOTO ABVKEHMSL."”

Ecnu 3ajymMaTbcs Hajl IUTaHETapHOI Teopueli, KOTOPYI0 MOT 3HaTh II1aToH, TO
HEIIPUTOJHOM OKa)KeTCS He TOJIBKO Teopus SIUIMKIOB, HO U TeOpUsA JABVDKEHUA
semmnt wn mobast apyras cucreMa B fyxe Komepuuka.'® ITomumo cucremsr EBoxca

B «TocymapctBo» 530a-b: (6 @ 6vTL doTpovopkdg) odk dtomov, ofel, nyfoetat OV
vopiCovta yiyveoBai te Tabta del doavTwG Kai ovdapfi ovdev mapalldttew (TapanAatTey y
Bypkepta), o@pd te Exovra kai Opdpeva. ..

" mMh@vag... memowkihpévag 6¢ Bavpaot@g (39d), Ta 8¢ tpemdpeva kai TAGvnY Tolav TV
foxovta (40b); HO B «3akoHax» (821d) mpMHMMATh «HOPMAJIbHYIO» KOHLENLIMIO IUIaHET —
3HaunT PAacenuelv. Hampumep, CuMnimkmii oTMedaeT pasHuiy Mexpay «Tumeem» n «3a-
koHamm» (Cael. 489.5ff). Berpaxxenust évavtia Svvapug («Tumeit» 38d) u émavakvkAoelg kai
npoxwpnoelg («Tumeit» 40c) KOHEYHO MOXHO ObITO OBl HMPUMEHUTH K cucTeMe EBpokca
(Bbrme, cH. 8; Cornford, Tim. 135f).

15 ITo atoro mecta paccyxpeHne Ppanka BepHo (202).

16 Tak Bpawjenve semmm paccmatpuBamu Schiaparelli, Vorl. 39ff, Burnet, EGP 305 n. 2 u,
cpenu npounx, Heiberg 51.9. Kaugupnarom Ban mep Bapnena (Astr. 55) siBnsiercs cuctema Ou-
nonast. Ho HU offHA M3 9TUX CUCTeM He OOBSCHSET efVHCTBEHHO BaXKHBII BOIIPOC — BOIIPOC O
mAdvat waHeT. Tem He MeHee, I'pynme (Gruppe) npepmnonaraer, uTo IITaToH nMern npefcras-
neHns o remuouentpudeckon cucreme (KosmSyst 151ff; 6onee Buumarenen BepHer, Burnet,
ThPI 348; C. Ritter, SBHeid 1919 no. 19, pp. 54ff), nmpenmonoskeHne HemokasyeMoe 1 MajioBe-
poatHoe. Cnoo iAopévnv B «Tumee» 40b 6pimo BocmpuuATO ApucroteneM («O Hebe»
293b30ff, 296a26ff; BoamoxHo, kak cuntan YepHuc (Cherniss, Plato 546ff), cnepys I'epaxmuny)
Kak yKasaHue Ha obparieHune 3eMiu BOKpyr cBoeit ocu (cp. Taylor, Tim. 226ff; Heath, Aristar-
chus 174ff). Haubornee opurrHanpHoe peltenne 6bu10 npemnoxeno Kopadopmom: 3emnst Bpa-
I[AeTCs B IIPOTMBOIIOTIOXHOM [0 OTHOIIEHNIO K HETIOJBYDKHBIM 3Be3[jaM HAIPaB/IeHNN, TAKIM
obpa3oM ee IBIDKEHME BBIYMTAETCS M OHA BHIITLIANT mokosiierics (Tim. 1201ff; Cherniss (Plato
554ff) cornaceH, ¢ mocmenyromum yrounenunem; G. S.Claghorn, Aristotle’s Critism of Plato’s Ti-
maeus [The Hague, 1954] 74ff; van der Waerden, Astr. 57; Kranz, RhM 1957, 114ff; cp.
avelitrovoat ogaipan y Apucrorens). — B «ITocnesakonum» 987b cdepa HENOBIDKHBIX 3BE3T, —
9TO MCTHHHBIN KOOUOG, OG évAVTIog Ekelvolg oVUUmacty TopeveTal, <ovK> dywv Tovg dAAovg, @
ye avtpwmnolg gaivolt’ &v OAiya tovtwv eiddotv. Ilpunnmaem mu Mbl ucpasieHre bepaerom
<oV, wm Benen, 3a Teitmopom (Taylor, Tim. 169f) BocnpuHuMaeM 3TOT (pparMeHT MpOHUYe-
CKJ, ero 3Ha4eHue 0 TOM YTO, [JBIDKeHNe cepbl HEMOABIDKHBIX 3Be3J], KOTOpasi BMeCTe C TeM
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e[IMHCTBEHHO BO3MOXXHBIM OBUI GbI HEKOTOPBII AIIPUOPHBIIT IIOCTY/IAT, COBEPIIEHHO
He OCHOBAHHBIIT Ha HAaO/I0JaeMBbIX SIBJIEHVSIX U [IPUIIVChIBAEMBIIT TM(aroperam.
[Ipenmonoxerne PpaHKa O TOM, YTO «OTKPbITIE VCTUHHBIX ABVDKEHUIT [UTAHET»
HpUHAIeXNT mdaropeiiam 13 Kpyra Apxuta,” abcypiHo camo 1o cebe. ITo OT-
KPBITHE JO/DKHO OBIIO CBOAMUTBCS K TE3UCY O TOM, YTO IUIAHETHI «OICHIBAIOT FeOMET-

IBIDKET IUTAHETHI, OTBEPraeTcs, TO eCThb 3eM/Is JO/DKHa gBuratbes (Schiaparelli, Vorl. 40ff; cp.
npumMeyanye Xapsappa (J. Harward [Cambridge, 1928]; u Taylor, loc. cit.). BepostHo, ato
O3HaYaeT OTKa3 OT cucTeMsl EBfokca (pryeM 0 BBIFAIOIIEMCST ACTPOHOME TOTO BPEeMEHMU ro-
BOPUTCS KaK O «4e/loBeKe, KOTOPBIN TaK MaJIo 3HasI B 3Toit obmactu»!). Ho B 978dft, geioxenne
Hebec MpMHMMAeTCst Kak camo coboit pasymeroieecst (Cornford. Tim. 91 n. 1; Taxxe Heath,
Aristarchus 184f); TekCT HMOHMMaeTCsl cepbesHO, 6e3 «oVK». Y[apeHme CTaBUTCS HA CIOBO
&vBpdmolg; Hallle YenoBevYecKoe II03HAHNE B OCHOBE CBOEN HEa[leKBATHO; IIPEJIIeCTBYIOLNIT
KOHTeKCT TakoB PePaiwg 87 Suoxvpilopat 16 ye toc0dT0Vv, S0 8¢ ikavag lopev, avaykn Aéyewy
Kai Aéyopev. 1) yap dvtwg odoa cogia tadty mn @atvetat. — «Kputuit» 121c: €ig Thv TpwtdTnV
avtdv olknow, fj 8 katd péoov mavtog Tod kéopov PePrkvia kabopd mAvTa... 3mech TEKCT
obpoiBaerca. Opank (Frank, 207, 217f) yBupsen B 9ToM HaMeK Ha LieHTPaIbHbII OTOHb, 1 OoTee
Toro, Ha cucreMy Punonas. TOYHO y3HATb HEBO3MOXKHO, TaK KaK Ipef/IOXKeHNe He 3aKOHYEHO
(Cherniss, Plato 564). Kneapx ¢p. 8, B MugnuieckoM KOHTEKCTe, IIO-BUAUMOMY, TOBOPUT O
nentpanpHoit Eotia 3a mpepgenamu semmm. — Theophr. Phys. op. fr. 22, Dox. 494 = Plut. Quaest.
Plat. 8.1.1006¢ (cp. Numa 11): 1@ IINdtovt mpeoPutépw yevouévw petapéley, @G ov
npootikovoay anodovTL Tf) Yij v péonv xwpav tod mavtds. Add Arist. Cael. 293a271t: TToAAoig
&' &v kal £tépotg auvdoEete Wi Ogtv Tf Yij TV ToD péoov Xwpav amodiddva, 1O ToTOV 0dK €K
TOV Pauvopévwy dBpodoty aAAd HaAAOV ék TOV Adywv. Td yap TIwTdTw olovtal TpooTikely
MV TTdTny vmdapxey xwpav. Cnescurnn ¢p. 41 = Teodppact «Meradusukar», 11a22:
omévidv Tt TO Tipov Tolel T mepl Ty ToD péoov xwpav. GpaHK OCHOBBIBAET CBOII TE3UC HA
TOM, uTO cucrema Ouronas npunamiexut Jpesueit Axagemun (207ff); cp. Schiaparelli, Vorl.
36f; Burnet, ThPI 347f; Mondolfo, Inf. 451ft; van der Waerden, Astr. 55. boax, Tannepu, Yep-
Hucc, Kopadopn u apyrue (Boeckh, KosmSyst 144ff; Tannery, MSc IX 234; Cherniss, Plato
561ff; Cornford, Tim. 125ff) orBeprator aT0 Mecto 3 Teodpacra kak HeBepHOe TIOHMMAHIME
WIV TIPOU3BOJIbHYIO MHTepIpeTanyio. ScHo, uto Teodpact ccplmaeTcst He Ha KaKoe-TO COUM-
HeHne InaToHa, a Ha SeVTéPA PPOVTIG, ITO MMEJIO YCTHOE IIPOUCXOXKAeHNe. Eci Mbl, B oT/n-
une or YepHicca, BepuM B yCTHOe yueHye [I1aToHa, TO CKIafbIBAETCS BIIEYAT/IEHIIE, YTO CBU-
metenbcTBa Apucrortens u Teodpacra B3auMHO MOAKPEIUIIOT APYT APYTa, TO €CThb HEKOTOPbIE
uiensl JpeBHeit Akagemnn noxoxxe sauminam cucreMy Oumonast. BerantsiBath 13 coobiie-
HMA APUCTOTeNsT BOKTPUHY LIEHTPAIbHOTO OTHsI PAacIOZIOKEHHOTOo B LjeHTpe 3em/n (cM. . 111
1, cH. 92) (xax menaet Kopudopn, Cornford, Tim. 126£f), paBHo kak 1 paccMaTpuBaTh €ro cjIo-
Ba KaK MCK/IIOYNTEIBHO IMIIOTeTIIeCKIe («ecu Obl OHM VICXOVWIM V3 aIlPMOPHBIX IIPUHIM-
noB», Cherniss, Plato 560; mpotus storo ofovtat B 293a30; Mondolfo, Inf. 453) - ato mpocro
Hacume Hafj TekctoM. KoHeuHO, BO3MOXHO, uTo Teodpact nepenec Ha [TnaToHa MHeHMe, KO-
TOpoe mpuHajIexxasno ero yaeHukam (Heath, Aristarchus 185ff). Kak 651 Tam Hu 65110, BCe, 4TO
MBI 3HaeM o cucreme Ouyonas — ato terminus ante quern (mpotus Frank 207, 278ff; van der
Waerden, Astr. 55). Ilnatox He IpMHNMAeT CHUCTEMY He TOJIbKO IIOTOMY, YTO OHA HOBas, HO I
IOTOMY, 4TO B Ipoliecce IepecMOTpa MaTepuana (UeTapéNelv) BaXXHBIMU OKA3aIUCh HEKOTO-
pble ipyrue acnekThl. Cp. MpayHble MBIC/IM O 3710¥1 MMPOBOII Ayle B «3akoHax» 896¢ u 906a.
17 Frank 26ff, 201ff; Bcnen 3a HuM Moreau, Ame 76f, Gundel, RE XX 2053f
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PUYECKU COBepIleHHbIe KPYTOBble OPOMTBI COITIACHO CTPOTMM MAaTeMaTU4ecKUM 3a-
KoHaM» (28; cp. 201). Buumanme HabmomaTe el IPUTATUBAET KaK pa3 TO, UTO IIaHe-
TbI, B OT/INYNE OT HEIIOIBVDKHBIX 3Be3Jl, He CIeAyI0T COBEPIIEHHbIM, eAMHOOOPa3HbIM
KPYTOBBIM OpOMTaM; 1 II0 CPaBHEHUIO C IOCNIEAHUMI, OHM «Omyxaator». [Ipumeda-
TEJIbHBIM ABJIIETCA U TO, YTO IUIAHETHI HE JBIDKYTCA PEryIAPHO C 3allajja Ha BOCTOK
yepes 30/i1akK, Kak CoJHIle, KOTOpOe TI0 MPOUCXOXKIEHNUIO He «IUIaHeTa», HO Mapajur-
Ma KOCMIYECKOT0 IIOPsIfiKa, 1 ToD xpOvov Ttd&ic." ITepBbIit BaXKHBIN YPOK O IVIAHETAX,
KOTOPBIiT BbIy4niu B I'perinit, a MMEHHO O TOX/IeCTBe yTpeHHel! U BedepHeit 3Be3fibl,"”
03Ha4aeT IIPOCTO, 4To BeHepa BcTaeT To cIipaBa, To cieBa oT CONHIA, yAAILIETCA OT
Hero Ha HEKOTOPOe pacCTOsIHNE, a 3aTeM Bo3Bpalaercs, foronser CojHlle 1 B CBOIO
ouepens ConHie morouser ee.”’ OCTaHOBKM, BO3BpAaTHbIE ABVDKEHMS U M3MEHEHMUs
CKOPOCTH ObIIM HEOThHEMJ/IEMOII 4acThI0 CAMOTO OTKPBITHSA IUIAHET; OHY U3BECTHBI C
camoro Hayayia. Teopus miaHeT, KOTopask He IIPUHMMAET 3TOTO BO BHUMAaHNE, He CIIO-
cobHa Hi4ero oObsACHUTD.”!

ITnaToH ynpekaer mugaropeiilieB B TOM, YTO, II0 KpaifHeil Mepe, B My3bIKa/IbHOI
TEOpUM, OHYM IIPUAAIOT SMIMPUYECKMM J[AHHBIM C/IMIIKOM OOJIbIIOe 3HAYEHMe,
¥ KOHEYHO >Ke HIYTO He YKasbIBaeT Ha TO, 4To Tpebyemas B «['ocymapcTBe» njeann-
Hasl aCTPOHOMISI Ha caMoM Jeste ObUIa pasButa cpeny mudaroperines.”> ApucToTesnb
TOBOPUT, YTO MMQaropenpl He MOLUIN Jajee TOTO, YTO ABJIAETCSA NMPEIMETOM YyB-
CTBEHHOTO BOCIpysTH:.” Ec/n 9T0 Tak, TO COBCeM He ITOXO0XKe, YTO OHJ MOIJIV BBe-
CTU TIOCTY/IaT, KOTOPBII MPOTUBOPeYNI ObI BCeM YyBCTBEHHBIM JAHHBIM U He JIO-
ITyCKaJl HUKAKOJ BO3SMOXXHOCTY PeIIEeHN.

T'emuH, oT KoTOpOro oueBMAHO 3aBucut IIpoxs, mumer:* «[Ingaropeiipl 6bUN
IIEpBBIMM, KTO IIOJOLIEN K TaKMM BOIIPOCaM, ¥ OHM IIPEJTIONOXKWUIN, YTO JIBVKEHMS

18 Cp. Anakcumangp o¢p. 1, ITapmenup ¢p. 1.11, Tepaxmr dp. 94; O. Gigon, Fondation
Hardt Entretiens I (Geneva, 1952) 137f.

19 Boiute, 1. IV 1, cu. 39.

2 TTnaton «Tumeit» 38d.

2l @pank cumraer, 4To, 6/arofaps MOCTYIATy O €SMHOOOPA3HOM [BIDKEHUM, mudaro-
peliibl «OXBaTWIN MpobieMy IUIAHET BO BCell ee MOMHOTE, ¥, B CAMBIX CYLECTBEHHBIX MO-
MEHTAX, ee PelININ, HO B TOXXe BPeMs 9TO He 3HAYNT, YTO OHU OODACHUIN BCE OCTAHOBKI,
BO3BpAThl, M3MEHEHUE CKOPOCTU U OTK/IOHeHUst opout» (34f). OgHako, B TAKOM Cilydae, 9TO
e oHM 06bAcHUM? — Mopo (Moreau, Ante 77) cauTaeT, YTO MOCTYIAT O KPYTOBOM JIBIDKeE-
Huu ectb "le principe méme de l'astronomie mathématique", 1 nmpeznmnonaraer, 4To HPUIOXKe-
HIe er0 K KOHKPETHOIT cucTeMe — 9T0 He rmaBHOe. Ho 4To e 3TO 3a MPUHINII, eC/IM OH He
MO>XeT OBITh IIPUMEHEH?

2 «TocymapcrBo» 530f; cp. r1. V 1.

# «Merausuxa» 989b29.

2 Hypotyp. 1.34 (uur. Bbiute, cH. 10). CpaBuu cnegyouye ¢passl (leMuH Kaxbli pas
UAeT MepBbIM): TpoéTevay oUTw / mapakehevesBat tov ITvBaydpav — dméBevto éykvkhiovg
Kol OpONGG... Kwvioew/¢E €haxioTwv kal amlovotdtwv Kivijoewv - amodobein Td
parvépeva/Seikvovar ta {ntodpeva — THv yap totadtny dtagiov od mpooedéEavto mpog ta
Ocia kal aidvia / mpémerv yodv tag Totavtag (kivoelg) Ttoig Oeiog owpaot pdAlov. Korga
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Connira, JIyHBI U IIaHeT KpyroBble 1 eauHOOoOpasHbie» (Is. 1.19). «Touky ocTaHOBKM»
IUTaHeT YIIOMMHAIOTCS CTOMIb JKe SIBHO, U B HOBOI GopMy/InpoBKe mpobiema mudaro-
peiilieB 3BYYMT TaKMM OOPasoM: TPOETELVAY OUTw, TG &v S8t' EykukAiwy Kai OpaA@®Y
Kwroewv dnodobein T parvopeva (Is. 1.21). Takum 06pasom, mdaroperiiisl MbITAIOTCS
HAlITV He CIy4aliHBbIil IOCTy/IaT, HO o0ObsicHeHue siBneHmit. HecomuenHo, uto I'emuH,
KaK AJJpacT U NO3[jHYE aBTOPbI, PACCMATPUBAET CUCTEMY SNUIVKIOB U SKCIIEHTPICHTE-
TOB Kak Iv¢aroperickyro. CUMIUIMKMIT cOOOIIaeT HeYHO pyroe:>

EBgem Bo BTOpoIl KHUTe cBoell «VcTopum acTpoHOMMM», a Takxke CocuIeH, CChbIasACh Ha
asropurer EBfema, coobiaroT, uro EBokc KHupckmit 6611 IepBbIM Cpefyt TPEKOB, KTO MerT
Iesno ¢ Takoro popa rumoresami.’® Begs IlnatoH, kak roBoput CocureH, MpeIOXKII TAKYIO
Ipo6JIeMy U3YYaoIuM acTPOHOMMIO: «C OMOIIBIO KaKUX efMHOOOpasHbIX U YIOPAROYCH-
HBIX JIBVDKEHWIT MOTYT OBITh OO'bSCHEHBI BUAMMBIE JBVDKEHUA ITAHET»

SIBnsiercs mu ato coobeHne o [Tnaroxe yactpro umTaThl M3 EBIeMa u 3acmyxusaet
OHO JIOBepUsI — 3TO BOIPOC CTIOXKHBI. AHEKTOTUYECKUIT CTUIb U TOT bakT, yTo Cum-
IUIMKWIT iBaKbI yriomyHaeT CocureHa, BbI3biBaeT mopo3penne.”’ OIHAKO, BBICKA3bIBa-
Hue o EBIokce, KOTOpoe, HECOMHEHHO, 3aIMCTBOBaHO y EBfieMa, ABiAeTcA JOCTaTOY-
HbIM OCHOBaHMEM [yl OIpoBep>KeHMs yTBepkfaeHMa [emmHa. Ilockonbky TO, 4TO
MOCTIENHUI IPUICHIBaET Tdaropeiiiam, — a MUMEHHO, YTO OHM «ObUIM MEPBBIMU, KTO
MOJIoIIeTT K TaKVM BOIIPOCaM, ¥ IIPeATIoNoXXWIN, yTo ABvKeHns ConHua, JIyHb! u ma-
HeT KPYToBble 1 efMHOOOpasHble» — EBeM, IOYTH TeMM >Ke CTIoBaMy, IIPUIVCHIBAET
EBpmokcy. OH 6bUT IepBBIM, «KTO MCIIONB30BA/I TaKye IMIOTe3bl», a UMEHHO, «KaKue
eMHO0Opa3Hble KPYroBbIe IBVDKEHNS HEOOXOAMMO IPUHATD, YTOODI CIIACTY SIB/ICHIE.
Mo>xHO /1 3[iecb COMHEBAaTbCA B TOM, YTO I'eMuH, B oT/I4Me OT ydeHMKa ApUCTOTeA
EBnema, nutupyeT NO3OHION HOANENKY, ¥ YTO B OTHOLIEHUM T€OPUM SIUIVKIOB OH
TaloKe LUTHUpPYeT Ooree MO3RHMIL, Hexxemu Teopusi EBpokca, ncrounnk? O6bscHeHme
OBVDKEHMI IUTaHeT ¥ BbIfjalolliMecsd [OCTIDKEHMS B MaTeMaTU4ecKoil acTpOHOMMM
HAYVHAKIOTCA He ¢ mudaroperiies, a ¢ EBmokca.

Ho Bepp ITnaToH B «3akoHax» TOBOPUT O HOBOM 3HaHMN, a He IOCTy/are 6e3 pe-
menndA. Kak u B «Tumee», OH yIoMMHaeT «0OTOHsAIOmME U OOrOHAEMbIe», «BO3Bpa-
I[AOIIVECS] U TIOCTYyTIaTebHble IBVDKEHMsI» IUIAHET,” ¥ He MOXKET B CBOEl IIO3/JHeil
KHUTEe pacCMaTpUBATh MX KaK HeCyIIecTBYOIVe WiV HeBaxHble. Haobopor, oH ak-

[Tpoxn k aToMy mobasisieT WG €k TG loTopiag mapelipapev, oH gymaer He o EBmeme (kak
cunTaeT BaH gep BapreH (Astr. 48)), Ho o camom I'emuHe, kotoporo TaHHepu yrKe FaBHO oIpexe-
JIWJI B Ka4eCTBe BOXXHETIIIEro MCTOYHMKA it IIpoK/Ia B 06/1aCTy MCTOPYY MaTEMATHUKIL.

2 Simpl. Cael. 488.18ff= Eudemus fr. 148, tr. Cohen and Drabkin.

% A nmenno (Simpl. Cael 488.16): tivwv dnotebévtwy SI' dpad@v kal TeTaypévov Kai
¢ykukAiwv kwvijoewv duvijoetat SlacwOival Td. .. arvopeva.

¥ Xama (Hultsch, RE VI 939) ymanun npennoxenne o IlaToHe, mocunTas ero fobasie-
HueM CocureHa; ero sammiaer Friedlaender, Plato I 353 n. 15.

8 Boiute, cH. 14. TouHO Tax xe, cnoBo pprjuata («Tumei» 40d) oueBngHO yKaspiBaeT Ha
MeXaHMYeCcKylo MOJeNb, WiTocTpupylomyo npeaMer (Rivaud, Rev. Hist. philos. 2 [1928] 4ff;
Taylor, Tim. 244f).
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LIeHTUPYeT BHUMaHNe Ha «TOYHOCTI», C KOTOPOIl HebeCHbIe Te/la IIOAYMHAIOTCA «pac-
geTaM» (967b). ITO «XOTS M HENTerKo IOHATb, OFHAKO M He TaK YK TpymHO» (821e).
A TIOCKOJIBKY BOIIPOC «[JOKa3aH», TO OH JO/DKEH ObITb BHEJPEH B CUCTEMY 0Opa3oBa-
Hus (822¢). Mabrfjpata — 3T0 «IIpeArnocbUIK» i 00ydeHun acrporomun (967c¢).”
ITosTomMy MaTemaTnyecKas Teopus IIaHeT, M3BecTHaA [lmaToHy B «3aKoHax», MOXKeT
6b1TH TONMBKO Teopueit EBmokca.’ JIjist TAKOrO 3aKIF0YEHNSI HET HUKAKUX XPOHOIOTH-

31

YeCKUX HPEeIATCTBUIL’ 110 COfep>KaHUIO YIIOMMHAHNUA B «3aKOHAaX» BIIOJIHE COBMe-

CTUMBI C CUCTEMOM EB}.’[OKC&,32 " K TOMY JK€ IMEETCA NOCTATOYHO CBUOETE/IbCTB O B3a-

» Cp. Takxe «3akoHbl» 990a-c.

% To, yro IInaroH ccputancst Ha EBIokca, KaKeTcst BIIOTIHE pasyMelomumcs Brnamosuiyy
(Wilamowitz, Platon 1 502; Bidez, Eos 150; W. Schadewaldt, "Eudoxos von Knidos und die
Lehre vom unbewegten Bewager," Satura: Festschr. Weinreich (Baden-Baden, 1952) 105 n. 5;
Ho He Lasserre (181-182, 270).

'O xpononormu EBpokca cm. Jacoby, Apollodor. 314ff; von Fritz, Philologus
85 (1930) 478-481; G. de Santillana, Isis 32 (1940) 248-262; Merlan, Studies in Epicurus
and Aristotle (Wiesbaden, 1960) 98ff; Lasserre 137-139. Iaxxe B criy4ae OOLEIIPUHATON
mo3fHeit fatupoBKu (oK. 395-342 rr. [0 H. 3.), He TONBKO B «3akoHax» 821, HO 1 B «Tumee»
ITnaToH BIOMHE MOT cChIIaThcA Ha EBfokca (Bbiwe, cH. 8; cM. Takxke O. Raith, Philologus 111
[1967] 33). VrBepxpaenue Jlasepe (Lasserre) o ToM, uTo «EBJOKC He 6bIT II€PBBIM, KTO paspa-
6oTanm cucTteMy Kpyroob6pasHBIX, PETYIAPHBIX opOuT IraHeT» (270) He OCHOBBIBAeTCS Ha
CBUJIETENBCTBAX U IIpoTHBOpeunt EBfremy.

32 3asByenne IlnaToHa O TOM, YTO KaX7Aas IUIAHETA IIPOXOUT «TeM XKe ITyTeM, HO He MHO-
TVIMU, 2 TOJIBKO OFHUM» (822a) IMOHMMAaEeTCs KaK HECOBMECTUMOeE He TONbKO ¢ fAIE « Tumes» 39a
(Hano>xeHMe THEBHOTO ABIDKEHMS U Perpeccusi B OTHOLIEHNM 3041aKa), HO U ¢ cucreMoit Es-
TOKca, B KOTOPOII IepeceKatoTcs 3 mnu 4 Kpyroseix apyokenys (Burnet, ThPI 347; Taylor, Tim.
210f, 231; van der Waerden, Astr. 55, u Apyrue; 1o 9TOJ IpUYMHE IBITAIOTCA JOKa3aTb, YTO
[Tnaton mpupmaBan 6o/mblIOe 3HAUYEHME BPAIEHUIO 3eMIN VTN TEMUOLEHTPUIECKOI CHUCTEME;
CM. BbllIe, CH. 16). TakuM >xe 06pa3oM MOI/Ia OKasaTb BAVMSHNUE U TEOPWsl SIMMULIMKIOB M 9KC-
LIEHTPUCUTETOB; U, TOCKO/BKY cricreMa KomepHuka He 06CyKaaeTcsi, ClIeAyeT OTKa3aTbCsl OT
CIIEKY/LILNIL Ha TeMy O TOM, 4To IImaton B Tounoctu mor 3Hate (Taylor, Tim. 232). B antud-
HOJI TpafyLuy KaK CUCTeMa SMMIMKIIOB, TaK 1 crucreMa EBOKca cYmTanuch OTBETaMM Ha IN-
daropeitckmit mocrynar. Teon CmupHckuit roopur (181.4): td év avtaiq (Taig ogaipag)
dotpa Tf] TOOTWV ATAf] Kal Opalf] Kivioet gepopeva katd ouuPePfnrog avtd Sokelv ouvBétoug
Kail dvwpdhovg kal mowkidag Tivag moteioBat opds. ITo onpeneneHne BepHoe. HanBHaA KoH-
LeNIysi, KOTOpylo orTBepraer IDIaToH, XapakTepusyercs ClIenyolieir (HOpMyImpoOBKOIL
ovdénote TV adTv 680V iévar (82lb), ovdénote i6vTag €ig TOV avtdv Spopov dAAG mdvTh
TAavopévovs (821c), mhavatal mote (822a), moAdg (680vg SiepEépyetar) (822a). Ato opurn-
Ha/IbHAs Ufes O TOM, YTO IUTAaHEThI Ha CAMOM Jejie He MMeIT QUKCUPOBAHHBIX HAIIPaBIEHMIL,
HO JIBYDKYTCS IIPOYI3BOJIBHO; OHU SIBJIAIOTCS «OMyXAIOIMMI» 3Be3aMH, «TpaiyHaMI», «IIca-
vy ITepcedorsr». B cucreme EBiokca, Kak 1 B CIydae ¢ SNMULMKIIAMY, [UIAHETHI He BYDKYTCS
TO OBICTpee, TO MeJIeHHee, TO BIEpeN, TO Hasad, HO C IOCTOSHHOM CKOPOCTBIO M B OZHOM
HAIIPaBJIeHNUN 110 KPYTY, KOTOPBII CaM COBEPLIAET CTOJIb XK€ PEry/IsSPHOE I COBEPIIEHHOE KPy-
roBoe fiBipKeHne. Takum o6pasoM, IUIaHeThl UMEOT CIennUIecKIil efUHO0OPA3HbI MIyTh,
VIIpaB/IsieMbIiT €VHbBIM MAaTeMaTUIeCKIM 3aKOHOM VI TTOBTOPSIIOINMIL Cebst ¢ MaTeMaTIecKoil
perynapHocTblo. Bor, uto nMen B Bupy Ilnaron.
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nMooTHoleHysx Ilmarona u EBpokca.” AcTpoHOMMYeCKash KOHLEIINS, KOTOpas
CTaHOBUTCSI OCHOBOJ KapTuHbI Mupa IlmaToHa n ApyucToTers, U 3aTeM TOMUHUPYET B
yMax JIIofieil B KadecTBe 0Opasa Mypa BIUIOTb [0 BpeMeH ['anmmiieo, — a IMeHHO, OTfe-
JIeHVe BEYHOTO M HEeM3MEHHOTO IOpsifiKa HeOec OT C/IydYailHbIX M OecropsiouHbIX
3eMHBIX COOBITHIT, — BOCXOAUT He K mudaroperinaM, Ho K EBgoxkcy. IInarton He amo-
HTUPOBAJT JOTMAaTUIECKU HEKYI0 PAHHIOK MuGaropeiickyio CucTeMy, OH ObUI B Kypce
HAyYHBIX COOBITUII CBOETO BpeMeHM ¥ ObII CHOCOOEH JCIIO0/Ib30BaTh COBCEM HelaBHUE
Pe3y/IbTaThl [/IsI CBOYX IIeTIeIL.

EBnokc HasBaH yueHMKOM Apxuta B reomerpun,™ u Juoren JlaspTuil BKIo4aeT
€ero B CIMcoK mudaropeiines. ITo cpaBHEHNIO ¢ HEOCTIOPYIMBIMY OPUTMHAIBHBIMY JI0-
cripkeHusiMu EBfiokca, 6marofapsi KOTOpBIM OH CTal M3BECTEH B CBOE BpeMs,” €ro
IPEAIIONOXUTEIbHOE WIEHCTBO B IIKOJIE MIPAKTUIeCK! Hudero He 3Haunt. O6 acTpo-
HOMUM ApXuTa MBI 3HaeM o4eHb Mao.”® KpyroBoe jBrokeHne GbUIO JISL HETO «ecTe-
CTBEHHBIM [[BIDKEHVEM», COLEPKAIINM «IIPOHOPLUN PABEHCTBa»; 9TO HMPUUYMHA II0-
yeMy cdepuuHble ¥ KpYIJIble Tela BCTPEYAIOTCA B IPUPOLE, M B MMEIOIIEMCS
¢bparmenTe 3TO OTHOCUTCA K >KMBOIt mpupope.”’ Ho ApXut mmen fieno ¢ aHaImsoM
KPVBBIX, IIOPOXX/IEHHBIX JIBIDKYIVIMCS TEOM,” 1 3[IeChb caMoe BpeMsl IIPeIIONIOKUTD
BIusiHNe ApxuTa, «mu3obperarens Mexanukn» (D. L. 8.83), Ha BocTopykeHHOe omca-
HIIe YAVIBUTETbHBIX CBOJCTB Kpyra B «MexaHuke» (847b15-848al9), u Ha cBeneHme
MeXaHMYeCKIX IIPo6/IeM K OTHOLIEHNSIM OOIbIIero 1 MeHblIero Kpyros.” OH okasa
B/IMsIHME Ha MbICTb [IaToHa emje B «'oprue».*” EBIOKC BbIIIeN OTCIOfa; OJHAKO BOC-
XUIIeHJe COBEPIIEHCTBOM KpPyTa YBOAMUT Hac B Oojlee paHHMUII Iepuoy. AJIKMEOH To-
BOPWI O HECOBEPLIEHHOM KpyTe, O HECHOCOOHOCTM 4e/oBeKa CBsI3aTh HAYA/NO M KO-
Hel|, YTO sBJIIETCA HMpUYMHON ero cMmepty (¢dp. 2), a Takke O BEYHOM KPYTOBOM

¥ Cm. D.L. 8.86ff; Jaeger, Arist. 15 (= 16f B anrnmiickom nanannn); Lasserre 141-142,
254-256.

3 D.L. 8.86. 3zech untupyercs Kammmmax, XoTsi BO3MOXKHO TOJIBKO B CBSI3U C TeM (hak-
TOM, 4ITO OH M3y4an MeguunHy ¢ Pumuctunonom (cm. Pfeiffer o Kanmumaxe dp. 429).

3 Muoren JTaspumii (D.L. 8.88) ynoMuHaeT IIOCTAHOBJIEHVE B €I0 Y€CTh, IIPUHATOE JKM-
tenamu Kanpa, u coobmaer (8.91), 9to mopu HassiBanu ero Evdoog.

¢ Vimerotcs HesicHble Hameku B Hor. Carm. 1.28; Prop. 4.1.77. OTenbHo crosiiee pe-
noxenre Ounonona (Aet. mundi 522.20 Rabe) o méuntov odpa 16 T AploToTéAovg Kal
ApxvTov gioaydevoy BO3MOXKHO 3aMMCTBOBaHO 13 Apucrortenesa Archyteia (sbiute, . 111,
1, cH. 95).

7 Apxur A 23a = (Arist.) Pr. 915a25: 81 t{ td popta t@v QuTOV Kai T@v {diwv, doa ur
OpYyavikd, mavta meppepii... motepov, 1G A. ENeye, SLd TO €V TiL KIVIOEL TAL QUOIKTAL évelvat
v tod {oov dvaloyiav (kiveloBar yap dvdhoyov mavta), tadvtnv 8¢ pévnv eig avtnv
dvakdpmrely, ®ote KOKAOVG TTOLETY Kal 0TpoYYOAa, 6tav éyyévntal Cp. Frank 378f.

% Bere, 1. I 3, cH. 98-99.

¥ F. Krafft in Antiquitas Graeco-Romana ac tempora nostra: Acta congr. Intern. habiti
Brunae 1966 (Prague, 1968) 537-539; Dynamische und statische Betrachtungsweise in der
antiken Mechanik (Wiesbaden, 1970).

0 Bpimre, 171. I 3, cH. 156.
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IBYDKeHUM 00)kecTBeHHBIX 3Be3] (A 12). IIudaroperickast akycMa roBOPUT, 4TO KPYT 1
cepa sBsroTCs Hambomee mpekpacHpiMu popmamu.t' Ho eme u o Iudaropa, y
AHakcuMaH/pa yAUBNTEIbHBIE CBOVICTBA KPYTa lepXKaT 3eM/II0 B PaBHOBECUN; KPYTH
JHEBHbIE U TOAMYHBIE — 3TO elje 6oee fpeBHue npen. Cam ['omep TrOBOPUT O «CBs-
I[eHHOM KpyTe».* Takyum 06pa3oMm, B IIOCTy/IaTe O efMHOOOPA3HOM KPYTrOBOM JBIDKe-
HIY, KOTOPBIN OKa3ajics i EBIOKca OTIPAaBHOI TOYKON B pelleHuH 3TON Ipobie-
MbI, MMEIOTCS Clefbl Ooree NPeBHMX CIEKy/niumit. PasMpiiuisist o6 akycMe u o
CBUJIETENICTBE APXMTa, MOXXHO YBUAETb 37iech Imaropeiickoe BmmsHme. OpHAKO
coobuienne EBeMa He faeT HaM BO3MOXKHOCTY IPEAIIONIOKNUTD, YTO IV(aroperibl
panbie EBokca gocTurim ycrexa B IpMMEHEHMN 9TOTO KOHI[ENTa K Hab/II0gaeMbIM
HepEery/SIPHOCTSIM [UIAHETAPHBIX OPOUT, ¥ YTO OHY, TAKUM 00Pa3oM, SIBIISIOTCS OCHO-
BaTe/LIMM MaTeMaTH4YecKOil acTpoHoMuu. JJOHAaydHOe O3apeHye 3TO, B HEKOTOPOM
CMBICIIe, KONBIOeb HayKL, HO 9TH [Ba CII0CO0a MBIIUIEHNST HUKOT/IA He JOIDKHBI CMe-
IIBATBCS VIV YPABHUBATHCA.

3a VCK/IIOYeHMEeM HEKOTOPBIX HEIOJBIDKHBIX TOYEK M OOPATHOTO IBVDKEHMS
wiaHet, ConHile, JIyHa U IUIaHETHI COBEPLIAIOT 00XOJ 30[1aKa, KaKasi B COOTBET-
CTBUY CO CBOMM IIEPMOJOM, C 3arajja Ha BOCTOK. TO OT/IM4YMe OT eANHOOOPasHOTO
JIBVDKEHS HEITOZIBVDKHBIX 3Be3[] C BOCTOKA Ha 3allaf] MHTepPIIPETHPOBATIOCh B aHTUY-
HocTU 1BosiKo. Hekoropsie npeBHMe dumocodsl, Takme Kak AHakcarop, [nmmokpar
Xuocckuit u  JleMokput,” roBOpmim O IUIaHETaX KaK 00 «OCTaB/IEHHBIX»
(bmoAeineofat) HEOABVKHBIMY 3Be3fjlaMl BO BCEOOBEMITIONIEM KOCMIUYIECKOM Kpy-
roo6opore. JIpyrue cauTan, YT0 OHM ABVDKYTCS B 0OpaTHOM HAIIPaB/IeHMY C 3alafia
Ha BOCTOK caMy cO0O0Ji, HECMOTpsI Ha TO, YTO YBJIEKAIOTCS OOLIMM ABVDKEHUEM He-
Oec, KaK MypaBby, IIO/I3YIIyie HEIIPABIIbHBIM IIyTeM IIPOTUB BpalljeHVsi TOHYapPHOTO
kpyra.* Takyio TeOpuI0 IPOTUBOIOIOXHOTO [BIDKEHVSI MOXKHO HAlTH Y AJIKMEO-
Ha,” JHonmpa,* u EBpunmpa.”’ I/1aToH 04eHb BBICOKO LIEHNUI 3Ty TEOPUIO U CUUTAI
ee eQMHCTBEHHO BEPHOI [/ OOBsICHeHMs1 cKopocTu IvtaHeT: CaTypH He camas
OBICTpas IIaHeTa [IOTOMY, YTO OCTAB/IeH 32 MEHBLIVIMI 13 HEITIOIBVDKHBIX 3B€3]], HO

1 Bpire, 1. 11 4, cH. 18, 23. Cp. [Tnaron «Tumeit» 33b, Apucrorens «O Hebe» 286b10ff,
Hypomn. 25, Oxenn 1.15, u T. 1.; Takxxe Omuenoka ¢p. 27.4= 28.2.

2 Jnnmaga» 18.504. Cp. Kpyru U3 IVIACTMH BOKPYT LIAXTOBBIX pobHML B MukeHax.
Taxoxe, BbIIIe, I71. I 3, cH. 144-145.

# Anakcarop A78, Tmnnokpar DK 42.5 = Apucrorens «Meteopor.» 343a5ff, [lemoxkpurt:
Aét. 2.16.1 u A88 = Lucr. 5.621ff; Geminus Is. 12.14ff.

* 9ro cpaBHeHue 65110 crenmano Kneomenom (1.3) u gpyrumun.

5 A4 = Aét. 2.16.3. «Ob6paTHOE IBIDKEHME» TIPENCTABIEHO B Ka4eCTBE JOKTPUHBL math-
ematici, TO ecTb IIPO(ecCHOHATBHBIX aCTPOHOMOB, C HO3LHNUM FOOaB/IEHNEM GUVOUONOYET
Kai AAkpaiwv (Beite, 1. IV 1, cH. 64).

4 DK 41.7 = Macrob. Sat. 1.17.31. 3gech nMeeTcs cCbUIKA TOIbKO Ha COTHIIE.

7 Pp. 861: deifag yap dotpwv Ty évavtiav 680v... (BoamoxHO crnoBa Atpest us «Due-
cra» Thyestes).
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OH CaMblil MeJJIeHHBI, IIOCKOJIbKY MeHee BCeX MOXET OCBOOONUTHCA OT UX BJIMA-
Hus

Teopus NpOTUBOIONIOKHOTO ABVDKEHVS PACCMAaTPUBAETCA KaK CIeliIIecKy M-
(aroperickas 1 Kak BeMKoOe JOCTYDKEHNe II0 CPaBHEHUIO ¢ MOHMIICKOIT Teopuelt. Takoit
BbIBOJ, flenmaeTcs 13 Ilmatona um AZKMeoHa, YbM CBUJIETEIbCTBA, TIOX0XKE, BO3BPAIAIOT
Hac Ko BpeMeHu camoro IIncgaropa.”’ Ho cBsA3b MeXX/y 9THMM TEOPUSIMU CTIOXKHEe.

Suonuyp 661 pofoM u3 Vonnnu n canraercst yueHnkoMm Anakcaropa.” Tak 4ro
elBa JI MBI MOXKeM TOBOPUTH O (PyHZaMEHTaIbHOM KOHTpAcTe MeXAy nudaropeit-
CKOVl M MOHMIICKON acTpoHOoMMell. VI ecmu pgake Eppumnup B gpame HaMeKan Ha
«IIPOTVBOIIOJIOXKHbIE HAIIPABJIEHNUA» 3Be3[], TO MO)XHO OBITb YBEPEHHBIM B TOM, YTO
Teopus ObUIa U3BeCTHA [leMOKPUTY, XOT OH U He CYe/l BO3MOXKHBIM IPUHATD 9TOT
«IIepenoBOI» B3IJIAL,.

C 4uCTO [eCKPUNTMBHON TOYKM 3peHMs Oe3pas3/InMyHO, FOBOPUM /M MBI 00
«OCTABJIEHHBbIX» IIAHETaX WIM O «IIPOTUBOIOJIOKHOM JBIDKEHUI», KOJIb CKOPO
Hallle BHYMaHMe IPUKOBAHO K OObSACHEHNIO 0YEBUAHOTO (aKTa — BUAMMOMY Iiepe-
MEIEHNIO 110 30MaKy, HaKIOHEHHOMY II0 OTHOIIEHVI0 K HeOeCHOMY 3KBaTopy.
I'monokpar XMOCCKuit,”' ¥, HECOMHEHHO, [pYTie MPUBEP)KEHIIbI TEOPUM OTCTaBa-
HIIS, He MOAJep>KUBAIM TOTO, 4TO 9TU LMOAeineoal pacmonoxeHsl Ha Kpyrax, ma-
paUIeNbHBIX K HebecHOMY akBaTopy. Hukro He Mo>keT oTpuuaTh, yTo COHIle CABI-
raeTcs Ha ceBep JIeTOM U Ha Ior 3uMoit. EctecTBeHHO, AHakcarop u JleMOKPUT 3Ha/Iu
o gBipkeHny COJHIIA U IUIAHET 110 301aKy.”

OrkpbiTHe 30AMaKa ObIIO KITIOUEBBIM LA OIVICAHVA ABVDKeHNA IvTaHeT. Corac-
HO JIOCTOBEPHOJT TPaiUINY, €ro ABEHA/IIATh 3HAKOB ObIIV IIPUBHECEHBI B TPEYECKYI0
tpaguimio Kimeocrpatom us TeHemoca, yueHMKOM AHAKCHMAaH/pA,™ MOCTIE Yero cam
AHakcyMaHZIp TOBOPMI O HaKMOHHOM Kpyre ConHiua.” CornacHO Apyromy IpOTHBO-
peunBoMy co0OIeHI0, MeTOH 3Ha 00 M3MepeHN SK/INITUKY B Tpajiycax.”

8 «Tumeit» 38e, «3akousl» 822a ci1.; cp. «[ocymapcrBo» 617a, «Ilocnezakonne» 987b.

# Tannery, HScH 214; Burnet, EGP 110f (cam IIudarop); Heath, Aristarchus 50;
van der Waerden, Astr. 27.

* Bore, 1. IV 1, cH. 79.

1 Apucrorenp «Merteopor.» 343a8 (o komere B Teopur I'mnmokpata): OmoheinesBat &'
avTOV Kal oG ApKTOV Kai oG voTov... I'emun (Geminus Is. 12.19), HanpoTuB, BO3paXkaer,
4T0 UIoAe{necOal O/DKHBI MMETh MECTO Ha ITapa/lIe/IbHbIX KpyTax.

32 JI/Is1 COMHIIECTOSIHMS BO/DKHA OBITH [pyrasi IPUUYNHA, TAKXKe KaK U A/ BOJOBOPOTOB.
Amaxkcarop, cmenyst AHakcumasgpy (A 27) u Anakcumeny (A 15), cautaeT 9TOi MPUINHOIL
BeTpa. OTBeT [leMOKpKTa Ha 3TOT BOIIPOC SICHO He 3aCBUETeIbCTBOBAH (A 89).

>3 DK 6. OcuoBHoe cBug. Plin. HN 2.31 = DK 6 B2. Cm. Kroll, RE Supp. IV 912f.

> Anakcumangp A5, 22. Cp. Tannery, HScH 96f. O cBs3M 3TOTO €O CBUJETENBCTBOM 00
Suomnume cM. Boile, 171. IV 1, cH. 38.

> Konymenna 9.14.12: ['mnnapx moMeIaeT COMHI[ECTOSIHIIE U PABHOEHCTBUE B II€PBBIl
rpajiyc B NOAXOZAIIEM 3HaKe 304MaKa, HO aBTop ciefyeT EBgokcy u MeToHy, KOTOpbIe IO-
Memam ux B BocbMoM («Eudoxi et Metonis antiquorumque fastus astrologorum»). Cp.
Lasserre, Eudoxos 222-224, X0Ts ero uyTara U3 BaBIIOHCKOTO MICTOYHNKA ycTapena. Ban fep
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JpeBHENIMM BaBUIOHCKMM TEKCTOM, KOTOPBIM OTChUIaeT K 3HAKaM 30fMaKa,

aHe K CO3Be3usM, sBIsercsi ropockom 410 r. mo H. 3.

Berpakenns, Bpofe
«K KOHI[y 3HaKa PpIObI», KOTOpBIe IOAB/IACTCSA JeKafioil paHee, BaH iep Bappen npu-
HMMAET KaK CBUJIETENbCTBO B I10/Ib3y BBEJEHMA [JBEHALLAaTV 3HAKOB BMECTO [PEB-
HVX Ha3BaHMII CO3BE3NMIA ellle [0 9TOil faThl.”’ Befp cToMeTMsI paHee JIIOAM OTMEYa-
mu «1yThb JIyHbI» B HebGe 1 yxke OoTKpby, 4To COJHIIe U IATH IIaHET CIeAYIOT TeM
e Kypcom.> B Berpaskenui o «mytyi» ComnHija wi JIyHbI OTpa>kaeTcs eCTeCTBeHHAs
JUISL HEVICKYLIIEHHOTO HabmosaTensa KoHuenmus, yro Comnnue u JIyHa, a 1o cyiiecTBy
U IATh IUTAHET, COBEPIIAIT CBO IIYTb OT CO3BE3NMA K CO3BE3NVI0 B BOCTOYHOM
HallpaB/leHUn. Eciyu OTB/I€YbCA Ha MUHYTY OT €KEJHEBHOTO JIBVDKEHMA HEIOBYIK-
HBIX 3Be3]] — YTO He CJIOXKHO, eC/IU Mbl Oy[ieM IPOBOANUTH HAOMIOeHNs IIPUMEPHO B
OZIHO U TO K€ BpeMs KaXK/[yI0 HOYb, — TO MOYXHO OTKPBITb OCOObIE ABVDKEHNUA HEKO-
TOPBIX 3Be3/;. OHU OKa)XXyTCsT HaM XXMBBIMM CYIIjeCTBaMM 60iee BBICOKOTO MTOPSIZKa,
CBOOOIHO ABJDKYLIMMIUCA IO Heby, ¥ He BaKHO, Ha30BeM /I MbI MX «bapaHamm»,
«ricamn ITepcedponsr» mmm 6oramum.

Konnenmmsa nesaBucumoro asyokenus ConHia, JIyHbI U IJT1aHeT, UX HeOECHOTO
IIyTELIeCTBUA C 3allajila Ha BOCTOK, JAaTUPYETCA BPEMEHEM paHee BUXPEBOV TeOpUM
AHaxcaropa u JleMOKpKTa, ¥ yXOAUT KOPHAMM B HaMlBHOE HaO/MofeHNe 32 HeOOM 1
UCTONKOBaHMe HeOeCHBIX 3HaMeHMil. AHakcarop, ['mmmokpar u J[eMOKpUT HUYEro
OT 9TOrO He yO6aBM/IM; HAIIPOTUB, OHU >KeJIa/i BHECTY CBOI BKIaf. BMecTo HeoOD-
ACHMMOTIO CIIOHTAHHOTO JIBVOKEHMA OHM IOCTY/IMPOBAIN YHUBEPCAIBHYIO CUITY, KO-
TOpast [JeiiCTBYeT 110 HeoOXOAMMOCTH. I10CKO/IBbKY KOCMOC UIINICS aHTPOIIOMOPd-
HBIX 4epT, TO ¥ 3Be3[bl [O/DKHBI OBUIM CTaTh TelaMM, ITOABAACTHBIMU AVAYKN
@Voewc. ITocTynar o 3amasablBaHNUM IJTAHET NPU3BAH 3aMEHUTb UX CIydaliHble [BU-
JKeHMs Ha JBIDKEHUe, COIIACHOe C MPMPOJHON HeobxoauMocTbio. [ToaTomy pasmm-
qJie MeXy STUMM IBYMS T€OPUAMM 3aIa3/IbIBAIOIETr0 ¥ OOPATHOTO ABYDKEHMUA CBO-
[UTCSA K Pas/ndanio Mexxy pusndeckum o0bsiCHEHEM U IIPOCTHIM OIMCaHMEeM, Oy/b
OHO HaMBHBIM WIM MaTeMaTh4ieckuM. Ilepexo; oT OZHOrO K JPyromMy — 3TO He Ipo-
cro cnenyromuii mar. Ckopee, TMHMA pa3sBUTHA BO3BPALIAeTCs, HA HOBOM YPOBHE, K
6onee panHeit crapguu. [locnenrnble pusnyeckue HONYIIeHNs 3aBelIy MOHMIIEB B
TymuK. OCOOEHHOCTH IIAHETAPHBIX [IBIDKEHMII He MO/ OBITh OOBACHEHBI CHIION
KOCMMYECKOTO BUXPs, U, KaK 0Ka3a/0Ch, MICCTIeyeMble sIBJIEHVSI BCe >Ke OBUIN pery-

Bappen (Van der Waerden, Anf. 171) ucnonb3yer ccblIKy Ha MeToHa, YTOOBI YCTaHOBUTD
terminus ante quem 151 JaTUPOBKYM BaBUIIOHCKO «cuctembl b». — Epunup, dp. 755 N., n3
Hypsipyle, HamekaeT Ha 30[[1aK.

% A. Sachs, Journal of Cuneiform Stud. 6 (1952) 49; Neugebauer, ExSc 187; van der
Waerden, Anf. 247.

7 Anf. 124-125 (mo-pgpyromy Neugebauer, ExSc 140); cp. 98-99, 132, o Tekcrax VI Bexa,
KOTOpbIe BCe )Ke MIMEIOT OTHOLIEHME K 3Be3fiaM, a He K «3HaKaM». Ban mep Bapuen matupyer
BaBWIOHCKYIO CHCTEMY IUIAHeTapHOro mopcyera («cucrema A») BpemeHeM [apus I (Archive
for the Hist. of the Exact Sciences 5 [1968] 70-78; cf. Anf. 171; Bbliue, cH. 55).

% Cepust Mul-Apin, van der Waerden, Anf. 77-79.
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JIIPHBIMY U MIEPUOANIECKVIMI. EXMHCTBEHHBIM IyTeM K IIPOTPECcCy B aCTPOHOMMUM
CTaj OTKa3 OT (U3NUECKUX OODBACHEHWIT, OCHOBAHHBIX Ha HEOOXOAMMBIX 3aKOHAX
[IBYDKEHUSI, I MIPUHATHE YMCTO MAaTeMaTUYecKoro ommcaHums. PesynpraToM crama
rpedeckas MaTeMaTH4yecKas TeOpus ABVDKEHMs IUIAHET, YTO OKa3aloCh OTPOMHBIM
poctypkeHyeM. OHAKO HATH OOPATHBIN IYThb OT CIOXKHBIX ONMMCAHMII K IPOCTBIM
¢busnuecKkuM 3aKOHaM IpeKaM OKasaoch He Mo cutaM. Tak co BpeMeH ApUCTOTeNs
[OMVHUPYIOIENl CTa/a TeOpysl ABYX MUPOB, PACCMATPUBAIOLasi HeOeCHDI MUP KaK
IIO/THOCTBIO OT/IMYHBIN OT Haurero. VI muuib Bo BpemeHa ['amunest u HproToHa, BcTas
Ha TeIMOLEHTPIYECKYIO0 TO3NIVIO0, aCTPOHOMNSI BHOBb Hadajla B3aMMOJEIICTBOBATD
¢ ¢pusukoit. [I1aToH cunTas, 4TO yIOPsKOYeHHOE ABIDKEHE 3Be3]] BO3MOXKHO JINIIb
Omaromaps fyumam,” 4To 9T0 HOOPOBONBHO M30paHHBIN MOPAKOK. VI 37ech ycoBep-
IIEHCTBOBAHHAs TPpedecKasi HayKa BO3BPAIAeTCs K JOHAYYHOMY 00pasy MBIIIICHI
¥ Ha 9TOM YCIIOKauBaeTCsl.

Ecnu 6p1 AIKMeoH cuuTan 3Be3fibl 60>KeCTBEHHBIMM, OH JOJDKEH ObUT Obl Ipu-
IJICaTh UM COOCTBEHHbBIE [IBIDKEHMA. B 9TOM HeT HUKAKOJ IMPOJABUHYTON acTPOHO-
MIYECKOIl TeopyM, B oTm4ne oT AHakcumanapa wim Kneocrpara. B nemom sicHo,
9TO ACTPOHOMMYECKMIT B3I/ AJIKMEOHa 3aBMUCKT OT noHmiineB.* Takum obpasom,
coobieHre AIKMeOHa He CBUIETENbCTBYET O IPeIIoIaraeMbIX HAyIHBIX JOCTIDKe-
Husix [Iugaropa. Koneuno, EBIOKC MOT OTTa/IKMBATbCA OT M€Y IPOTUBOIIOTIOKHO-
ro ABIOKeHMs,® U, CIefysl 9TOMY MPUHIMIY MaTeMAaTUIeCKUM METOOM, HIO/TOXKNUTb
HAYasIo JeCKPUIITUBHOI, XOTS yKe He PU3NIEeCKOIl, ACTPOHOMUM CPefyl TPEKOB.

B xonTekcre yckyccun o rapMoHnu cep Aekcanp coobiaer o nudaropeicKoin
IJTaHeTapHO JOKTpuHe. OH T03a1IMCTBOBAI 9TO 13 CIIEL{Ma/IbHON KHUTY APYCTOTEIIS O
mndaroperinax. Kak oH roBoput, mudaropeiiiibl CanTany, 9T0 PacCTOSHIUS MEX/Y IIIa-
HeTaMJl, @ COOTBETCTBEHHO CKOPOCTY ¥ CO3/IaBaeMble VMM 3BYKU, COOTBETCTBYIOT rap-
MOHWYECK/M OTHOLLEHVSIM, ¥ Te 13 HUX, KOTOpbIe IBVDKYTCs Ha OO/IbIINX AMCTAHLVIX,
MMeloT 6omblyi0 cKopocTb (kiveloBar 8¢ Téyiota pgv ta 1O péylotov SidoTnua
KwvoOpeva).” Tak, cormacHo mugaropeiiam, CaTypH, pacoNIoXXeHHbliT 61Ke K cdepe
HETIOfiBYDKHBIX 3Be3f], [JBIDKeTCs1 ObIcTpee Bcero, a JlyHa — Hambornee MejieHHO, —
Y IMEHHO 9TOT B3I/IAX IImaToH BbICMeMBal Kak Heyenyko oumo6ky. Her ocHoBaHmit
CUNUTATh, YTO OLUIMOKY JOIYCTIT AJIEKCAaHAD, IIOCKOTIbKY OH IIOBTOPSIET CBOE YTBEP)KJie-
HIMe C IOMETKOI WG Ttpoeipnke (ApLoToTéANG). VI meiicTBUTENbHO, 9Ta KOHILEIIINS TOf-

> ITnaton «3akoHbI» 888e, 967a. [Jepkuny B npuiokeHun K Teony CMupHCKOMY WC-
HOMB3yeT Ppasy Kiviolg TPoALPETIKT.

€ ConHue «mwrockoe»: AHakcuMmeH A 7, 4, A 14-15; AnkmeoH A 4. JlyHa B «popme 104-
ku»: T'epaknnt A 12, Autudon ¢p. 28 (cp. Ppank 188, 1. 1); AnkmeoH A 4.

¢! B 30711aKe MOXKHO BIJIETH [1Ba IIPOTVBOIIOIOXKHBIX KPYTOBBIX [BVDKEHIIS, UbM OCH HAK/IO-
HeHbI APYT K Apyry. VIx Hanoxenne nmopoxpaer éME us «Tumes» 39 a-b. Nanee sty upeio mor
pasButbh Apxut. EBOKC JKe MHTepecOBaiCs TeM, KaKM MOT ObI OBITb pe3y/brar, ecny 6b1 06a
IBVDKEHISI ObUIV OMHAKOBO OBICTPBIMIL, ¥ TAKMM 0Opa3soM IPHIIIEN K CBOEN inmomédn.

2 Alex. Met. 40.7 = Arist. fr. 203; 41.5: xiveioBai te katd dvaloyiav T@OV Staotnudtwy,
wg mpoeipnke. Cp. Arist. Cael. 290b21, o My3bike cdep, TAG TAYVTAHTAG €K TAOV ATOCTACEWV
ExeLv TOVG TV CLPPWVLIDV AdYOUG.
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XOfIUT Vifiee TapMOHMM cep JIydllle, 4eM Ta, KOTOPyIo moppepxkuBaer Ilraton. B mno-
crnenHelt cpepa HENOABYDKHBIX 3Be3[, KOTOpast IBVDKETCS ObICTpee Beex, cemyer 3a Ca-
TYpPHOM, «CaMbIM MeJICHHbIM» U3 HeOeCHBIX TeJl, TOTfla KaK B IIepBOIl 3aMefIeHMe
obecrieynBaeT MPOTPECCHBHYIO TPafialiio, HEOOXOAVMMYIO IS CBSI3M C MY3BIKQTbHO
1mKasbL.”” BMecto Toro, 94To6bl IpoCTo IMpUHATD mudaroperickyio crcremy, [I1aToH 06-
pyLIMBaeTcs ¢ KPUTHKON Ha mudaroperines, a 3aogHo 1 Ha [lemoxpura. Kak Bcerna,
€CTb TOJIbKO OJIVH BBIXOJ: IIPMHATD M(aropericKyto aCTpPOHOMUIO B KaueCTBe BHEIIIHel
wm gyxpoii Punonao, 1 MpusHaTh, 4to I11aTon saBucut ot Hee. Ho 1y Takoro npen-
HOJIO>KEHMsA HeT OCHOBaHMIL. B mo6oM cydae, ven 06paTHOrO ABVDKEHMA IPUAEPIKU-
B/IVICh HE eJVIHOIIACHO, TaXKe CPefiyl IM(aropeiiies.

Actponomus ITmaToHa He ABMISAETCS KOMMEN KaKOM-m60 mudaropeiicKoil CUCTeMBI.
HecomuenHo, upaes rapMoHuy cep IPUHAIEKNT MudaropeiiiaM, Tak >ke Kak U, o-
rmacHo EBfieMy, ycTaHOB/IeHHBI IITaTOHOM MOpAROK IUIAHET, XOTA B HEM MMeEETCs
JIMIIb OJHO OTn4Me or JleMOKpuTa, B nonoxeHun Benepbl. BeposTHO, orpakeHue
mudaropenzMa Takke MOXKHO YBUETDb B ero BocxuieHnn kpyroMm. Kpome Toro, ITna-
TOH NIPMHMMAET YIaCTHE B JXMBOJ JUCKYCCUM CBOETO BPEMEHN, OITLANBIBAIOLIECS T10-
YTH Ha CTOJIETHE Hasaf, B Ipouyioe — Vonuiickasa Tpaguiys, AHakcuMaHAap Ha Kieocrt-
para, a AHakcarop Ha JOHommpa. IIaToH 3aHMMaeT MOEMMYECKYI0 MOSUIVMIO IIO
OTHOLIEHNIO K AHaKcaropy u JleMOKpUTY, TOCKONIbKY CUMTAET, YTO Pellalolee 3Hade-
HIe VIMeeT He ¢uaideckas 00yC/IOB/IEHHOCTD, a JIOTMKO-MaTeMaT4ecKas B3aIMOCBSA3b.
CniocobHOCTh 3eMymt CBOOOIHO BMCETh B IPOCTPAHCTBE, A TAKXKE [BIDKEHNE IUIAHeT,
HOHATHBI Ha OCHOBAaHMM MAaTeMaTW4eCKOTo Iopsaka 1 0e3 IpyB/IeYeHMs BHEIIHNX
npyyayH. BosMoxHo, sToMy IImarton Hayamcsa y Apxura. UTo KacaeTcs [BVOKeHUA ITa-
HeT, TO 37IeCb OH 00JIbllle BCEro 3a00TUICA O MAaTeMAaTUIeCKOI TEOPYIN, ¥ 3TO JOCTIDKE-
HIIe JO/DKHO OBITD IpumcaHo EBfokcy.

310 Ta mpuumHa, o koropoit bepuer (Burnet) mpunncpiBaer «06paTHOE ABIKEHMEN
camomy IIudaropy (EGP 110f), a pa3BuTyio cucteMy rapMoHun cdep crefyolieMy I0Koe-
unio (306). CMm. HIKe, IT1. 4, 4.



3. KocMOC PWIONAA

KonepHuK roBoput, 4T0 CTUMYJI [JIA COBEPILEHNS CBOETO PeBOIOLMOHHOTO IIIara B
U3MeHEHNM IIpeICTaBIeHNII O KOCMUYECKOM YCTPOJCTBE OH IOMY4YMI U3 JPeBHUX
VICTOYHUKOB, ¥ B 3TOil CBsI3M ABXAbI ymoMuHaeT ®umonas.' Vl, HOCKONBKY B TO
BpeMs BCe HOBO€ BOCIHPMHIMAIOCh KaK II€PEOTKPBITHE Yero-To CTaporo, cucreMa
KonepHrnka HekoTopoe BpeM: Oblla M3BeCTHA IOl UMeHeM astronomia Pythagorica
wm Philolaica® - 3abmy>xpueHue, OpITOBaBILee 3aTeM ellle HOIroe BpeMs. Accolya-
nusa ¢ KomepHukoM Bce ellle OKasbIBaeT 3HAYMTE/IbHOE BIMAHME Ha JUCKYCCUM O
¢dparmenTax Ouronas; CINTAETCS, YTO HACTOIBKO XOPOILIO Pa3BNUTasA aCTPOHOMMYE-
CKasA CHUCTeMa He MOITIa ObITh M300peTeHa B V Beke [0 H.3. M YTO OHA TOYHO He
npuHagiexxnt Pumonaiw, KOTOpbI, Kak roBoput Il1aToH, He mpuBenr HU OFHOTO
«ICHOTO» JIOTYeCKOTO 0O0CHOBAHIS IS CBOMX yIEHMIL.

JOKTpMHA, 0 KOTOPOIl UAIET pedb, B COOTBETCTBUM CO CBUAETENbCTBAMU Apu-
cToTeNs ¥ JOKcorpados,’ COCTOsIIA B TOM, YTO Halla 3eMJIst sIB/ISIETCST «OLHOM 13
3Be3f» U, HapAxy ¢ JIynoii, ConHleM, IATBIO IUIaHeTaMM U HeBuauMol «IIpotuso-
3eMiiell», BpamaeTcsa BOKpyr «lleHTpanbHoro orus». 3emid miaHera! Kaxercs, ato
U YCKOPWIO BaKHOe OTKpbITHe KolepHimka, M HEeBOJIBHO OOpaTiIo BHUMaHNE Ha

! Map. Soc. Cop. Thorunensis (Thorn, 1873) 17, 6ff («Philolaus Pythagoricus, mathe-
maticus non vulgaris»), 1 B accaxxe, yLaleHHOM M3 IIOCTefHEro u3gaHus, p. 34 n. Cm. Tak
e nocsstutensHoe nucbmo Ilame ITasny 11, 6.6 ff. Ero ncrounukom 6511 «IInytapx», TO
ecTb Aétius 3.13.1-3 (DK 44A21) u coobimenne o «Hukere», To ectb I'mkere y Llunepona
(Cic. Acad. pr. 2.123 (DK 50.1)).

2 Cp. Martin, Philolaus 128f, Schiaparelli, Vorl. 17ff.

> Van der Waerden, Astr. 49ff, 54. [lo Hero, B ocobenHoCcTY, DpaHK MBITAICS JOKA3aTh
HEBO3MOXXHOCTb cucteMbl ®unonas mia V B. go H. 3. (35, 207ff). Ou wmen Bcnen 3a Pem—
@orenmp (Rehm-Vogel (47)), I'ynpenem (Gundel (RE XX 2056f)) u pgpyrumu. Bupcma
(Wiersma, Mnemosyne 1942, 25ff) mertancs gokasatb, uro Oumomait He MOGKEP)XMUBAT STy
«cucremy Ounonas» (Beie, 1. III 2, cH. 33). Bupcma u Ban pep BapmeH rumorernyecku
IpunuceBamy ee npoucxoxpenue I'nkery (DK 50).

* Apucrorens «O Hebe» 293a18ff, 986a8ff, bp. 203, 204; Aét. 2.29.4 = Arist. fr. 16 Walzer;
Takke Aét. 2.7.7, 3.11.3, 3.13.1 = @uomnait A16,17, 21. O cBsasu «mudaropeiines» Apucrorens
¢ ®uonaem, Bbiute, 1. III 1. Apucrorens u Asiuit cofepyXaT MHOTO O0IIero He TOJBKO IO
CyTH, HO U B HOPMY/IMPOBKAX, TaK YTO CIUTAETCS He IIPOCTO [JOIyCTUMbIM, HO 00513aTe/IbHbIM
00beVHUTD MaTepua, CofepKaluii B cebe OfHY JIMHUIO TPaAMIVM, a He pasHble, B OOIIYIO
KapTuHy. («IIpermyiiectBo» y Apycrores: TBopeHye IHA 1 Houl, «O Hebe» 293a22; mponop-
IIIOHA/IBHOCTD PACCTOSIHUIT U cKopocTeii, ¢p. 203, «O Hebe» 290b21; oTcyTcTBME MTapanTakca,
«O Hebe» 293b25ff; [TpoTuBo-3ems u myHHbIe 3aT™MeHus, «O Hebe» 293b23, Aét. 2.29.4. «IIpe-
UIMYILIeCTBO» B lokcorpaduu o duornae: oroHb Kak meptéyov, Al6; ConHIle KaK yBeIUYUTEIb-
HadA /Tyna (3axuraTelbHOe CTeKo), Al9; oburaemas JlyHa, A20; gBIDKeHMe 3eMIU B OJHOM
HamnpasneHun ¢ ConmaueM u JIyHOI 10 KOCOMY Kpyry; MupoBast Katactpoda, A 18. Moxgonbgo
(Mondolfo, Inf. 286.2, 340ff) BunuT pasnuune B ToM, 4T0 y PUjtonas Mup OKpy>keH OTHeM, a B
coobeHy ApUCTOTeNLA AMelpov, Kevov [Ble, IT1. I 2]; HO 9TO MOXET CTaTh IPOTUBOpEYNeM
TOJIBKO ec/ty, BMecTe ¢ MOH/0/b(hO, IPeIIoNoXNATh, YTO OKPYXKAIOLINII OTOHb OeCKOHEYeH B
IPOCTPAHCTBE, HO /I 9TOTO HEeT IOCTATOYHBIX OCHOBAaHMIL.)
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cucreMy Ontonas Kak Ha IONBITKY OOBACHUTD, KAK MOXKHO IIOHATHEe, HEKOTOpPbIe
crienyuuecKue aCTPOHOMIYECKIie HaOTIOIeHMA.

Tem He MeHee, 9Ta MHTepIpeTaIVA BefleT OT OJHOII CIOXKHOCTH K Apyroit. Cucre-
Ma @utonas Mor/a 66 ObITH MCTMHHO KOTIEPHUKAHCKOI eciiu ObI obecrednia 06bsic-
HeHle OYeBU/IHBIX Hepery/IpHOCTell B opouTax mwiaHeT. OpaHK cUMTaeT, YTO TO TaK
u ecTb: «B aroil ‘mudaroperickoir’ wm ‘OunonaeBoit’ cucTeMe... OYeBUAHbIE 00paT-
Hble IBVDKEHMA U OCTAHOBKM HAaXOJAT CBOE OOBACHEHME. .. TEMM XKe CII0co0aMu, 4To 1
B Halllell COBPEMEHHOJI Te/IMOIIeHTPUYeCKol cructeMe».” Ha 9TOM OCHOBaHMM OH 3a-
K/TI0YaeT, YTO CHCTeMa HO/DKHa 6bl1a oopMuThest oxe EBnokca u Iepaxmpa [Ton-
tuiickoro. Ho dakT ocTaercss pakToM — LIEeHTPAIbHYIO MTO3MIVIO, KaK CUMTam muga-
ropertinpl, 3aHuMaer He CornHile, a L]eHTpanbHbIT OrOHDb; U OH, HOfO6HO IIpoTNBO-
3eMste, BCerfia HEBUAMM [JIs1 HaC, IIOCKOMIBKY «3eM/Isl CTOUT Ha myTu».® VI3 atoro cre-
JiyeT, 4TO Kpyrosas opbura 3eMy 1 HaK/IOH ee COOCTBEHHOI OCY TO/DKHBI COUeTaTh-
cs TaKMM 00pasoM, 4To 3eM/IsA Beernia obpaiieHa K LleHTpaTbHOMY OTHIO He TOJI CTO-
POHOI1, Ha KOTOPOJ MbI >XMBeM. JTO HECOBMECTMMO C OCHOBHBIM IIOJIO>KEHUEM
cucrembl Apucrapxa mwin KomnepHuka; Befb B IIOCTeNHeN BpallleHue 3eMIu BOKPYT
CBOEII OCU OOBACHACT eXXKeTHeBHOE BOCXOJK/IEHNE U HUCXOK/IeHNe 3Be3]l, @ ee TOJJ0BOe
obpatenne Bokpyr Co/HIIa OOBACHAET U3MEHEH)Ee Ce30HOB 1 KOHBOJIIOLMY IUIaHe-
TapHbIX OpouT. EC/M 9TM [Ba ABVDKEHNMS HEPaspbIBHO CBSI3AHBI APYT C APYTOM B CH-
creme Ouonas, TO OHM MOTYT OOBACHUTH TONBKO OFVMH aCTPOHOMMYECKUIT (aKT.
ApuCTOTENb HEBYCMBICIEHHO TOBOPUT, YTO 3eM/Is «BpalllaeTcsl BOKPYT L[eHTPa, BbI-
3bIBasi CMeHy AHA 1 Houm» («O Hebe» 293a22 u cn.). Takum obpasom, nepuop obpa-
mweHsi BOKpyr LleHTpanpHOrO OrHsi, HO OTHOCUTeNbHO COJHIA, COCTAB/IAET OfVH
JieHb. JTO MCK/II0YaeT «KOIEPHUKAHCKYIO» U0 OOBACHEHNA MCKKEHNA IUIaHeTap-
HBIX OpPOUT MCKaKeHMeM IIePCIeKTUBBI, BO3HMKAIOIM 13-32 JBVDKEHMs 3eMIn.
ITnaneTsl MOIIM OBl IOBEPHYTb B OOPAaTHYIO CTOPOHY B XOJie OHON HOYM — eC/M Obl
JIe/ICTBUTENBHO He ObIIO BeCbMa OLIYTMMBIX IapautakcoB! Takoit TOYKM 3peHus, 1o
MHEHUI0 ApUCTOTeNs, Npufep>KuBanuch midaropeitpl. OHM CYUTaNy, 9TO HaKe B
TeOLIEHTPUYECKOII CYICTeMe aCTPOHOM COBEpILIAeT CBOY HAOJIONeHN He U3 LIEHTPa, a
Ha PacCTOSHUM OJHOTO 3€MHOTO pajinyca OT Hero; «<HeT OCHOBAHWIT CYUTATh, KaK OHM
JlyMaloT, 4YTO HebecHble SABJICHNA OJVHAKOBBIE, JaXKe eC/IVl Mbl HaXO[VIMCS He B IIeH-
Tpe», HO Ha 3eMmse, KoTopas Bpaujaercs BOKpyr LlenTpampHoro orus («O Hebe»
293b25 c.). Ipyrumu cnoBami, 3Ta mudaroperickas CUcTeMa, KOTopas B ABHOM BHJie
OTpUIIAaeT Mapa/UIaKC KaK pe3y/IbTaT ABVDKEHMS 3eM/M, He MOXKeT ObITb MCXOHBIM
MaTepUasoM JJIs KaKOJ-mO0 Teopuy IJIaHETaPHBIX ABVDKEHMII U He VIMeeT HUKAKOTo
CTpeM/IeHNsI K 9TOMY. Tak 4TO JaHHYIO TEOPMIO CllefyeT OTHeCTU K Ipe-EBnokcoBoit

> Frank 38f, cf. 35ff, 2071f. Tax >xe cuntaer I'yugens (Gundel, RE XX 2056): «ux ycunust 611
HalIpaBjIeHbl Ha pellleHne (IVIaHETApHBIX) MPO6IeM, KOTOpble BOSHMKAMM HA MaTeMaTUYecKo
no4se». boree ocropoxxusr Rehm-Vogel, 47. EctecTBeHHO, Takme 9KCIEPTHI B JAHHO 06/1acTH
kak Maprus, Xur, BaH fiep BapfieH, IpOCTO He COBEPIIAIOT 3Ty OIIMOKY.

®Heupmma IlpoTmBo-semiust moromy, 4ro EmmpooOnowv TAg Yfg: Apwucrorens
«O Hebe» 293b22, Cummnkuit «Komm. k «O Hebe»» 511.34, uutupyer Apucrorens, ¢pp. 204.
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aCTpPOHOMUM, B KOTOPOJI Kallpy3Hble CKAYKOOOpasHble ABVKEHVS TTAHET CIUTAIOTCS
npocto HeoObsicHUMBbIMU. PpaHK, He COMHEBAsCh, YTBep>KHaL, 4TO LleHTpanbHbIit
OTOHb U ©KeJHeBHOe obpalleHye 3eM/Ii BOKPYT HETO — 3TO «CIIeKy/IATVBHAs U MU-
dbudeckas pemHTepIpeTANs» UCTUHHON KOIEPHUKAHCKON CUCTEMBI, B KOTOPOII IO-
BUHHBI «aKajieMuyaeckue Gpuaocodsi», 1 OH 00BSICHST TPASULMOHHOE COOOIeHne KaK
3a/IMCTBOBaH}€e U3 He3aCBUJETETbCTBOBAHHOM «IM(aropeiickoi cucTeMbl HayqHO
aCTPOHOMMI»,” TAKMM 00Pa3sOM IOKMHYB MUP UCTOPUYECKON [eICTBUTENBHOCTH pa-
JiI IIPOV3BOTIBHBIX CIIEKYILALIVIA.

AddexT Bpauenns 3emn B cucreme Oujionas — 9T0 TOXe caMoe, YTO U IIPO-
CTOe 0ceBOe BpallleHMe. B 3TOM MO>KHO yCMOTPeTb HEBEPOATHO CMETYI0 M IPOIyK-
TUBHYIO U/IEI0: eKeJHeBHbIe BOCX0/bI 1 3aKkaTbl ComHIa, JIyHbI, 3Be3[I, LIeHTpalbHble
(aKThl 4eI0BEYECKOI >KU3HYU CTAHOBATCA VWIIIO3VAMY, 00yC/IOBIEHHBIMYU HEeHA0/I0-
[laeMbIMI IBVDKEHUSAMM 3eMyin, KOTOpast BCET/ja [O/DKHA BbITISANETh OCTOSHHOM U
HaXOJALIENICS B TIOKO€, — TpUyM$ MBICTM Haf, sIBJIeHVEM. 3eM/Isl ABVDKETCS KaXK/IbIil
JleHb C 3aIlajja Ha BOCTOK, «TeM Ke myTeM», 4to ConHie u JIyHa,® 0 «HaKIOHHOM
opbute». [ToaToMy ee TpaeKTOpusA HaXOAUTCA B IUVIOCKOCTU 9KBAaTOpPa, B TO BpeMs
KakK IyTh IUIAHET IIPOJIeTaeT B IIOCKOCTY SKMITUKN. [TnaneTs, Bkarodas CornHile 1
JIyHy, Tak e JJBVDKYTCA C 3allafja Ha BOCTOK, HO HAMHOTO MeJ/ICHHee; UX yIIoBasd
CKOPOCTb YMEHBIIAETCsI MIPOTOPIVIOHANBHO paccTosiHmio ot LleHTpanbHoro orus.’
Ecimm MbI 3a6yzieM 0 HEOOBACHUMBIX HEepeTy/IAPHBIX Kypcax IUIaHeT, TO 3TO Jie/laeT
CHCTeMy BIIeYaT/sole cuMMeTpudHoit. Kaxkioe HebecHOe Teno HO/DKHO COBepIIaTh
OIHO ¥ TOJIbKO OJHO KPYroBOe HampasjeHue'’ — mpu ycnoBuu, 4to cdepa Hero-
IOBVDKHBIX 3Be3]] OCTaeTCsA HeloABIOKHOM. Ho B COOTBETCTBUM C MMEIOIMMUCA CBU-
leTe/IbCTBAMM TaKOe Cepbe3HOe YCIOBME He MOXKeT ObITh pomyiyeHo! JlecATsb Ten
«TAHI[YIOT B XOPOBOZie» Hajl HebecaMmis;'' 1 HeT HMYETro HelOABIKHOro, KpoMe 1leH-
TPaJIbHOTO OTHA, £0Tia, B cepefinHe. OgHAKO [IBVDKEHME HEMIOIBVDKHBIX 3Be3[, /INIIb

7207, 208.1. Bmecto Llentpanpaoro oras OpaHk roBoput o6 «upeanbHOM ILeHTpe Beeil
IUIaHeTapHOIL cCTeMbl» (35; cM. 207), BOKpYT KOTOporo 3eMis oOpalaeTcs «3a OfUH TOf?»
(208). TTocnemuuit myHkT nosanmcrBoBan Pem—-®orens (Rehm-Vogel, 47), Ho 6e3 Bonpocu-
tenpHOro 3Haka Ppanka. Hutupys Tepxmnpa, Ppank yrpaunsaer 3TOT 3HaK (HIDKe, CH. 19;
Wehrli 97), n ero peKOHCTPYKUMS C aCTPOHOMMYECKON TOUKM 3PEHMsI OKa3bIBaeTCsI HEYHO-
BJIETBOPUTENBHOIL. [l0 TexX 1op, IoKa myTh ABIoKeHus CoJHIA He CBSA3aH C [BIDKeHNeM 3eM-
mu (Frank, p. 36), He MO>KeT ObITh HMKAKOTO afjeKBaTHOTO 00bsicHeHus siBeHuit. O6 «upe-
ampHOM ILeHTpe» Xwut rosoput (Heath, Aristarchus 278), mepeckaspiBaa [epaximpa:
«HepgomycTiMo mpefIonorarh, 4To Bo BpeMeHa ['epak/ia KTO-TO MOT JyMarh, 4TO B LIEHTpPe
KOCMOCa Hu4ero Het, a CosHIfe 1 3eMIIst BPAIAIOTCsE BOKPYT MACATbHONM TOYKI».

8 dpolotponwe, Puonait A 21. BelpaskeHne «HAKJIOHHBIII KPyT» Besfie O3HAYAET SK/INII-
TuKy (Andrissi 7f).

% Schiaparelli, Vorl. 14; Martin, Philolaus 155.

12 Bot moyemy aro cBsi3aHo ¢ «3akoHamm» 821 (Bbiwe, r1. IV 2, cH. 32).

" Apucrorens «Metadusnka» 986al0; Td Pepopeva KATA TOV 00pavov déka pev etvai
¢gaowv. Apucrorens, ¢p. 203 = Alex. Met. 41.3: ta 6éka TA KIvoVpeva owpata, cp. 38.23; du-
nomnait A 16: mepl To0T0 déka owpata Oeia xopeveLy.
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BOOOpa’kaeMo, OHM JOJDKHBI BeCTU 3a CO0O0JI OCTa/lbHbIe 3Be3[ibl, YTOOBI COOTBET-
CTBOBATb HaO/MOfaeMbIM siB/ieHMsAM.> Tak MCY€3a0T ACTPOHOMIYIECKOE 3HAYEHIE U
ocobble penmyiectBa cucrembl Putonas. Hu ogHa 13 MOMBITOK pa3paboTaTh TOY-
HYI0 MHTEpPIIPETALVIO ABIDKEHNUs cepbl HEITOABIDKHBIX 3Be3[] He IpuBeNa K I0/I0-
XUTEeNbHOMY pe3ynpTaTy.” CoOCTBEHHO TOBOps, IIYTaHMIIA CTAaHOBUTCS ITOTHOI
TOTZa, KOTA MBI IIPUB/IEKaeM 4acTO UTHOPUpPyeMOe CBUIETENIbCTBO AJIEKCaHApa O
TOM, YTO 3Be3Mbl JBIDKYTCSA CO CKOPOCTHIO, IMIPOIOPILMOHATIBHON UX PACCTOSHUIM
[PYT OT Apyra — 4eM Jasbliie JPYT OT APYTra, TeM OpICcTpee OHY ABIKYTCA.* D10 3HA-
9KT, 9TO chepa HEMOABIDKHBIX 3Be3[] IBIDKETCS OBICTpee BCEX OCTa/IbHBIX, U 3[eCh
HeT HMKAKOTO OT/INYMs OT «BUXPEBOTO [ABIDKeHUs» [lemoxpura. Her Hukakoro
CMBICTIa 0OCYXX/JaTh Pas3M4Hble BO3MOXKHOCTY 9TOV CUCTeMBl; aHA/IM3MPOBATh JBI-
JKeHe MOXKHO JIMIIb 110 OTHOLIEHNIO K YeMYy-TO HEIOABIDKHOMY; OIIOPHOI TOYKOI
B cucreme Ouyonas sIB/IsSETCs BeYHbIT HeBUaMMBIit 1eHTpanbHbiil oroHs.” J[[Bura-
SCh B 9TOM HAIIPABIEHNM, MOXXHO TMIIOTETUYECKN MIPUIIICATD /TI0001 BUL {BIKe-
HIs1 HeOECHBIM TeJIaM, IIPY YCTIOBUM, YTO OHY BCe B HEM YYacTBYIOT TaKUM 00pasom,
9TO UX OTHOCUTENIbHOE CMeIlleHIe COOTBETCTBYeT HabmomaeMbiM ¢akram.'® Ho ato
He TO, YTO OOBIYHO MMEIOT B BUAY I1OJ] aCTPOHOMUEIL.

12 Ecnu 6Bl HEMOABYOKHBIE 3BE3/Ibl JBUTAIUCH BOKPYT OCK SK/IUIITUKM, CO3BE3ANSA MEHsI-
7t 6B CBOE TIO/IOXKEHNEe OTHOCUTEIBHO IIOIFOCOB U 9KBATOPa; MOJIAPHA 3Be3fia He Oba Obl
TakoBOi. Ecnm 6Bl HemoOmBMIKHbBIE 3Be3[bl ABUTANMNCh BOKPYT IIO/MIOCA, a IUIAHETHI HET,
HaIpaBJIeHye ABVDKEHMs IUTAHET M3MEHWIOCh OB OTHOCUTENIBHO CO3Be3/MIt, a 30/j1aK 60b-
11e He 6bUT ObI 30HOT FBVDKEHISI IUTAHET.

13 Boax (Boeckh, 118) umen B Bupy mpeueccuio paBHOLEHCTBIIL, U 9Ta Mjiest OblIa 3amM-
crBoBaHa ['ommepriem (Gomperz, GrD 193 =1 114 u 544 aHrmitcKkoe n3gaHme), XOTS MO3XKe
Boax sacomueBancs (KosmSyst, 93). IlpepcraBienne o IpoLieccun He 3aCBU/ETENbCTBOBAHO
no T'mnnapxa. Ban nep Bappen (Van der Waerden, Astr. 54) cunraer, 4to obpamieHue chepsl
HEIOIBVYDKHBIX 3Be3[ [T0 SKIUNTHKe 6bUI0 paBHO 18-T1 ¢ MOIOBMHOI rOfaM, I 9TO, IO BH-
IMMOMY, OOBSCHSET 3aMefIeHre IpupocTa 1yHbl. Ho Benp aBTOp CHCTEMBI He MeT TOYHOTO
3HAHVSI O JIYHHBIX 3aTMeHVsIX (H1oKe, CH. 31, u Bbimte, cH. 12). lllnanapenn paspy6aer Top-
AUeB y3eJI, IPOCTO OTBEPTHYB CBUAETENIBCTBO U IIOCTYIMPYS «aOCOMIOTHYIO HEIIOABIDKHOCTD
cdepsr HemopBIDKHBIX 3Besf» (Vorl. 11, 14f). Tanuepum toxe rosoput (HScH 246), urto
«CYILTHOCTD CHCTEMbI COCTOUT B IIPM3HAHUY HEITOABIDKHOCTH 3Be3». Cm. Takke G. B. Burch,
Osiris 11 (1954) 267-294, esp. 282-285.

! Bpire, 1. IV 2, cH. 62.

5 CormacHo mmdaropeiiiiam, ABIDKyILas Cujaa KOcMoca Haxopmtcs B LlenTpampHOM
orre: Cummuknit «®usmka» 1354.2, 1355.3 (BeposiTHO U3 AJleKcaHppa, a, C/IefOBaTENbHO, B
KOHEYHOM UTOTe OT APUCTOTENIA).

16 06 npee He3aMeTHOroO, HEOOHAPY)XMMOTO ABVDKeHMs cp. Maprun (Martin, Philolaus
140ff, 155), xoTopbIit ccbinaercs Ha Ptol. Synt. 1.7 p. 24 Heiberg; Schol. Arat. p. 91.27 Maass;
Schiaparelli, Vorl. 13.18. OxoH4YaTeNbHBIM PE3Y/IBTATOM 3[€Ch CTANIO Haubosee CI0XKHOE pe-
menue Auppuccu (Andrissi, kotopsii cnenyer Timpanaro Cardini 1946, 325). OH moctynu-
PyeT fBa MPOTMBOIIONIOXHO HAINPAB/IEHHBIX [BIDKEHNS 3eMIIN, YTO BeeT K KOMIIEHCALUM
BUJJIMOTO acTpOHOMMYeckoro addexra (cp. Bbiie, I1. IV 2, cH. 16, 0 «Tumee» 40b).
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B acrponommyeckux goktpmHax I'mkera, Dkdanra n 'epaxmmma Ilontuiickoro
fiena o0CTOAT MHade. VI XOTSA MMEITCST HEKOTOpble PasHOITACUS B JeTamix,' Io
OosIblIIelT YaCTV MOHATHO, 4T0 ['mKeT U ['epK/np Bepuym, 4TO BHEILIHee He6O OCTAeT s
B IIOKO€, I OCHOBHOJI aKIIeHT CTaBM/IU Ha TOM, YTO, UCXOfS U3 9TOJ TMIIOTE3Bl, JaH-
Hble SIBJIHVSI MOXKHO OOBSICHUTD HACTOJIBKO K€ XOPOLIO, KaK ¥ B CIydae ero Bpallje-
HysA.'® [epaknp OTKPBITO HAacTamMBaeT HA TOM, YTO BUAMMOE IIOTIOXKEeHVe IUIAHeT 110
OTHOIUEHNIO K HeOy OIIpefiensieTcsi MPsIMOI /IMHMEN OT 3eM/IM, TO eCTb OT IIada
Habmozarenst K mwiaHere.” Takum 06pasoM, OH MOHMMAT OCHOBHBIE MpPaBWIA IIEp-
CIIEKTVBBI 1 IPOEKTVMBHOI TeOMETPY, OCO3HABAJI PA3/INdyie MKy VCTUHHOI MO3M-
LVeil U BUAVIMOIL, MCTUHHBIM [BVDKEHNEM 1 HaOJI0faeMbIM — MHBIMM C/IOBaMH, 9TO
MaTeMaTuyecKass actpoHomusi. K cmoBy ckasare, Oumnnn OnyHTCKUIT, KOTOPBI B
OCHOBHOM 3aHMMAJICSI aCTPOHOMUENL, HAIIVCA/I KHUTY 1T0f HasBaHmeM «Onrukar.”

Huuero nogo6Horo Mel He HaiiieM y @umonas, Tonbko HeBuAMMBIiL LleHTpab-
HbIIT OTOHb, CTONb Ke HeBMAmMas IIpoTMBO-3eM/Isi, HeHaO/IIOfaeMble [BIVDKEHVI
3eMJIM ¥ 3Be3f] — MUQOIOrNs B HAyYHBIX OfIeSIHNSAX, a He TIOIbITKA, B COOTBETCTBUM C
HAYYHBIMM METOHAMU, «CIACTY SBJIEHMs». DTO VIMEHHO TO, 4TO O mudaropernax

7 Tuker, DK 50. (CornacHo Xuty (Heath, Aristarchus 189), oH [fO/KeH OBITH OTOX-
mectBien ¢ I'mxerom Cupakysckum, TupaHoM JIMOHTMHH, KpyroM [MOHA M IPOTMBHUKOM
Ouonncus II. Cp. Plut. Dion 58, Timoleon 1-32.) Sxdant, DK 51. I'epaknuz, ¢p. 104-110.
Mbr He 6yzeM BCTYHUTD B TIO/IEMUKY IO TIOBORY acTpoHomuy I'epaxaupga (cum. Boiie, 1. [V 2,
cH. 11). Cormacuo Taunepu (Tannery, MSc VII 249ff, IX 232ff, 253ff), T'uker u SxdaHT 518B-
NA10TCA reposiMu auanora I'epaknnaa (cormamaercs: Frank 138 u 402ff; ne cormamaercsa: DK
I 441 n; Mondolfo, ZM 349; van der Waerden, Astr. 55; cf. Wehrli 96). VicupaBnenne ocHo-
BaHO Ha TOM, 4TO uMs JKaHTa ynmoMuHaercs: Hapsny ¢ ['epaknnmom y Asunms (Aét. 3.12.3 =
DK 51.5 = Heraclides fr. 104) n Ha HexoTOpoiIt cxoxxectu Teopun aromos (DK 51.1-4, I'epaxk-
g, ¢p. 118 - 121). Cebuika Teodpacra Ha I'mkera (Phys. op. fr. 18 = DK 50.1) He BBIIIARUT
SBHBIM olnpoBepxkeHyeM (npotus DK; cp. Boimte, r1. I 3); Ho, B oTmunme ot I'mkera, 'epak-
M HUKOTHA He ymoMmmHaeT IIpormBo-3emmmo. - Cucrema I'mkera, Tak Kak OHa OMMCaHa y
InuepoHa, HeBo3MoxkHa. He To/nbko HemofBIKHBIE 3Be3fbl, HO 1 ComHIle U JIyHa JO/KHBI
61T HenopiBYOKHBI (DK 50.1). Tanuepu cunraert, 4yto Lnnepon ommbes (MSc IX 234f), Tak
xe cumraer Duhem (23); ®pank gymaer, 9ro I'MKeT mpeyBenmnumBaeT M3 AMAAKTHYECKUX
coobpaxxenuit (n. 402); Ban mep BappeH /i1 MOAXOISIEro peleHNs MBITAETCS Cllerka Wc-
npaBuTh nepesof (55). Cm. tak >xe Wehrli, Herakleides 95.

8 Tuker, DK 50.1: «eadem effici omnia quae si stante terra caelum moveretur»; [epax-
g, ¢p. 108: owleoBat T& gavopeva Tod pgv ovpavod kal TV oTpwv NPepodVIwWY, Tig 68
YAG. .. Kwovpévn. BpaiieHne 3eMan BOKPYT CBO€N OCHU 3aCBULETENBCTBOBAHO y JKdanTa 1
Tepaknupa (DK 51.5, Heraclides fr. 104-108); o cBsisu ¢ Apucrorenem «O Hebe» 293b30ff,
296a26ff, Bertute, 1. IV 2, cH. 16 — nanapennu u Ban gep Bapzen (Schiaparelli, Vorl. 50f, u
van der Waerden, Astr. 58f) genator HeBepHbIii BoiBog 13 Schol. Coisl. Arist. p. 505a3, 6yaro
«HacTosIMe» I(aropeitipl YIuIn, YTO 3eM/Isl BPallaeTCsl; CHOPHOe IpenioxeHne us Apu-
crorens «O Hebe» 293a22; cp. Bbiue, 1. 111 1, cH. 74.

¥ ®p. 109: «...solem et lunam et luciferum et omnes planetas, ubi eorum quisque sit,
una linea a puncto terrae per punctum stellae exeunte demonstrari...».

2 Suda s.v. pINOGOPOG.
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TOBOPUT ApUCTOTeNb: «He MIa TeOpuil M 00BsICHEHMIT, COOOpasHbIX ¢ Habmomae-
MBIMU (paKTaMM, a IPUTATMBAA 3a YU HaOmofaeMble (GaKThl U MBITAACH UX ITOJO-
THATh I10J] KaKye-TO CBOM Teopun u Bo33penusi».”! Cucrema Outonasi He sBIAETCA
HAy4HOI1 aCTPOHOMUeEIL,” TaK YTO AATUPOBATh ee 6osee IMO3THUM BpeMeHeM, SKOObI
IO IPUYMHE €€ CTIOKHOCTU 1 pa3pabOTaHHOCTY, HeT HMKAaKIX OCHOBaHMI.

B actpoHOoMu4eckoM ydeHny Puionas MMEIOTCA HEKOTOPbIE IeTanl, KOTOpbIe
YKasbIBalOT Ha ee IOABJIeHNE B IIATOM BeKe, B YaCTHOCTU €ro IIpyMedaTeIbHas Teo-
pusa Connua. ComHIle «CTEKTOBUIHO», OHO IIO/Ty4aeT CBET U TeIIO OT «3(UPHOTO
OTHs», KOTOPbIE 3aTeM IIPOCEMBAIOTCA Yepe3 HEKOTOpble «y3KMe Ie/I», TAKUM 00-
pa3oM m3tydasch Ha 3emmo.”’ OueBUAHO, OH 06a3MpyeTcs Ha 1jee YBeININTETbHOTO
CTeK/Ia, KOTOpOe CTalI0 M3BECTHO MMEHHO B KOHIIe IIATOrO BeKa; 00 3TUX TOpoL, Je-
pe3 KOTOpbIe IPOXOAUT OroHb, roBoput lopruit.** Ilo Bceit BugumocT, [JnoreH ns3
Anomnonun npupepxxuBancsa cxoxeir ugen: «CosHIe MeM3000pa3Ho, B HeM KOH-

2 «O Hebe» 293a25, nep. A. B. JleGeneBa. CreKy/IATUBHOCTb U COCPELOTOYEHHOCTh Ha

YyBCTBEHHO BOCIPMHMMAEMOM MUpeE SIB/IAIOTCSA OBYMs B3aMMHO IIPOHUKAIOLIVMU TEH[EH-
uusMu B ¢punocodun ocokpatnkos. Tonbko nocne I1aToHa MOsSBUIACD SICHAs AUXOTOMUS
HeMaTepUalTbHOIO U MaTepUaIbHOrO, KOTOPYIO CTaBIINe He3aBMCMMBIMY MaTeMaTUKU U3-
JIO>KV/IU C HOBBIX ITO3UIIMIA C LIe/IbI0 «CIIACEHUA SIBJICHUI».

2 Wilamowitz, Platon 11 93: «5I 6010Cb, aCTPOHOMUM HEYEM XBACTATHCA».

2 Aét. 2.20.12 = DK 44A19. Taxke Ach. Is. 19, maccaxx, KOTOpsbii JuIbc He BKIIIOYII B
«Vorsokratiker», Tax kaxk cumuran, 4ro AXwul Hampamylo 3aBucur oT Ilc.-Ilmyrapxa
(Dox. 22ff). DroT Te3nuc He OYEHDb HAMEXKHBIN, UM YCTHO [MIbC OT HEro OTKAa3aacsA; CM.
Pasquali, GGN 1910, 221f. Axun nepenwucoiBaer u3 6osee MOgPOOHOTO MCTOYHMKA, KAK HO-
KasbIBaeT CJIefyollast Iapasrienb:

Aét. 2.20.12 (n3 Crobes u IlnyTapxa, fo- Ach. Is. 19 p. 46.13ff Maass:
nonHAIe Apyr fpyra; DK 44A19):

vahoetdi) 1oV fjAlov, Sexopevov pév tod TO Mup@deG kai Stavyeg happdvovta
&v T@® kooUW TVPOG THV dvTavyelay, GvwBev 4mo tod aibepiov MVPOG TPOG 1UdG
dinBodvta 8¢ mpog NUAG TO Te PAG Kal TNV TEUTIELY TNV aOYNV OL1d TIVOV dpatwpdtov,
dhéav, doTe TpOTOV TIva StTTOVG NAlovg doTe kot adTOV TPLIOcOV elvat TOV fAtov, TO
yiyveoOai, T6 T€ év T® 00pavd mup®deg kal pev ano tod aibepiov mupdg, TO 8¢ am'
TO &1’ avTOD MUPOELSEG KATA TO ékelvov mepmopevov €mi TOv beloeldi T
goomtpoeldéc el uf Tig kal Tpitov Aéker v avtod Aeydpevov filtov, T 8¢ amod Tod
amod Tod vOmTpoL KAt dvakiaoty ToL0UTOV NALOV TTPOG NUAG TIEUTOUEVOV.

Slaomelpopévny mpog fAG avynv. Kal yap
TavTtny pocovopdalopev fAtov olovei
eldwhov eidwAov.

Asumit u AXUIT JOTONHSIOT APYT APYra. YIOMSIHYTOe ASIeM «3epKajio» JOIDKHO ObITh
ommoOKoli, Kak mokasbiBaeT On0elv; Tak 4To coobiienne Axwmira HagexHee (Boeckh 127;
Martin, Philolaus 135f; cp. taxke Tannery, HScH 237f, Heath, Aristarchus 117). O nbp
nieptéxov cm. Puomnait A 16. Cp. Taxxe Guthrie I 285f.

2 Topruit ¢p. 5: amévar 10 op St 1@V mdpwv. Cp. Diels, SBBIn 1884, 343ff, Theophr.
De igne 73f (3aXuraTebHOE CTEK/IO UM 3KUTAaTeNbHOE 3epPKalo HA3bIBANCH OAVHAKOBO:
avaklaoig). Ar. Nub. 767-769.
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LIeHTPUPYIOTCS JTy4H, UCXOfsIye u3 a¢upar».” 3xech omsTh 3uUp ABIAETCA UCTOU-
HIKOM COJIHEYHOTO OTHA, BufumMoe CoJIHIle INIIb IOCPESHMK M YCUIUTENb, a KaHa-
JIBI VUYL <IIOPBI» IIEM3BI COOTBETCTBYIOT «y3KVUM IieisiM» Outonas. VIMeroTcs u gpy-
rue coorBercTBus y [lnorena n ®umonas.’® Crnennduyeckas reopust Conua 6p1a u
y OMIIefloK/Ia, ¥, HeCMOTpPS Ha pasNMyHble NPOTUBOPEUN B CBUJETE/bCTBAX, IO-
HATHO, YTO OHa OblTa moxoska Ha Teopuio Putonas.”’ OH momarai, YTo BOKPYT 3eM-
JIM BpAIIAIOTCA OTHEHHAasA U TeMHas Honycdepbl. OTHEHHAss — 3TO MICTOYHMK COJI-
HEYHOTO CBeTa U TeIUIa, HeCMOTPsI Ha TO, 4TO ByuayuMoe Hamu CoJHIle IpefCcTaBsieT
c000Jf OTpa>KeHHBIIT 00pa3, WM, BO3MOXKHO, 3aKUTaTeTbHOE CTEK/IO0. JINIIb TUIoTe-
TUYECKY B 9TOM KOMILIEKCe COTISIPHBIX T€OPMIT™® MOXKHO YBUAETh XPOHOIOTMYECKII
HOPSIJIOK, HO HeJb3s1 OTPULATh TOTO, YTO OHM BCe Omusku fApyr apyry. OdeBugHO
oco3HaHme Toro ¢akra, uro JIyHa He CBETUT COOCTBEHHBIM CBETOM> TMOOYXIAIO0 UX
VICKaTh BHEIIHVE MCTOYHMKM Taxke miua ComHua u 3Be3n.>® U maxke ecnmu Obl 6bIIO
TOYHO He M3BeCTHO, 4T0 P1Io/ail >KII B KOHIIE IIATOTO BeKa, MBI JO/DKHbI ObIIN ObI
YCTaHOBMUTD MMEHHO 3Ty fiaTy A Teopun ConHua B cucreme Ounosnas.

Coobmenne Apucrorens u @umnmna OIyHTCKOTO O TOM, YTO OO/IBIIYIO YacTO-
Ty JIYHHBIX 3aTMEHMII II0 CPAaBHEHMIO C COTHEYHBIMY 00bACHAMM HammaueM [TpoTn-
BO-3€MJIM ¥, BO3MO>KHO, IPYTOTO 3eM/IETIOJOOHOTO Tejla B IIPOCTPAHCTBE, TIOMeEIaeT

» TuoreH u3 Anomwronnn Al3 = Aét. 2.20.10: konpoedi TOv fjAlov, eig v and Tod
aifépog aktiveg évanootnpilovral (dmootnpilovrat y Bypkepra, onedarka?). Cp. A12 u Al4,
o 3Besfax u Jlyne. Omukyp, ¢p. 343 Usener = Ach. Is. p. 46.18 Maass: kionpoeldij (tov fikiov)
... €K TIVPOG SLA TPNUATWY TIVDVY TO YOG EkTéuTOVTA. — aif1ip, cormacHo AHakcaropy, oTInga-
ercs oT Bosayxa (A70, cp. ¢p. 1, 2, 12); oH Temnblit 1 OKpy>kaeT 3emito. [Juoren n3 Anojsio-
HUM TaKKe roBoput o Oeppotng 100 aibépog (Ach. Is. p. 40.9 Maass).

6 Cp. Bblwe, 1. IV 1, cH. 112; HuKe, cH. 36.

¥ ®p. 44, A30, A56; cp. Burnet, EGP 238f; G. Kafka, Philologus 78 (1923) 212ff (ctp. 213:
usobpereHue cTekna B aTot nepuon); Kranz, Hermes 73 (1938) 103, u Emped. 50. ®p. A 56 B
omucauun AByX nomnycdep odeHs 630k A 30, Ho npu 9ToM COHIIE HAXORUTCS Ha TEMHOI
nonoBuHe Heba. Kadka n KpaHIi ccpImaloTcst Ha yBeMUYUTEIbHOE CTEK/IO; HO IIOPA3UTENbHO,
YTO BCe CBUIETENbCTBA FOBOPAT O poiy 3eM/M B ABJIeHUU dvakAaolg. Mor mu OMienokn
IpefcTaBIATb cebe aTO Kak oTpaxkeHue: CoJHIle KaK HEKOTOPOTO POja 3epKalbHbI 00pa3
3emyu B Hebe?

8 ToktpuHa PuIo/as OTHOCUTEIBHO sICHa Orarofapsi oumbKe, JOMYILLIEHHO AXIUIOM B
COOTBETCTBYIOLIVX TeOPIsIX IMuenokia u Juorena. Bepositao, ®umonait 6611 Momnoxe dmrmeno-
kia. bepuer (Burnet, EGP 298) n Xut (Heath, Aristarchus 90f) canranm, yro Teopust ConHija Im-
Ief{OKIa IO IIPOVCXOXK/IeHMIOo panblite, Llemtep HacranBaer Ha obpatHoM (Zeller, 1 982, 1027).

¥ Auaxcumen A 16 = Espem, ¢p. 145 (Taunepu (Tannery, HScH 216ff) expa nu 6bu1
IIpaB, COMHEBAsICh B €r0 JJOCTOBepHOCTY; cp. Gigon, Ursprung 108), Anakcarop A 76, Dmie-
ok, ¢p.43, 46, A 30; o Ilapmenupe (dp. 15, A 42) cm. Jaeger, RhM 100 (1957) 42ff.
Von, DK 36 A 7, HasbiBasn nyHy Dehoeldéq.

3 «JIxopu BUeNnM OTPAXKEHHBI IIOBCIOAY cBeT», roBoput Bepuer (Burnet, EGP 239, B
pasgerne 06 dmuenokie); cp. Merpogop n3 Xuoca, DK 70 A 9 (ocBemennsie ConmHileM Hero-
IBVDKHBIE 3Be3[Ibl; TaKXKe TNV TV doTpwv dvtadyelav, Hebd. 1.2), u I'mnmokpat (Bblile, I71.
IV 1, cu. 113, 115).
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Hac B TOT >Ke KOHTeKcT.” VIHorma 3emsis, a mHorga IIpoTmBO-3eMJIsl, 3aKpbIBAIOT
conmHeuHblit cBeT oT JIyHbL*” Takoe acTpoHOMMYeCKOe MCIO/Nb30BaHMe IIpoTnBo-
3eMJIM YaCTO MPOTUBOIIOCTABIIANIOCh MPOHNIECKOMY 3aMEeYaHUI0 ApUCTOTeNs, OyATO
ITpotuBo-3eMsis OblIa BBefleHA MUIIb AJISI TOTO, YTOOBI IMIPUBECTY YMCTIO HeOEeCHBIX
Tel K fgecatu.”” Ho ¢ acTpOHOMMYEeCKOI TOUKY 3peHMs Takoe 0OBsICHEHe TYHHBIX
3aTMEHUI HeY/JOBJIeTBOPUTE/IBHO U BBIABJLAET IPOOe/Ibl B HAIMYMY TOYHOT MHPOP-
maryn.”* B m060M cirydae aTa Teopysi 1o MpOUCXOXeHNMIo He mngaropeiickas. Co-
IJITaCHO AHaKcaropy, 3a 3aTMEHNA OTBEYAIOT HEBMUIVIMble TeMHbIE Te€/la, OKPY>Kalo-

mye 3emmo HipKe JIyHBI, a TakKe 3eMHas TeHb.”

Emy cnepgosan mu [Juoren
AmonmoHmitckuit,” a ele O HUX TakKue «3eMJIeNOfOOHbIe» Tela MpU3HaBan AHAK-
cumeH.” Bot BaMm eltie ofHa 0cobeHHOCTD OMI0IaeBCKOI CUCTEMBI, KOTOpast IPUBO-
AT Hac B 00mactpb «¢pusnonornn» (Guotoloyia) mATOro Beka; MPOCTO HEBO3MOXKHO
OTHE/MUTD «VOHUIICKYI0» aCTPOHOMMIO OT «IM(ATOPeiCKOi».

U paxce Hambosee pyBIeKaTe/IbHaA Uesd cucTeMbl Outonas — ABYKEHUE 3eM-
M — He CTOJIb YK OecrperiefieHTHA. JIeBKMIII yTBep>kHaeT: TV yijv Oxelobal mept 10
péoov Stvovpévnv.*® 3pecn, Mo BCelt BUAMMOCTY, TAK)Ke CTABUTCS BOIPOC O HEHa-
6mromaeMoM JIBIDKEHUN. 3eMIs yYacTBYeT B BUXPEBOM BpAIlleHNM, XOTS U MeJJIeH-
Hee, YeM TAHIyIOIYie BOKPYT Hee Tenma. Y AHakcaropa 3emys TakkKe IPUHUMAET
y4JacTyie B KOCMIYECKOM BUXpe, KOTOPBIN, Kak TOBOPUT AHAKCarop, «BOCXUTWI C

3! ConHevHble 3aTMEHMsI IPOMCXOAST C TAKOI Xe YaCTOTOI, HO BULVIMBI BCET/Ia TONBKO
B OJJHOJ YaCTU 3€MHOJI IIOBEPXHOCTM.

2 @y OmyHTtckmit (3 ero kuurnm Ilept ékleiyewg oeAfvg cp. Suda s.v. pIN600@OoG;
Martin, Philolaus 150) u Apucrorens (pp. 16 W., HeT y Rose) = Aét. 2.29.4: avtippder Tote
uev tiig yijg, tote 6¢ Ti¢ dvtixbovog; cp. Apucrorens «O Hebe» 293b24.

3 [Tporus Apucrorens («Meradusnka» 986a8) Bepuer (Burnet, EGP 305) 3asBisiet, 4T0
ITpoTVBO-3eM/Isl «INIIb IUIIOTETHNYECKN IIOfPasyMeBaIach B COOOLIEHNN 00 STOM SIBIEHUII»,
a Yepnucc (Cherniss, Pres. 199) roBopuT, 4T0 APKUCTOTeNb B JPYroM ITacca’ke IOKa3bIBaeT
CBOE «3HAaKOMCTBO C 6€30CHOBATE/IbHOI IPUANPINBOCTDIO €T0 JaBHUX KPUTUKOBY.

3 Oco6oe 3HaueHne aToMy rpumasan Martin, Philolaus 150. Beuto BeIcKa3aHO HpeIonoxKe-
HJie, 9TO «TeMHBIE Te/la» BBEeHbI IS 0OBSCHEHNST PeRKOTo siB/eHust, Korpa ComHIle BUFHO BO
BpeM: JIyHHOTO 3aTMeHM:A Ha IIPOTYBOIONIOXHOM ropusonte (Kneomern 2.6; Heath, Aristarchus
79f; Boll, RE VI 2351; B feitcTBUTeNILHOCTH 3TO siB/IeHMe pedpaxunu). Ho B atom ciydae Tero,
oTbpachIBaolIiee TeHb, JODKHO ObUTO ObI GBITH BbIlle 3eMIN, a He HIDKe, KaK B CIydae ¢ mudaro-
peiickoit ITpoTnBo-3eMIelt; Tak 4YTO Iygaropesiisl UCIOPTIUIA Obl CYIeCTBEHHBIN IIYHKT B MX
rurotese. OfHAKO MA/IOBEPOSITHO, YTO OHYI IME/TN B BUAY MMEHHO 3TO PEKOE SIBIEHIE.

> Anakcarop A 42 §$ 6, 9, A 77 = Teodpacr Phys. op. fr. 19, Dox. 493.

3¢ ITuoreH us Ano/utonuu A 12.

7 AHakcumeH A 7, 14.

% Jlepkunm A 1 §30. [Inanapennn Bo3paxkan MPOTUB TOTO, YTO HEIOBIKHbIE 3Be3/bl
Toxe MoryT apurarbcs (§33; Schiaparelli, Vorl 21 n. 37); cpaBHU Takylo >ke IIPOTUBOpEYN-
BocTb B cucteMe Ounomnast. — C gpyroit croponsl, AHakcuManap A 26 = Esgem, dp. 145: 1} yij
HeTéwpog Kal KIveiTal mept TO ToD KOOUOL €OV, BepoATHO ucmopyeH (kai dkivrog?). Cm.
DK; Wehrli 120f. HempaBunbubim 310 cuntator Zeller I 303 n. 1 u Kahn 54f; npunumator
Burnet, EGP 66 n. 3; Heidel, CP 1906, 2791f; Taylor, Tim. 164; Mondolfo, Inf. 311 n. 1.
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3eM/IVt KaMHU 1, BOCIUIAMEHUBILY, 0OpaTuiI B 3Be3fibl».”” CormacHo JIeMOKPUTY 3eM-
s CHavyaja «Omy)X/jana BOKPYI», a OTOM CTaja IJIOTHOI M TSDKETOM, M OCTaHOBU-
nach B nokoe.** Kak u JIeBKUIIII, OH cYuTasI, YTO HeGEeCHBIN IOJI0C M3HAYaIbHO CTO-
SUL B 3€HUTE, HO IT03)Ke 3eM/IsI HAKTIOHM/TACh K IOTY, ¥ OH CTAJI «CEBEPHBIM IIOJIFOCOMY.
B mpuHiume 3mech mpencTaBieHo 0ObsCHEHNE HeOECHOTO SIBIEHMs MIPY ITOMOIIN
TUIIOTE3BI 00 M3MEHEeH UM TTONoKeHnsa 3emn. !

I[TepBOe MHTYUTHBHOE HPENBOCXUIIEHNE TEOPETUYECKOI TUIIOTE3bI — ITO ellle He
pasButue ee B popMe TOUHOIT 11 Bepuduimpyemoit Teopuit. [loctynmupys chepuaHOCTD
3emu, [TapmeHnz, cKOpee BCero, MCXORNI JIAIIb U3 COOOPKEHNIT CUMMETPUI; U TIep-
BOHAY/IbHYIO MJEI0 O IBVDKEHNMI 3eM/IM TaKKe He C/IefyeT CYMTATh MOIBITKOI 00bsIC-
HUTD crenyduyeckye siBleHrs. ITO MOIIO BO3HMKHYTH IIPOCTO 13 YKETAHVS IIPUATh
3emJIe CTaTyC MOTHOL[EHHOTO WieHa KOCMIYECKOTO Ipoliecca. JIMIIb KOT/ja TIofy, HadaB
C HyJIs1, TIOTBITA/IVICH OTKPBITH (pr3MUecKye 3aKOHBI OObSICHSIONINE BVDKEHNE, TOTAA
BO3HMK/IM T€ CaMble apryMeHTHI, KOTOpbIe, B Iepuof oT Apucrorens fo [Itonemes,
JIO/DKHO OBITH PUMBENN K OTKA3y OT TUITOTE3bI O ABYDKEHNY 3EMIIL.

[IpuHUMO KOCMIYIECKOTO €UHO00Pasusi IEXUT B OCHOBE BBICKA3bIBaHUS Apu-
CTOTENS O TOM, 49TO 3eM/I — 3TO «OfHa U3 3Be3m».*> Ho Bce 3TO HesaMemIuTenbHO
3aBOAUT B 3apociy MMU(OTOTMYECKUX COOTBETCTBUIL. ['epakmuy )Ke MPUNMCHIBAET
mudaropeiiaM IPOTUBOMOIOXKHOE YTBEPXK/IEHNE, YTO 3BE3[Ibl SIBIISIOTCA I€M-TO
Bpoge 3emmn.” ®umonait yamn, uro «JIyHa Kaercs: 3eM/1eoOpasHOIl IIOTOMY, YTO
OHa, KaK ¥ Halla 3eMJisi, HaceJleHa XMBOTHBIMU U PACTEHUSMIU, HO TOJIbKO 6ojiee
KPYIHBIMU U 60JIee KpacuBBIMIL XKUBYLiMe Ha JIyHe )KMBOTHBIE B MATHAALATD pas
60JIblile 3eMHBIX U COBEPIIEHHO He BBIIETIAIOT 9KCKpeMeHTOB. CTOMBKO Xe (T. e. B
IATHAUAT Pa3 [JoJiblle) IINTC U ieHb» (1ep. Jlebenena).* Tepomot u3 Iepaxen

* Beprer (Burnet, EGP 269 n. 2) untupyer Anakcaropa A 17 u ¢p. 16 (nep. Jlebenesa).

0 ITemoxput A 95: kat’ apxdag pév mhdleobat v yiv...

4 Jlepkunm A 27, Oemoxput A 96 (cp. Anakcarop A 1 §9). Kpauu (Kranz, RhM 100
[1957] 122ff, Emped. 50) u3 ¢p. 48 nenaer 3aKIodeHMe O TOM, YTO DMIETOKI BepUI BO Bpa-
menue 3emnu. [naron B «IIupe» 190b rosopur, yro Conuue, JIyna u 3emys mapoo6pasHb
n Haxopsatcs B gBvokeHun (Kranz, ABG 2.46 n. 29), a B «Kpatue» 397d - uro Connue, JlyHa,
3emiis1, 3Be3nbl 1 HEGO M «BCe 3TO» BCerma OeXuT, coBepiuas Kpyrosopor (Boyancé, REG
1941, 146); B 95TOM MOXKHO YBUAETb (PaKT MPAMOTro Nuaropeiickoro BIUAHNA. APUCTOTEIb B
«O Hebe» 293al18: TV mAeioTwv émi ToD péoov kelobat Aeyovtwv (v yijv), doot TOv dlov
0VPAVOV TIEMEPATUEVOVY Elval PACLY OCTABIISET LOCTATOYHO BO3SMOXKHOCTEN IJIs TeX, KTO Be-
purt B 6eckoHedHoCTh Hebec (AHakcarop, JleBkum, [JeMokput?).

42 «O nebe» 293a22; Gunonait A16,21.

# Tepaxmg, ¢p. 113 (113a: tadta 8¢ Ta §dypata év toig Op@kois gpépeTal, BO3MOXKHO,
mobapyeHye fokcorpaga, Kak cunraer Tannepu (Tannery, MSc IX 221ff)), 114, 115 (kaxpas
3Be3fia — MMp B cebe co cBoelt co6CTBEHHOI aTMOChepoii).

* Oyomait A 20: T@v ITvBayopeiwv Tiveg pév, dv ¢ott GIAOAaoG... B pacuers! 3akpanach
oumoOKa 0 TOM, 4TO JieHb Ha JIyHe B 15 pa3 mInHHee 3¢ MHOTO. ITO IPOCTO OOBACHIETCA TEM,
YTO CI0BO «JIeHb» IBYCMBICIEHHO (12 wau 24 vaca). B TeueHue nyHHOro mecsana JlyHna o6-
palaeTcst OfHaXXAbI BOKPYT CBOEI OCH, TaK YTO ee «[jeHb» paBeH 15 3eMHbIM JHSIM (TO eCTbh
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B [LSITOM BeKe JI0 H. 9 HAIMCATI, YTO «KEHINVHBI Ha JIyHe OTK/IA[bIBAIOT sIllla, U Ta-
MOIITHME MJIafIeHIIbl B ISITHAALIATH pa3 KpyIHee Hammx» (mep. Jle6emena).” TepopoT
JICIIO/Ib30BAJI MICTOPUIO O TOM, 4To E/leHa, KoTOpast pojuiach U3 siflja, yrana ¢ y-
HbL;* TOX0XYI0 McTopuio pacckassiBaiot 1 0 Hemerickom JIbBe.”” B mopmep>xky cBo-
eit Teopuu O TOM, 4To JIyHa TaK ke oburaema, Kak 1 3eM/ist, AHaKCarop CChUIaics He
TO/IBKO Ha HAGJIIO/IeHNs 3a YIIaBIIMM METEOPUTOM, HO I Ha ucropuio o Hemerickom
npBe.*® ITudaroperiickas akycma o tom, yro Conuue u JIyna — ato «Ocrposa 6ra-
JKEHHBIX», IPUHAMTIEXXNUT ITOMY >Ke KOHTEKCTy."

HuKTO He MOXKET paccKasaTb HaM O XKUTEJIAX JIYHbI U 3Be3[, KPOMe TOr0, KTO
caM OTTY/Ja POXOM VIV MMeeT KOHTAKT C TAKMMM CYIeCTBAMU; Y M «ITyTelle-
CTBMsA 3a OONaka» elle pas BO3BpallaeT HAc B MUp «lIaMaHu3Ma». Hekoropsre
fleTany HOATBEPKAAIOT, YTO TO, [0 BCeil BUAVMOCTH, peaibHas CBsA3b: TOT (aKT,

15 x 24 vacal), u ee «<HOUb» paBHa 15 3emHbIM HOuaM (Martin, Philolaus 145ff, npencrasiser
Pa3sHOBUHOCTb OCEBOTO BpAILEHNsI, CIMIIKOM CI0XKHYIO, YTOObI OOBSCHATH ee 37ech 6e3
BO3MOXXHBIX OIIMOOK; HO cucreMa ®uionas B LeIOM He OT/IMYAETCS MATeMATIIeCKUMI
TOHKOCTSAMIA).

* T'epopot, FGrHist 31F21 = Ath. 2.57f (tak xe cp. ¢p. 4). Cormacio Mapruny (Martin,
Philolaus 144), sto umeer orHomenue k ®unonarw; cp. DK I 404 n.; Capelle 3; M. Detienne,
RHR 158 (1960) 25ff. He usBectHo, usBnek mu aro Ouonait u3 I'epomora, wim us 6onee
IOpeBHEN TpajuLIuNL.

6 Heoxn u3 Kporona (nxaue He usBecren; nmudaropeen?) y Aputes 2.57; cp. npumeya-
Hye SIxo6u; EBcradmit p. 1488. 19ff (na «Opuccero» 4.121); cp. M. Detienne, "La légende py-
thagoricienne d'Hélene," RHR 152 (1957) 129-152.

“Teponot FGrHist 31F4 = Tarnaun 27; Sunmenns DK 3 B2.

8 A 77. Bo3MOXHO, 00BVHeHMe IPOTHB [leMOKPUTA B IIaryare HalpaBIeHO IMEHHO Ha
ato (D. L. 9.34). Ilosromy Punonait He 6bIT IepBBIM, KTO roBopui 06 oburaemoir JIyne (c
nosponenus I'yunensa (Gundel, RE XVI 771)); cp. Tak xe Orph. frag. 91. Kcenodan A47 octa-
ercst HesicubIM (cm. DK, n. ad loc, n Gigon, Ursprung 172ff). Vicropun o getsix JIyHsl HOCAT
HECKO/IbKO MHOI xapakTtep. Mouceit 611 ceiHom Cenennl (IlmaroH, «TocymapcrBo» 364c,
I'epmecnanakc 2.15 Diehl, etc.), u crpoku, npunucsiBaeMble JNMMEHNUAY, TAKOBBI Kl Yap
£yw yévog eipt ZeAnvng nukopot... (DK 3 B2, Iunbc npunuceiBaer Mycero, DK 133 n.; Kepn
(O. Kern, Religion der Griechen 11 [Berlin, 1935] 175) npenmnonaraer, 4T0 DIMUMEHNUT TOBOPUT
BO BBefieHMN cloBaMu Mycesi; HO, B TF0O0M CIydae, CIOBa Kal ydp €y®... IIOKAa3bIBAIOT, YTO
ObUIN ApyTVIe WIeHbl TYyHHOU ceMbyt. O6 yIIOMMHAHUY IPOPOKOM COGCTBEHHOTO GO>KECTBEH-
HOTO MPOUCXOX/EHMS U OIbITa Cp. IMIenoki, ¢p. 115.13, 117.1).

* Bore, m1. IV 1, cH. 109. 310 HO/DKHO OGbITH CBsA3aHO C ylereHyoi o EneHe (koTopast okaH-
4MBaeT CBOE IyTelleCTBIE Ha MOMAX OaXKeHHbIX), a Takoke 0 Mycee n Omumennpe. Oba BemyT
CBOE MPOMCXOXKMIeHMe M3 BBICLIEN PeabHOCTM U TyHa >Ke BosBpararorcs. — Ilmaton («IIup»
190b) roBopur, uTo 4enmoBedeckas paca npoucxomut ¢ Conmnua, JIynsl u 3emm. Cp. Capelle 3;
Cumont, Symb. 182ff. — VIHTepecHbIM ABMIAETCA B3aMMOOTHOIIEHNE MeXny JIyHOIt 11 ocTpOBOM
I'unepbopees, ormeuenHoe [ekateem Abmepckum (FGrHist 264F7 = DK 73B5 = Diod. 2.47.5): ki
Vv oeAvny €k TadTng Tig vijoov @aivecBou mavtehdg OAlyov dméxovoav TiG YAG Kai Tvag
gEoxag yewdeig Exovoav. Ilyremmectsue Ha JIyHy GbUIO CIO>KETOM poMaHa I(aropeiicTBYIOLIEro
AmnTtonus [luorena, Ha koroporo JIyknza Hanmcan napopuio (Lucian Ver. hist, 1.111f.).
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9TO LPYroil MUpP «BelNMIeCTBEHHee U KpacuBee», SIBJISIETCS YaCTbI0 9KCTATHde-
CKOTO OIBITa,” a cBOOOJA OT BBIIE/IUTENbHOI (YHKIUY IIpeAIonaraeTr Cyle-
CTBOBaHIUe 3a IIpefie/iaMn Tea.”"

Ho ITpotuBo-3emMs TakXe BIMCHIBAETCS B 3Ty KapTUHY. [epofoT yTBep)xiaer
TaK e, 4TO IpubI (CTePBATHUKY) He SBIAIOTCSA YPOXKEHI[aMI Halreir 3emn, eival
TOVG yomag ag' tépag yiig, adnlov fuiv.”> ITo He MOXKeT OBITH yKazaHueM Ha JIyHy,
KOTOpasi He sAB/IsAeTCs 4eM-To HeBupauMmbiM. Ho mmdaropeiickas IIporuso-semst —
3TO Yf dAAN, NUiv d8ehog,™ Tak 4To AvTiXOwV HEOXXMIAHHO IOAB/IAETCS B JIUTEpa-
Type IATOTO BeKa B 4MCTO MuduieckoM KoHTeKcTe. CTEpPBATHUKM, O KOTOPBIX IO-
BOpUT ['epofioT, SABTISIOTCS panoHanu3anyet rpuduHOB — u3 yOTeG B ypUTEG — KO-
TOpble KMBYT II0 AOpOTe B CTpaHy rumepboperiileB, Ha BXOfie B IOTYCTOPOHHMI
mup, «Gripes Hyperborei, quos... generat mundus alter».>* ®eomommn npeacrasisier
CuteHa TOBOPSILIMM O GECKOHEYHO BENTMKOM «KOHTUHEHTE 3a Ipele/iaMyl HAIero
Mypa», 9by OOUTaTe/M BABOE OOIbIIe 1 XXMBYT BABOE HOJIblIe HAc. Bce 1x 3aKOHbI
IPOTMBOIIONOXKHBI HAIMM. VI eciit 6bI 3TU CyIecTBa OFHAXKABI TOXKeTIanu IPUNTH
Yl HaBeCTUThb HAC, OHY ObI ZOLUIM JINLIb [0 TUIepOoperileB ¥ BEepHYINCh Hasam.>
Tema IIpoTnBO-3eMIM, Ha KOTOPOJ BCE MPOTUBOIONOKHO TOMY, YTO MbI 3HAaeM,
UMeeT LIMPOKOe XOXKIeHue B (OJIbKIOpe M OKasblBaeT OIpefle/eHHbl a¢ddeKT Ha

0 Cp.Ilnaron «®egon» 109b, ITnyrapx De gen. 590c, De sera 563 f.

' D.L. 8.19, o ITudarope: ovdenwnote £yvwobn obte Staxwpdv... Jlykuan Ver. hist. 1.23,
Krecuit FGrHist 688F45 §44 = Phot. Bibl. 48b12 (Rohde, Rom. 206 n. 4, 288 n. 2). Orcyrt-
CTByeT 1 OOBIYHAs INMINA; JYHHBIN Hapop JlykmaHa mmraercs samaxamu (cp. MeracdeH y
Crpabona 15, p. 711, Plin. HN 7.25, Plut. Defac. 938, efBa mu cy4aifHOCTb B KOHTEKCTE TTyH-
HBIX obuTareseit), Takxe kak u cmepth (Jlykuan «Xapon» 22, lepaknut, p. 98). BosmokHo,
KOPHH 9TOI1 Uieu KPOIOTCA B MPaKTUKe MIAMaHOB, KoTopble (B Ckndum) ZoCTHUraIM 9KCTasa,
BAbIXas omnpepeneHHble ycnapenus (Iepopmor 1.202, 4.75; Meuli 121ff; Schol. Lucian p.
20.13). Apucrorens coobmaer, 4To, corlacHo mumaropeitam, tpépecdat.. &via {@a Taig
oopaig (Sens. 445a16 = DK 58 B43); u 970 MOXeT ObITh IIOHATO KaK OTHOCsIeeCs K 0OuTaTe-
nsim JIyubl. Cam Apucrorens («O IpOMCXOXKEeHNN KMBOTHBIX» 761b21) momyckaer, uto JIy-
Ha oburaema (B moxoxeM KoHTekcre [IInaroH] «Ilocnmesaxkonue» 984d), m ymommHaer o
«CTEPBATHUKAX» «PYyTroli 3eMn» (HIDKe, CH. 52).

2 FGrHist 31F22 = Arist. Hist. an. 563a7. SIkobu B npuMedaHuy yrnomutaer JIyHy, HO ¢
COMHEHMEM.

>3 Apucrorens «O Hebe» 293a23, b22.

> Anyrneit «Meramopdossr» 11.24.3. V Jlykuana (Lucian Ver. hist. 1.11) nyHHBII Yerio-
BEK CKadyeT BEpXOM Ha cTepBsATHIUKe (inmdyvmol). 3gech JIyna u IIpoTnBo-3eM/Is CIMBAIOTCA
B efuHOM 06pase (cp. Bbie, 1. 111 1, cH. 78).

> FGrHist 115F75 = Ael. VH 3.18. Pone (Rohde, Rom. 219ff) Bugut B 9TOM IOMBITKY
HPeB30JTH IUIATOHOBCKYI0 ATMaHTUAY (KATavTikpd fmelpog, «Tumei» 25a); um 61mM3Kyio
cBa3b ¢ «DeoHOM» (BBILIE, CH. 50), B KOTOPOM «MCTHMHHAsH 3eM/Is» 6orblie 1 Kpacusee. Ox-
HAKO 9TO He 3Ha4nT, 4T0 DeoroMIr MpoN3BOIbHO pa3sBMBAeT INIATOHOBCKUE YTBEPXKAECHUS;
CKOpee BCETO OH MCXONMT U3 TOM Ke Tpaguuun. — «VICTMHHBI KOHTUMHEHT» IO Ty CTOPOHY
Harero Mupa, 3a OxeaHowm, mosABnAerca Takke y Ilnyrapxa (Plut. De fac. 941b), B mudaro-
pelickoM 3aKmounTeIbHOM Mude, a Taioke Schol. PI. Ale. 122a; cp. Ilambulus in Diod. 2.56.



Banbrep Bypkeprt / XXOAH Vol. 5. 2 (2011) 287

JIUTEPATYPy O IYTEILIeCTBUSX;® B OCOOEHHOCTHM 9TO SIB/ISIETCSA OOLIMM MECTOM B
npepncraBiaeHnn o 3arpo6Hom Mupe.” Takum obpasom, mudaropeiickas IIpoTnBo-
3eM/Is1, 0OMTAEMOCTb KOTOPOJI He IOABEpPraeTcsi COMHEHMIO,™ MIMeeT pealbHOe 3Ha-
JeHMe B Mype Muda, I ee IOI0>KeHNe B aCTPOHOMIYIECKOT CUCTeMe eCThb OTpaKeHune
ee xapakTepa. O4eBUIHO, /I TAKOTO B3IJIA/A MMEETCA MPEANOChIIKA B IIAMAHCKOM
IOBECTBOBAHNUY, OIM3KOM K TOMY, KOTOPOE JIeKUT B OCHOBAaHUY MICTOpUM OOuTae-
moit Jlynel. Jlerenpa o ITudarope u JOKTpUHA TPaHCMUTPALIUY, BKYIIE C aKyCMOIL O
ToM, 4TO JIyHa n Connue - ato OcTpoBa brakeHHbIX, IpeAnonaraeT MMEHHO TaKOIl
IIAMAHCKUI MOAXOM, TaK YTO Mbl, IO BCEN BUAMMOCTY, BIIpaBe CUUTATh BEChb 3TOT
KOMIUIEKC MU(AropeiickiuM — BEPOSATHO, YTO PA3IMIHbIE YEPThI BCETO 3TOTO BOCXO-
nAaT K camomy IIndaropy, 1, Bo3MO>KHO, OH 6bIT Harbo/Iee BBIFAIOMIMMCS YICHOM BO
BCeOObEMITIONLE LIeTIV TPA/IUILIVIN.

Cucrema ®wuionasd, B KOTOPOJ, KaK MBI BUMIE/IM, TPYSHO OOHAPYXXUTb YepTHI
HAy4HOJI aCTPOHOMMUY, Tellephb 3aHMMaeT rogobarolee el MecTo psafoM ¢ I'epogoTom
u3 I'epakien, a MOXXeT Jlake M paHbllle, TO €CTb BO BTOPOJI NOJIOBMHE TIATOTO BeKa
JI0 H. 9. — TOYHO BO BpeMs >u3Hu mudaropeiina ®uonas, o koTopoM ropoput Ina-
TOH. Bce 9TO BO3HMKaeT 13 TaKOro ke MHTepeca K MHTepnperanyy Mnuda, Kak n'y I'e-
POnOTa: peBHAA TPafuLNA, IepefaHHas v uobov oxfiuarty, Tenepb chopMyIMpoBaHa
II0-HOBOMY B TepMIHAX COBPEMEHHOII eCTeCTBEHHOII (umocodym mmm «pusmonornm»
(¢uotoloyia). Takum o6pasom, MmaMaHCKMe MBI IPYHIMAIOT KOHKPETHYIO GOpMy B
KauecTBe CHelV(PIIeCKNX KOMIIOHEHTOB MMpa, U 3eM/IA OITyCKaeTCs 0 UX YPOBHS,
CTaHOBSCH «OIHOII 13 3Be3M». «DKCLEHTPUIHASA» TTO3UIMA 110 OTHOILIEHNIO K BellaM,
HEKOTOpoe obeclieHMBaHMe 3€MHOTO CYIIeCTBOBAHNSA IO CPaBHEHMIO ¢ «bojee 4m-
CTBIMI» MYpaMy,”’ HECOMHEHHO, SIBISIETCS 3[1eChb CTO/Ib )K€ CUIbHOI [IBVDKYILeil CHi-
7I0¥1, KaK ¥ TpeOOBaHMe CUMMeTpuy, comocTasiiomeil OAvUnog 1 Zavog guhaxr,
«IIpenen», rapMOHMYHO COeNVHEHHDIN ¢ «becnipenenbHbIMY.

[Ipoxkr, a Bemen 3a HuM 1 Jamacknit,” coobmrator, uto Oumomnait «IOCBATUI»
HEKOTOpBIe reoMeTprdecKue GUTyphl OIpefie/IeHHBIM 60raM — TpeyronbHnk KpoHo-

% Tepopor 2.35ff: Aiydmtior... t& moAA& mavta Eumalv Toiot dAhowt dvBpwmotot
¢otoavto f0ed te kal vopovg.

7 L. Levy-Bruhl, The "Soul” of the Primitive, tr. L. A. Clare (New York: Praeger, 1966)
303 f. Cm. Takoxe Pi. fr. 129: y Hac neHb, y HUX HOYb U T. [.

% Ouomait A17, Tovg €v ékeivn... Bypx (G. B. Burch, Osiris 11 (1954) 286-289) yrBep-
Xpaet, 9To IIpoTrBO-3eM/Is Hy>XKHA AJISI TOAREP)KaHMsI PABHOBECHSI B KOCMOCE; HO eCTIN 3TO
TaK, TO 1 obutaemas JIyna gomxHa nmers [Ipotuso-nyny (288, n. 96).

¥ Cp. akyemy: ti dAnBéotatov Aéyetal, 81t tovnpol ol &vBpwmol, &yabov oi mévoL... Emi
KoAdoetl yap ENOOvTag Sel kohaoOivar (SImenux «Kusup [Iudaropa» 82, 85; Beiue, 1. 11 4,
CH. 14).

 @uomait A14 = Procl. In Eucl. 130.8, 166.25, 173.11, 174.12. B gpyrom mecre IIpoxi
ymommHaer o nudaropeiickoit cssu oxfipara u 6oros (Theol. PL 1.4 p. 9; In Parm. p. 647,
924 Cousin [Paris, 1864]), Tak uro Jamackuit (Damascius, Princ. II 127.7 Ruelle)) mor ns-
B/IeYb [JOIO/THNUTENbHbIE CBEfEHNS O KPyre 1 IONyKpyre u3 6Gojiee [JeTaTbHOTO M3/IO>KEHNS
ITpoksa, KOTOpOe HBIHe yTpadeHo. B moboM caydae, mpepioxeHye: kKol URmOTe («BeposIT-
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cy, Aupty, Apecy u Jluonucy, yron xkBagpata Pee, [lemerpe u 'ectun, a yron gseHa-
ALATHUYTONbHMKA 3eBcy. [JaMackuit fOOaB/IsAeT, YTO MOMYKPYT ObUI MOCBsIIeH [lnoc-
KypaM. DTO IOC/IefiHee CBU/IETE/IbCTBO MOKHO ObLIO ObI JIETKO OTBEPTHYTb, €C/Iu OBl
OHO He TIOATBEPXKAAIOCh 6oree ApeBHUMM MUCTOYHMKaMM. EBIOKC yrmoMuHaer, 4To
COTIaCHO MM(AropericKoli JOKTPMHE TPEYTONIbHNUK MPUHAIIeXUT Aupy, JInonncy n
Apecy, a yron kBagparta Pee, Apponure, [lemerpe, ['ectunu n I'epe, yron gsenapma-
TUYTOJIbHMKA 3eBCy, a yron 56-yronbHoit ¢urypsl (hekkaipentekontagonion) ryou-
teipHOMY Tudony.” Takum o6pasoM, coBpeMeHHMK IlnaToHa HpUIMCHIBaeT 3Ty
IpUMeYaTe/IbHYI0 JOKTPUHY APeBHUM IudaropeiiijaM. YdeHble, HaunHas ¢ boaxa u
3akaHumBas LlemrepoM, He IMpefCTaB/IANY, YTO C STUM Jenarh,” moka TaHHepn,
Hero6omn, bom u Omuebepu (Tannery, Newbold, Boll, Olivieri) e ykasanu Ha
cBA3b ¢ actponorueil. COITTaCHO acTPOJIOTMYECKOIl IPpolLeflype, KOTopasi ZOBOIbLHO
4aCTO MTOBTOPSIETCS C HEKOTOPBIMYU M3MEHEHVSIMMU, TPEYTONbHUKY U KBa[ipaThl BITU-
CBIBAIOTCSI B 30AMaK ¥ IIO9TOMY aCCOLMMPYIOTCS C 9eMeHTaMy M IUIaHeTaMiu.®
Vimetorcs derbipe Tpiywva M TpU TETPAYWVA, TPEYTONBHUK OXBATBIBAaeT YeTBIpe
3HaKa, KBafjpaT — TpU. DTO NMPU3BAHO OOBACHUTD CTPOTOE COOTBETCTBYIE B CUCTEME
®utonas Tpex 60rMHD C KBaAPaTOM, U YeTbIpeX OOTOB C TPEyroIbHUKOM (Haxke ecn
9TO TOYHOE COOTBETCTBME He 3apUKCHPOBaHO B coobuieHnn EBpoxca). [IBeHana-
TUYTOJIBHUK, KOTOPbII I COOTBETCTBYET 3€BCY, MPEACTAB/IAET COO0II BeCh 30/1aKajIb-
HBIJI KPYT C IBEHAIaThi0 3HaKaMM. [10/10BMHA 3HAKOB 30[jaKa CTAHOBATCSA BUJM-
MBIMM B OJJHY HOUb, 1 9TO IIPeAIO/IaraeT MoIyKpyrT, IIOCBALIeHHbII [Juockypam. Otu
CBIHOBBSI 3€Bca XMBYT 1 yMUpaIoT B pasHble gun.** Ilepuon obpamenns FOmurepa

HO») G kKaBOAov eimelv TO pEv mepLpepes Kovov oxXApd €0ty TAvVTwVY TOV vogp@v Bedv f
voepoi Td 8¢ e0BVYpappa Ol €kAOTWYV, ABIAETCA HEOIUIATOHMYECKON MHTepIIpeTalye,
BO3MOXXHO, caMoro JlaMmackus.

' EBpokc, ¢p. 84 Gisinger = 293 Lasserre = Plut. De Is. et Os. 30.363a. [laapiumunr
(Schaarschmidt (43ff)) yrBep>xpman, B COOTBETCTBUY CO CBOMM OCHOBHBIM apryMEHTOM, 4TO
aToT dpparmenT EBmokca comuntenbubiit. Ho bomn (Boll, Sphaera 472-478) Bossopun fpyrue
IIOXO0>KMe NIPU3HAKM aCTPAJIbHOI Teonornu K EBOKcy.

62 Boeckh 152ff, Zeller 1 499 n. 1.

 Tannery, AGP 2 (1899) 379-386 = MSc VII 131-139; Newbold 198ff; k coxanenuzo
Bonn HuKorpa fieTanpHO He pa3pabaThiBal Te BO3SMOXKHOCTH, O KOTOPBIX OH roBopui B NJb
1908, 119 (= KiSchr 19f, repeated 382). Olivieri 30ff. Tpiywva accounnpyercs ¢ 4 cesoHamu un
4 sneMeHTaMM, XOTs HasBaHHble DuIo/IaeM GOTMHM He MOTYT MMETDb IIPSIMOTO OTHOLIEHMs
HY K HMM, HU K 3HaKaM 3opuaka. OnuBbepu (Olivieri) IOIBITaNCA OCYLIECTBUTD [eTAIbHYIO
unTtepnperaio. bomn (Boll) ykasan na cBsa3p maners! I0mmrep ¢ gopexaronoM. Hproo6omp
(Newbold) perunmncst Ha aCTPOHOMMYECKYIO MHTEPIIPETALMIO CBA3K MEXAY TudoHOM U 56—
yronpHoIt ¢purypoit (207ff). Cp. 28-gueHsiit Mecsn (Plut. De Is. et Os. 3671).

8 «Opuccest» 11.303f; cp. Delatte, Litt. 115f; Carcopino, Bas. 358C and esp. Cumont,
Symb. 74ff, Lux 192ff; (Ilnaron) «Axcmuox» 371; SAmBnux «Kusup ITudaropa» 155; Eust. p.
1686.30, 410.18. Y Cexcra Omnupuka (Sext. Emp. Math. 9.37) Inockypbl UMEIOT OTHOLIEHNME
K monycdepam gHA 1 Houu (cp. DMmenok, Boiute, cH. 27). Jlakrannuit ITnanuyg (Lact. Plac.
Theb. 4.527) npunuceiBan [Indaropy foOKTpuHY 0 ABYX I0on0BMHaX Hebec. — Heb6o HasbIBaeT-
cs1 3escoM (Ommenoxi, ¢p. 142.1, Hemoxkput, dp. 30; cp. Kpuruit, pp. 25 u mosgnee Apar 1ff,
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IOYTY B TOYHOCTY paBeH ABeHapuaTu rogam (11.86), Tak 4TO 3a OAVH FOJ OH Ilepe-
ceKaeT IpMOMM3NTENTPHO OAMH 3HaK. IlocTpoeHHslit Ha aToM Dodeketerides mpumm-
coiBaercs 3opoactpy u Opdeto; BaH aep BapieH COOTHOCUT 3TO C «IIPUMUTHUBHOI
30 11aKa/IbHOM aCTPOJIOTMeENt», TIOMy4YMBIIell pasBuTHe B BaBulIoHe B IIeCTOM BeKe
70 H. 3.°° OpaHK HacTauBaeT Ha TOM, YTO KaKMX-/11b0 C/IefoB acTponoruu B I'perun

no crapocty IlnaToHa He oOHapyxuBaercs;*® ofHako He TonbKO EBHOKC,”

HO U
Krecnit roBopAT 0 Xa/aeiickoM raffaHui 1o 3BesfaMm,” a OTpakeHus acTpOJIornye-
CKVMX Mpelt 6bl 06Hapy>KeHbI B I'MnnokpaToBckoM «Regimen».” Ecnu sopmax 61
npuBHeceH B ['pennio u3 BaBunona o 500 r. o H. 9.,”° a m1aHeTs! 0KO7I0 440, MOX-
HO OBUIO OBI C/Ie/IaThb BBIBOJ O MIPUCYTCTBUY MOXOXKVIX aCTPOTOTMYECKIX KOHIITIIINI
flake B CUTYallMy OTCYTCTBUS HPSMBIX CBUJETENbCTB. B coenmuenun muda n «pu-
3uonorum» (Quololoyia), KOTOpoe 3aCBUETENbCTBOBAHO B acTpoHoMuy Puonas,
MBI TaK)Ke HaXOAVM IIepBble IIary acTPOJIOTUY; XOTsI BABUIOHCKIE TaOIMIKY 3aMe-
HEHBI 3/1eCh Mfeelt yIia — rpaduIecKuii, reOMeTpUIecKIit, TaK CKa3arh, U crienndun-

YECKM «TPEYECKUIT» STIEMEHT.

Ouuwmit, ¢p. 345 Vahlen, Makpobuit «Con Cunmnmona» 1.17.14). OH sBIsIeTCS TaKXKe OTHEM
(Ommnepoxn, ¢p. 6.2), BosgyxoMm ([dmoreH us Anomwronuu A8, Espunup «TposHus 886);
Aw¢ aibnp, Tepopor 7.8y, EBpunug, ¢p. 839; Tak >xe cm. Hebd. 6, Boiite, 1. IV 1, cH. 66.

5 Anf. 243.

% Frank 281f.

 Fr. 343 Lasserre = Cic. Dip. 2.87: "Chaldaeis in praedictione et in notatione cuiusque
vitae ex natali die minime esse credendum.” CoMHKTeNbHBIE COOOIIEHMS MPUHALIEKAT
ITceBno-Apucroreno (¢p. 32 = D.L. 2.45) u Ay T'ennuio (Gell. NA 15.20.2).

% FGrHist 688F1 §$§ 23-25.

% W. Capelle, «Alteste Spurcn der Astrologie bei den Griechen», Hermes 60 (1925)
373-395.

7 Cm. Bhie, 1. IV 2, cH. 53-55. Bokep (R. Boker, RE XXIII 876), Ha OCHOBaHUM COMHIU-
TelbHOI KOHBeKTYphI (Plin. HN 2.31), 3omuakanpHble trigona mpunuceisaet Kieocrpaty.



4.TAPMOHMS COEP Y1 ACTPAJIbBHOE BECCMEPTUE

«MysbIKa chep» — 3HAMEHWUTDII ¥ BIEYAT/LAOMMI 006pa3, O0beAVHNBIINIT MY3bIKY U
acrpoHoMyto. OH 3aCBHIETe/IbCTBOBAH Y APUCTOTEIIA' 1, OIIOCPeiOBaHHO, y [Iatona’ B
KavecTBe JOKTPUHBI Imudaropeiiiie, KOTOpble MHTEPIPETUPOBAIY MUQOTOTIIECKIX
CUPeH KaK VICTOYHMK KOCMIYECKOJl My3bIKIL.® YdeHble JOIroe BpeMsA CUUTAIN, YTO My-
3bIKa cpep He MMeeT OPTaHI4ecKoll cBA3M ¢ cucremoit Pusonas, MOCKONBKY TPYLHO
COOTHECTY IeCATb BPAIIAIOIMXCSA HeOECHBIX TeT C My3bIKOIL.® CYMTaIoCh, YTO UCTOY-
HMKOM MJIeM CKOpee BCero ObTa accoImaiyisA ApeBHeN ¥ OOIIeM3BECTHON «CeMMU-
CTPYHHO» JIVIPbI % ¢ mo3mHel, HO He MeHee M3BECTHOI, Uieell 0 KOMMIeCTBe IUIAHET,
paBHOM cemu.” O61mas mpupopa mudaroperickoil My3bIKaIbHOJ TeOpUM yKa3aHa Bep-

! «O nebe» 290b12ff («mmaropeiinpl» ynommHatorcs B 291a8), ¢p. 203. Apxur, ¢p. 1,
Plut. Mus. 1147a. CTporo roBops, BbIpa)keHue «rapMOHMA cep» HEyMeCTHO 10 BpeMeH EB-
IOKca, IIOCKO/IBKY TOTa TOBOPIIM O Te/laX, Ko/lecax, KobliaX, Kpyrax B Hebe, HO He 0 cde-
pax (Burnet, EGP 110).

2 «TocymapcrBo» 530d, «Kparmm» 405¢; T.x. «T'ocymapcrBo» 617b, B Mude 06 pe.
O «Tumee» cm. HIDKe, cH. 19.

> 06 akycMme o TeTpakTuie, cM. Bble, L. 11 4, cH. 154. ITnaton «TocygapcrBo» 617b. 06
upee cuper cM. E. Buschor, Die Musen des Jenseits (Munich, 1944); o mudaroperickoit uH-
tepuperaunn, Delatte, Litt. 132f, 260f. B xpame Bbena B ITanbmupe (paussis umnepusi) Cupe-
Hbl U300pakeHbl BCled 3a IUlaHerapHbiMuM Ooramu; Kyprmyc (L. Curtius, RM 50
(1935) 348-353) MHTEpIpeTUPYET UX KaK MMEIIINX OTHOLIeHNe K My3biKe cdep. C mpyroit
CTOPOHBI, IIO3[Hs1s Iudaroperickas TpafguLysa roBopuia o Mysax B OTHOIIEHUM K TaPMOHNII
cep u paccmarpmBama CupeH Kak o6pas IyBCTBEHHON, 3eMHOI MysbIKW; cM. Knmmenr
Anexcanppuitckuit «Ctpomarsl» 1.48.6, ITopdupmit «Kusup IIudaropa» 39, Hemodun 23
(Mullach I 486), u P. Courcelle, REA 46 (1944) 73ft (vs. Cumont, Symb. 329f). - Cam «[Iuda-
rop» roeoput, Schol. Od. 1.371 = p. 172.6 Thesleff, #{w yevépevog t0d owpatog dkrikoa
éupelodg appoviag 1 Huxomax Tak >xe cooburaer, uro IIndarop Mor ciblmaTh rapMOHNIO
cdep (Por. VP 30 = Iam. VP 66f, c omn6ouHoit nHTepIiperanueit Gpp. 129 Immenokia).

* Martin, Pyth. 110ff; Tannery, Astr. 327; Zeller I 540 n. 2; van der Waerden, Astr.
29. Tannepu (Tannery, cf. MSc. VII 158f) yrBepxpaaer, 4To «rapMOHMsI cep» MOIBUIACH
yxe mocne Puonast, XoTs 06b619HO cucreMa OuIonas paccMaTpUBAETCS KaK ee MOCTIeNyIo-
mee pasButiie. He BaXXHO, 9TO B COXpaHMBIINXCS pparmeHTax Outonas HET PSMOI CChII-
K Ha KOCMMYECKYI0 MY3bIKY; B TAKOM CIydae JoKcorpadel efBa au Haum Obl UM MECTO B
TaKuX pasgenax, kak mepl Tafewg dotépwv (A16), mepl hiov (A 19), mept yig (A 21). Mbt
IeVICTBUTE/IBHO HaXOAMM BbIpaxkeHNe Yopevev B A 16; u Aristid. Quint, p. 145 M. = 119.27
W.-IL. BUpAT B c10Bax d0Tpwv X0pOG HaMek Ha TNV TOV TAAVATWV EUpeAT| Kiviowy.

> Xots emte o Bpemenu Tumodest, Muctnait uz Komopona nzobpen 10-cTpyHHy0 TPy
(Nicom. Exc. 274.4 Jan).

¢ Capkodar us Arma Tpuama, Hymn. Hom. Merc. 51, (Terpander) fr. 4.4, Pi. Pyth.
2.70, Nem. 5.24, Bacchyl. 20b2, Ion of Chios fr. 6.3 Diehl, Eur. Alc. 446, Ion 881, etc.
Cwm. Deubner, AM 54 (1929) 194-200. He o4eHb MOHATHO, Kak 3TU 7 CTPYH ObLIM HaCTpoe-
HBI; HIDKe, T1. V 2, cH. 34ft.

7 Varro Atacinus fr. 14 Morel (Gramm. Lat. VI 60), Philo Op. 126, Nicom. Ench. 3
(cf. Th. ar. 71.15ff), Lucian Astrol. 10, "Orpheus” Orph.frag. T58a = Serv. Aen. 6.645,
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HO, BefIb OHAa CBOIUTCSA K CBA3U 4MCel U 3BYKOB. |apMOHIYeCKIe MIHTepBa/Ibl COOTBET-
CTBYIOT TapMOHIYECKV/M OTHOLIEHVSIM PAcCTOSHUS Y CKOPOCTY;® 1 TIOCKOIBKY MY3bI-
KaJIbHble TOHA, OT/e/IeHHbIe OT BCAKOTO IIYMa, IIPeIIo/araloT efyHoe JBIDKEHNE, TO U3
BCEro 9TOTO MOXKHO C/Ie/IaThb BBIBOJL O MI(aropeiickor aCTpOHOMIYECKOI CHCTeMe, CO-
I[JIACHO KOTOPOJ IJTAHETHI, BCE CeMb, BPAILIAIOTCA BOKPYT 3eM/IM B €MHOM [BVDKEHUI,
Ha PasHBIX PACCTOSHMAX APYT OT Apyra. JTa mudaropeiickas acTPOHOMMA, 3aCBIJIe-
TeNbcTBOBaHHasA y Ilnatona, Morma 6bITh 1300pereHa emte go Puonas.’ Ecmu ata cu-
CTeMa MPUHAISKUT IIATOMY BEKY, TO «I¢aroperickasi acTpOHOMISA» JOCTUITIA HeBe-
POSATHBIX BBICOT JlaXKe paHblIle; a eC/IM IOC/IefHee He MOXKET ObITh IaTYPOBAHO paHbIIIe
Apxura, Torga «Putonait» CTaHOBUTCA MOJJE/NIKOM, KOTOpasd, TeM He MeHee, BO3HUKIIA
IO BpeMeHM APUCTOTETA.

[TopasutenpHoO, 4To Apucrorens u Anekcanap AQpoansniicknii, HUTHPYOLINIL
HBbIHE YTPAaueHHYI0 KHUT'Y ApucToTess o nudaropeiax, He Ae/laloT pasInduii Mex-
ny cucremoit ®uronas 1 OOLIENPUHATON, 3HAYUTEIBHO OT/INYAOIIEIICs mudaro-
pevickoit actponomueit.'’ Ecin, Kpome TOTO, IPUHATH BO BHUMaHMIe, 4TO 0 EBfokca
He ObUIO MaTeMaTW4YeCKOJl Teopuu IUIaHeT, OCHOBAHHON Ha Vjee e[VHOTO Bpalla-
Te/IbHOTO [IBVDKEHMS, TO HaM HMYETO He OCTAeTCs, KaK NPpU3HaTb HEBO3MOXKHON
BCAKYIO PaHHIOI0 MaTeMaTHYeCKyl aCTPOHOMMIO, Ha KOTOpPOIi My3bIKa cep Moria
Ob1 6a3mpoBathbcs. VITak, clefyer IpusHaTh OMMOOYHOI Ty TOUYKY 3peHMs, KOTOpas
BBIIBUTA/IACH MHOTO pa3 B KayecTBe (PaKTM4YeCKy caMo cob0ll pasyMeIoleiics, co-
IJITaCHO KOTOPOJ TeOpMsI KOCMMYECKOI My3bIKe JO/DKHA BBIBOAUTHCA M3 HEKOTOPOTO
pofia HayYHOTO 3HAHMs. !

Hu ogHO u3 00bsACHeHUT HeOECHOI raMMbl, M3BECTHBIX B TPAAMUIUY IO3THEN
AHTMYHOCTY, He ABJIAeTcA ayTeHTUYHBIM. [InaTton rosoput B «l'ocymapcrse» o eap-
MOHUU BOCBMMU TOHOB, a JpaTtocdeH B «['epmece» IpenCTaB/IseT ee KaK LIKATY
JUIMHHOI B OKTaBy.'” Takum 06pasoM, IpeBHeIiIINe UCTOYHUKY TOBOPST HE O CEM,
a 0 BOCBMM HOTAX, BKJIIOYAIOIIMe, KaK ¥ IVQaropeipl B pacckase ApUCTOTEIA,

Dio Cass. 37.18, Lydus Mens. 2.3. DT cCbUIKY He BBIIJIARAT 607ee LPEBHUMH, Y€M Te, KOTO-
pble TOBOPSAT O 4YMC/Ie 7 KaK O CBSA3M MeX[Y My3bIKOI U acTpoHoMueit. Kak mogdyepkusaer
Pome (Roscher), u Toro u gpyroro Her B Tpakrare «O cegmunax». CeMepky, Kak OTIIPaBHYIO
TOYKY J/ISI LIeJI0N TeOPUY KOCMIYECKOIT MY3BbIKM IIPYHIMAIOT, CPeRy Npounx, Jan, Philologus
1893, I5f; Wilamowitz, “Die Harmonie der Sphéren”, Reden aus der Kriegszeit 111 6 (Berlin,
1915) 15; and Gundel, RE XX 2056.

8 Apucrorens «O Hebe» 290b21, fr. 203.

® Cp. Frank 30ff; van der Waerden, Astr. 26, 20ff; Junge, Ce+M 1947-1948, 183ff.

10 Alex. Met. 41.2f = Arist. fr. 203 ssBHO oTHOCUT rapMoHuio cep K «10-Tu IBYUKYLIUM-
Cs T€1aM».

! Cornacxo Tanuepu (Tannery, Astr. 328), rapMoHust cep BBIBOFUTCS (MM «CTIERYET»,
découlée) u3 mpen rocmopcTBa Hayk; cormacHo Junge, CeéM 1947-1948, 185ff, — u3 oTkpsI-
TVsI TOTO (paKTa, YTO IJIAHETHI MMEIOT PUKCHUPOBAHHbIE OPOUTAIPHbIE [TEPUOLEL.

2 TInaron «TocymapcrBo» 617b, Oparocden, ¢pp. 15 Powell = Theo Sm. 105.15, Anat. p.
38 (Th. ar. 75.6); cp. Theo Sm. 142.7ff = Chalcid. 73.
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chepy HemmoOABIDKHBIX 3Be3f B KocMumueckuit opkectp.' Illkana myssiku cdep, KoTo-
pas B [03[HMe BpeMeHa OblIa M3BeCTHA 0ojiee IIMPOKO U MPUINCBIBA/IACH CAMOMY
[Tndaropy, B ZeVICTBUTEIBHOCTI SAB/IAETCSA MCIIOPYEHHOI Bepcueil onycanusa Opa-
ToceHa, CO3[jaHHas U3 CTPeM/IeHN IIOCTPOUTh Ha ee OCHOBe KOCMMYECKue IIpo-
nopunn.'* VI3 monerrku Lniepona B «CHe Crunnona»'® o6beInHUTD BoceMb cdhep
U CeMb HOT IOJTy4YW/ICS MO3aW4YHbI KoMIrpomucc. Hukomax okasancs 6oree moce-
TOBaTEe/IbHBIM, UCK/IIOUMB [IBVDKEHME HEMONBVDKHBIX 3BE3J, M OCHOBAB CUCTEMY Ha
VHVBNAYaIbHOM ABVDKEHNN IVIaHET B 30[j1aKe, TaK uTo JIyHa, Oyayun 6osee ObICT-
POIJi, COOTBETCTBYeT CaMOJi BBICOKOII HOTE; HO B 00OMX CIIy4asX OH IPOTUBOPEYUT
coobuennsiM Apucrorerst.' Hanboree sicHast 1 ocmefioBaTe/ibHas C1CTeMa KOCMU-
4eCKOJ FapMOHNM, MCIIO/Ib3YIOIIas NI POOYYOL E0TOTEG, He IpeTeHAyeT Ha peB-
Hee IpONCXoXaeHme."’

B3 Apucrorens «O Hebe» 290b18: TocovTwV TO TARB0G AOTPWV...EPOUEVWYV, IUTUPYETCS
y Hemnepa (Zeller I 541.2); Heath, Aristarchus 108.

' Burkert, Philologus 1961, 31ff.

5 Cic. Rep. 6.18. BepositHo, Berepa 1 Mepkypuit uMeroT ofuH 1 TOT e ToH (in quibus
eadem vis est duorum), Tak e kak 1 y Iltonemes (mmxe, cH. 17); cp. Macrob. Somn. Sc. 2.4.9
(Boauwmit ommbaercs, Mus. 1.27). Byasiace (Boyancé, Songe 111f) unrepupernpyer 310 BbIpake-
HIe B TOM CMBICTIe, 4TO JIyHa U HEeIIOfBYDKHBIE 3Be3/ibl 00pasytor okrasy (cp. Por. In Ptol. 104.7,
00 okTaBe: SUvalig €0Twv 1) avTn; moxoxe y Arist. Pr. 19.14, 19.18); onposepraercs O. Seel, PhW
58 (1938) 491ff. B mo60M crmydae, OCTaeTCst BOIPOC O TOM, Kak COHIle MOXeT MMeTb TOH, OT-
JIMYHBII OT ero IByX i06dpopot. ¥ ITnyrapxa (Plut. De an procr. 1029b) Contue, Bernepa u Mep-
Kypuii IBHO B3STBI BMeCTe, TaK YTO OCTAIOTCA TOIBKO TEVTE SlaoTrpATAL.

16 Nicom. Ench. 3 p. 241 Jan, u cnegyrowmuit emy Boeth. Mus. 1.20, 27. 9toro opuriuHamb-
HOTO B3IVIsiA Ipupep>xuBanuce Jan, Philologus 1893, 17f, u van der Waerden, Astr. 36f. Tak
xxe Opank (Frank, 31) cunuraer, uro Jlyna umena 6omee 6bicTpoe gBIDKeHMe. OUeBUIHbIN
apTyMeHT B 9Ty IIO/Ib3Y COCTOUT B TOM, 4TO I'nmara, BocnpuHyuMaeMast 6yKBaIbHO, sIBISIETCS
«BpIcuIeit» HoTol (CaTypH); HO Ha3BaHWsI HOT IPOMCXOMAAT OT TOTO, KaK [ePXKAICS MHCTPY-
MEHT. B 3ammuTy cBOell mosuumm 0 TOM, YTO ApeBHME muaropeiubl 13BIEKIN TAPMOHNIIO
cdep 13 He3aBMCUMOTO [BIDKEHMs IUIaHET B 30411aKe, BaH fep Bapmen (Astr. 36f) untupyer
Apucrorens (¢p. 203); HO OH UUTUPYET TOMBKO YACTb ITOrO (pparMeHTa, U MPOITYCKAeT TOT
¢axr, 4To Fasblie 607ee OBICTPOE ABIDKEHIE IPUINCHIBAETCS 60/Iee OTATIEHHBIM ITAHETaM.
ITporus yrBepxpaenus Hukomaxa o TOM, YTO cyucTeMa synemimenon Obl/la UICXOTHON CM. HU-
xe, 1. V 2. B Excerpta ex Nicomacho nogdepkuBaercs, 4to, B oTnure oT Hukomaxa, «mep-
BbIe» (ol 8¢ On mpdTot) senanu CatypH Hatoit, a Jlyny I'mmaroii (3 p. 272.9 Jan).

7 Vrnommuaercst y Ilnyrapxa (Plut. De an. procr. 32.1029b (ibid. 1029a-b, Heckonpko
MHas CHCTeMa, OCHOBaHHas Ha 5 TeTpaxoppax); [Itonemeii, Hagmuch us Kanomyca (Canopus
inscription) (Op. min. ed. Heiberg, II 154f; ayrentuunocts ocmapuaercs Jan, Philologus
1893, 35ff; Hoeg, Gnomon 6 [1930] 657ff; sammmaerca During 1934, 280ff; cp. van der
Waerden, RE XXIII 1818-1823; coorseTcTBylomee ommcanue B «[apMoHuke» Iltomemes
yrpaueno); Th. ar. 75.8{f = Exc. Neap. 2, p. 412 Jan (Mus. scr. gr.), ¢ Hagnucbio [Itohepaiov
povoikd; Anon. Bellerm. §84. TpauckpubupoBannsie HoTel A Beab d' e a'b', coorBercTBy-
10T psAny 8 9 12 16 18 21% 24 32 36. Ilockonbky 21% (o6HapyxeHHas y IlTonemes, Hafmuch
u3 KaHormyca) He sIB/IsIeTCS [ie/IBIM 9MCTIOM, GOIBLIMHCTBO IIPOCTO 3aMeHIN ee Ha 21, 4To ¢
My3bIKa/IIbHOI TOYKY 3peHMsI HelpaByibHO. B Hagmucy n3 Kanomyca 3emis (8 = A) orgens-
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ArnexcaH/Ip HaMeKaeT, YTO APUCTOTe/b caM He MMeJl ITPeiCTaB/IeHNsI O TOYHOI Kap-
THe TM(Aropeiickoil KOCMIYeCKOll rapMOHMN. PaccTosHMA HeOGecHbIX Tel ApYr OT
Iipyra («MHTepBaIbl»), KaK OODBACHAET AJIEKCAH[pP, MOYMHAIOTCA OIPeIe/IeHHOI IIpo-
nopuym (&valoyia); MX CKOPOCTY COOTBETCTBYIOT 3TVMM PAcCTOSHNAM, M TOHA CKOPO-
CTAM. 3HAYUT, TOHA HAXOATCA B «TAPMOHMYECKOM» OTHOLIEHME, OIIPefie/IIEMbIM YMC-
nom: «Takum obpasoM, paccrosuue or ConmHIa [0 3eM/IM pPaBHO, CKaXeM Tak,
IBOITHOMY PacCTOSAHMIO O JIyHBI... OHM CUUTaIN, YTO MMEIOTCA HEKOTOpble apudme-
TIUYeCKyie OTHOIIEHVS U B C/Iy4ae APYIUX IUIaHeT. ..».'"® AjleKcaHap BBOIUT CBOE OIINCA-
Hle IIpY IIOMOILY PEPE €iMelV, «IIPEAIONOKUM» WM «CKaKeM TaK, K pyuMepy». [laH-
Hble (QUIYpPbl pedu OTHOCATCA K TUIIOTeTMYECKOMY CIy4alo, UM BBOJATCA M3
COOOpaKeHNIT SICHOCTY, OHM He TUITMYHBL [JIs Ilepefjadyl YCTOSABIIENCS TOYKM 3PEHN.
Ecmu 6p1 Apucrorens npummcan mudaropeiiliaM OZHO3HAYHO OIIPEe/IeHHYIO 1epap-
XUIO, TO AJIeKCaHZIp He CTaJI ObI VICIIO/Ib30BATh BBIyMAaHHBbII IIPUMeED.

Crpykrypa MupoBoii gymu B «uMee» HM B KOoeM C/Tydae He YKasbIBaeT Ha CH-
CTeMy KOCMMYECKOJ TapMOHMM, COITIACHO KOTOPOJ KaKas IUIaHeTa MMeET CBOI0
HOTY, COOTBETCTBYIOIIYIO €€ «paccTOsIHNIO». CeMb ITaHeTapHbIX OPOUT IOTY4a0TCA
U3 IIeCTMKPATHOTO JieJIeHNs BHYTPeHHel cepbl Hebec, KOTOpas KOHTPOIMPYETCs
IPUPOJION «MHOTO». DTO pasjie/ieHle BOSMOXKHO «COTJIACHO» TPeM CH/IaM 4MceNl [1Ba
U TPY, KOTOPbIe ObIIM BBIBEJIEHBI IO 3TOTO; HO UTPa, KOTOPYIO OH 3a/fyMasl C YMC/Ia-
M1 6 U 7, TIO BCell BUAMMOCTY IIPEAIOATaeT, YTO He C/IeAyeT MPOCTO MAEHTUUIIN-
POBaTh CeMb YMCEJI C CEMbIO IIAaHETaMM 1 ceMblo HoTamu.'” MysbIKa/lbHast Teopus

ercst oT Bo3ayxa (9 = B), u B kauecTBe KOMITeHcaluu faeT Benepe u MepKypuio OfHy HOTY
(16 = a); opyrue HacuutbiBaloT 8 HebecHBIX cdep. — [Tockonbky aTa cucrema crapure Ilny-
Tapxa, OHa MOI/Ia ObI BOCXORUTb K MaTeMaTuKy ['MIcukiy, KoTopsiit, cormacHo Ach. Is. 16 p.
43.9 Maass, mican 0 rapMoHnu cep.

18 Alex. Met. 40.3ff = Arist. fr. 203, tr. Heath. Xut moHumasn Ba)XHOCTb @£pe einelv (Aris-
tarchus in n. 2). Taunepu (Tannery, Astr. 327) TakxKe ObUI yBepeH, YTO BCe HOPOOHBIE ONN-
caHms HebeCHOII My3bIKM TTO3HNE.

¥ Tim. 36d: oxioag Eaxf) énta KOKAOLG dviooug katd iV Tod Stmhaciov kal TpimAaciov
dldoTaoty £KAoTNV, 0VOWV EKATEPWY TPLDV, 3aBUCUT OT 35b-c. O MPOTUBOpPEUNBBIX APEBHUX
HOIBITKAX COOTHECTH CeMb umcen «TuMes» ¢ BenMYMHAMM, CKOPOCTSAMM U MHTepBalTaMu
mwraser cp. Plut. De an. procr. 31.1028a, Chalc. 96, Macrob. Somn. Sc. 2.3.14f, Procl. In Tim. 11
212, Taylor, Tim. 161ff. Taxxe kak u Zeller (II 1. 779 n.), Boeckh (KISchr III 168), 1 Duhem
(53), Toitnop IpUXOAUT K BBIBOAY O TOM, UTO « TMMell HaeT HaM OLIEHKY pafuyca IJIaHeTap-
HBIX OpOUT B TepMuHax guamerpa opbutsl Jlyuer» (163). Xut (Heath, Aristarchus 163) u
Kopudopxn (Cornford, Tim. 79) cripaBennnBo B 9TOM COMHeBalOTCs1. Kak 1 Bce MysbIKaIbHbIE
orHourenns (cf. 36a-b), Bce 4ncnoBbIe COOTHOIIEHNS B KOHEYHOM JMTOTe BBIBOSATCS M3 YVIC-
J1a ceMb; OCHOBHBIE IIPABUJIa «CUCTEMbI BHIBOJ[A» IIPENIIONIATAITCA U3BECTHBIMY (BbILIE, TIL. |
1). FOure (Junge, Ce*M 1947-1948, 183ff) memaer MOMBITKY MHTEPIIPETUPOBATH ITO B aCTPO-
HOMMYECKOM CMBICTIE: Y HAC MMeeTCsl «BBIPaKeHUe OPOUTAIbHBIX MEPUOJOB BCeX IUIAHET
IIOCPENCTBOM 4YMcen 2 U 3 ¥ uX npoussefieHuii». Hampumep, Jlyna sanumaer 27 gueii, Conn-
ne 729 (= 272) nony-pueit, Catypn 27 met, Mapc 2 roma, n IOmurep 12 ner. IToxoxe, 4ro
mblcn IDmaToHa fBuramice B 3ToM HampasiaeHun (Junge cceutaercst Ha «[ocygapcrBo»
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JIeiICTBUTENbHO IpuB/IeKaeTcss,”’ Ho [I/1aToH SBHO TOBOPUT, YTO [BIDKEHIE MIPOBOIL
Ay mpoucxoput dvev @Bdyyov kal fxig (37b); Mmbuuecknit obpas Cupen us
«['ocymapcTBa» HmepeHOCUTCA B MUP HeMaTepMaJbHOTO ¥ abCTpakTHOro. B To sxe
BpeMs OTBepraeTcsi HauBHOe IIpefcTaBleHMe mnudaropeiines, KOTOpbIe, COITACHO
Apucroreno,” fymas, 9TO OTPOMHBIE Te/la 3Be3[; He MOTYT ABUIAaThCs Oe3 LIyma.
B «['ocymapctBe», B OTKpPBITOIT IOJIeMIKe MTPOTUB nudaropeiiies, [I1aton tpebyer,
94TOOBI TAPMOHUS YMCENT PacCMaTpuUBanach cama Ho cebe, 6e3 BCAKONM OTCBUIKM K
CTIBILIVIMBIM 3BYKaM, I CaM IIPOBOAUT 3Ty nporpamMmy B «Tumee».”> Takum obpasom,
OTHOILIEHNEe MEeX/[y aCTPOHOMYEN ¥ My3bIKOJI JOBOAUTCS JO Ipefe/IbHOT0, HeMare-
puanbHOrO MpMHIMIA. Bee 4mcra 1o nmopsApKy ABJAITCA NepBOHAYaTaMM KOCMOCA,
KOTOPBII B TO XK€ caMoe BpeMsI eCTb «KpacoTa» u oTpaxeHue «bmara». Tem He Me-
Hee, OCHOBHBIE COCTAaBJIAIOIINE MaTepUM, 37IeMEHTBI, TAKKe IIPOVICXOAT U3 IIPOLiec-
ca reOMeTPUYECKOTrO YIOPsAAouMBaHMsA. Bce 3T0, KaK MMOKa3bIBAIOT TEKCThI APUCTO-
tenA u [lmaToHa, He mugaroperickoe, a IIATOHNYIECKOE.

[TpotuBopeunBas NpKUpOAa IO3NHEN TPafuIMyM, Ihe WMHOTAA MCIIOIb3YIOTCS
ceMb,” MHOT/a BOCEMb,™ a MHOTTA U TPY MY3bIKaIbHbIE HOTBL> 1 B KOTOPOII [IEBATDH
My3 acCcoLMMPYIOTCs co cepoit Beero,* mokassiBaert, 9To mjest KOCMIUYECKON My3bIKN
He CBsI3aHa C KaKOM-mMb0 OTHE/IbHO aCTPOHOMIYECKOIT CUCTEMOIT. ITOT KOHLIENT He
CBsI3aH C MaTeMaTM4ecKOoil MM My3bIKalbHOI Teopyel, HO mMmeeT Gomee rmyboKue
KOPHI; 1 9TO TO, YTO IO3BO/INIIO €My IepexxnThb faxe IItonemeeBy kocMosnoruio. Jto,
KOHEYHO >Ke, MOJpasyMeBaeT, YTO 000e 3aKIIYeHNe O KaKUX-1MO60 acTpOHOMMU-

588a); HO KaXXeTCsl, YTO OCHOBHAs Ufesl TOPasfo BakHee KaKoro-anbo crennduieckoro pe-
3y/bpTaTa — NpobieMa BaykHee peleHs.

2 310 651T0 OTBeprHyTO Rivaud, Rev. hist, philos. 3 (1929) 16ff (on mocuuran Heo6xo0-
IMMBIM 3aK/IEIMUTh KaK IOCT-IIATOHOBCKME IIOAeNIKU He TONIbKO ¢parMenTsl Pustonast, HO
u parMeHTsl ApXUTa; OH, IIOXOXe, He 3aMeTns, Ha crp. 6f, uro cam Ilnaron B «[ocymap-
ctBe» 530, IBHO TOBOPUT O muGaropeiickoit My3blKanbHOiT Teopun). lapmonust cdep, kak oH
To/IaraeT, IpocTo rpybas uurepnperanus « [umes». ([loxosxke paccyxnaer Moreau, Ame 55.)

2 «O uebe» 290b15.

2 «TocymapcrBo» 531¢; cp. Huxe, 1. V 1.

2 Bolute, cH. 7. Takxe mpociexmnBanach cBA3b ¢ 7-10 riacHbiMu: Nicom. Exc. 6 p. 276
Jan; Schol. Dion. Thr. p. 197.33ft Hilgart; rnoctuk Mapk ap. Hippol. Ref. 6.48; Nicom. Th. ar.
71.13ff; Lydus Mens. 2.3; CIG 1I1 no. 2895; cf. F. Dornseiff, Das Alphabet in Mystik und
Magie (Leipzig, 19257) 82f.

2 [Inaton u dparocdeH, Bbiure, cH. 12. Apurmonorndeckuit ucrounuk (Theo Sm., Ana-
tolius) accoummupyer MyssIKy cdep ¢ maccaxeM n3 JpaToceHa B X AUCKYCCUI O YUCTIE BO-
CeMb, a He CeMb.

% B Aoyog penp¢umitueB (Plut. Quaest. conv. 745a) Burnet (EGP 110) u Kranz
(Philologus 1938, 437) ycmarpuBanu ykasaHue Ha 1O, 4to [Indarop acconumposan 3 «Komblia»
Anakcumanzpa (3Besppl, JIyna n CojHIle) C OCHOBHBIMY MHTEPBA/IAMM KBAPTa, KBUHTA I OKTABa.

% Bocpmasi My3a YpaHus BIIOJIHE MOAXOANUT; a MeBATON ObUta /b0 concinentia
maxima - Kannnomna, kak npo@epeotdtn dnacéwv (Macrob. Somn. Sc. 2.3.1f) - nn6o orHO-
cmach K «peruony semm» (Plut. De an. Procr. 32.1029d, Quaest. conv. 746a). [Ipyrue o6pa-
IIA/MCh 32 TOMOIBIO K upee o [Ipotuso-3emie (Por. VP 31).
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4eCKMX Teopusx mudaropeiilieB Ha OCHOBe rapMOHNY cdep, oracHo B npuHIyie. He
CTIefiyeT MpeJIIo/IaraTh, YTO B X OCHOBE JIEKUT KaKasi-TO eTabHasl CUCTEMA.

Ectb n fpyrue KOHIENUIMY KOCMMYECKOI MY3BIKM, HOBOJIBHO OTINYAIOLINECS,
HO BCe Ke MMelollyie OTHOIIeHue Apyr Apyry. CoBceM He 0053aTeNbHO TOBOPUTH O
IUTaHeTaX, WY MHOTO3Ta)KHOII BcelleHHOI. He Ba)kHO, Kak pasfie/leHbl Belly, Ipa-
BIJIPHO HACTPOEHHOE YXO BCe PAaBHO YC/BIIINT My3bIKY.” Y [peBHeNl IUpbl ObIIO
TOJIBKO Y€TBIPe CTPYHbI, «MMUTUPYIOLIX KOCMIYECKYI0 MY3BIKY, KOTOpasi COCTOUT
3 YeThIPeX 9/1eMeHTOB».”* B cBOI0 Ouepenb, YeThIpe Ce30Ha COOTBETCTBYIOT /IeMeH-
TaM U HaXOJAITCSL B COI/IACUM PYT C APYTOM: BeCHA C OCEHBIO COCTAB/IAIOT KBAPTY, C
3MMOJ — KBUHTY, C JIETOM — OKTaBY, «TaK, KaK OHI TOBOPAT, cuutain [Tudarop».”’ Bee
VICTOYHUKY Ha 9Ty TeMY [O3IHNeE, a 4acTh 00 57IeMeHTaX CO3HATe/IbHO 3a/IMCTBOBaHA
u3 «Tumes».® Ho Cknudun n Kneand naspiBaror ConmHile «IIeKTpoM (Menmaro-
pPOM)» KOCMOCa, YTO TOpasfo Jydlle MOAXOAUT AJIs1 OOBSICHEHUSI PUTMA CE30HOB,
KOTOPBIiT [IeVICTBUTE/IBHO 3aBUCUT OT 1ojIo>KeHysi COJHIA, HeXenmu /s 00bsicHe-
HYS TTaHeTapHO nepapxuu.’’ O rapmonnu (&ppovia) ce30HOB roBopurcs y EBpu-
nupa, a 3ateM 1 y [Imarona.”” Takue uen BOCXOAAT K BOCTOYHBIM MCTOKaM.” Vimes

7 MO>HO YIIOMSIHYTb aCCOLIMALIMIO ACTPOIOTMIECKUX KOHPUIYPALIUIT C My3bIKA/IbHBIMU
akkopgamu (Plut. De an. Procr. 31.1028d-e, Ptol. Harm. 3.9). Iltonemeit B «['apmMoHuKe»
(Harm. 3) mpepcraBisieT XOpOIUNMII IpUMep TaKMX MCKYCHBIX BbIXxofok. Cp. Taxke Phld.
Mus. p. 100 Kembke.

2 Boeth. Mus. 1.20 p. 206 Friedlein, u3 Nicomachus. Cp. Clem. Al. Protr. 1.5.1: orous
Kak ViTn.

# Aristid. Quint. 3, p. 144f M.: eto aro 4, oceHs 6, 3uma 12, BecHa 8; Taxxe Plut. De an.
procr. 31.1028f («Xanzen»); Heckonbko uHave B Hymn. Orph. 34.10ff (3uma aro 'nmata, ne-
to - Hera, BecHa — pgopmyeckmit ToH: Meca?); emMHCTBeHHBII Hamek, Hymn. Orph. 8.9.
O. Neugebauer, AJP 63 (1942) 455-488, ounM604HO IIbITaETCS U3BJICYb TOYHBIN ACTPOHOMU-
4ecKuil cMbIC/ 13 maccaxa Ilryrapxa u nmpencTaBUTh [eICTBUTE/IbHBIE PAa3/INis aCTPOHO-
MMYECKIX Ce30HOB B KadecTBe rapMOHMYecKUX uncen. OH ymycKaeT u3 BUAY OObsACHEHNUE Y
Apucrupa u, KpoMe TOTO, BEIHY)X/IEH [IPEAIIONOKUTD CMellIeHye oceHn 1 jeta. Kpome Toro,
mo60e Mogo6HOEe PacCyXKAeHIe OCHOBAHO Ha KOHTPACTE JIeTa U 3UMBIL.

% Aristid. Quint. 3, pp. 144f M. ITnaton roBopur 06 dvaloyio Kak 0 Se0UOG 31eMEHTOB
(«Tumeit» 31b-c), u BBIBOGUT M3 3TOTO TOT (HAKT, YTO UX YETHIPE; TAKMM 00pa3oM, OH 3HAeT
0 HEKOTOPOTO POfa «IapMOHMN 37IEMEHTOB»; HO IpaBuibHble Tena (polyhedra) He moryr
OBITH CBSI3aHBI C ITVM HANPSIMY0. I[1aTOH MHTEPeCyeTCs1 He TOYHBIM U IPABIIBHBIM pacde-
TOM, HO HaMeKaMJI II0 TOBOJY 6a30BOJ CTPYKTYpPOIl peaTbHOCTM.

3! Bpiwe, 1. IV 1, cH. 107.

32 Eppunug, ¢p. 943 (Jlobex (Lobeck) cumraer ero comumrensusim), [Inaton «[Iup»
188a, «®ueb» 26a, rae [matoH, KaxeTcss, 06CyKpaeT mudaroperickie TeMsl.

» TInytapx (Plut. De an. procr. 31) roBoput 0 «xangesx». [lnogop coobuiaer, o I'epmece-
Tote: AMVpav te ebpelv, fjv motfjoat (urenue bypkepra: AVpav te vevpivny noiijoat) tpiyopSov
punoapevov tag kot Eviautov dpag Tpelg yap avtov drootioacbar ¢BGyyovg, &LV kal
Bapdv kai péoov, 6ELV pEv amod tod Bépoug, Papdv 6 &md TOD XelH@VOG, pécov 8¢ &md ToD
€apog (1.16.1; Hecataeus of Abdera, FGrHist 264F25 [?]; cp. W. Spoerri, Spdthellenistische
Berichte iiber Welt, Kultur und Gétter [Basel, 1959] 164ff). Korga Spatocden B cBoem «I'ep-
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KOCMIYECKOJ MY3BIKI, OCOOCHHO CBSI3aHHOJ CO CMEHOJI BpeMeH Tofia, pacipocTpa-
HeHa JI0BOJIbHO HMIMPOKO: HAIIPMMED, MATh HOT KUTANCKOI MY3bIKM COOTBETCTBYIOT
ISITU 97IEMEHTaM 1 ce30HaM.™ 3[iech He CllefiyeT HpeAIonaraTb IpsIMOTO BIIVSTHIA,
CKOpee c/leffyeT TOBOPUTD O IapajjieIbHOM PasBUTUU B CUITYy CXOXKMX IICUXO/IOTUYe-
CKUX MMIY/IbCOB. VI MIMEHHO B 3TOM MOTYT BBIABUTbCA KOPHU [ KOCMMIYECKOIl
MY3BIKI, @ He B KOHTEKCTe IIJTaHeTapHOI MepapXuiL.

Ilo Hava/a pe/IeKCUBHOTO MBIIUICHNS, Ye/IOBEK, B Pa3/IMYHbIX KOHTEKCTaX, UC-
npIThiBaeT BAuAHMA. OH HEOCO3HAHHO IIOMelllaeT MHOXKECTBO ABJIEHUI B OTpaHM-
YeHHOE 4MC/I0 CXeM. A b opopMuBIINIiCA pedeKCHBHBI TOAXO0], alee BbIBO-
JUT ST IepeXOfHble IPO3peHusA B 00TacTb CO3HAHUA, IMEHYeT MX M CBA3bIBAET
npyr ¢ apyrom. Tak mocturaercsa mup. B Mmude n puryane yemoBek Taxke IbITATCA
CHe/MaTh 9TY ABJICHV HAIMYHBIMU U IBHBIMY, YOeXKzIaeT ceOs B TOM, 4TO, HECMOTPs
Ha BCe 3aTPYIHEHMA U BCEBO3MOXKHbIE OKPY>KaIOII[Jie €r0 OIIAaCHOCTH, BCE HAXOJUTCS
«B nopsApKe». VIMEHHO B TaKoJl IOHAy4YHOJ KOHLIENIVUM IOpAJKa BOSHUKAET Mfes
KOCMIYECKOJ MY3bIKJ, I YMCTIOBbIE CIIEKY/IALNMM BBIPACTAIOT Ha 9TOIA JKe MOYBe.

Ho B3ammocBs3u, okaspiBamonye cBoit addekT 06bIYHO OecCO3HATeIbHO, WM
IPOHMKAOIIME B CO3HAHME MMIIb B KaYeCTBe pe3ynbTaTa MeMJIEHHOI ¥ HacTON4M-
BOJI pedpiekcyu, B COCTOSAHMM 9KCTa3a CTAHOBATCSA HENOCPEACTBEHHBIM 1 OIIETIOM-
JIAIOWMM ombITOM. [lyllla B 9KCTase, BO CHe WM B TPaHCe IyTelIeCTByeT Ha Hebeca,
CIBILIUT TaM MY3BIKy KOCMOCA, YbJl MUCTUYECKIE CTPYKTYPbI CpPa3y >Ke CTAaHOBATCS
el moHATHpIMU. HecpaBHeHHBINI U CBepXbeCTECTBEHHDIN 3BYK, HapsAmy C HeCpaB-
HEHHOJ1 KpPacoTOJl M SPKOCTBIO VHBIX MMPOB, SIBJISIETCSI YACTbIO OFHOTO Iie/oro.”
Ecnu Iudarop 61 KeM-TO BpOJie IIaMaHa, KOTOPbINT B 9KCTa3e MMeJl KOHTAKT C I0-
TYCTOPOHHUM MMPOM, TOT[A TpaguLusdA, YIBepKAAMoLas, YTO OH JIMYHO CIbIIIAJ
HeGEeCHYI0 My3bIKY, COXpaHIIa JOJI0 UCTUHBL > B3risaHyB 3a dacan aHamsa 1 06b-
ACHEHV TapMOHUM cep, Mbl HAXOAUM TaM He SMIMPUYECKYI0 U He MaTeMaTude-
CKYIO HayKy, HO 3cXaTofnoruioo. B penurum 3apaTycTpsl pail, K KOTOPOMY BOCXOIUT
fiyllia, Has3piBaeTcs eapo demana — «Jlom Ilcanmos». K IIndaropy sto mmeer oTHO-

Mece» MPEACTAB/AN 6ora B KauecTBe M3obperaress rapMOHUM cdep, OH, O4eBULHO, 0OBenN-
HSJI eTMIETCKMe 3/IeMeHTHl ¢ rpeko-mudaropeitckum martepuamoMm. Kemnep (G. A. Keller,
Eratosthenes und die alexandrinische Sterndichtung [Diss. Zurich, 1946] 95ff, 98ft) peum-
TENbHO OTPULIAET KaKoe-Mubo ernnerckoe BamsiHue Ha parocdena. Ho Tpex-crpyHHas nu-
pa ernnerckas (Keller, 99). Tepmec, Kak n3obperaTens nMpbl, SIBISETCS IPEKoM, a ToT, Kak
nsobperarens actponomuy, eruntssaut (Ilnaton «degp» 274c¢).

3 Cm. E. M. von Hornbostel, "Tonart und Ethos," Festschr. J.Wolf (Berlin, 1929), s ne
MOTY IIPOBEPUTH IpefnonoxeHre XopHOocTena 0 MOXOKUX MAessx y apaboB. O xuraitiax
cM. M. Granet, La pensée chinoise (Paris, 1934) 209ff.

3T IV 3, cu. 50.

3 Boiuite, cH. 3. Cp. Taxxe [Inmaton «locymapcrBo» 617b, Nechepso—Petosiris fr. 1 Riese =
Vett. Val. 6 prooem. p. 241 Kroll: £50&e 8¢ pot mavvuyov mpog dépa...xai poi Tig €Efynoev
ovpavod Pon; Cic. Rep. 6.18, Plut. De gen. 590c¢, De fac. 944ab, Corp. Herm. 1.25.



Banbrep Bypkeprt / XXOAH Vol. 5. 2 (2011) 297

IIeHVIe B TOM CMBbIC/IE, YTO B CBOJI CMEPTHBDIIT Yac OH IOIIPOCIII, YTOOBI UTPAl MOHO-
xopp;: «JJyiy He MOTYT BOCXOAUTH 6e3 My3BIKI».”

HeopHOKpaTHO BHUMaHME YAE/SUIOCH TOMY HEMATOBXHOMY (aKTy, 4TO M3Me-
HEHUS TPeYecKIX IpefiCTaBIeHNIt O Cy/bbe yMepIIero MpONCXOAUIN IOf, BAMSIHVEM
Pa3BUTUS aCTPOHOMMYECKMX Mo3HaHmiL.” Ecmyu Mbl 3HaeM, uto 3ems cepnyHa,
IIOBCIO/ly Hace/leHa 1 OTpaHMYeHa B pasMepe, A/ moaseMHoro Aupa ['omepa mmm
s «OCTpoBOB O/1aXKeHHbIX» Ha fa/leKOM 3amaje IpOCTO He 0CTaeTcsi Mecta. B oc-
HOBHOM JIOMUHMPOBAsa Uesi 0 TOM, 4TO IIoTyCTOpOHHMIT MUp HAaXOJUTCS B 06/1a-
CTY 3Be3[, ¥ 4TO 4YeloBedyecKas Aylia MPUXOAUT C HebeC U B OIpefie/IeHHbIIl JeHb
TyZ#a ke BepHercs. Takye IpefCTaBIeHNsI CO MHOTYMY BapMalysAMU B JeTa/LsIX [O-
MVHUPOBAIN C KOHIIA SJUIMHUCTUYECKOTO MEePHOfa, KaK B TUTEPAaTYpHBIX paboTax,
TaK 1 B MCKYCCTBe ¥ HafrpoOHbIx Hapmucsax.” CoBpeMeHHbIe MCCIeI0BaTeN, Cle-
fys aHTUYHOJ TPAafMIVM B IOMCKaX PEIIAoIero MOBOPOTHOTO MOMEHTAa B 3TOM
Pa3BUTUY YBUAEV BOCTOYHBIE BIIMSHVSI — BABIIOHCKOE 1 MPAHCKOE — 1, YTO TIpH-
MedvaTepHO, BiusiHue nudaropensma.*’

Pyxxpe (Rougier) mombITaca IpefcTaBUTh BEPy B TO, YTO MUP OecCMEPTHBIX
HaXOZUTCS Cpeayt 3Besf, KaK JefyKIMIO U3 aCTPOHOMMYecKoro oTKpeitus [Tudaropa,
fienast, TaKuM 00pasoM, PeIUIMO3HYIO U/EH0 IOTMYIECKVM 3aK/TI09eHeM U3 HayYHOTO
3HAHV, YTO He YOeINUTeTbHO C TOYKM 3PEHMs MCTOPUM KaK PEeUTUM, TaK U aCTPOHO-
myn.*' JlyMaTh, 4TO 3a «TOMEPOBCKOI pe/urieii» mociefoBana «imdaroperickas pe-

7 Aristid. Quint. 3, p. 116 M. = p. 97 W.-L; Bappon o nmupe Opdes B cxonusax k Bepru-
o (n3g. J. J. Savage, TAPA 56 (1925) 235); cp. A. D. Nock, CR 41 (1927) 169-171, 43
(1929) 60.

% Yacro ormevaercs y Kiomona (Cumont, After-life 911f, Or. rel. 114ft, 270f, Symb. pas-
sim, Lux esp. 142ff). Cm. Taxxe Capelle; Pfeiffer, Sterngl. 113ff; Carcopino, Bas. 266ff; Nils-
son I 470ff, Op. I1I 250-265; van der Waerden, Anf. 204-252.

¥ Cp. B ocobennocru Cic Somn. Sc, yrpauennsiii tpakrat Consolatio, u Hort. fr. 97 Miil-
ler; Vergil Aen. 6 (with Norden, Vergil VI, 23ff); Plut. De sera 563ff, De gen. 589ff, De fac.
942ff. Hanrpo6usie Hagmucu cobpansr Capelle 33ff; Rougier 108 n. 1; R. Lattimore, Themes
in Greek and Latin Epitaphs (1942) 31-43; P. Lambrechts, Hommages Déonna (Brussels,
1957) 322ff. Hu ogna momHOCTbIO He coxpanmnack. O cumBonm3aMe Hagrpob6buit, Cumont,
Symb. passim; 00 U300paKeHMV BOCXOXJEHUSA M HMUCXOXJEHNUSA OyLIM B MUTPam3Me,
Cumont, Or. rel. 114ff, 145f, 290 n. 69. - O Bo3Mo>xHOI pomu ITocugoHMA B 3TOM OTHOLIe-
Hun, cM. Reinhardt, Kosmos 276ft, 308ft, RE XXII 778-791.

0 K1OMOH BUAMT MCTOYHVK B C/IMSIHUM BaBJMIOHCKOI aCTPAIbHON PENTUTUM C IEPCUA-
ckuM psyammaMoM (After-Life 95, Or. rel. 272 n. 91, Symb. 264, Lux 143ff). Cm. Taxxe Pfeiffer,
Sterngl. 113ff. Bidez, Eos 9ff, 98f, cuuraet, 4To MCTOYHMK OBUT BaBUIOHCKMIL, HO MAes epe-
maBarmach yepes mudaropeiies, BaH fep BappeH gymaer tak xxe. Bmecre ¢ Pyxpe (Rougier),
Byasnce (Boyancé, REG 1952, 314f) npemocreperaer OT MOCIEIIHOTO BBIBOAA O BOCTOYHOM
IPOUCXOX/EHNN, OFHAKO HAacTauBaeT Ha pomy mmdaropeiineB u faxe camoro IImdaropa
(349), HO TaKk)Xe U Ha PO SPeBHENIINX BepoBaHMil U mo3xe wiaTonnsMa. Humbcon (Nils-
son, Op. I1I 250£f) 3aHMMaeT IOXOXXYIO TO3ULIKIO.

! Cormacuo Pyxpe (Rougier), MCTOYHNK 3TOI MfeN He B Pe/IMIMO3HBIX (pAaHTA3UAX XKI-
teneit Bocroka, HO B peBomoLmonHoit actponomun [Tudaropa ("la révolution astronomique
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BOJIIOLIVA» — 3TO IOBOJIHO OIIACHOE YIIPOlLeHVe. B HapofHBIX BepOBaHUAX O 3arpo6-
HOJI >KU3HY VICIIOKOH BEKOB OBUTIO ITPEeICTAB/IEHO BEMKOE MHOXECTBO CXOXKMX 1 IIPO-
TVBOIIOJIOKHBIX TeM;” fake y ToMepa mzest 3aTx/Ioro «goma Aupa», HEHaBYCTHOTO
6oraMm, cocyijectBoBaja ¢ «IlomsMu 6/1a)kKeHHBIX» U KyZIbTOM 0b0)KecTBIeHNs ['epak-
na.* MucrepuanbHble Ky/IbThl IIPUHOCIT Y€/I0BEKY BEPY B TO, YTO MOXKHO M30eXaTb
CMEPTH U BCTPETUTHCS € 60raMus; ¥ OT 9TOV JOKTPUHBI OCTAETCsI OfMH IPOCTON LIar K
IPEfICTAaB/ICHNIO O TOM, YTO Y€IOBEK CaM MMeeT H0XKeCTBEHHOe IPOVCXOXKIeHMe 1 TI0-

de Pythagore" (21ff)), To ecth B oTKpbITMM MaTeMaTudeckoil ¢pusukn. OTkpeitue Ilngaro-
pom mBmxenuss ConHLa 4epe3 304MaK B OPYTOM HAIpaBeHMM O3HAYAJIO, YTO HBIDKEHUE
OIHOIT M3 TaK Ha3bIBaeMBIX IIJIaHET HAOMIONANOCh KAK MAEaNbHO KPYroBoe, ¥ MpPU3HABAICS
MaTeMaTH4ecKul MOpANOK HeOeCHBIX ABTeHMIL. B kadecTBe «conséquences religieuses» (42ff)
U3 9TOTO BO3HMKAIOT JOKTPUHBI O IPUCYTCTBUM AYLI Ha 3Be3fiaX U 06 UX 60>KeCTBEHHOCTH,
006 OTHOIIEHMY MeX[y 3Be3I0JI U AYLION, U3-3a UX BEYHOTO JABJDKEHS, yanu3Ma HebeCHOro
HOPsIfKA U 3¢eMHOTO OecIOpsiiKa; 11, KaK CUMTaeT Pyxbe, OTpakeHMs STUX JOKTPUH y AJK-
MeOHa ITIOATBEPXKAAIT, 4TO MX aBTOpoM Obi1 Ilmdaropa. Ha 370 MOXHO OTBeTUTDH, BO-
MepBBIX, YTO /s mpocTroro Habmiomartens: ConmHIe SIBASETCS He IUIAHETOl, a HmapajurMoit
KOCMMYeCKOro nopspka (sbiiue, 1. IV 2, cu. 18). Ero gBibkeHMe 10 304MaKy yxe ObIIO U3-
BecTHO KireocTpaty, He TOBOpsl O BaBWIOHAHAX, U IIOHATUE HE3aBYCUMMOTO JBYDKEHMUA IIa-
HeT JpeBHee MOHMIICKOIT BUXpeBolt Teopuu (Beiire, 1. [V 2). B Takom ciydae, Bo BceM 3TOM
He GBUTO TaKOrO OTKPBITHS, KOTOPOE JO/DKHO OBUIO 03HAYATDH «aCTPOHOMUYECKYIO PEBOJIIO-
1VI0». Py>xbe MpaBUIBHO Clieall, YTO BOBpeMs IepecTas IPUIMChIBATh Ny aropeiam Ma-
TEMATIIECKYI0 TEOPUIO HefCTBUTEbHBIX ABVDKeHMIT IiaHeT. OH Ipu3HaeT aBTOPCTBO EB-
mokca (26ff) u He BBOZMT TeOpMIO 3MMIMKIOB B AUCKYCCUIO, XOTS OH [eiICTBUTENBHO
BBIABMHY/I CMYTHOE IPERIIOTIOKEHME, YTO IM(aropeifiipl MOIIM NPUMEHATb 0ODbICHEHNe
TAaKOTO Xe popa, Kak u st ConmHIla K ApyruM ItaHetaM (22); HO 37ecCh OH IepecTaer 3aMe-
YaTh, YTO TOT Iaccax u3 TeoHa, KoTopblil oH nutupyer (150,12ff), BBogNT aHaXpOHUCTHYeE-
CKIe SIMIVIKIBL. PyxXbe IpoIyckaeT BaXKHYI0 4acTh CBUMICTE/IbCTBA, AKYCMY O IUIAaHETaX Kak
«ricax ITepcedoHbl», KOTOpast HEVICTBUTEIBHO OOYCIaBIMBaET CBA3b MeX/Y nudaropeiicKum
y4eHVeM I BOCTOYHBIMU UAESMH, KOI, C €T0 TOUYKY 3peHMs, PALUKAIbHO OTINYAITCS (BBI-
e, 1. IV 1, cH. 109). B xavyecTBe aprymenTa nmpotus Pyxxbe, cm. Tatoke Cumont, Symb. 116
n. 3, Lux 147 n. 1. - B 1959 rony Py>xbe nepenspgain cBoto pabory 1933 roga npakTudecku 6e3
usmeHeHuit (La religion astrale des Pythagoriciens), HO He BKJIIOUMI CCBUIKM, TaK ITO CIIELYeT
LUTHUPOBATh 60JIee paHHIOK PaboTy.

2 Maopu MOryT n3o6paxkaTb HUCXOX/IEHJE MEPTBBIX B ITOA3EMHBIII MUD, YTBEPXKAast B
TOXe BpeMs, YTO OHM >XMBYT Ha HecaToM Hebe, roBoput Jlesu-bprons (L. Lévy-Bruhl, The
"Soul” of the Primitive 175). Tax, y4actBys B putyaie Tpodonus, Tumapx myreliecTByer B
Hefipa u 6maromapst aToMy nepeHocutcs Ha 3Be3psl (Plut. De gen. 22.590b; cp. Vergil Aen. 6,
U HIDKE, CH. 46).

# Cama npes «IToseit 6/1aKeHHBIX» JEMOHCTPUPYET COERUHEHNE TOYNTAHVSI MOTTHUN 1
muda 06 «OcrpoBax 6naxeHHbIx» (Burkert, Glotta 39 [1961] 208£f). O6oxectBienne ['epak-
Jla — 3TO, HECOMHEHHO, OUeHb CTapblil MU(Q, XOTs MTOCBSAIIEHHbIE 3TOMY CTPOKM B «Opmccee»
(Od. 11.601ff) u y T'ecuopa (dp. 25.26-33 M.-W.) 00BABIANUCD B aHTUYHOCTU HEJE/ICTBU-
tenbHbIMU (athetized).
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CJle CMepTU BEPHETCs K CBOMM MCTOKaM.* Acconmanust 60ros ¢ HebecaMu MMeeT Iep-
BOOBITHOE TIPOUCXOKIIEHNE U, B TIPUHINIIE, BBITJIAIUT JOBOTIbHO O4eBUAHOI. " Yike B
apXanvecKuil MepUOJ WU3BECTHBI U300PAKEHUS IYTEUIECTBUS OOOXKECTBIEHHOTO
yMepILero B HOTYCTOPOHHMIT Myp. TabGyH KpBUIATBIX JIOIIAfiell 00ecriednBaeT 3CKOpT
Ha «Hebeca»," Torma Kak MOPCKye CO3/JaHMsl — TPUTOHbI, HEPENbI, Aeb(PUHBI — YKa-
3pBatoT ImyTh K OcTpoBaM OraskeHHBIX, 3a mpenensl Okeana. [Iyremecrsre B moTy-
CTOPOHHMII MVp He BIIVICBIBAETCsI HI B Kakue reorpadudeckue pamku. B mobom cy-
Jae, mpeficTaB/ieHie 0 60KECTBEHHOM IIPOMCXOXKIEHNI U BO3BpallleHnN Ha Hebeca,
[0 KpaliHeil Mepe B 3apOJBIIIEBOM COCTOSHNY, ObUIO MIMPOKO PACIPOCTPAHEHO 3a-
nonro go Bpemern Ilndaropa. [Ipyroit OCHOBOJI [l TAKOTO TIPEACTABIEHNS CILyXKNT
000>KecTBIIeHNE 3Be3] — Vjiesl, 3HAYeHNe KOTOPOiT HEMIHYeMO BO3pacTaer 6aropapst
KOHTaKTy ¢ BaBunonom.” Jlaree, CBsA3b MeX/y Ye/IOBEKOM I 3Be310ir* sIB/IsteTCs 10-

0O 1OV homdv xpovov petd Bedv Sidyewy, Kak O Lieu MUCTEPUATBbHBIX KYIbTOB, CM.
[Tnaton «@Denp» 81 a. Tak xe 3omoTble mwiacTurku: 0edg £yévou ¢§ avBpwnov (DK 1 B18, 20)
u Kal yap éywv dpdv yévog SAPlov edxopat efvau (DK 1 B18.3, 19.3; cp. 17.7, 17.6, I7a3).

* Beol ovpaviwveg, cp. B3anMoCBsA3b KOpHs U unen Zeus, deus, dies. O6 Onumrte, Bollle,
. III 2, cuH. 31. [InoHMC TOXe CBA3aH CO 3Be3faMi: W TOp Tvedviwv xopay’ dAotpwy,
Soph. Ant. 1147; cp. Diod. 1.11: EbpoAmog pév év toig Pakykois £meci @notwv. dotpogai
Awdvvoov év daxtiveool mupwmndv. Myceit, orer, EBmonma, - sto ceiH CemeHsl (BbI-
e, r71. IV 3, cH. 48).

* Srpycckue remmsr (Furtwingler, Gemmen I pl. 7, nos. 1, 2, 3, ca. 600 B.C.) cpaBHuBa-
nmch ¢ mudom us «degpar Delatte, Litt. 74f; ograko, ukoHOrpaduIecknit MOTUB TPYIIIBI
KPbUTAThIX )KMBOTHBIX II03aMIMCTBOBaH ¢ BocToKa, 11 epBOHAYaIbHO He MMeNl HUKAKOro II0-
rpe6aJbHOTO CMBICTA; CM. WUIIOCTpalMyu, omyoOnukoBaHHble ]. Boardman, Antike Kunst
10 (1967) pl. 2; HO aTo mpuobpeTaer Takoi cMbIcI K VI B. 10 H. 9.; 0 6POH30BOII KOJIECHNUIE
u3 Moureneone B Hpio-Mopke, cM. R. Hampe and E. Simon, Griechische Sagen in der friihen
etruskischen Kunst (Mainz, 1964) 53-67; B uemnoMm, Meuli, Bachofen VII 498f; F. Matz,
Gnomon 33 (1961) 63-65. I'makund u ITonubus npencraBieHbl Ha TPOHe U3 AMUKI «ULy-
muMy Ha HeGeca» (BpeMeHa Kpesa: Paus. 3.19.4), xot4, B TO ke BpeMs, [MakuHd momydaer
CBOY CMePTHBIe pKHOLIeHNs Yepe3 ABepb B antape (Paus. 3.19.3). Cp., Takxe, Wuilleumier
357, 547ff.

¥ Cp. Wilamowitz, GIdH 1 253ff = T 248ff, 2nd ed.; Nilsson, Op. III 31-39. Apucrorens
rosoput («Meradusuka» 1074b1), uro dpxaiot kai TApmMAAalol yIumn o 60XKEeCTBEHHOCTI
3Be3f ¢v puobov oxfuarl, HO MOK/IOHEeHNe 3Be3laM B OCHOBHOM BOCIIPMHMMANOCh KakK Bap-
Bapckuit sHaK (Ar. Pax 406, PL. Crat. 397d). O nmpumMepe BOCTOYHOro BAMSIHMS Ha nudaro-
peitnieB cM. Bbime, . II 4, cH. 47. Dcxun HasbiBaeT 3Be3fbl (Ag. 6) Aapmpol Suvvdortat
gumpémovteg aifépL.

8 TIpyMepbl OT aMEPUKAHCKUX MHJENLEB 1O aBCTPAIMIICKUX abopureHoB cM. y Dpesepa
(J. G. Frazer, The Golden Bough IV (London, 1911) 64ff); Capelle 19ff. PactipocrpaneHs! iBe Bep-
cyt. JIn6o Ayla yMepIero CTaHOBUTCS 3Be3HONL, 1 ITAAAMONIAst 3Be3/ja YKa3bIBAET, YTO 9Ta AyIIa
CIIEIUT BEPHYTHCS, MO0 JKUBYLIMIT YETIOBEK «MMEET» CBOIO 3BE3MLY, KOTOpas MOCTIE €r0 CMEPTH
yracaer B BMfie Iafaromeil 3Be3nbl. Kak mokasan CreHuen (Stenzel, KISchr 1ff; on cpaBHuBaeT
«['ocymapctBo» 621b u Plut. De gen. 22-591c—d), mepBblit BapyaHT ellle OKasbIBal BIMsAHNME Ha
[TnaronoB «®enp», a mocmenumit, cormacHo [lnmuuio (Plin. HN 2.28), — 3T0 B3I IPOCTHIX JTI0-
meit (volgus); cp. Euseb. Migne 86.1.453, Lucian's Lychnopolis, Ver. hist. 1.29, Boll, ZNTW 18
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Iy/IIPHBIM BepOBaHIEM, KOTOpoe HpyHuMaer creryduyaeckyio ¢opmy B Ermmre,”
a TaKoke PacIpoCTpaHeHa Bepa B IPU3PAKM, TO €CTh B AYXOB YMEPIINX, U UX CKIOH-
HOCTb OpOIMUTh B aTMocdepe, 0COOEHHO HOYBIO, IIPUYEM, KaKUM-TO MUCTUIECKUM
06pa3oM, OHM 0COOEHHO TeCHO B3aMMOHENCTBYIOT ¢ JIyHOoi1.” V, HakoHell, M3BeCTHA
MpaHCKasi KOHLIEIIIVS Iy, COBEpIIAOLIieil yTelecTBye Ha Hebeca.”' OnpepeneHie
Mecta [Tudaropa n nudaropeiiieB B 9T0M 3aIyTaHHOM KJIyOKe — 3TO BOIIPOC, KOTO-
PbIiT MOXKET OBITh pellieH He IOCPEeICTBOM OOIVX PAacCyXK[eHWil, HO TOJIBKO ITyTeM
aHaJIM3a CBUJIETENbCTB.

B V Beke [0 H. 9. MBI BCTpe4aeM MHO>KECTBO YIIOMMHAHUI 00 acTpalbHOM Oec-
cMepTyn. ApyuctodaH cChUIaeTcs Ha JOKTPUHY O TOM, YTO JIIOAM IOCIe CMEPTHU CTa-
HOBATCS 3Be3faMi;”> AJIKMeOH CTaBUT BeYHOE JIBIDKeHIEe «O0XKeCTBEHHBIX» 3Be3[| B
OMH Psif C ABVDKEHMEM [yLIM, 4YTOObI MOATBEPANUTD ee Oeccmeprue,” a EBpummz
roBoput, 4yTo EneHa 6pira nepemernieHa B «deproru Kponupa» 3a npepenbl 3Be3IHO-
ro Heb6a.>* Jra Maest 4acTO BBIPAXKAET TO, YTO Y€IOBEK COCTOUT W3 Te/la ¥ AYLIN, U
II0CTIe CMEePTH TeJI0 BO3BPAIIAETCs B 3€MIIIO, a Jylla B HeOecCHBINT adup, OTKyHa OHa
pomoMm. B smmrpamme, nocBsiienHoit teM, kto nan npu [Tortupee (432 r. o H.9.),

(1917) 40ff, Eur. fr. 971. [IpeBpaitieHue yMeplero B 3Be3fly 4aCTO OOBIIPBIBAETCA B IHOTpedab-
HOIT 109311 (HO He B ITPO3aYeCcKX HAfIMCAX; I0TMYeCKask popMa JormycKaer 60blie cBO6O-
1p1): Peek, nos. 1097, 1829, 1776, 648; Arch. eph. 1953-1954, 2, 290-296.

# YMepuinit mmyTelectByer o Heby B cocTaBe CBUTHI conHeuHoil nanpu (Plut. De Is. et
Os. 21; Kees 42, 871ff). — I'pedeckue kaTacTepusMbl (acconpans Ayl CO 3Be3[aMM) BOCXOMAT
K O4eHb paHHEMY IIEPUOJY; 9TO 3aCBULETENbCTBOBAHO, 110 KpaliHell Mepe, I MenBequibl u
Opmnona (Hes. frr. 148, 163), XOTs MMEIOTCS M UCKITIOYEHNA.

%0 Cp. Capelle 3ff; Cumont, Symb. chs. II—III. He sicHO, HaCKO/IbKO B ITyOb BEKOB YXOLUT
oroxxpiectBneHue I'ekarsl ¢ myHHOU 6oruueit (Norden, Vergil VI 23f, a Kepenbu (Kerényi 79f)
HaXO[UT 3TO elrje B roMmepoBckoM rumue (Hymn., Hom. Cer. 52)), Wiu OTOXXEECTB/IEHNE IUTA
Adunsl ¢ ronosoit ['oproust (Gorgoneion) ¢ JIynoit (Meuli, Bachofen VII 497f).

>! Beie, 1. IV 1, cH. 57.

2 Apucrodan «Mup», 832-837: pab crpammsaer Tpurest OC/Ie ero BO3BpALEHNMs C He-
Oec, mpaBfia /1, YTO yMepline, KaK TOBOPAT, CTAHOBATCA 3Be3faMu. Tpureil OTBeYaeT, 4To
9TO JEICTBUTENBHO TaK, U 9TO VIoH XMOCCKMIT, KOTOPBIIT HAIMCAII ITI03MY 06 yTpeHHel! 3Be3-
e, TIOCTIe CBOEN cMepTH OBUT IPUHAT Ha Hebe KakK 40i0G AoTip. ITO He OCHOBAHO HA YeM-TO
ellle, KpoMe IO3MbI VIOHa; a B NOIb3Y yTBepXaeHus, 4To VIoH ObU1 «mmdaropeitckum mo-
stomM» (Cumont, After-Life 95; Capelle 24f), opun miub daxt ynommuHanua uM Ingaropa o
2 n 119 ¢pparmenTax (B cobpanun BioMeHTas1) MpefoOCTaBIsieT CIMIIKOM IATKOe OCHOBA-
uue (Boime, 1. 11 3, cu. 13, 51).

> Boimue, 1. 111 3, cH. 97. tumonoruu cnos Bedg : Oetv 1 aibnp : aiel Oetv (Iraton «Kpa-
T 397¢, 410b), BEpOATHO, OTHOCATCS K 4eMY-TO PaHHEMY — MOXKeT K AJIKMEOHY, a MOXKET
maxke K MoHmitaM (Hioke, cH. 60). Ilndaroperiusl, HHTEPIPETUPYS NBUIMHKYU B COMHEIHOM
Jyde, CYUTAMN GBVDKEHME CYLIECTBEHHO XapakTepuctukoit gy (Apucrorens «O myrie»
404al6ff; cp. Boie, 1. I 4, cu. 138). Takas xe npest 6bta y AHakcaropa u JJeMoxpura
(Apucrorens «O myme» 403b20ff).

>* Eur. Or. 1683-1690.
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3TOT B3I/, IpuobOpeTaer KBasyu-oduimaabHoe npusHaHue.” OH HOSBIAETCA He
TO/bKO Yy EBpunmza, Ho u y dnuxapma, 4To, 10 BCell BUAUMOCTH, TIPSIMO YKa3bIBaeT
Ha nugaropeiickoe nponcxoxgenne. Ho B Tpaguiyu EBpumnug Bo MHOIMX OTHOIIIe-
HUSIX CBsA3bIBaeTcs1 ¢ AHakcaropoMm.”® Ilocmemnmit roBopun 06 «3GupHOM 3HOE»
(aetherius calor) B aMOp1OHe — IOCKOJIBKY XVM3Hb IPOUCXOJUT OT «TEIIOTo» 3u-
pa.” Ilnsa [InoreHa ATIO/TOHMIICKOTO AylIa 6bIa 9acThi0 «60>KeCTBEHHOTO» BO3/yXa
U, TaKuM 06pasoM, uoplov 0eod.” AHakcarop Takke cauTas Ayury 6ecCMepTHOI,™ n
3TO IIPUYNMHA, II0 KOTOPOJ OHM 06a cTaBATCs B OfuH psx ¢ [Tndaropom. Meanims-
CKIMe aBTOPBI BOCIIPOU3BOAAT Takue xe BepoBanusa.”’ Ho gaxe y JleBkumnma u JJemo-

» JG I? 945 = Peek no. 20 line 5: aif¢p pep povxag vnedéxoato, od[pata 8¢ xB6v]; Epich-
arm. DK 23B9: cuvekpiOn kai Siekpifn kamiiAOev 86ev A\Oev méAwv. ya pév &ig yav, mvedpa &
dvw, cp. dp. 22; Eur. Supp. 531ft: ¢doat’... 60ev Ekaotov ¢ TO POG d@ikeTo, Evtavd’ dmeAOeiv.
mvedpa pgv mpog aifépa, to odpa & €¢ yijv, Eur. Erechtheus fr. 65.71f Austin: yoxai pév odv
TOVO’ ov PePdo’ Adny mapa, €ig 8 aibép’ avtdv mvedu’ €yw kat@kioa. Cp. Supp. 1140, Hel.
1013ff (zyma u adup 6eccmepTHsI), Pp. 839, 877, 971 (Tarke Rohde, Psyche II 255f = 435f,
aHr. u3p.). Takas ke KOHUeENUMA B PYrUX HanrpoOHsix Hapgmucsax: IG II/II? 11466 = Peek
no. 1755 (wavano IV B. 10 H. 3.), 12599 (Peek, no. 1759, 3 B. 10 H. 3.); Peek nos. 1760-1761.—
Hippoc. Hebd. 52 = Aph. 8.12 (VIII 672 L.).

> Eur. fr. 839 = Anaxagoras A112, lines 8ff:

Xwpel §' omicw

T pév €k yaiag @UvT' &g yaiav,

Ta §' an' aibepiov PAaoctdvTa yoviig

gl ovpaviov méhv HABe oA ov-

Ovijokel §' 008eV T@V yryvouévwy,

Stakpvopevov §' Ao pog dAhov

pop@ny tépav anédeev.

7 Anakcarop A109. ®puppux (W. H. Friedrich, Philologus 97 [1948] 281f) aBTopom
9TOI Mfien cuuTaeT AHaKcaropa.

58 Tuoren Anomnonumiickuit A 20, 19 §42.

¥ Aét. 4.7.1.

% Hanp., Hippoc. Carn. 2 (DK 64C3): a0dvatov Bepudv, KOTOpoe «MBICIUT, BULKT,
CTIBILINT ¥ 3HAET BCe»; OOBIIMHCTBO M3 9TOTO «IPOABUHYIOCH K KpPaliHeil OKPY>XHOCTH, 1
9TO TO, YTO [PEBHIeE, KaK s CUMTal0, HasbiBanu aiffp». — KoHuenrt «MupoBoit gyimmn» (KoTo-
pout Ban fep Bapzmen, Hanpumep B Astr. 25, cuutan cuenududecku nugaropeiicKuMm, Imo
KOHTPACTy C MOHUICKMMY (PU3MKaMM) CBOFUTC K TakuM poktpuHaMm. CormacHo ITnaTony
(«Kpatwn» 412d-e) «mHOrMe» BepsT B O1e€l0V, KOTOPBIT IPOHU3BIBAET BECh MUP, ¥ MHOTAA
HaspiBaeTcst ComHIleM, nHOTAA Oeppdv, a nHorma vodg. V3 okpyxenus JnoreHa mponcxomsT
BeIpaxkeHus, Bpone Ar. Nub. 2291f; n y I[Tnarona B «Kpartume 396¢ (mysa Ovpavia ato Opdoa
Ta dvw, 60ev 0N kai @aoty...tov kabapodv vodv mapayivesal ol petewpoldyol) BbIcKasbIBa-
HJle TaK ke He ABJsAeTcA MpocTo «mudaropeiickuM» (pace Boyancé, REG 1941, 156f; Joly
36f). — «BoxectBeHHOE» Oeppdv Kak Yuxijg Svvapg, dvdloyov ovoa @ TOV GoTpwV
otolxeiw mpusHaercsa ApucroreneM (Gen. an. 736b29f1f, o uem cm. F. Solmsen, JHS 77 [1957]
119-123; H. A. T. Reiche, Empedocles’ Mixture, Eudoxan Astronomy, and Aristotle’s Connate
Pneuma [Amsterdam, 1960] 971f; Arist. Ilept @thocogiag fr. 27 W. = Cic. Acad. 1.26).
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KpUTa [ylLIa sIB/IAeTCs «OTHEHHOI», Kak Conuie u JIyHa,® Tak 4yto JIykpenuit, npu-
ilep>KMBasICh MaTePUATNCTIYECKON TPAAULINH, 3aIMCTBOBANI BbIpakeHMs1 y EBpumn-
na. Jlymra 6pima «orHem» y Ilapmennpa m I'mmmaca,” rosopst, uro u Iepaxmt
HasbIBaI ee scintilla stellaris essentiae.** VI emme mo AHakcuMeHa Yuxi| ObUIa CBsA3aHA C
«60>KeCTBEHHBIM» BO3yXOM, KOTOPBIil OKPY>KaeT ¥ IOAAepXK1BaeT KocMocC.”

To, 4TO AyIIa YenoBeKa TECHO CBsA3aHa ¢ HebecaMul 1 3Be3[jaMI, M JaXKe TO, YTO
OHa IIPUXOAUT C Hebec 1 Ty/ja Ke BO3BPAILAeTCs, AB/IAETCS BepOBaHMeM, OOIM /I
MOHMIICKOI «pusuonornn» (euololoyia), o KpaitHeit Mepe, co BpeMeH ['epakinra
u Anakcaropa.®® B «dusnonorngeckom» 06madeHnN U € IIOMOIIBIO «MaTepUaTNCTI-
4ecKoit» (paseosiornu To, YTO Ha4anoch B Bupe «Muda» (Ldbog), mpogomkaer mo3-
JKe OKa3bIBaTh CBOE€ B/IMsHIE, HOTAA C OOMBIINM yAapeHeM Ha CllaceHue Ay, a
VHOT/Ia — Ha 00II[yle IPefCTaB/IeHNsI O MUKPOKOCMeE 1 MAaKPOKOCMe: 4e/I0BEK CHe/IaH
3 9acTell KOCMOCa U IOCTIe CMEPTY JKeJIaeT B Hero ke BepHyThcs.”

Ecnu Bce aTn mpeycraBieHns B 11e7IoM MOXKHO Ob110 6b1 BodBecTu K [Tudaropy,
TO IPUIUIOCH ObI IPUIINCATD €r0 YIEHNI0 MAKCUMYM BIMSAHUS ¥ MUHMMYM OIIpefie-
JICHHOTO COfIep>KaHus, TIOCKOIbKY CBUIETEIbCTBA B BBICIIEI CTEIIeH) Pa3pO3HEHBL.
VsBectHass Ommxapmy ® 60XKeCTBEHHOCTb 3Be3j M AHAJIOTMYECKOe 3aK/IIodeHue
A/KMeOHa HACTO/IBKO >Ke [JATIeKV OT WJeM, COITIACHO KOTOPOJI Aylua CHe/laHa 13
He0eCHOTO OTH:A, HACKOJIBKO Ja/IeKV OT Hee He3aMbIC/IOBAThIe IPEfICTaB/ICHNS O TOM,
YTO LIV CTAHOBSTCS 3Be3faMil. VI Bce 9TU IIPOTUBOPEUNBBIE U/ B TOT WM MHOM
nepuop npunucsBanucek [Iudaropy.” Ho B onmucannom IInugapoM meremmcrxose

¢! JTepxmnm A 28, Jemokput A 101-102; cp. D.L. 9.44.

62 JTykpeunit 2.991ff, nocne Espununa, ¢p. 839.

DK 18.9, 28 A 45; cp. 46a-b.

# Tepakmur A 15: vodg orHOCUTCA K Tieptéxov; A 16 §1291f, cp. A 17: Bo3BpaleHue gymm
TpOG 1O Opoyevég. ITo Bcelt BUAMMOCTH, 3[1eCh 3aTparuBaeTcs CToMdecKas MHTepIpeTauys I
cucreMatusanys; I'epakiut ropoput o «cMepTu» gymu (¢bp. 36), win, Mo MeHbLIeH Mepe,
HekoTopsix gyut (cp. Kirk in KR 205ff).

 AHakcuMeH, ¢p. 2, n J. Longrigg, Phronesis 9 (1964) 1-4. B¢iov mepiéxov (dmepov) yxe
IpefCTaBIeH a AHAKCUMAHPa.

 «3pmech Her HUYero mudaroperickoro», rosoput Hecrn (Nestle, ZN 1610 n. 1) o dpar-
MeHTax Dnmxapma. C gpyroit cropousr, IIdaiidep (Pfeiffer, Sterngl. 114) yrBepxKpaer, 4To
TepakanT IpUINCHIBAT «BaXKHbIE YEPTHI CBOETO MUPOBO33peHusi» [Indaropy. OTo BBIIAAUT
HETPUKPBITON KPUTKKOIL [11aToHa, KOTOpast He II03BO/M/IA MCCIELOBATENSAM Pa3BUTh TOT XKe
TE3JC B OTHOIIEHNY AHAKCaropa.

¢ Ve B PurBene; cm. H. v. Glasenapp, Die Religionen Indiens (Stuttgart, 1943) 84;
Olerud 153. ITnaroHn B «Tumee» 63¢ HAMEPEHO OTPAHMYUBACT ITY «TEOPUI0 UCICSHOBEHMSI»
BeIeCTBA.

% Menaugp, ¢p. 614 Korte: 6 pgv Eniyappog todg Beodg eivau Aéyet dvépovg, D8wp, yiv,
fi\tov, hp, dotépag. HecoMHeHHO, 3TO MeHbIlle IOXOXKe Ha [peBHee Orarodectue, 4eM 3a-
POXKTAIOIINIICS CKENTUINM3M; BIIOC/IEACTBIUM, HUKTO OOrblie He BepuT B Muduiecknx 60ros,
M OTPaHNMYIMBAETCS HAOMIONaeMBIM.

% Hypomn. 27: ConHue, JIyHa U 3Be3[bl CUNTAIOTCA OGOraMyt M3-3a [EHICTBYIOIETO B HUX
Oepuodv. Iyma ato dnoéomacpa aibépoc, ona beccmeprHa (28) u HeBupuma (30). Ilocne cmepTn
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He 0ojblile C/IefloB HeOeCHBIX MOTUBOB, 4eM B TeOpmyu IMIIeOK/IA O TJIIeM [e-
MOHe, COC/TAaHHOM Ha 3eMIio B «Itelepy» (OH moMelaeT Auj B IPOCTPAHCTBO BO3-
nyxa).”” B maMATHYMKaX I0)KHOMUTAIbSHCKOI 3CXAaTONOTUM HET HUKAKUX HaJeXKHBIX
PaHHUX CBUJIETENIBCTB O Bepe B HebecHOe GeccmepTie.”!

Ocraercst paccMOTpeTh aKycMy, KoTopas 3agaer ompoc: «4to ectb OctpoBa
67ma>keHHbIX?», ¥ oTBevaeT: «CoHie 1 JlyHa».”> AKycMa IoMellaeT OTyCTOPOHHMI
MIP B YHOPSAOYEHHOM KOCMOCE, U SIBJIACTCS IPOSBICHNEM TOM >Ke CTPAcTy K CTa-
OMIBHOCTH, KOTOpasi MaCTEPUT TEOJIOTHIO Ay U3 Muda O AyIlle M HajaraeT puTy-
a/IbHbIe Taby Ha «06pas >xusHm» (Piog). BeicoTa 1 rry6uHa, IaieHne 1 BOCXOX/eHue
He CTaHOBATCS JJOMUHUPYIOIUMY UAESMYU B TEOTOTUM AYLIN [0 TeX IO, ITOKa IIPo-
CTPAHCTBO 3Be3[] He CTAHOBUTCS YaCThI0 eVHOI KapTHBL. K 9TOMy >ke OTHOCATCS 1

OHa IIApUT B BO3JyXe [IO TeX IIOp, IoKa ['epMec He CONPOBOMUT HEIOPOYHBIE AYLIM £l TOV
“Yyiotov (06 aTom BeipakeHnu cm. Cumont, Or. rel. 58, 273 n. 93; RE s.v. Hypsistos; Cook, Zeus 11
876ft; Lemnep (Zeller 111 2.106, n. 2) enBa /v mpas, BUs B 3TOM UYL iCKOe BIsIHNME). — Varro in
Comm. Bern. Luc. 9.9 p. 291 Usener: «Pythagoras dixit animas in Stellas converti virorum forti-
um" (Varro Antiq. rer. div. fr. 25b Agahd; Ho, cM. Reinhardt, RE XXII 589). —ITnyrapx nsobpaxa-
eT KapTUHY aCTpPa/IbHOro beccMepTis B Ayanore o feMoHe CokpaTa, AefiCTBYIOILe TULa KOTO-
poro npuHagIexar K mgaropeiickoit rpyme B ®uax (Bbiiue, cH. 39). — O JIyHe Kak >Kunie
TyLI CM. HIDKeE, CH. 75; 0 MIeyHOM Iy Ty U BpaTax B paii, HIKe, cH. 90, 94.

70 Cp. Bble, cH. 38, u 1. II 3, cu. 80. &vtpov, IMuenoxi, ¢pp. 120; Bo pp. 6 Adwvedg aTo
B03ayX, a ['epa — 3ems; cp. manmpyc us Hdepsenn, col. 18.7. O6 unTepnperaunu «Angar,
Cumont, Symb. 35ff, Lux 189ft, Nilsson II 228ff. BoamoxHoe peirenne: Auj MOXeT OBITH
HOYHOJI II0JIOBUHOI HebecHO cdepnl (Bblie, I IV 3, cH. 64); aTo MoxxeT 6bITb JIyHOI 1
HOTyHHO! o6nacTbio (Huke, CH. 89, 93); WM 9TO MOXeT OBbITb >KU3HBIO Ha 3eMile
(Lucr. 3.978-1023; cp. monuyio TpakToBKy y Carcopino, Bas. 264ff.) - Pasnnuenne mopnyH-
HOTO M HAa[TyHHOTO MMPOB IPUIMCBIBaeTCs IMIenokny (A 62), a taxxe AnkMmeoHy u le-
paknuty (cp. Boiute, 1. 111 2, cH. 32), HO MBI He MO>KeM IIPEAIIONAraTh, YTO IMIELOKI IPH-
Iep>KMBAJICS IO3HEN JOKTPVHBI O BEYHOM, COBEPIIEHHOM IOPsIAKe HeGeCHOI 06/1acT; ero
KOCMOC YHUYTOXXMM ¥ IIPEROIIPe/ie/ieH CTaTh YacTbio COBepIieHHON efnHoit «Cdepol».

! Tuck u3 Bpuuausu, n3o6pakaromumit MyTeecTBIe YMEPIIEro Tepos 0 304aKy, He
noppaercs garuposke (Wuilleumier 544ff, pl. 45, co ccoinkamu). OH faTupyer ero Nepuosom
IO PUMCKOTO 3aBO€BAHWs, TO €CTh, Kak MUHUMYM, III BexoMm fo H.3. IToxokme MOTUBBI
MO>KHO HalIT! ¥ Ha JPYIUX AMCKax u3 TapeHTa, HO Ha HMX HeT 3oamaka. — Ha Basax u3 Ka-
Hocca (III B. o H. 3.), cTaBIINMX 3HaMeHUTBIMU Onarofaps baxodeny (Bachofen), onnosnau-
HO He IIpefCTaBIeHo acTpanbHoro cumBonmsMa (Meuli, Bachofen VII 493ff). — Cnegsr act-
panbHOro 6GeccMepTys Ha 30JIOTHIX IIACTMHAX TaK)Ke HEONHO3HAYHBI (a0TAP MOl YEVOG
ovpaviov, DK 1B17.7, us Iletemuy; ipeptod & éméPav otepavod, DK 1B18.7, us Typmit, cm.
Carcopino, Bas. 314f, u Diels, DK I 16 n.; A. Dieterich, KI. Schr. 95 cpaBuusan Orph. Arg.
761, HOo B crnenyoiieM cTuxe Ilepcedona HasbiBaercsa XBovia Bacilewa). - CoOusaromee ¢
TONIKy 3aKIi0ueHMe, £pLpog i ydha émetov, IuTpux MHTEpPIpETHPOBaI KaK yKasaHue Ha
Mneunsiii nytb (A. Dieterich, De hymnis Orphicis (Marburg, 1891) 35ff = KI. Schr. 95ff;
6onee peumnrenen Carcopino, Bas. 311ff, Wuilleumier 547f. IIpotuB S. Reinach, Cultes,
mythes et religions 11> (Paris, 1909) 125ff; K. Wyss, Die Milch im Kultus dcr Griechen und
Romer (Giessen, 1914) 53ff. CnoBo €pipog ykasbiBaeT Ha [IvoHuca (cp. Bbllle, CH. 45).

72 Tam. VP 82 (Bbiute, 1. 11 4).
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IIpefCTaBIeHNe O TOM, 9TO bonpmiasa u Manasa Mepgsegunia — ato pyku Pewm, Ilnes-
il — mupa Mys, mnaneTsl — 1cel ITepcedoHsl, 3emmeTpsiceHus — TaitHOe cobpaHue
MepPTBeIIOB, U IIe/IbI0 TPOMa ABJIsAeTCA UCHYTraTh TeX, KTo Haka3aH B Taprape. B atom
KOHTEKCTEe CYMTAETCSI HECOMHEHHBIM, YTO AWM HAXOAUTCA IOJ, 3eMJIeil, ¥ BCe YIIO-
MUHaHMs 0 nudaropeiickom katabasis Ipous3BoAAT TO ke BreyatrieHne.”” BeiBop o
TOM, 4TO, COIJIACHO HOBBIM aCTPOHOMMYECKMM IAHHBIM, AUfA He CyLeCTBYeT, NH-
daropeiiieB He npusnekan. OctpoBa brakeHHBIX He SBJAIOTCSA YacTblo AUia; OHU
PACIIONIOKEeHBI Jja/leKo OT CTpaHbl MepTBbIX. [lymia oTnpasnderca Ha OcTpoBa, B Me-
CTO CBOETO IIOCTIEIHETO OT/bIXA, I7leé OHA, HECOMHEHHO, CABIINUT «rapMoHMio Cu-
per».”* Orpenenne OCTpOBOB O/a)KEHHBIX OT MMpa YMEPIINX VIMEeT JpeBHee Ipo-
UCXOXK[IEHNe, I BEPOSITHO, OBUTO OJHON M3 PaHHUX (POPM IIKONBHON JOKTPUHBL
[TosToMy obujast KapTUHA, BKYIIe C aKyCMaMJ, CTAHOBUTCS OCMbIC/IeHHOI. Takue
IpefICTaB/IeHNs IOTHOCTBIO YY>KABl aCTPOHOMMUM, HAaCKOJIBKO 00 9TOM MOXKHO Cy-
nuTh 110 o6benuHennio «ComnHia u JIyHbl», Kak eciu Obl OHY OBUIM OCTPOBAMU OfI-
HOTO MOPs. 37iechb HeT HMKAKOTO HaMeKa Ha IIPUBBIYHOE IS MO3[Hel aHTUYHOCTHU
IpeiCcTaBIeH)e 0 MHOTOYPOBHEBOM KocMoce.”” VI cHOBa Mbl BUAMM, 49TO aKyCMBbI
IPefCTaB/ISIIOT cO00JI HEe3aBUCHMYIO OT IO3[He TPafyIMU TOYKY 3peHMs, PaBHO

7y moKasbBAOT MudaropensM, elge HUIEro He

Kak 1 oT IMienoknaa u Ilnatona,
3HAIOIINII O HAYYHOM BOCHPUATUY MUpa.

Ilaxxe B acxaronormdeckux mudax IlaroHa, rae, cOrnmacHo 06bIYHOMY MHEHMUIO,
OH CJIMIIKOM MHOTO «IM(aropeiicTByeT», aCTPOHOMIUYECKIe MOTVBBI IOABJIAIOTCS
JIVIIb TIOCTEIIEHHO, TEM CaMbIM JOKa3bIBas, YTO OH He BOCIPOU3BOANT y>Ke 3aKOH-
4eHHyI0 cuctemy. B «oprum» mOTYCTOPOHHUIT MUp He CBsI3aH KaKMMU-TMO0 OTHO-
HIEHUAMM CO CTPYKTYPOI KOCMOCA; eQVHCTBEHHBIN BOIpOC — aTmdeckuin: «Kaknm
ciefyeT ObITh 4enoBeKy». B mude ns «PegoHa» Hala )XM3Hb MHTEPIpPETUPYETCA

KaK CyIIeCTBOBaHNE B I‘}IY6I/IHaX, PE3KO KOHTpacTupymumiee ¢ 6oree HCHHOVI nygn-

73 Bsite, 1. II 3. Carcopino, Bas. 272 n. 4, BUFUT 3[1eCh COCKa/Ib3bIBAHNE K IIPUMUTUBY
CO CTOPOHBI aKYCMaTHKOB.

74 Bpie, cH. 3, 37. OnpeneneHHOe 3HaYeHNe MOXKHO Ipupath Tomy dakry, uro ['omep
(«Opucces» 12.52, 167) 6e3ommb609HO roBoput 0 AByx CrpeHax.

7> JIyHy mOBOJBHO 4acTo HasbiBaloT OcTpoBamu GmakeHHbIX (ccpuiky y Capelle 10ff;
Cumont, Symb. 177ff; Nock, AJA 1946, 142f), nanpumep Kacrop Popmocckmit (1 B. H. 3.,
FGrHist 250F16 Plut. Quaest. Rom. 76.282a, Plut. De fac. 29, Por. ap. Stob. 1.49.61,
Serv. Aen. 6.640, 887). OpHaxo JIyHa 4acTo sAB/IAETCA IPOMEXYTOYHON OcTaHOBKOM, a ConH-
e cnepytomas Bicuras cragus (Plut. De fac. 29.944c, Amat. 20.766b, Por. ap. Stob. 1.49.55).
Tonbko B Comm. Bern. Luc. 9.9 (ITocuponmii, cormacHo Reinhardt, RE XXII 5891, 780)
Conuue n JlyHa HaXORATCS Ha OJHOM ypOBHe: AylLa Bo3Bpalyaercs «in suam sedem, hoc est
in solis globum ac lunae». Peitaxapg (Reinhardt, Kosmos 312 n. 2) coMHeBaeTcs B ;peBHOCTHU
QaropeitcKoi axkycmol.

76 O cBsA3u aKycM ¢ AIKMeOHOM, IMiefokaoM 1 OuionaeM TPYSHO CKasaTh 4TO-I160
OIlpefie/IeHHOe; BO3HVKAeT BIIEYaT/IIeHMe, YTO OHM IO-IIPeKHEMy BO3BpallaloTcsa K Ooree
ApeBHEMY IUIACTy — ATIKMEOH K 60XKeCTBEHHOCTVI 3Be3f], IMIIEOK/ K HEKOCMOIOTMYECKOMY
Mudy o crracerny, Ouronait K MAaMaHCKOI Tpaguuuy o6utaemoit JIyHsL.
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BUTE/IbHON >XVM3HBIO HaBepXy; HO IO Mepe pasBuTuA Mu(a, B HEM OMNVCBHIBAETCA
I «3eMJisl», ee YAUBUTEIbHbIE pasMepsl U IpuMedarebHas cTpykrypa.”” O6pas
Hellephbl BbIpa)kaeT TaKoe >Ke MpeJCTaBleHe O XIU3HM, He MMeolllell OTHOLIeHMs K
KOCMOCY, XOTSI M C YMOIIOCTHUTaeMoit obmacTpio (vontog T0mog) 3a ee mpenenamm.’®
B saxmountensnoMm Mude u3s «l'ocymapcTBa» 06pa3 BepeTeHa € ero CTI0XKHBIM Bepe-
TEHHBIM OIOKOM, BpaIAloNMMCs Ha KojeHsx HeobxopmumocTn, n3obpakaer cucre-
MY II/TaHET, HO 3TO HMKAK He CBA3aHO C IPEAILIECTBYIOLUIMM €My OIMCAHMEM «IOPOT
nyur». HecMoTps Ha TO, 4TO B 9TOM TEKCTe TOBOPUTCS O JABYX BXOZaX, Ha Hebecax u
Ha 3eMJIe, IIPOJisA Yepe3 KOTOpble XOpOIINe AYIIM IYTEIIeCTBYIOT IO Hebecam, a
IUIOXME I10 3eMJIe, OCHOBHAs IIpefiloaraeMas KOHIeNLIMs OKa3blBaeTCs JOHAYYHBIM
IpefcTaBIeHNeM O IIOCKOI 3eMite, HebecHOM cBofie B ¢popMe monycdepsl u1 yxac-
HOM II0fj3eMHOM Mupe. Jlyiy, coBeplIaroliye cBoil yTh 0 HeOeCHOI TPoIle, ecTe-
CTBEHHBIM 00pa3OM OKa3bIBAIOTCSI B KOMIIAHNY 3Be3Ji, I MHOTHE TIPEACTABIIAIOT cebe
3Ty KapTUHY TaK, KaK OYATO 3Be3Ibl BOCXOAAT Ha He6O M HUCXOMAT depe3 pasHble
Bopora.” YkasaHueM mudaropeitckoro BiusHus Ha II1aToHa sAB/sETCA OTOXK/ECTB-
JIeHue JOPOTry HaBepX C «XOoporoii mpasefHukos».” Ho cormacoBanye Hay4HOTO 1
MU(IYECKOTO B3IJIA/I0B HA MUP BCe ellle He JOCTUTHYTO.

JInmp B «@eppe» cynpba ayum u gBUDKeHue HebecC BIiepBble NPUBEIEHBI B CO-
crostHMe OmM3Koro B3ammopericTByuA. OKpbUIEHHBIE NYLIM-KOHY, Clefys 6oram B
CBOEM ITyTeLIeCTBMY Ha Hebeca, CTpeMsACh B 3eHUTe HeOeCHOTO CBOJA YBUMIETb MUP
3a mpepienaMy HeGec, BOBJIEUEHBI B KPYTOBOe JABYDKEHME KOCMOCA, U BO3BPAIIAIOTCS
06paTHO 10 KPYroBOMY X0y B HadaabHyI Touky.! ITageHue n obpaTHOe BOCXOXK-
JileH1e Iy IoTy4daeT Hambosee cuibHOe BeipaxeHne B «Dexper. 3areM uper «Tn-

77 TInaroH «Demon» 108d.

78 Ilnaton «TocymapcTBo» 517b. 3pech He CTOMT HMOFHMMATH BOIPOC O TOM, CKOJIBKO
M1(OB U PUTYATOB MOTYT JIEKATh B OCHOBE CPABHEHNS C Helepoll. (OMIIELOKI MCIIONb3yeT
cnoBo &vtpov, ¢p. 120.)

7?06 wupmee nByx HebecHbix BxogoB cM. Cumont, Symb. 40ff; Meissner 110.
O erumercknx sneMeHTax (COMHEYHas /afbs, KOPabib MEPTBBIX, BOPOTA MEXK/Y BEPXHUM I
HIDKHUM MupoM) cM. Kees 641, 671f, 84f.

% ITnaron «T'ocymapcrBo» 614¢; cp. Apucrorerns «O Hebe» 284b6fT.

81 TInaton «®Depp» 246b: mdvta 8¢ 0bpavOv mepLoNel, 246¢: HETEWPOTIOPET T Kal TAVTA
TOV KOOpOV Slotkel, 247a: pakdpiat Béat te kai SiEEodot évtdg odpavod (S1€odog - aTo Tex-
HIYECKVIT TepMUH [/11 0003HaYeHNs MepyofudecKkux HebecHbIx apyokeHuir: Hdt. 2.24, Eur.
Andr. 1086; B Hebd. 1 ££080¢), 247a: dkpav €mi v dmovpdviov ayida mopedovtat mpog
dvavteg, 247c: adtag meplayel N meplpopd, 247d: Ewg &v kUKAw@ 1) mepipopd elg TadTOV
nieplevéykn). €v 8¢ Tf] meplddw... O mucKyccum Ha TeMy acTpoIormdecKux BausHuit B «Pegpe»
oM. K. Kerényi, «Astrologia Platonica», ARW 22 (1923-1924) 245ft; Bidez, Eos 60ff;
J. Kerschesteiner, Platon und der Orient (Stuttgart, 1945) 183ff; W.J. W. Koster, Le mythe de
Platon, de Zarathoustra et des Chaldéens (Leiden, 1951) 4ff. - axxe nocne «®egpa» omuryuia-
7I0Ch BIVSIHVE [OHAYYHBIX MJENl HA CTPYKTYPY MMpa; TPELIHMKM HaKasbIBAOTCA UTO YAG
(249a). Ho, B To>Xe BpeMs1, KOCMOC KaK coBeplieHHas1 cdepa He JODKeH ObUT MMETh Bepxa U
HI33, & 3HAYNT U 3€HNTA.
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Meli»: [leMUypr TBOPUT CTOIBKO [YII, CKOIbKO 3Be3[, A/Is KKIOI 3Be3Abl LYY, U
IOMeIIaeT KaXX/yIo Ha CBOIO 3Be3/]y «KakK B IIOBO3KY», ¥ TAKMM 0OPa3oM ITOKa3bIBaeT
eil «IIPUPORY KOCMOCa». 3aTeM Jylla I0/DKHA OCTaBUTb CBOIO 3Be3Jly, YTOOBI BOIIIO-
TUTbCS Ha 3eMJIe; 3aTeM, II0CIe HeKOTOPOTO VCIBITaTeIbHOTO CPOKa Ha 3eMie MM
Ha JIPyroil IUIaHeTe, OHAa MO>XKET HOTpeOOBaThb OOEIIAHHOTO elf BO3BpAllleHus Ha
CBOIO OVUVVOHOG 4oTNp.*” VI XOTs B 9TOM C/IBILIATCS OT3BYKM (PONTBKIOPHBIX MOTH-
BOB,” OTHOLIeHNME FyLIN ¥ HeOECHOTO [BYDKEHNsI CTAHOBATCS [IE/ICTBUTENBHO OYEeHb
Omm3kuMu: GopmMa MUPOBOI YLV CTAHOBUTCS ABVDKYIIMM NPUHIMIIOM KOCMOCA
(36b). Yxe 6e3 BcAKoro Mupuueckoro obmadeHns U ¢ Cepbe3HONl IpeTeH3Nell Ha
VICTVIHY 3TV WiV PasBUBAIOTCA B «3akoHax». Jlyla, B KauecTBe CaMOJIBIDKYIIETO
IPUHIINIIA, SIB/IAETCS MIEPBUYHOI 10 OTHOLIEHNIO KO BCAKOI TemecHoCTH. [ymra 06-
Hapy>kuBaeT ce6s1 B HeOeCHBIX IBVDKEHVAX, I HAYYHO JOKa3aHHasA Pery/sApHOCTDb U
COBEPIIEHCTBO 9TUX KPYTOBBIX ABVDKEHNII MOKA3bIBaeT, YTO AyIla KOCMOCA pasyM-
Hast u 6maras.** Takoit 06pas MBICTV IOBTOPSIETCSI B CUCTEMATV3MPOBAHHOM BIJE B
«ITocme3sakoHMM»: 3BE3[IBI — ITO OOTH, @ ACTPOHOMUS — Horocmyxenne.”

Yuenykn IInmaToHa MHTEpIpeTUPOBAIN M CUCTEMATM3MPOBAIN MUQBI CBOETO
Y4UTeIIA, U IIOCTeIIeHHO Pa3sBIIM OKOHYATeTbHYI0 GOpMy «3BE3JHOTO OeccMepTs».
O KceHOKpaTe B 9TOM OTHOLIEHWU) U3BECTHO COBCeM HeMHOro.* Co6ra3HUTENbHO
IIPEeJIIONIOXKIUTD, XOTS MbI U1 He VIMeeM NPSIMbIX CBUAETeNIbCTB, 4T0 KpaHTop B cBOeit
3HaMeHNTON pabore «O medyanu» MpPeACTaBWI B IOMY/SIPHOM BHJe MMEHHO 9Ty
MbIcTb.” OIHAKO MBI MOXKeM IOTYy4YUTh HEKOTOPOe IpefCcTaBeHle O BO33PeHMAX
l'epaxnupa [ToHTUIICKOTO, KOTOPBIN TakKe paboTtan Hap crenubudeckuMn npoodie-
mamu actpoHoMun.”® OH mepefaeT BUJEHME HEKOero IMIIEfOTUMA,” KOTOpOMY
apwmch [hryron u Ilepcedpona, ocBo6OAMIN €r0 OT OOBIYHBIX OTPAHNYEHUIT YesIo-
BEYECKOTO 3PeHMsI ¥ OTKPBUIM UCTUHY O MpUpofe U cyabbe pymn. OH yBuUpen, 4To
KOcMOC pasperneH Ha Tpu obnmactu. Cdepnl JIyHBI U 371eMEHTOB IIOJ, Hell IIPUHAJIe-
xat IIIyToHy M cocTaBnsAOT HebecHbIT Aupa. MIIeyHblil MyTh, pacCMaTpUBaeMblil,

8 «Tumeit» 41d n manee.

8 A ¥MeHHO OTOXXZecTB/IeHNe AyLy co 3Be3noii (Stenzel, KISchr. 8; Beliue, cH. 48).
8 ITnaton «3akoHbl» 891c¢, 967a; cM., Takxe, /1. [V 2.

8 Beooéfera, «[Tocnesakonme» 981d.

8 Tlpemmomaraercsi, uyro mucer Ilnyrapxa comepxkar Marepuan u3 KceHokpara
(Heinze 123ff). O pasrpanndyeHun KocMudeckux obmacreil 1 3Be3fax Kak 6orax cMm. KceHo-
Kpar, p. 5, 15.

% Boyancé, REG 1952, 337ff. Panuune pexoHcrpykumu consolatio Kpanropa xpurndecku
a"anusupytorca y R. Kassel, Untersuchungen zur griechischen Konsolationsliteratur (Munich,
1958) 35f, 68f.

8 Cwm. Bbiwe, r1. IV 2, cu. 11; 1. IV 3, cn. 17.

% ®p. 93-94. BeposATHO, 9TO UMSI AB/IAETCS HECTyYallHOM KOMOMHALMEN YacTell UMeH
«Omnegokna» u «l'epmorumar. B pmobasnmenme kx mpumedanmsm Bepmu, cm. Wilamowitz,
GIdH 1I 533ff; Bidez, Eos 52ff. I[peBHUe aBTOpPBI CUUTATIN €TO UCTOPUYECKUM IIEPCOHAXKEM,
TaKUM Xe, Kak dnumenus, IIndarop u Immenoxt.
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Kak U y ApUCTOTess, KaK aTMoc(epHOe siB/IeHNe HIDKe 0071acTy 3Be3f,” sB/IAeTCs
TPOIOI 3TUX AYILI; OTTyAA OHM MAfaloT Ha 3eMII0, a M03)Ke Bo3BpamranTcs. [yma
SBJIIETCSL «CBETOM», aiféplov, obpaviov odpa. HebecHnlit Aug — 910 He TO MecCTo,
TZie ocTaroTcs Hascerga. Hag HuM Haxoparcs cdepsl mwraHet, mpocTpancTso IToceit-
JIOHA, @ BBICIIEN ABJIAETCA cepa HEMOBIDKHBIX 3Be3[], KOTOpast IPUHAIIeKNUT 3eB-
cy. Mexpay aTuMu TpeMsi IPOCTPAHCTBAMY JJO/DKHA OBITH CBSI3b, M DMIIELOTUM Jeii-
CTBUTENIBHO BUAMT B pajioHe 30fMaka Tpu «BXofa». OJHUM SABJAETCA BXOJ,
KOTOPBIM BOCIIO/Ib30BaCs ['epakit Bo BpeMs cBoero oboxxectsienns.” HecomHeH-
HO, KOHEYHas 1IeJIb BCAKOI AYIIM — OTHPABUTHCSA STUM IIyTeM B KOMIIAHUY OOTOB.
Pemnraromjee Bnusinne okasamyu mMudsr [Inatona, I'epaxmupa n fpyrux miaToHu-
K0B.” VI 0c06eHHO BaXKHBIMM ObUIN IpeACTaBIeHNs O NOATyHHOM Anpe” n Mied-
HOM ITyTH Kak o >xmniie gyut.’* Bepositao 'epaknupg B cBoem Smnedomume * yo-

% Boyancé, REG 1952, 335 n. 7. Cuuraercs, yro CoHIe HAXOOUTCSA MO [UIAHETAMU, &
He cpefy HuX (Bblie, 1. IV 1, cH. 7). MiedHslit yTh 6UI M3BECTEH BAaBIIOHIHAM, KaK JO-
pora Mexny 3emeii u Hebom (Meissner 111).

L Op. 94. Bpata pacnionoxeHnl B 3Hake CKopmoHa, Mexay JIbBom 1 Pakom, u Mexngy
Bopomeem u Pribamu. Bepmu (Wehrli, 92) cunraer, 4To 9TO efBa 1M BepHas [eTanb, IO-
CKOJIBKY «TPYZHO BOOOPa3suUTh 30AMAK KaK HOPOTY B MOACOMHeuHyIo (subsolar) o6macte». Ho
30AMaK — 3TO He II0/I0e KOJIbIIO; OH HAIIOJIHEH BceMy cdepamu, 1 gaxke JIyHa myTeniecTByeT
Bonb Hero. CornacHo Makpo6uto (Somn. Sc. 1.12.4, 7), IyTh K HepepOKAEHNIO IIPOJIETaeT
yepe3 co3pe3ausa Paka u JIbBa, BMecTe ¢ 3akaTHbIM COJHIIEM, U HepBbIIl BXOJ PaclloNo>KeH
MeX[y 9TUMU IByMs 3Hakamu. Pei6sl n Bogoneit mopxopsmye suaku st mupa [loceiinoHa;
¥ TPETUIT BXOJ, BXOJ, 3€BCa, IEKUT HAIIPOTUB, B CPEYHE CAMOTO 3HAKA — YKe He IIePeX0ofHas
crapus. VisobpaxeHHoe Ha aycke u3 BpruHansu nyremecrsue (Bbiute, cH. 71) Beger k Ckop-
nuoHy. Paspenenne xpyra Ha vactu mo 105°, 105° u 150° (7:7:10) kasamocb Tepxaumy oco-
O€HHO «TapMOHMYHBIM» (7 3TO «paLiMOHAIBHBII fuaMeTp 5» B «[ocymapcTBe» 546¢).

%2 910 ke npemnaran Boyancé, REG 1952, 321ff.

% Hanpumep, Plut. De fac. 28.943c¢, Sext. Emp. Math. 9.72f, Cornutus 5; cM. Bbi1te, cH. 75.

** Hymennit u Kpouwuit ap. Por. De antr. nymph. 28, Macrob. Somn. Sc. 1.12, Procl.
In Remp. 11 129, Schol. Od. 13.103 (no npenmonoxennto Hemarra (Delatte , Litt. 130) pasmu-
4ye MeXRy oM u [lopdupuem sBisieTcs ckopee OmMOKO KOMMEHTATOPA, & He OTPaXKEeHN-
em HesaBucumoit tpapuiuu). CeuperenscrBa cobpannst Capelle 39f u Leeman 147f. Cwm.,
takke Delatte, Litt. 129ff. Tam, rie 3oguak mepecekaer MJIeUHBIN IyTh, IO €rO CIOBaM, B
3Hake Paka u Kosepora, nmeercsi gBa BXO[Q, OfUH «[Isl JIIOLE» Ha CeBepe, Yepe3 KOTOPBIil
HYLIM HUCXOAT K MEPEPOXKAEHUIO, ¥ APYroil «Iisi GOroB» Ha IOre, Yyepe3 KOTOPBI AyIuu
BO3BPAILJAIOTCSI K MECTy CBOero pokpeHusi. Hybxke MyeqHOro myTu HadMHaeTcsi MUp Anpa;
U3/IOKEHVE MpeACTaB/sieT Co6O0Il TPAaKTOBKY TOMEPOBCKMX CTpPOK o Bparax ConHia
(Od. 24.12f) n o nemepe Humo (Od. 13.102ff). ExnHCTBEHHOE, YTO SIBHO HPUIMCBIBAETCS
IIncaropy, 3T0 IpefcTaBIeHMEe O TOM, YTO IPUTOBOPEHHbIE K MEPEPOXKICHUI0 AL COOM-
patorcsi Ha MyIeYHOM IIyTH; 9TO CBSI3AHO C TeM (aKTOM, YTO [IePBOIL INILeil HOBOPOXK/IEH-
HBIX ABJAETCA MOTOKO. O MileyHOM ITyTH Kak obuTanuine gy cM. Taxxe, Cic. Rep. 6.13, 16;
Gundel, RE VII 563-566; cp. Bbite, cH. 90.

% YOnman mmwer (ap. Suda s.v. Eunedétipog, Tepaxmun, dp. 92): fjueic 62 Eunedotinw
kai ITvBaydpa motevovteg oig T exelbev AaPav HpaxAeidng 6 Tovtikog €¢n... Ho I0nnan
nuTupyer He 13 nepsoucroynnka (Wehrli 91). Bunamosury rosopur, uro «IIudarop» yuur o



308 ActpornoMusa u nudaropensm

muHan u [Ingaropa, ogHako nmpocroro BeiBoga 13 «Tumes» MOITIO OKa3aThCs JOCTA-
TOYHO J|I TOTO, YTOOBI BIIOC/IeACTBMM Ipumnucath IIndaropy meramm atoit ugen o6
acTpanbHOM OeccmepTuu. CBUETENbCTBA He COfep)KaT B cebe HUYEro, 4TO MOXKET
OBbITb BO3BefieHO KO BpeMeHN o ITnatona. KoneuHo, o6bscHenne npuponsl Mited-
HOTO IIyTV MOIJIO COYETAThCsI C HAMBHBIM OTOXK/ECTB/ICHMEM AYIIN CO 3Be3[0il,” HO
nudaropeipl U3 cooOIeHNnit ApUCTOTe/NA HMpeIaraay APYryl0 MHTepIPETaINIo
Mneynoro nytu.” Vigest ;Byx HeOeCHBIX BXOZOB HaMHOTO IIPOLIe 1 I03TOMY paHb-
IIe, YeM KapTuHa, n3obpaxxeHHas ['epakmnoM, HO ¥ M3HAYA/IBHO OHY IIPYHAMIEXAT
pasHbIM obmacTsim.”

Tak npes acTpanbHOro GeccMepTysA JMNIIb MOCTENIEHHO Pa3BUBACTCA B CUCTEMY,
IOCTPOEHHYI0 Ha HayYHOM (yHAaMeHTe. OTIPaBHOI TOYKOI ABJIAETCSA IMIAMAHCKOE
«3HaHMe» KOCMOcCa I AyILIN, a B 6ojiee peBHEM coe Mugaropeiickoi Tpaguum —
akycMbl. I1o3xe mOABIAIOTCA HaydHble OTKPBITUA. Co BpeMeH OMIIeOK/Ia 3HaHIE O
TOM, 4TO 3eMJIs cpepuuHa IIOMOTraeT M30aBUThCA OT NofizeMHOro Anpa. Ilonnmanne
YHOPsAOYEHHOTO XapaKTepa [BIDKEHM: IJIaHeT cO BpeMeH EBHOKca mopkpemnsaer
KOHTPACT MeXJy HeOeCHbIM MOPAJKOM U 3eMHBIM HECOBEPILIEHCTBOM. DTO ObUI TOT
IyTb, KOTOPbI IPUBeT K 00beANHEHNIO aCTPOHOMMIY U PEIUTHUY, YTO MbI ¥ BULUM B
no3pHux paborax [Inarona, ['epaxmupa, Apucrorens n Kcenokpara. VM Ml He Mo-
JKeM HasBaTb 3TO BCe IPOCTO «IM(aropeiickum». JTa TOKTPUHA, BOCXOAAIIASA K
ITnatony m Apucroreno, CTaHOBUTCA 3aTeM KaHOHM4Yeckoil. Cormacue MeXny
HAyKOJl M pe/lurueii, KOTopoMy O0Jblloe 3HaYeHNe IPUAABAIN CTOMKY, OYEBUIHO,
0Ka3aJI0 TPOMaJHOe BIIeYaT/IeHMe Ha pUMIIAH. To, 4TO IO CYILIeCTBY 3TO ObIIO IO-
CIEIIHBIM YIPOIIEHNEM, SO CUX IIOP OCTaBa/IOCh He3aMeUYeHHBIM, MEX/y TeM, HauM-
Has c snoxy BosposxieHnus, rpedeckas ecTeCTBEHHas HayKa Hadajla pasBUBATHCSA
HOBBIMY METOJJaMIL.

Mneunom myty, «Ilmdaropy mOpuMONCBIBaeTCI TO, YTO NPUHANISKUT [epakanmy»
(GIdH 11 535 n. 1).

% Bpimte, cH. 48. OpHako, mo demoxputa (A 91) xoHuenuss MieqHoro IIyTH KaK CKOII-
JIeHN s OTeNIbHBIX 3Be3]] B MICTOYHMKAX He OTpakeHa.

7 Boite, 1. IV 1, cH. 115.

% Boiwute, cH. 79. Bo3amoxHoO, gBa Bxoma 3onuaka (Pak u Kosepor) 6buin n3BecTHBI elie
no I'epaknupa, kak npenmnonaraet Bepnmu (Wehrli, 92); Bune (Bidez, Eos 28ff) paccmarpuBaer
B 9TOJ cBA3U EBIoKca.
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includes lectures by Michael Chase, “Discussions on the eternity of the world”, delivered in
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ter Burkert’s “Lore and Science in Ancient Pythagoreanism”, and a commented Russian trans-
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