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Abstract This article presents and grounds (i.e. presents proof of the existence, the truth, the self-
consistence and the completeness of) the informational concept (“the Information as Absolute”
concept) in physics and philosophy. The concept defines the Information as ultimately common, real
and fundamental “absolute” concept/phenomenon which exists as infinite set (“Information” Set) of
elements (members) and informational (e.g., logical) links between the elements; where any element
itself is some informational structure also. Correspondingly, for example, Matter as the substance,
radiation, etc., is some development or realization of informational patterns, constituting a specific, and
practically infinitesimal comparing to the Set, subset of the “Information” Set. The concept allows for
the resolution, or at least for a consideration on a higher level of comprehension, of basic ontological
and epistemological problems in philosophy and natural sciences; it clarifies basic meta-physical
notions such as space, time, matter, etc.
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1. Introduction

In Ancient times, two main ontological (and correspondingly, epistemological)
philosophical concepts were formed, Materialism and Idealism. Both concepts were, and still
are, based on beliefs in some transcendent fundamental Essences. In Materialism such
Essence is some eternal “Matter”, in Idealism a number of (also eternal and transcendent)

Essences are considered, “Gods”, “Spirits”, “Ideas”, etc.
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As both concepts are no more then beliefs, it is impossible to prove the truth of any of
them, though corresponding attempts, discussions, disputes (sometimes rather radical) took
place over and over again within rather long time.

But in reality the problem of the transcendence, as well as many others, is resolvable
because indeed fundamental Essence, which is the base of all and anything, namely the
information, isn’t transcendent and can be, in principle, studied. The substantiation of
corresponding informational (“the Information as Absolute”) concept in physics and
philosophy is presented in this article.

The conception defines the Information as an ultimately common, real and fundamental
concept/phenomenon, an “Absolute”, which exists as an absolutely infinite set (“Information”
Set) of elements (members) and informational (e.g., logical) links between the elements,
where any element itself is some informational structure also. Correspondingly, Matter as the
substance, the radiation, etc., as well as Consciousness, are some developments or
realizations of information. They exist as specific and practically infinitesimal comparing to
the Set, subsets of the “Information™ Set.

The concept allows for the resolution or at least for a consideration on a higher level of
comprehension, of the basic ontological and epistemological problems in philosophy and

natural sciences.

2. On the concept of “Information”

It is rather interesting that the discussion “so what is the information?” in scientific, technical
and philosophical literature goes on in many years already without any consistent results.
[Abdeev/ AOnees, 1994]:

“Depending on a branch of science where an investigation was carried out, information got a
large number of definitions: information is an indication of a content, obtained from external
world in the process of adaptation to the world (Wiener); information is a negation of the
entropy (Brillouin); information is the communication resulting in a decreasing of an
uncertainty (Shannon); information is a transmitting of a diversity (Ashby); information is an
originality, novelty; information is the measure of a structure’s complexity (Moll);
information is a probability of a choice (Yaglom); etc. Each of these definitions reveals one or
another aspect of this polysemantic concept”.

Here is no room for a detailed analysis of this discussion, we note only that its productivity
turned out to be rather poor from what follows, for example, large number of existent
definitions of information. Chernavsky [Chernavsky/ Uepnasckuii, 2001] gives more then
twenty different ones. Capurro and Hjgrland [Capurro and Hjgrland, 2003] quoted some

dissertation where about 700 definitions were collected.

Let’s consider some of the definitions (mainly cited in [Abdeev/ A6nees, 1994]) that have

essential semantic distinctions:



1. (Philosophical encyclopedia) “Information (lat. “informatio” — an examination, a notion,
a concept): 1) a report, a notification about a state of affairs or about something else that is
transmitted by a person; 2) decreased, removed uncertainty as a result of the communication
obtained; 3) a notation inherently relating to a control; signals and their syntactic, semantic
and pragmatic parameters; 4) transmission, reflection of the variety of any objects and
processes (of alive and non-alive nature)”.

2. “Information means some order, a communication, creation of the order from a disorder
or, at least, increased regulation compared to that which existed before the communication
was obtained”.

3. “Information is the manifestation of the property of the objects of living nature to reflect
in the form of some mental sensations the movement of the objects in surrounding world”.

4. “Information... is a quality of the objects, phenomena, processes in the objective reality
and of man-made controllers, which lies in the ability to conceive an internal state as well as
the state and the impacts of an environment and to preserve, sometimes, the results; to
transmit the data about the internal state and cumulative data to other objects, phenomena,
processes”.

5. “Information is a philosophical category that is considered along with such as Space,
Time and Matter. In the most common form information can be presented as a notation, i.e. a
form of some relations between a source which communicates and a receiver which obtains a
notation”.

6. “Information, as well as matter, exists and has always existed... information is some
integral attribute of Matter and movement which realizes a certain way of Matter existence
and presents some measure of the changes which follow all processes occurring in the
World”.

7. “The phenomenon of information is a multi-stage, irreversible process of coming into
being of a structure in some open imbalanced system that begins at a random memorized
choice which this system carries out when it transforms from chaos to an order, so the
process is completed with a purposeful action according to an algorithm or program that are
in accordance with the semantics of the choice.” [Melik-Gaikaz’an/ Menuk-I"aiika3sta, 1998].

8. “Information is some qualitative and quantitative characteristic of the level of
reflection. Generally information is a quasi-force which is directed against disorder and
chaos; in this sense it cannot be separated from structure and regularity of material systems”
[Berg et Spirkin/ bepr u Cnupkus, 1979].

9. (Weizsiacker 1959, quoted in [Yankov, 1979: 39] “Now many people begin to recognize
that it is necessary to consider information as something third that differs from Matter and
consciousness... This is Plato’s Idea, Aristotelian Form, invested by such a way that the
human of XX century assumes to know something new from it”.

10. [Wiener, 1983] "Information is information, not Matter or energy. No materialism
which does not admit this can survive nowadays”.

11. [Landauer, 1999] “...Information is inevitably inscribed in a physical medium. It is
not an abstract entity. It can be denoted by a hole in a punched card, by the orientation of a

nuclear spin, or by the pulses transmitted by a neuron”,

and, at last



12. “...If you are interested in the question “what is information?”” and find corresponding
definition in some book (which is, generally speaking, rather difficult, since the authors
usually keep from giving such a definition), then in great likelihood other authors will not
agree with this definition.” [Petrushenko/ Ilerpymenko,1971].

It seems quite natural that the last author possibly had some grounds for such evident
pessimism. However, as will be shown below, in reality the problem of the definition of the

concept/ notion “information” can be solved, or at least can be evaluated in the general way,

by using logical analysis.

Besides, note that all listed definitions have a common conceptual flaw, each of them is
tautological: “information is information” (or “data”, “algorithm”, “communication”,
“evidence”, etc.) Thus any attempts to define the concept/ notion “information” through
something, which is more common and fundamental, turn out to be ineffective, whereas now
in textbooks one can find a number of “information theories” such as Shannon’s theory, a

number of complexity theories, theories of algorithms and automata, etc.

3. On the concept of “the set”

Another fundamental concept that will be necessary to build this informational conception
is the “set”. It turns out that in attempts to define this concept in mathematics the same
problem as at defining of information arises, since any definition becomes a tautology: the set
is the set, ensemble, manifold, collection [of the elements], etc. The difference is practically
only in that the mathematics has been evolving by way of maximal formalization and using
rigorous logical rules/ limitations at creation of a next domains of this science, whereas the
attempts to formalize concepts/ elements/ concatenations in the information theory were

essentially lesser productive.

Now in a number of the set theories the notion of a "set" is taken as an undefined primitive,
which can be defined only restrictedly, i.e. by defining its properties in a limited system of
axioms. Though there are some set theories where the notions of the set are defined
“completely” (e.g. [Vavilov/ BaBumos, 2007]) as well as the theories where some ‘“more
common” [relating to the set] notions are used, for example the notions of the categories and
the toposes [Goldblatt, 1979]; [Baez, 1999]; [Marquis, 2003]. But such notions are only
certain (sometimes not natural) natural extensions of classical G. Cantor’s definition: “Unter
einer Menge verstehen wir jede Zusammenfassung M von bestimmten wohlunterschiedenen
Objekten in unserer Anschauung oder unseres Denkens (welche die Elemente von M genannt

werden) zu einem ganzen” (“By a "set" we mean any collection M in a whole of definite,



distinct objects m (which are called the "elements" of M) of our perception or of our

thought”).
4. The relations of information and set

So in mathematics, there is a number of the information and set theories when

corresponding notions aren’t, in fact, defined.

To clear the problem let us recall the Cantor’s definition of a set. In this definition the
key is “of definite, distinct objects ... of our perception or of our thought” i.e. to define a
set turns out to be impossible without notions (terms) which relate to the notion
“information”. And, in turn, information appears if and only if alternative of some
elements (that is, diversity) of some set appears. L.e. the system “a set + an information”
exists always as a unity, the set is a form (a mode) of existence of the information. The
notion “set” here, naturally, is used in a broad sense, i.e. not only as a “collection of some
elements”. On a set any informational connections (e.g., mathematical operations)
between the elements can/ should be defined (see the definitions of the information
above, definitions of the categories, the toposes, etc.) which define the set’s (and the set’s

elements’) specific properties by establishing a system of axioms.

It is already well known that complete set-theoretic axiomatic system is, very probably,
infinite, and now we can conclude that the same inference is true for the informational theory.
Nevertheless, recognizing the unity between the concepts of set and information allows us to
build rather general and effective approach at further consideration of this informational

concept.

5. Some properties of information

As was already mentioned, the notion “information” unlike the notion “set” is essentially less
formalized; a rather poor system of axioms exists for the information. Current formalized
theories — Shannon’s (applications in the communication theory and physics), theories of
complexity, algorithms, and automata (cybernetics) — reflect (allow to formalize) the
properties of this concept/ notion only restrictedly. Such a situation follows from both infinite
complexity of this notion and limited capability of the languages, including limited capability
of individual (human’s) interpretation of the words/ notions. Nevertheless we can formulate a
number of common basic properties of the information in addition to the “definitions of
information” in Sec.2 above, which, in fact, define only some certain specific properties of

information.



Property I1. Any information is objective and doesn’t require existence of any “sentient

being” to exist.

Property 12. Information can exist at least in two possible modes: 1) “fixed information”,
e.g. a picture, a computer code listing, and 2) “dynamic information”, a changing picture, an

execution of a program code in computer, etc.

Here we should make some “epistemological” remark. For further consideration, note that
any indeed new information about the external [to a human] World can be obtained by a
human’s consciousness only as a result of some experiment, any indeed new knowledge is
empirical. This new knowledge in a science becomes “axiom(s)”, “postulate(s)”’, “Nature
law(s)”. Further, a human consciousness applies the axioms for more detailed analysis of
specific natural processes, e.g., mathematical problems; creating theories or solving technical

tasks.

Moreover, as it was proven by K. Godel [Godel, 1931], it turns out to be that there exists
some limit for the complexity of a mathematical theory when the theory based on a consistent
system of axioms becomes incomplete, i.e. when there are some true statements /
propositions which cannot be proven in that theory. An example, possibly, is the fact of non-
provability of the continuum — hypothesis in Zermelo-Fraenkel set theory which was proven

by Godel and Cohen [Godel, 1940]; [Cohen, 1963].

The pointed above (the definitions 1-9, 11,12 in section 2, properties 11, I2) properties of
the information, if claimed as some “postulates”, are some empirical data also and in this
sense these postulates by any means don’t differ from, e.g., Newton’s gravity law. However,
there is the fundamental difference between the information’s postulates and the postulates in
Nature sciences (“Nature laws”). The latter, rigorously speaking, “have no right to be laws”.
In reality they always remain hypothetical since they are based on the necessary but
insufficient criterion of the reiteration of given experimental results in given experimental
conditions. From the fact that in n experiments some identical (in fact, nearly identical)
outcomes were obtained, by no means follows that the outcome in (n+1)-th experiment will
yield the same. Logically a physicist can only believe in that the next result will be “in
accordance with the theory”. For example, well-known Newton’s statement “I do not feign
hypotheses” is incorrect, and, e.g., Newton’s gravity law (as well as any other Nature law,

though) is no more then a hypothesis, though claimed as the postulate in physics.



In the case of information we have entirely another situation. It is sufficient only once to
“discover in an experiment” an information, i.e. a language, some set, and a number of
logical rules on this set [Shevchenko, Tokarevsky, 2007-2008], then at once it can be
logically proven that for the information these rules including, for instance, the definitions

and properties above are always true.

As Property 13 is true, which we obtain as follows. Let us consider the notion of a “null
(empty) set” that is introduced in any set theory: a null set is the set that contains no
members/elements (e.g. [Hrbacek, Jech, 1999]). This set, unlike any other sets, is unique —
null set exists as the single set, irrelatively of how many and whatever sets exist anywhere (at
that sometimes it is possible and useful to introduce the specific empty set for a specific set,
though). And further, if we recall that any set is, generally speaking, a mode of existence of
some information, then we must conclude that the null set contains all/ any elements of all/
any sets. Indeed, to define the null set is necessary to point out that this set doesn’t contain
this, this, this... and so on, down to “absolute” (the term “absolute” will be correctly defined
below in this section, Property 16) infinity... element (set of elements); it turns out to be that

the null set isn’t so empty as it is adopted in mathematics.

The notion “null set” in the “informational” language one can formulate as the statement
“there is no anything” (or “there is nothing”). And just as that was in the case of the null set’s
notion, we can conclude that the statement “there is no anything” contains complete
information about everything about what exists, what can exist (as well as about what
“cannot exist”, but exists as a false information) in the absolutely infinite set, which we call

here “the Set “Information”.

However it is necessary to make an evident revision of this statement, since it is incorrect,
as there exists the information that there is no anything. Correspondingly true will be infinite
cyclic statement (“Zero statement”): “there is no anything besides the information that there
is no anything besides the information...”. l.e. Zero statement is at the same time fixed and

dynamic information.

Let’s return to the definitions 1-12 (except, of course, Wiener’s one) in section 2 above.
Most of these definitions contain tacit assumption that for an existence of an information
some storage device is necessary, a brain (e.g. a human’s one), papyrus, computer, some
thing with observable properties, etc. However, Zero statement containing absolutely infinite

information exists when, by definition, there are no storage devices. From this follows:



Property 14. For the existence of information there is no necessity in the existence of an
external storage device, but since some storage device is, nevertheless, necessary, then only
one possibility remains — when information itself is a storage device of information. Though
this implication could have been obtained earlier from the “experimental fact” that any
definition of information appears to be a tautology: the facts that information can be defined
only via information itself and that information is itself a storage device are, practically, the

same.

Carrying out analysis similarly as it was in the case of null set again, we obtain

Property I5. Any element of any set contains all/ any elements of all/ any sets, i.e. any
element of any set contains the Set “Information” totally. Indeed, to characterize (single out)
some element from the Set, it is necessary to point out all/ any distinctions of this element
from any other element; every element in the Set exists as a bit “I/not-I”, where “not-I"
section contains complete information about all/any other elements (including — about given
element “in other times of its existence”); as negations, but these negations in all other

respects are identical to the information relating to corresponding elements.

The list of information’s properties is infinite, but even the properties I1- I5 convincingly
show the originality and fundamental nature of the information’s concept/ notion. Besides,

from these properties follows:

- (independent on anything) existence of absolutely infinite and fundamental “Information”

Set, as well as introduced here informational concept;

- completeness of the informational concept, since in the “Information” Set exists no
conceivable operation when some element of some set could quit the Set. Besides, the Set
contains all/ any possible false information. And its amount possibly infinitely exceeds the
amount of true information, though when we deal with “absolute” infinities, such a statement

possibly requires some separate study;

- (self-) consistence of this informational concept. Indeed, the consistence of some theory/
concept in mathematics implies that in this theory it is impossible to prove truth of (at least
two) logically inconsistent implications because one of the implications must necessarily be
false. In other case the theory is inconsistent and therefore false. In the case of this concept
such an interpretation becomes inapplicable, because obtaining false information does not

lead out it from the Set;



- because of absolute completeness of the information concept we principally cannot go out

of the concept in order to prove it’s (and the Set’s) uniqueness.

Note, also, some other basic properties of the information:

Property 16. Since a process of transformation (e.g. determination) of some specific
information reduces to enumeration of variants, the “Information” Set, in spite of its absolute
infinity, is, very probably, discrete.

Property 16 (and the text above) contains at least two notions that call for additional
explanation. First is the notion “discrete” applied here (though with a stipulation “very
probably”) to the Set totally, when there is, e.g., the notion of the continuum (continuum is,
of course, a subset of the Set), which is by definition non-discrete. Secondly, in standard set
theories it is often accepted that the “absolute infinite” set doesn’t exists. If one assumes that
such a set, X, exists, then it is possible to create power set of this set, 2*, and the cardinality of
the second set rigorously exceeds the cardinality of the set X. However it is known, that if the
continuum hypothesis is true, then the cardinalities of the continuum set and of the “discrete”
power set of the natural numbers set, 25 are equal, so the continuous and the discrete are in
certain sense equivalent. Thus, e.g., infinity sequence of power sets for, e.g., natural number
set: Y0=2D,... Yk:2m"1 ..., k>0, (when o0, means, in turn, “absolute infinite”), must have
maximal cardinality (be “absolute infinite”) since in this case the concept of “next power
set” loses sense.

Another approach at the consideration of the “absolute infinite” problem follows from the
zero’s notion. Though practically any arithmetic contains “0” and in most cases zero is used
as some number, it is not a usual number and is introduced in arithmetics by some additional
rules. In realty zero indeed is not a number, it is the specific empty set: “there is no
numbers”. Therefore in arithmetic it is permitted the division of any quantity by any
infinitesimal quantity, but the division by zero is prohibited, since its result is “absolutely
uncertain”. Here we can say that the absolutely infinite set can be considered as the result (an

axiom?) of the division of some “usual number/ quantity” by the zero.

Property 17. (At least true) information in the “Information” Set, as well as in any of the
Set’s limited (by some attributes) subsets, can be ‘“absolutely exact”. For example two

identical texts contain absolutely identical implications.

Property I8. From that Zero statement, which contains all data about everything, is
expressible in practically any human’s language rather possibly follows that any information

from the “Information” Set can be expressible in practically any language.



If this language (or maybe more correctly, if a corresponding consciousness is

capable) is capable for infinite development, though.

Finally note here, that though we cannot to define the notion/phenomenon
“Information” because of its ultimate fundamentality through some more common
and fundamental notions, we can, however, to give some common definition for the
notion “informational pattern”: an “informational pattern” is a system of symbols that
are structured according/ using the set of fundamental rules, possibilities and
“quantities” “Logos” that define — how something must be formed to be some
information and, besides, how information can change. Some examples of the

members of the “Logos” set are given below.

6. Application of the concept. Matter and Consciousness

It seems rather evident that “What is Matter?”, “What is Consciousness?”, “From where
(how) did they appear to be?” are main questions in ontology and epistemology. Under
necessarily empirical (see section 5) approach, which a human’s consciousness applies to
perceive the External, it is impossible to obtain the answers on these questions. The evidence
for such a conclusion is longtime co-existence of two main competitive philosophical
concepts, Materialism and Idealism. Both concepts have held the in fact futile dispute for a
number of thousands years, and this long experiment practically unambiguously shows that

both concepts are nothing but beliefs, it is impossible to prove the truth of any of them.

Materialism’s foundation is “the system of Nature laws”; however, as that was pointed out
above, any Nature law is essentially empirical and so can only be postulated, in other words,
be taken without a proof as something fundamental. Thus, Materialism is nothing else than a
belief in the Great Materialistic Principle “That is so because of that is so”. Correspondingly
Materialism, e.g., is not capable of answering the main epistemological questions ‘“What is

Nature (Matter, Universe)” and “Why do Nature laws exist at all?”

Idealism is more epistemologically grounded, it states that a sentient Creator established
Nature laws when He created this Nature. However, as early as in 18" century I. Kant [Kant,
1787] showed that it is impossible to prove the existence/ non- existence of the Creator.
Besides, to create Nature “from nothing” Creator must be omnipotent, when, as it was proven
yet in Middle Ages, any omnipotent being is logically contradictory. Correspondingly in
Idealism some “materialistic” questions appear, for example from where and how the Creator

happened to be?
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Presented here informational concept allows to clear up the situation essentially. As it was
proven above, any information exists always, or “in an absolutely infinite long time”; it
fundamentally, logically, cannot be non- existent. For existence of information nothing is
necessary besides (outside) the information itself; there is no necessity in an existence of so
strange thing as “non-informational Matter”. Indeed, though we cannot prove the uniqueness
of the “Information” Set, and so cannot exclude some external Creator, Who created the Set
(and thus should exist “in a longer time then always”, though that is possible in principle), it
seems quite evident, that, even if something External to the Set exists, then this External
cannot be represented as some information, whereas the properties of Matter are expressible
in any (including, e.g., in mathematical) language.

Moreover, there is also Consciousness besides Matter, evidently “immaterial” and
expressible/ working by using information. From this follows rather reasonable conjecture
that both Matter and Consciousness are in reality some specifically organized (and practically

infinitesimal comparing to the Set) sub-sets of the Set.

More specifically the concepts of Matter and Consciousness will be considered below,
however, because in the variety of philosophical doctrines these concepts have a variety of
the interpretations, in this section we introduce a simple common attribute by which in this
paper the objects/ processes/ phenomena, etc., are subdivided into material and non-material.
Since Matter and Consciousness are rather different (e.g. that follows from the fact of
inapplicability of physical laws to the processes in Consciousness), specifically organized
subsets of the Set, take here that any process/ object/ phenomenon is a member of subset
“Matter” if it interacts with other processes/ objects/ phenomena exchanging by exclusively
true information. If a process/object/ phenomenon is capable to produce and/or to apprehend
false information, then it is non-material and thus an element/ member of another, “non-
material” subset. Now we know three comparatively autonomous subsets: “Matter”, “Alive”,
and “Consciousness” (the last two subsets contain also any possible living and conscious
beings besides Earth/ humanity), which constitute the subset “our Universe”. Since the
subsets have common origin, they can, of course, intersect (subsets’ elements can interact).
Experimentally that follows, for example, from the fact that human’s consciousness controls
by some (unknown now) way the human’s body, which is, first of all, a material object.

Let us consider these fundamental subsets (further, sometimes, “sets””) more specifically.

6.1. Matter

So, Matter is a set of some elements — elementary particles, including mediating particles

producing the interactions (fields), some systems of the particles and the fields (subsets of the

11



main set), etc., where all elements interact using exclusively true information. I.e. Matter is
somewhat similar to the computer. The premise that Matter is some logically organized
system isn’t, of course, new. It is enough to recall, e.g., Pythagoras’s “All from number” and
Plato’s “All from triangles” doctrines. A number of specific hypotheses that our Universe is
a large computer appeared practically at once with the appearance of usual computers (see,
e.g. [Zuse, 1969]; [Penrose, 1971]; [Fredkin, Toffoli, 1982]; [Tegmark, 1998]; [Lloyd,
1999]; [Schmidhuber, 2000]; [Lloyd, 2002]; [Margolus, 2003]; [Gershenson, 2007];
[Tegmark, 2007]; [McCabe, 2008]; though this list can be much longer).
An assumption that Matter (Universe) is some set (“ensemble”) exists at least since 1998
[Tegmark, 1998].
In philosophy corresponding concept is known as “Informational Realism” [Floridi, 2004]:
“...Informational realism (IR) is a version of structural realism. As a form of realism, it is
committed to the existence of a mind-independent reality... it is suggested that an ontology
of structural objects for OSR (ontic structural realism ) can reasonably be developed in terms
of informational objects... outcome is informational realism, the view that the world is the

totality of informational objects dynamically interacting with each other”.

However, all these suggestions are nothing more than hypotheses, surmises based, first of
all, on the remarkable adequacy of languages, especially mathematical, to external reality.
Including the suggestion that the information is a base of Matter is Wheeler’s “it from bit”
doctrine [Wheeler, 1990]:

“...It is not unreasonable to imagine that information sits at the core of physics, just as it sits at
the core of a computer. It from bit. Otherwise put, every 'it—every particle, every field of
force, even the space-time continuum itself—derives its function, its meaning, its very
existence entirely—even if in some contexts indirectly—from the apparatus-elicited answers
to yes-or-no questions, binary choices, bits. 'It from bit' symbolizes the idea that every item of
the physical world has at bottom—a very deep bottom, in most instances—an immaterial
source and explanation; that which we call reality arises in the last analysis from the posing of
yes-no questions and the registering of equipment-evoked responses; in short, that all things
physical are information-theoretic in origin and that this is a participatory universe.”

Except, though, C. F. von Weizsdcker’s 1950-54s idea of the quantum theory as of a
theory of binary alternatives (“UR- theory”), which has rather weighty reasoning. Weizsécker
([Lyre, 2003]) ““...Mathematically, ... had just stumbled...” about a well-known fact that any
vector in 3-D space can be represented also by some combination of two-dimensional
spinors, from what follow at least two important consequences: (i) — three-dimensionality of
the “position space” (i.e. the space here), and (ii) - any object which in quantum theory is
represented by a Hilbert space can be described in a state space which is isomorphic to a
subspace of tensor products of two dimensional complex spaces.

Now we can say that in the informational concept such suggestions obtain logical grounds

when in the adequacy of the languages (if applied correctly, of course) at describing, e.g.,

12



Matter, there is nothing surprising since it is inwardly inherent for the information to form

logical connections.

6.1.1. Space and Time

Space and Time are defined in encyclopedia as some “universal forms of Being of Matter, its
prime attributes”, which characterize “extension/ length” and “duration” of the Being. It is
rather easy to note that these definitions contain some evident flaws. The concept “Space” is
defined through, rigorously speaking, non- defined concept “extension”, “Time” is similarly
explained by “duration”. Though the concepts of the extension and of the duration can be, to
some extent concretely, determined empirically, the same questions remain: from where/ how
did these “forms of Being ™ appear?

In this informational concept (more see [Shevchenko, Tokarevsky, 2013, 2013a, 2015]
Space and Time are defined as some elements of “Logos”, i.e. utmost fundamental universal
logical rules/ possibilities, which are necessary to single out (to discern) different elements in
the whole “Information” Set. As well notions/phenomena “length” (or “space interval”) and

“duration” (or “time interval’’) also exist in the Set.

At that, Space allows to “place” [as the possibility] and discern [as the rule] the fixed
information constructing the elements (system of the elements), when Time controls dynamic
changes of the elements and their systems up to whole system/ Set “Information”, where the
space has infinite number of dimensions (and, of course, up to the sub- system/ sub-Set
“Matter”, where the space is 3- dimensional) as a whole.

A human (by human’s senses) does not directly perceive Space as a logical condition, but
is capable to perceive fixed information and so sees distinct elements (objects) in Space as

“lengthy” or separated by “extension/ length”.

To define Time there are a lot of approaches now, up to the statement that Time does not
exist (see, e.g., [Rovelli, 2009]). J. A. Wheeler [Wheeler, 1986] wrote about Time in a similar
way as in encyclopedia:

“...But time: how is time to be reduced to more primitive concepts? Explain time? Not without
explaining existence.... Explain existence? Not without explaining time. To uncover the deep
and hidden connection between time and existence ... is a task for the future.”

Nevertheless there is well known Wheeler’s paraphrase of the writer Rag Cummings’s
“definition” of Time: “time is what prevents everything from happening at once... [when]
space is what prevents everything from happening to me”. That was rather probable a joke to

some extent (and note that really in the Set everything has happened and is happening at once

13



“always” fundamentally), but this joke contains a lot of truth. And it becomes indeed correct
if stated as “Time is a logical rule preventing cause-effect (dynamic) events from happening
at once.” An effect logically must be after a cause. Something is necessary for realization of
cause-effect logical events being different. In the Set and, of course, in Matter, this
“something” between cause-effect events even can be infinitesimal, but it never can be equal
to zero exactly; this something we call “time interval”. Thus Time as the rule establishes that
every change of a state of every object always is accompanied by corresponding time

interval, what allows to compare rates of changings of different objects.

As well to separate different fixed information, “something” is necessary in the Set, it can
be infinitesimal also; this something we call “space interval”, when, analogously to time
intervals, space intervals between fixed information patterns never are equal to zero exactly.

As the possibilities Space and Time form some “empty container” where fixed and
dynamic informational patterns/systems of patterns can be placed and change, i.e. to exist at
all, the corresponding possibilities are realized in concrete informational systems as the
systems’ spacetimes. Thus in the system “Information” Set the possibility “Space” has, very
probably, at least infinite number of spatial dimensions; the possibility “Time” in the Set has,
very probably a limited number of dimensions, both these premises should be studied more at
studying of the phenomenon “Information”.

All by some way singled informational systems in the Set have own spacetimes [as sub-
spacetimes in the absolutely infinite the Set’s spacetime]; these spacetimes can intersect, as,
for example, spacetimes sub-Sets “Matter”, “Alive” and “Consciousness” in the sub-Set “our

Universe”

Now it seems we know only that the system’s “Matter” spacetime is [5]4D Euclidian
manifold (and practically nothing know — what is the human’s consciousness’ spacetime,
besides, of course that this spacetime has “true time dimension”), where (in Matter) the
dimensions of the 4D sub-spacetime correspond to 4 main fundamental degrees of freedom at
changing material objects’ states — three for at changes of spatial position and one (coordinate
time) for changes of the objects’ internal states. All these dimensions always exist in the Set,
thus Matter, in certain sense, “forms” own spacetime by using in it some concrete dimensions
for existence and evolution.

The real space in absolute Matter’s spacetime is similar to certain extent to the Newton’s

definition of the space and time [Newton 1686]

“...Absolute, true and mathematical time, of itself, and from its own nature flows
equably without regard to anything external, and by another name is called duration:
relative, apparent and common time, is some sensible and external (whether accurate or
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unequable) measure of duration by the means of motion, which is commonly used instead
of true time”;

but his definition of the time

“...Absolute space, in its own nature, without regard to anything external, remains always
similar and immovable. Relative space is some movable dimension or measure of the
absolute spaces; which our senses determine by its position to bodies: and which is
vulgarly taken for immovable space ... Absolute motion is the translation of a body from
one absolute place into another: and relative motion, the translation from one relative
place into another”
principally isn’t completely correct. The time principally cannot flow somewhere, either as
the rule or as the possibility. The illusion of the “time flow” appears because of the fact that,
because of the energy conservation law every material objects and the system “Matter” as a
whole uninterruptedly change their internal states and/ or spatial positions, and this
continuous process is obligatorily accompanied by continuously increasing the true and (for
T-objects, see sec. 6.1.2 below) the coordinate time intervals. As well as a number of “arrows
of time” are illusions also — systems of material objects and Matter as a whole simply change
their states from a given states mostly to a next maximally probable states, including, for

example, deterministic changes by no means differ in this sense from stochastic ones —

simply in this case the probability of next states is equal to the unity.

Finally note here that both these rules/possibilities in the Set don’t limit “a space” and “a
time interval” values, they haven’t any “inherent measures”, besides, both by any means
don’t impact directly on any informational patterns/ systems, they act implicitly — as, for
example, “usual” grammar rules act in any language at writing a text. As well as any
informational pattern/ system cannot impact on both rules/ possibilities, and so change their
[implicit] application; including, for example — any pattern /system in Matter cannot
transform Matter’s spacetime; and the spacetime by any means cannot impact on material
objects, including, for example, cannot determinate trajectories of the objects as that is

claimed in the relativity theories.

6.1.2. Matter as “computer”

Thus Matter in our Universe is some analogue of a computer, in which an always rather
simple, as noted in many researches, program code operates (see, e.g. [Lloyd, 1999];
[Fredkin, 2000]; [Schmidhuber, 2000]; [Lloyd, 2001]; [Margolus, 2003]. This follows from
the fact that (fundamental) Nature laws are comparatively simple, the number of the laws is
not large; at that, the laws (as well as the elementary particles, or more correctly their
taxonomy, which is relevant to the particles’ structure) can be reduced to a number of the

groups of high-level symmetry.
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To build a computer, as is well known, some simplest controlled logical elements allowing
realizing main logical operations in the computer are necessary. So it is plausible to suggest
[Shevchenko, Tokarevsky, 2007] that the computer “Matter” is built on a base of such
elements, which we further call “fundamental logical elements” (FLE) that are in a way
analogs of Weizsicker’s “Urs”. The FLEs constitute a dense FLE lattice in the spacetime,
some analogous of Penrose’s “spin-network units” [Penrose, 1971], and “causal set” [Sorkin,

1991], “Space-time points in causal space” [Finkelstein, 1969], etc.

The FLEs themselves are naturally some informational structures also. Since in the
“Information” Set every of Its elements is always connected with all other ones by some
informational relations, to make up some stable structures from the FLEs, the FLE might
have the property that informational connections inside the FLEs and between FLEs,
including dynamic ones, in the informational structure “Matter” must be much stronger then
any other FLE connections in the Set.

A human does not observe structures of the FLEs directly and does not read “primary
information”. Similarly he, e.g., doesn’t observe flipping of logical elements in a PC and only
sees the pictures on the display. Nonetheless, he sees (measures by the instruments) some
results of the work of “operation systems” developed by (or for?) Nature.

As in the case of usual computer, for the FLE it is sufficient to have, at the minimum, two
possible states (“0” and “1”), i.e. to have a possibility to form 1 bit of information, and to
have some control inputs to flip the FLE by an external signal. So simplest cause-effect

(dynamic) operation in Matter is the flipping of a FLE that is carried out during the minimal

time interval 7, . If we assume, also, that the minimal length in Matter is the length of the FLE
[, , then maximum speed of propagation of an information in Matter will be: ¢ =1, /7.

In this concept it is premised that minimal intervals are Planck time and Planck length;

correspondingly maximum speed of propagation of information is equal to speed of light.

A movement, for example in space, of a particle under an impact of a force (of the cause)
or after the impact, i.e. mechanically, is a cause—effect process. Since material particles are
constituted from the FLEs, it is reasonable to conjecture (for more, see [Shevchenko and
Tokarevsky, 2015]) that the particle’s movement can be reduced to a process of sequential
flipping with a substitution/ shift of “material” and “spatial” (or “etheric”) FLEs (or, what
seems as much more possible, there exist etheric FLE only and motion of material objects is a
motion of specific disturbances in the ether). So for material objects to exist, to move and to
change what one observes in Matter, is necessary for some system to exist where these

processes could be realized. Such a system is “Matter’s spacetime”. In this spacetime the
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rules/ possibilities “Space” and “Time” have a number of specific traits. As the rules they
operate universally, as in the whole Set. As possibilities they constitute, rather possibly (one
of main premises in the informational physical model; for more see [Shevchenko and
Tokarevsky, 2013]) some (at least very large according to recent observations) 4-dimentional
Emptiness. In this Emptiness a dense lattice of “ether” FLEs is placed. The FLEs have 4
degrees of freedom to flip and can cause flips of neighbor FLEs.

These 4 dimensions are: 3 spatial + 1 “temporal”. Here the term “temporal” is in quotes,
since strictly speaking corresponding dimension isn’t temporal. In reality, in Matter two
“times” act (or the rule/ possibility “Time” is “two-faced”): “true time” and “coordinate
time”, thus real Matter’s spacetime is [5]4D Euclidian manifold. “True” time is universal in
the Set, including in Matter (and in dynamical also informational system “the
consciousness”). Every step, change, etc., even if it occurs in spatial points only is always
accompanied by a “true” time interval and so this interval is not specifically directed relating
to any of the four dimensions, pointed above. So the true time interval is always positive
logically, principally. However there exist, and for Matter that is critical (see refs. above),
some reversible logical sequences/ algorithms, which can evolve in two, “+ time directions”.
Just to realize such sequence, in Matter’s spacetime there is fourth, “temporal”, dimension.
Corresponding rule is in certain sense an analogue of the “true” time. For example, if a
particle doesn’t move in a spatial direction in the spacetime and so moves in the “temporal”
direction only, the “true time interval” and “temporal interval” are equal. But for antiparticle
at rest these intervals have equal absolute values, but different signs. So this non-spatial

dimension is called here as “coordinate time”.

So in the informational model it is premised that there is no specific “material” FLEs,
though we cannot fully exclude such a possibility. Any of material (“massive” or, further, “T-
particles”) particles that constitute material objects are some specific cyclic disturbances of
the ether FLE lattice, which appears after impacting on a lattice’s FLE with transmitting to
this FLE some momentum in the coordinate time direction. After a spatial impact on the
particle, it starts moving in space. If the [initial] momentum is spatially directed, then an “S-
particle”, e.g., a photon, appears. So for photons the lattice is something like Huygens—
Lorentz “luminiferous aether”. But there is essential difference: that aether was a 3-D
medium for spreading of 3-D electromagnetic waves; when in reality every particle,
including photons, is a 4-D algorithm. But, since this algorithm can be observed in space and
true time only, its corresponding 3-D spatial projection is observed as some (EM or de
Broglie) wave. So one can say that the lattice is, in fact, an “everythingferous” aether.

Besides, note that after a particle’s creation, every material particle’s (and, of course,

any material object’s) algorithm never stops because of the energy conservation law. Thus
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all what one observes as Matter always moves simultaneously in true time and in the 4D
lattice with 4D speed of light and so all material objects in our Universe exist always in one
true time moment (possibly inside the Planck time interval) simultaneously. The last
inference means however that all, at least observable by humans, Matter was in some time
created inside the Planck time interval. If the duration of Beginning of our Universe was
longer, then there exist some other Matters that constitute the Universe, but they cannot be
detected by existent on Earth instruments which are capable to interact only with the objects

that are within the true time moment where the instruments are.

Every material object can exist in space-time individually, so Matter is, essentially, a set of
some self-sufficient automata, which are uninterruptedly running. However, because all
objects in Matter are also uninterruptedly reciprocally interacting, at least through the gravity,
that constitutes some intricate hierarchical structures of the elements; up to the informational
structure (“computer”) “Matter” as whole.

Since in depth every material object is built and changes basing on universal identical FLE,
Space and Time, as the rules/ possibilities are fully universal for Matter, so processes in
Matter are highly standardized and physical and other theories universally using the spatial
and temporal variables quite adequately translate onto human consciousness’s (e.g.,
mathematical) language the primary Matter’s program code that operates in reality on the

FLE lattice.

6.1.3. The problem of Beginning and evolution of Universe

Ad interim let us make a couple of introductory remarks:

(i) — from the properties of information follows that any Set element contains the Set
totally in the “not-I” part; i.e. as the negation, where the information is maximally
compressed. However, there are some other types of more specified information compression
when a fixed information contains in some tacit form possible corresponding dynamic
information completely. An example: all information that can be obtained in some theory, or
more correct, almost all information, if we recall the incompleteness theorems, is contained in
the theory’s axiom system. All further development and applications of the theory (theorems,
tasks, calculations, etc.) do not create any new information including dynamic one in addition
to the information that the axioms tacitly contain. L. Wittgenstein wrote: “Proof in logic is
merely a mechanical expedient to facilitate the recognition of tautologies in complicated
cases.” [Wittgenstein, 1921: point 6.1262]. In reality not only proof of something provable

[e.g. of theorems] is “a mechanical expedient”; “a mechanical expedient” is the formulation

of any provable (for given system of axiom) problem, e.g. of a theorem itself;
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(i) — to transform an information requires (more see below) to spend some energy ; to
start computer it is necessary to connect up the computer to some power supply. However in
the works of C. Petri, T. Toffoli, E. Fredkin (see [Petri, 1967]; [Toffoli, 1980]; [Margolus,
2003] and references in these papers) it was shown that some information can be transformed
without energy dissipation, if in corresponding device the logical elements have specific
reversible structure (e.g., so called “Fredkin-Toffoli logical gates”) are used. Just to support
reversal operations/ algorithms [realizations of corresponding degree of freedom] the
coordinate time exists in Matter’s spacetime.

From (i) follows that fixed true information, in form of “up to Beginning statement”
“there is no this Universe, as well as Its evolution”, existed in the “Information” Set
“always”, “absolutely long before” the Beginning. And this “Book of Fates” for our Universe
formally consisting of only one sentence contained all and absolutely exact data about the
Universe, including data about the cause and the method of Creation, as well as about
everything what in corresponding time will happen with every element of the set “our
Universe”, with every elementary particle and system of particles, including every human
being and every human’s thought. From (ii) follows, that it was sufficient to impact on some
primary informational structure with some starting energy and further there will be no
necessity in additional energy for the impacted structure’s, i.e., in this case, for further
Matter’s, evolution (this fact reveals itself as the energy as the conservation law); or, at least,
this additional energy is minimal; the evolution reduces to some redistribution of the initial
energy portion. Possibly this fact was rather important for a thrifty Creator of our Matter.

That is, our Universe was not created “from nothing” as some “Big Bang of some
singularity” [Weinberg, 2008]. And the main problem of Big Bang hypothesis (or any other
hypothesis in traditional physics) that is a shortage in starting energy of 10*°-10°° MeV, in the
informational conception becomes, in certain sense, of course, inessential. The logical
singularity of “up to Beginning statement” was quite sufficient for the creation of Matter as

the result of a “Big Logical Bang”.

Both Creation and further Evolution of the Universe were only a realization of the
“always” ready scenario; similarly start and work (evolution) of a program on a computer
take place, for example calculation of infinite sequence of decimal digits of number “7C’ by a
known algorithm. What was this start? A “computer user” could do that (the “Creator” in
traditional formulation), then Idealism is correct. With, however, an important addition. Now
a Creator ought not be omnipotent and transcendent; in this case, our Creator simply knew
some necessary (for us now unknown) alphabet and words. On another hand, whereas the

program code in our Universe (at least in Matter) is rather simple, we cannot exclude a
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materialistic scenario when both necessary primary code and the start of corresponding

program happened “accidentally”.

It seems worthwhile to mention here an additional remark, relating to the Beginning.
There are, in principle, no objections to suggest [Shevchenko, Tokarevsky, 2010] that at the
Beginning Matter was firstly created as a huge number of so called hypothetical “Planck T-
particles”, i.e., the particles having masses that are equal to the Planck mass

h

(m, = l_ (110" Bev). These particles contain and their algorithm works on the “u-FLE”s
c
P

(see the reference above), which are absolutely symmetrical and so this algorithm is utmost
short and simple. Further interactions between these particles resulted in the appearance of
the now observed Matter. Such particles have at least two possibly rather interesting
properties: (i) — since the particles interact with anything only by gravity force, they could be
the particles which have not interacted at the Beginning totally and thus they can now
constitute at least partially so called “dark matter”, and (ii) — since for absolutely
symmetrical algorithms it is impossible to choose a direction in the coordinate time (the
reversible process isn’t defined), it is logically permissible to suggest that they all move in the
Matter’s spacetime in the positive temporal direction only, i.e. all the primary Planck
particles were “particles”, and, correspondingly, at Creation in Matter there was no

antimatter, what is at least in the observed now part of Matter.

Besides in the informational approach becomes be possible to make seems rather
rational version of Matter evolution at Beginning that is consistent with a couple rather
probably reasonably grounded assertions on recent cosmology — that after Beginning there
was a very short period when Matter’s dimensions expanded to its cosmic size, and that
Matter’ spatial structure is uniform in any direction — “there is no observable center of
Universe”, which at first glance could exist after Big Bang .

These points could be at Beginning if the informational system “Matter” appeared as a
small set of primary “big FLE”s (even one), which all had algorithm with: (i) — every FLE is
programmed to divide itself, at least on two “lesser FLEs”; and (ii) after some number of the
segmentations have happened in the last FLE version a program of creation of Planck mass
particles starts.

Thus the exponential expansion was in the limited “space volume that was occupied by big
FLEs”, when Matter’s space, which we observe now is seemed so large because of FLEs in
recent logical lattice that fills the space are extremely small comparing with the primary

FLEs.
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Since the algorithms in every primary FLE were identical and the inflationary epoch was
very short, the creation of Planck particles happened practically simultaneously in whole
Matter’s cosmic size, as well as practically simultaneously interactions of Planck particles
created uniform in any direction and having no “center” distribution of “usual” material

particles, further — objects, etc. in Matter.

6.1.4. Zeno aporias

Zeno aporias, e.g., [Dowden, 2010] are well known near 2500 years already, but aren’t
resolved on a satisfactory level. It is not surprising, since the aporias relate to properties of
the notions of the space and the time; when any Meta-physical notion can be analyzed
substantially only in framework of presented here informational conception. There are a
number of aporias, but in fact all of them arise from the fundamental logical inconsistence of
the notion a “change”, if a system changes continuously: any given state of the system must
be simultaneously as past, present, and future state, when the states are different by definition
(except, in certain sense, “the Achilles” aporias). So here we consider only two aporias —

“the Achilles” and “the Arrow”.

The Achilles. Briefly the aporia is as [Dowden, 2010]:

“Achilles, who is the fastest runner of antiquity, is racing to catch the tortoise that is slowly
crawling away from him. Both are moving along a linear path at constant speeds. In order to
catch the tortoise, Achilles will have to reach the place where the tortoise presently is.
However, by the time Achilles gets there, the tortoise will have crawled to a new location.
Achilles will then have to reach this new location. By the time Achilles reaches that location,
the tortoise will have moved on to yet another location, and so on forever. [So] Zeno
claims Achilles will never catch the tortoise.”

There are a number of “resolutions” of this aporia, including, e.g., one, which is based on the
mathematical inference that the series of successive space and time intervals here are
convergent and so Achilles will catch the tortoise in a finite time interval. This “resolution” is
evidently incorrect, for example it is clear that even the distance between both runners goes to
zero, nonetheless for Achilles is logically prohibited to overtake the tortoise. When he
overtakes it, of course.

To solve the aporia make some additional remarks. According to the informational model
[Shevchenko, Tokarevsky, 2007-2008] any particle is some cyclic algorithm, a closed loop
of sequentially switching each other’s FLEs. Depending on by which impact a particle was
created, directed along a space or the coordinate time time axes, two types of particles exist.
If the impact is directed along co-time direction (along #-axis), then “usual material” particle
(“T-particle” above) occurs. An impact in space directions results in occurrence of other sort

of particles, “S-particles”, for example of photons. T-particle at 3D spatial rest in the absolute
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spacetime/lattice moves along f-axis only, when the projection of “flipping point” (of flipping
FLEs) trajectory on a space plain is, as it is reasonable to suggest, at least as a first
approximation, a circle. A spatial impact on T-particle results in additional 4D circular
motion (a 4D helix) of this point (the helix’s 3D spatial projection is observed as de Broglie
wave), but this motion contains reverse section because of the always-existent T-particle’s

spatial projection of its “own” circle.

Besides, note that in the aporia the critical point is that both runners move forward only.
But if their motion contains some reversal sections, something as “two steps ahead, one step
back”, then there was no problem: for T-body “Achilles” it is enough only once to appear
ahead of the T-body “tortoise” when tortoise steps back, and further no logic prohibits him to
be in advance.

Photons move in space only, and photon’s flipping point trajectory is a 4D helix also,
projected on 3D space as the 3D EM wave. But their motion contains no reversal sections and
so if two photons were radiated simultaneously in different space points, the back photon

never overtakes the other one, as well as any T-particle cannot catch a photon.

The Arrow. Again as [Dowden, 2010]:

“Zeno’s Arrow Paradox takes a different approach to challenging the coherence of our

3, 6

common sense concepts of time and motion. As Aristotle explains, from Zeno’s “assumption
that time is composed of moments,” a moving arrow must occupy a space equal to itself
during any moment. That is, during any moment it is at the place where it is. But places do
not move. So, if in each moment, the arrow is occupying a space equal to itself, then the
arrow is not moving in that moment because it has no time in which to move; it is simply
there at the place. The same holds for any other moment during the so-called “flight” of the
arrow. So, the arrow is never moving. Similarly, nothing else moves. The source for Zeno’s
argument is Aristotle (Physics, 239b 5-32).

The Standard Solution to the Arrow Paradox uses the “at-at” theory of motion, which says
motion is being at different places at different times and that being at rest involves being
motionless at a particular point at a particular time.”

It is evident that it seems non-satisfactory. The “at-at theory” is practically nothing more
then usual evident description of a motion and does not add anything new to the well known
but incomprehensible fact that the arrow of course flies out the bow. Or it does not fly, is
motionless, if it is in a quiver.

In the informational concept the arrow aporia is considered as a next realization (a
formulation, concretization) of the global fundamental “Change problem” above (which is,
correspondingly, “the Time problem” also) that any change logically contradicts with
attempts to define explicitly given state of changing object, which is at each state in some
unity of former, this and next states (or it is in past, present and future times) that are all

different by definition. So the Time rule/possibility is, formally, logically inconsistent, in
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contrast to the Space one. Complete definition/ description is possible for any fixed object
only.

At that in the concept the Change/Time problem seems as unsolved completely till now.
But it seems evident that the resolution will be grounded on the properties of information
above, first of all IS which states that any element including the element “given object in
given state” of any set contains all/ any elements of all/ any sets in the Set, including the
elements “given object in all/every other states”; and 16, which states that the Set, in spite of
its absolute infinity, is, very probably, discrete. Any future state does not arise “from
nothing” or as “future state used for its building some materials absent in previous state”.
Since all information including that which is necessary for occurring of (all) new states,
always exists in each instant object’s state. Including all arrows flied out their bows through
an absolutely infinite sequence of discreet arrow’s states, when every of the states exist “in
absolutely infinitesimal time interval”.

But this solution [probably] exists in fundamental depth, on the Set’ level, when the
Change/Time problem cannot be “solved” by any non- absolutely infinite dynamic system.
Correspondingly all changes in such systems proceed deterministically only limitedly, on
some level of changes scale the system’s states become uncertain, in Matter this uncertainty
is observed as Heisenberg uncertainty principle. Zeno, in fact, predicted quantum mechanics,
including the solution of “Achilles” aporia above can be redundant — the succession of
intervals Ax between runners isn’t infinite since on some step the intervals become small so
that the spatial positions of both runners become uncertain in accordance with Heisenberg

formula ApA.x>1).

However, besides the uncertainty, to change something is necessary to spend something
what in physics is called “Energy”, which acts in every dynamical informational pattern/
system of patterns in the Set, from what follows rather rational suggestion that the
notion/phenomenon “Energy” is, as the notions/ phenomena “Space” and “Time” above, a
next member “Quantity” of the set of utmost fundamental Rules/Possibilities/ Quantities

“Logos”.

6.2. Consciousnesses

Here remains, however, the problem of creation and functioning of another, till now uniquely
known “[practically!] non-material” subset in Universe, of human’s consciousnesses: was the
origin of consciousnesses some “mechanical” (and unavoidable) product of the evolution of
Matter (this problem relates to subset “Alive” also), or was it not?

And if that was so then is it possible that a tendency to a self-organization of at least some

subsets, which can be singled out by a certain way from the Set, is an inherent property of
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information? Humans’ experience provides the evidence that the consciousnesses of the
humans are stable, i.e. (practically) any informational “human’s consciousness” structure
from main informational “[humans’] Consciousness” system (set) is stable. As that was
already mentioned for Matter, to be stable in the Set for any informational structure is
necessarily to be constituted from some primitive sub-structures when the logical links
between the sub-structures must be much stronger then the links of them with all other
elements in the Set. In Matter this condition is valid as a result of: 1) using stable FLEs, and
2) because of that in any interaction of material objects only true information is used, e.g., as
in a usual computer. The logical gates constituting a computer are also always impacted by
gravity, by external chemical compounds, by radio waves, etc., but these impacts are much
weaker then electric connections between the elements, besides a computer can stably

process only true information.

A computer, of course, is a “purely material” dynamic informational structure, however it
operates with the information created by a consciousness, which (i.e. the information) “is
imposed” upon material informational exchange between elements of computer, including,
e.g., the electrons of atoms, constituting the computer. At first sight the consciousness of a
human works similarly to the computer, however there are essential differences. First of all,
when working up a false (for example, non-consistent) or “non- understandable” information,
i.e., information that requires additional data as an explanation, the consciousness unlike a
computer does not “buzz”. Moreover, any computer in principle cannot go out of a given
strictly prearranged mathematical model (even inside “Godel’s limits” for this model), while
the consciousness is capable to empirically perceive and further cognize quite new things,
though at birth a human has no, or, at least very little, supraliminal knowledge about the
External and the capability of human’s brain to store and to work up well-defined information

is much weaker then that of a computer’s one.

Besides, in spite of evident scantiness of the human’s capability for storing and working
up “usual”, “Shannon-wise” information, a consciousness is really capable to work with
much larger data arrays comparing with the arrays that can be worked up in any computer.
That turns out to be because consciousness operates with notions/ concepts, when a computer
operates with large but fundamentally finite data arrays defining a given notion in a given
computer. Any notion, however, is always an element of the Set, so to be defined it requires

absolutely infinite (including “Shannon-wise”’) data contained in the Set.

Certainly, a computer can operate using a program code containing some functions of an

adaptation and self-learning, e.g. an “artificial intelligence” code. However any code no more
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then fixes (in the best case) the state of rational knowledge of the programmer at the time
when the code was developed, and the computer isn’t capable to go out further of this state.
As to the consciousness, it (at least sometimes) uninterruptedly reads and analyzes more and
more of new data on the notions from the Set. And here Property I7 of the information
becomes especially important; from it follows in this case that a small change in “Shannon
quantity” of information (or, for example, in an algorithm) can lead to cardinal informational
(conceptual) changes. The examples in a human language are widely known — the texts
containing commas in different positions can have cardinally different meanings, when their
realizations in a computer as a sequence of bits (of the states of electronic gates) at that can
be practically identical. So a reading from the Set of a new, rather limited in “Shannon” or
“algorithmic” senses, and so perceivable by the consciousness information can lead to
cardinal changes, for example, in scientific ideas concerning external World. The
development of science (real development; as we remember, logical development of any
theory and its applications in practice do not add any new information to that already found
experimentally and introduced in the theory as postulates, axioms, Nature laws) is, as a rule, a
bifurcated process.

A computer cannot determine and select essential bifurcations, except for those that were
already determined/ chosen by a [programmer’s] consciousness, it cannot go beyond the
limits of the set “Matter”. “Materialistic” analysis of the meaning of some bifurcation, that is,
an elucidation of its importance/ impact on some informational system, e.g. on science, calls
for infinite “material” informational capacity and processing power of the computer, even if
one does not take into account that there are infinite number of “useless” bifurcations that

should be excluded from consideration “at a glance”.

The consciousness, as the practice shows, turns out to be capable on such analysis, in
particular (and possibly mainly) by using the intuition. It seems rather probable that the
intuition is just a specific capability of the consciousness, which allows for the consciousness
to be oriented in infinite weave of informational connections between the elements of the Set,
including outside sub-Set “Matter”, which are “written”, by the same token on some
unknown infinite languages; and “decode” this information, further representing it in a

rationally understandable language.

Therefore it seems again that the sets “Matter” and “Consciousness” are fundamentally
distinct and overlap in a comparatively small region. Though they are similar in some sense,
which is not surprising considering their “common origin” from the “Information” Set, both,
Matter and Consciousness, consist of separate informational structures. In Matter the

structures are elementary particles, systems of particles, for example, human body or a
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Galaxy. In Consciousness the structures are humans’ consciousnesses, thoughts, possibly
consciousnesses and thoughts of some another sentient beings in the Universe. Though both
sets use the same fundamental logical rules/possibilities to single out different structures, i.e.,
Space and Time (but exist and change in at least partially different spacetimes), the rest of
operations of material and conscious structures are qualitatively different. The rule “Space”
in [at least human’s] consciousnesses works in a quite different way then in Matter. Nobody
can say where in [Matter’s] spacetime a thought is placed. Yet another example, when all
material processes are sequential in time from the past to the future, a consciousness is
capable, at least limitedly, to walk in time remembering and modifying mental events in the
past and to forecast the future to some extent. It is unknown also how many “times” act in the
set “Consciousness”, besides the fundamentally universal “true time” rule/possibility that acts
in every dynamic element/system of the Set, of course. Next example: in the “Consciousness”
in contrast to Matter there seemingly are no “conservation laws” whatsoever. If somebody
separates a part of material object, the object becomes lesser. If somebody separates some his

thought, he does not loose it; etc.

As it is pointed above, like for the material objects, for stability of separate conscious
structures it is necessary for them to be built on a base of some “immaterial” fundamental
logical elements (c-FLEs), which, similarly to material FLEs, must be sufficiently stable in
the Set. However, we have no information about the consciousness’s FLEs till now, when
this point becomes be critical for consciousness since it interacts with (and produces) new,
uncertain, and false information, in contrast to material objects. Therefore the
consciousness’s FLEs must be essentially stronger logical patterns then the Matter’s FLEs,
when that seems as rather questionable assertion, since in this case important condition of
rigorous logical links isn’t held at processing undetermined information — when material
FLEs simply don’t react in such cases. Thus it seems as rational to suggest that separate
consciousnesses, at least on low levels of their development, as human’s consciousness, can
operate stably only using a stable material matrix, it seems as rather probable that the

human’s consciousness’s residence is mostly the brain.

Generally speaking, we cannot exclude that a global set “Consciousness” contains a
number of subsets: that is the subset where human consciousnesses exists / operates, some
subsets where the consciousnesses which are considered by existent religions operate, etc.
And, if any consciousness can operate only on a stable material matrix, then what is the

Matter in our Universe?
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7. Discussion and conclusion

The base of proposed here informational (“The Information as Absolute”) concept is the
rigorous proof of that everything what exists (can exist, “cannot exist”) is/are some elements
of absolutely infinite “Information” Set. The Set, in turn, is some unity of some set of “inert”
elements and of “active” set of utmost fundamental Rules/Possibilities “Logos” that “make
something uncertain into information”, though to separate notions “inert” and “Logos” is
impossible. They are complementary, both are defined only in a unity; besides any “active”
element — a motion, a change, etc., as well as any logical rule, are informational elements
also.

The concept possibly seems as some next version of Neoplatonism, however, that is not
fully correct. There are no, in certain sense, “active” Ideas and “inert” Matter, both exist
“parallel” to each other. Ideas are more “descriptions” then “active instructions”. The concept
includes also other philosophical and religious conceptions in some similar way as it includes
existent information and set theories (as well as all other sciences, though); in some similar
way but not identically. Existent information theories, i.e. Hartley—Shannon’s, complexity
and automata theories, logics, language theories, etc., correspond only to some specific
properties of the information. These properties (for example, the possibility to measure the
“quantity of information” by using the values of logarithms of the probabilities of possible
outcomes) rather probably correlate with some very common “rules of existence and
interactions” of the elements in the Set “Information” in Logos, besides these theories are
rigorously formalized and developed in compliance with criteria of truth, consistency,
completeness, etc. Thus the existent information and set theories, as well as the mathematics
as a whole (which in reality eventually is the information theory), are directly involved in this
concept and can be directly applied at least at investigations of Matter.

On higher, Meta-mathematical, level of consideration the mathematics itself calls for the
substantiation, though. K. Godel defined the purview of the set theory as (quoted in [Maddy,
2005]: [if the concept of set] “...is accepted as sound, it follows that the set-theoretical
concepts and theorems describe some well-determined reality...” The concept suggested here

clarifies what is this “well-determined reality”, which, in fact, mathematics studies.

In contrast to mathematics, the subject domain of philosophical and religious conceptions
cannot be formalized practically, first of all because these conceptions consider the problems
of existence [of the elements and systems] of information outside the set “Matter”’; where,
including yet in consciousness, the verity relation at interactions of the informational
structures becomes not rigorously necessary. Correspondingly, philosophical and religious
postulates become comparatively uncertain; and to ground this uncertainty, in religions (in

fact, in Idealism also) the principal impossibility of the cognition [at least by human’s
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consciousness] of the divine design is postulated tacitly or not. Materialism, as a rule,
considers this problem rather superficially, though (or may be since) the conception of the
existence of some eternal Matter is absolutely equally mystical and transcendent as the
conceptions of, for example, eternal God in Christianity or eternal Spirit in Hegelian

philosophy.

In the informational concept Meta-notions/phenomena “Matter” and ‘“Consciousness”
become be rather rationally defined, discerned and cognizable as some informational
systems; including any philosophical and religious postulates and “designs” turn out to be
principally cognizable also when a God or Spirit now must not be omnipotent to create
Universe from nothing. In turn, studying the Set’s properties, Materialism obtains some
possibility to study rationally materialistic versions of the Universe’s Beginning and
evolution. In Idealism now there is no necessity for Creator being as an omnipotent (and thus

transcendent) essence, etc.

In the conception till now we cannot exclude a tendency to self-organization for (at least of
some) subsets that are singled out by a certain way in the Set “Information”, is inwardly
inherent to the information; though this tendency seems as rather probably impossible; for
example there are no corresponding observed facts in Matter besides the life phenomenon on
Earth. This assumption, probably, is rationally analyzable, though here a possibility exists
that some problems, similar to those that occur during attempts to prove the uniqueness of the
conception, can appear. But the assumption can be important when solving of, e.g., the
problem of the appearance of living and, further, sentient, beings on Earth. Possibly one can
note here a probable non—trivial likeness of the Set “Information” and of the Alive (including
— of conscious Alive) — as in the Set every element of the Set contains full information about
the Set; the DNA of practically every cell of an organism contains full information about the
organism. Though here evident difference exists, when in every Set’s element full
information about the Set “is maximally compressed” in the “not-I" section, in a DNA the
compression is much lesser and data can be “really decompressed” as a new clone of an

organism.

Returning to ontology, if a self—organization is an intrinsic property of information, then
the Set as a whole can be, in principle, classified as some “Prime Creator”, Deo, as, e.g., G.
Cantor said (quoted in Wikipedia): ““...The actual infinite arises in three contexts: first when
it is realized in the most complete form, in a fully independent otherworldly being, in Deo,

where I call it the Absolute Infinite or simply Absolute...”
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But, on another hand, here a problem appears — can we consider an Essence rational,
when this Essence is always absolutely complete and so cannot change anything in Himself?
Insofar as even the Essence will attempt to change something, for example to begin evolving
of an Universe, He must absolutely exactly follow the scenario of this change, since this
scenario exists “always”, including “absolutely far before” the Beginning; with the evolution
of anything, of every element of the Set, including, e.g., of every human, that follows to some

always-existent scenario also.

Proposed concept also allows studying on a higher level of understanding the problems
in natural sciences. An epistemological example was mentioned above, i.e., the problem of
remarkable adequacy of languages of scientific theories in describing and analyzing of
material objects and their interactions. Until now most radically this problem was solved by
P. Dirac in his famous “postulate”: “shut up and calculate!” Now we can say practically
without any doubts “be calm and calculate”, because Matter is an informational system and
so it is not startling if that material processes turn out to be logically (mathematically)
analyzable when some formal system of postulates of some science is applied. If decoding of

the corresponding information is correct, of course.

Another example is the development of so called “Theory of Everything” (ToE) that
should “unite” four known now “fundamental” (gravity, electromagnetism, weak and strong)
forces, which became popular in physics in last few decades. Some attempts to create such a
theory appreciably revived after the theory of electro-weak interactions (which united two
fundamental forces), and Standard model (some unification electro-weak and strong force
was made) were developed.

However, even without taking into account the informational concept, it seems evident
that such a theory cannot be the ToE. Besides that not all in physics can be reduced to those
forces (for example, it is very probable that there exists an interaction which realizes the Pauli
principle for fermions) one can, e.g., note that experimental science (which is unique source
for indeed new information — see above) will develop resulting with a large probability in a
discovery of new “fundamental” forces requiring the development of “Theories of new
Everythings”. But from this informational concept follows that eventually a true Theory of
Everything will be a theory of some informational structure “Matter”, which is singled out by
some way in the Set. But taking into account, nonetheless, that Matter continues to be a part
of the Set and material objects interact with every element including some ordered systems of

elements of the Set, and so Matter remains an open system.
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The informational concept can already be applied in physics now more specifically. For
instance, one of fundamental postulates in quantum mechanics (QM) about identity of all
particles of the same type becomes quite natural (see Property 17) — the information is unique
thing that can have identical copies, so elementary T-particles of the same type with great
probability are the clones of a corresponding informational structures (algorithms). As a next
example we can mention experimental fact that (practically) every elementary particle has
own specific partner, the antiparticle. This very possibly follows from the thesis that for
energy conservation the algorithms of material particles principally must be based on
reversible FLEs and also should be reversible. Then the particles are the algorithms with
direct sequence of the commands, and the antiparticles have the reverse sequence. S-particles,
e.g., photons, don’t move in coordinate time (aren’t controlled by corresponding rule) and
thus have no antiparticles. Note, though, that there are no antiparticles for Planck T-particles
also, but in this case because their algorithm works on the FLEs, which are absolutely
symmetrical.

Another QM principle, that at the evolution of some QM system its parameters are
uncertain, becomes understandable as well. Indeed, since Matter is a computer, the situation
here is very similar to the situation when a program code runs in a PC. It is not impossible
that, for, e.g., spatial variable, a particle “obtains” a specific position relating to external
Matter at least only when the particle’s algorithm at least a next FLE flips. Between these
moments the position (and possibly some other properties of the particle) are uncertain for the
external — analogously in a computer the state of a running code becomes uncertain on the
time interval need for some electronic gate to flip. Moreover, if a code contains some
subroutines, the state of the code becomes uncertain on the time interval need for next
subroutine to carry out its calculations. That seems as some introducing of a deterministic
aspect in the QM uncertainty, when, of course, processes in Matter are quantized and
are uncertain, first of all as a consequence of the fundamental self-inconsistence of
the notion/phenomenon “Change”. However these processes aren’t arbitrarily
uncertain and evolutions of quantum systems is “deterministically” described by the

well defined wave functions.

The notions of Space and Time are fundamental for physics, they are Meta-
physical. The understanding of these notions as fundamental absolute rules/ possibilities,
which are universal in the Set, and of course in Matter and thus do not depend on any process
in Matter or on any “reference frame” allows, for example, to understand why the (at least)
“special relativity theory” is incorrect when it negates existence of absolute space-time and

postulates the equivalence of all inertial reference frames and so turns out to be inconsistent.
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More about the application of the informational conception in physics see [Shevchenko,

Tokarevsky, 2015].

In biology the Meta-biological problem of the transition “Matter — Alive -
Consciousness” also seems more understandable. It is well known that it is very difficult to
explain the appearance of life on Earth as a result of some random, purely physical-chemical,
processes. The probability of corresponding chain of reactions is too small for life to appear
here in observed 1-2 billion years. But, though material things and living (as well conscious)
beings are evidently different and belong to different subsets in Universe, all they have the
common base since all they are, ultimately, informational structures. So material, “living”
and “conscious” structures indeed can interact by using some still unknown forces, and that is
indeed so, as follows e.g. from everyday facts, when conscious actions transform into a
material action, for example when a human’s consciousness controls his material body. Thus
at least primary physical-chemical processes, resulting in creation of some protein
macromolecules and DNA (RNA), could be controlled by some primitive non-material,
“virtual” informational structure, which rather probably developed eventually in the human’s
consciousness and which built at that to herself a comfortable house, a body. At that seems as
rather probable that the consciousness on recent state of development is organized similarly
to usual computer, i.e. the consciousness consists of a “power supply and mother board”
(human’s body), “hard disk” (brain, which operates as the long term memory), “random
access memory ~ (“short term memory” in psychology) and “processor”. The last two
“modules” are just non-material and exist/operate outside Matter in the consciousness’s
spacetime, which is essentially doesn’t overlap with Matter’s spacetime; and both

determinate basic consciousness’s functions.

Though we cannot exclude, that in computer evolution some sensors, sensible enough to be
controlled by consciousness surely including directly by thoughts, will be developed. Then a
variant is possible when human consciousness someday will move to a new residence,
obtaining a stable and well reparable iron organism which does not require for its existence
biological food. Though such “humans” will, possibly, with greater pleasure drink benzine

that was seasoned, say, 40 years in an oak tun.

Above we considered mainly ontological and epistemological aspects that relate, first of all,
to Nature sciences, but the concept can be applied in humanitarian domains of philosophy
also. Here seems worthwhile to make some remarks relating to main existent idealistic and
materialistic doctrines that consider ways of future evolution of the humanity. The idealistic

(first of all, religious) ones usually consider this evolution as fatally controlled by some
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mighty external forces. Materialistic, first of all Marxism, doctrines contend that the
evolution is controlled by some “materialistic” (“historical materialism”) economical laws; in
a society “the [material] Being controls the [individual and social] consciousness”.

Though Marxism, as it seems, turns out to be correct explaining the social evolution on
passed historical period (“primitive communism — capitalism” succession of social systems),
in the informational concept this doctrine seems to have, very probably fundamental,
limitations. This conclusion follows from — as that grounded in the conception — that
human’s consciousness principally is not material. The consciousness’s evolving scenario
with great probability has not finished on “the human consciousness” state, it contains
sequels where the greater complexity of the consciousness and its capabilities to apprehend
new information and to control more and more regions/ structures in the Set will be realized.
When current human’s material needs, though important for the consciousness, including for
its existence, will become, (including as a result of parallel technological development), some
minor components in human’s life. So it seems rather reasonable to suggest that in new social
systems the rule “the [individual and social] consciousness controls the [material and social]
Being” will act. When Marxism remains an instruction how to make capitalism; as that was
made thoroughly by Marxist communist parties in former socialistic countries.

As a result, it seems as rather probable, that observable now in our Universe evolution
“Matter » Alive — [human] Consciousness” will continue as “...[human] Consciousness —
“[human?] Consciousness-1” — “Consciousness-2”...; where “Consciousness-n”’ mean next
subsets in the Set basing on other and probably arranged by qualitatively another way

corresponding primitive (“fundamental’”’) Consciousnesses’ logical elements.

In “The Problems of Philosophy” [Russell, 1912: ch. 2] B. Russell wrote: “...but whoever
wishes to become a philosopher must learn not to be frightened by absurdities”. Now we can
say, that this is not so. There isn’t any absurdity in the Set “Information” and Its specific
realizations. The realizations can be very complicated, paradoxical or highly paradoxical, but
cannot be absurd; whereas all in our Universe (and outside) are the “words”, and everything,

elementary particles and Galaxies, men and women are merely some informational structures.

On another hand Russell was in certain sense right, for his time. Indeed, philosophy was a
rather strange science. When “usual” sciences study some principally non-provable, but at
least testable problems using logical or experimental methods, it became clear after Kant that
the philosophy “studies” the problems which, at least the ontological and epistemological are
principally non-provable and non-testable. So in philosophy one indeed sometimes can meet

now with those absurdities.
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Now any problem becomes, at least in principle, cognizable. As well as, e.g., ontology of
Space, Time, and Matter, rather probably becomes “nature” science, some subject branch of
physics. However, not every informational structure in the Set can be studied by nature
science methods, for example if a false, uncertain or bifurcating information is essential at/for
some structure’s existence/evolution. In such cases the structure becomes too complex for
description by a formalized theory having a limited number of postulates. Besides as already
mentioned, any separate structure cannot be separated in the Set totally; every structure is,
more or less, an open system.

It seems rather possible that such situations henceforth will be studied by the “non-natural”
science, philosophy, which obtains now ultimately fundamental subject of investigation, the
“Information” Set. Which, in spite of Its ultimate complexity, is a conceivable, non-
transcendental object, and for Its studying there exist already now a number of instruments —
the set and language theories, cybernetics, theory of bifurcations (synergetics), other sciences,

including, of course, natural ones, though.
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Appendix

Nudopmarus kak AOCOIIOT

(The Information as Absolute)
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Abstract This article presents and grounds (i.e. presents proof of the existence, the truth, the self-
consistence and the completeness of) the informational concept (“the Information as Absolute”
concept) in physics and philosophy. The concept defines the Information as ultimately common, real
and fundamental “absolute” concept/phenomenon which exists as infinite set (“Information” Set) of
elements (members) and informational (e.g., logical) links between the elements; where any element
itself is some informational structure also. Correspondingly, for example, Matter as the substance,
radiation, etc., is some development or realization of informational patterns, constituting a specific, and
practically infinitesimal comparing to the Set, subset of the “Information” Set. The concept allows for
the resolution, or at least for a consideration on a higher level of comprehension, of basic ontological
and epistemological problems in philosophy and natural sciences; it clarifies basic meta-physical
notions such as space, time, matter, etc.

KaioueBble ciioBa: I/IH(l)OpMaIII/ISI, MHOXECTBO, MaTCpI/ISI, CO3HaHI/I€, BCGJ’ICHHaﬂ, OPOCTPAHCTBO,

BpeMsI.

1. BBeneunue

C aHTHYHBIX BpPEMEH, BO3MOXXHO W paHee, B ¢unocodhun CHOPMHPOBAINCH B
OCHOBHBIC OHTOJIOTHYECKHE (W, COOTBETCTBEHHO - JIUCTEMOJOTHYECKHE) KOHIEHINH —
Marepuammsm u Uneanmn3m. O6e KOHIETITNN OBIIN — W OCTAIOTCS IO CHX TTOP — OCHOBAHBI Ha
Bepe B HEKHE TpaHCIeHIAeHTa bHbIe (hyHnaMeHTanpHbIe CyniHocTH. B MaTtepnannsme Takon
CymHocThI0 sBJIsIETCS BeuHas “Marepusi’; B Maeanu3Me aHaJIOTMYHBIX (TakXe€ BEYHBIX U

9

TpaHcleHAeHTHBIX) CymHocTel oomnbine — “boru”, “Ayxu”, “Unen” u 1.11.

* E-mail: shevch@iop.kiev.ua, sshev(@voliacable.com
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ITockonpKky 00O€ KOHIISNIIMM HE Oojiee YeM BEpHI, J0KA3aTEIhCTBO HCTHHHOCTH
mo00# M3 HUX OKa3hIBACTCS HEBO3MOXKHBIM, XOTS COOTBETCTBYIOIIHME TIOIBITKH, JUCITYTHI —

BpEMCHAMHU BECbMaA paIMKAJIbHBIC — BEAYTCSA CHOBa U CHOBA YK€ B TCUCHUEC TBICSTYCIICTHH.

Ho B Ha camom aene mpOojeMa TpaHCUEHAEGHTHCTH B ¢uiocopuu — Kak ¥ MHOTHE
IpyrHe — pa3pelinMa, MOCKOJIbKY AeHCTBUTENbHO (yHAaMeHTanbHas CylIIHOCTb, KOTOpas
HaXOJIUTCSA B OCHOBE BCET0, & UMEHHO — HH(OPMAILU — HE SBJSIETCS TPAHCLEHAEHTHOH U, 110
KpaifHeli Mepe B NpUHIMIE, MO3HaBaeMa 4eiaoBeKOM. OOOCHOBaHHE COOTBETCBYIOLICH
uHpopmanmonHoit (“Undopmanus kak Aobcomor” (“the Information as Absolute”)

KOH].[CHLII/II/I) KOHIICIIIIUHU B (1)1/131/11(6 u (l)I/IJ'IOCO(l)I/II/I MNpEeaACTaBJICHO B ,[[aHHOfI CTaThe.

Konuenmmsa ompenenser uHpOpManuio Kak HauOonee oOmMMH, peanbHBIA U
(dbyHIaMeHTaIbHbIH KOHIENT / peHoMeH - “AOCooT”, KOTOPBIN CYIIECTBYET KaK a0COJIIOTHO
OeckoHeuHOe MHOXKeCcTBO (“MHOkecTBo “‘Uupopmarnus™) snementoB (MHOXkecTBa) U
WHPOPMAIIMOHHBIX (T.€. JOTMYECKHX) CBA3CH MEXIy 3JEMEHTaMH, IPU OTOM KaXKIbIi
areMeHT MHOKeCTBa TaKkKe €CTh HEKOTopask HHPOpMauoHHas cTpyKTypa. COOTBETCTBEHHO
Marepus, T.e. BELIECTBO, M3MyueHHEe M T.NM., U CO3HAHUE €CThb HEKOTOphIE peanu3aluu
nHpopmaruu. O0e CyIEecTBYIOT KaK crielupruecKie — 1 OECKOHEYHO Majible B CPAaBHEHHH C

MHOXECTBOM — MOJIMHOKECTBA MHOKecTBa “MHpopmarms”.

[Ipencrapnsiemas KOHUENIMS TIO3BOJIAET pas3peliarh, WIH, 10 KpalHel wmepe,
paccMmarpuBaTh Ha 0oJiee BBICOKOM YPOBHE NOHHMAaHUS, 0a30BbIC OHTOJIOTUYECKHE U

SMHUCTEMOJIOTUIECKUE TPOOTIeMbI B (PHIIOCO(DHH U €CTECTBEHHBIX HayKaX.

2. O nonstuu “Uudopmarius’™

Becpma mHTEpeceH (akT, 4TO JUCKYCCHS — a 4YTO e Takoe WHpopmanus? - B
€CTECTBCHHO - HAYYHOH, TexHWYecKoH U Quiocodckoil IuTeparype B CaMbIX pPasHBIX
HaINpaBJIEHUSIX BEJETCA YK€ MHOTHE TOABI 0e3 BBIXOJa Ha KaKOW-HHUOYAb COTIIACOBAHHBIN
pesyabtat. (P. Abnees [1]) —

“...B 3aBHCHMOCTH OT 00JACTH 3HAHUS, B KOTOPOW MPOBOMIOCE UCCIICIOBAHHUE,
nHpOpMANKs TONydMiIa MHOXKECTBO ONpeAelieHHui: wH(popMamus - 3TO OOO3HAYCHHE
COIepXKaHMs, MOJTYYEHHOTO OT BHEIIHEro MHpa B IPOLECCE NPHCIOCOONICHUS K HEMy

(Bunep); wuHbpopmanus - orpunanue HHTponuu (bpmumosH); uHbOpManms -
KOMMYHHKaIUS U CBA3b, B IIPOLIECCE KOTOPOH ycTpaHseTcs HeonpeaeaeHHocTh (IllenHon);
uHpopManusi - mepepada pasHooOpazus (Ouidm); HHGOpPMAIMS - OPUTHHAIBHOCTB,

HOBH3HA;, HHPOPMAIIU - Mepa CIOKHOCTU CTPYKTYp (MoJib); HH(pOpMAIUS - BEPOATHOCTh
BbIOOpa (Armom); u T.1. Kaxxaoe w3 3THX ONpeneieHuil pacKphIBacT Ty WM UHYIO IpaHb
(acmekT) 3TOro MHOTO3HAYHOTO ITOHATHS .
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He BpaBasice B TOHpOOHBI aHANMW3 JUCKYCCHH, OTMETHM JIHIIb, YTO €€
MPOAYKTHBHOCTh OKa3alach BeCchbMa HEBEIIWKa, O 4YeM CBHUACTEIhCTBYET, HaIpuMeED,
KOJIMYECTBO OTpeAeNeHni WH(OpMAIUH, MPUBOJUMON Pa3IWYHBIMH aBTOpPaMH B CBOHX
nyomukamusx. K mpumepy, B [I.C. Uepnasckuii [2] mpuBogut He MeHee 20 pa3aHUHBIX
omnpeneneanii. OCTaHOBHMCS Ha  HECKONIBKHX M3 ONpeleNieHuil (oapoOHee CChUIKH CM. B

T.4. [2]), KOTOpBIE HanOOJIee Pa3TUIHBI IO CMBICITY:

1. (Punocodekuii cnosapp) "Hudopmanus (ot aar. informatio - o3HaAKOMJICHHE,
pa3bICHEHHE, TIpe/CTaBICHUE, TTOHATHE) 1) cooOIeHne, OCBEOMIICHHE O TIOJIOKEHUN e,
cBeleHHs O 4eM-Tu0o, TiepefaBacMble JIIOJBMH; 2) yMEHbIIaeMas, CHHMaeMast
HEONPEAEICHHOCT, B pE3yJibTaTe MOJy4eHHs cooOmeHuid; 3) cooOlieHne, Hepa3pbIBHO
CBSI3aHHOE C YIIPABJICHUEM, CHUTHAIbl B EIMHCTBE CHHTAKCHYECKHX, CEMaHTHYECKHUX U
MparMaTHYeCKUX XapaKTepUCTHK; 4) meperada, OTpakeHHE pa3HoOOpa3us B JIIOOBIX
00beKTax u mpoueccax (HeXHBOH U )KUBOH MPUPOABI)";

2. "UadopManus o3HAYaeT IMOPSAOK, KOMMYHHKAIIUS €CTh CO3JaHHE TOpsIKA W3
Oecriopsi/ika WM, 10 KpaiiHel Mepe, YBEeIHMUEHUE CTEICHU TOW YMOPAA0YCHHOCTH, KOTOpas
CYIIECTBOBaJA A0 MOJyYeHHsI COOOIIEHHs ";

3. “Nudopmanus ecTb MpOSBICHUE CBOICTBA 0OBEKTOB KUBOW MPUPOIBI OTPAKATH B
(hopMe NCUXMUYECKHUX OLIYIICHUI ABUKEHUE 0OBEKTOB OKPYKAIOLIETO MHUpa’;

4., “Undopmanus..- OTHO W3 CBOWCTB TPEIMETOB, SBICHUH, IIPOIECCOB
OOBCKTUBHOW  JIEHCTBUTEIBHOCTH, CO3/IaHHBIX YEIIOBEKOM  YMPABJISIOIIAX  MAIlUH,
3aKIIIOYaroNieecs B CIIOCOOHOCTH BOCIIPHHMMATH BHYTPEHHEE COCTOSHHE W BO3JECTBHE
OKpYIKaroIleHd cpeapl W COXPAaHATH OIPEACICHHOE BpPEMsS pPe3yNbTAaThl €ro; TepeaaBaTh
CBEJICHUS O BHYTPEHHEM COCTOSIHUU M HAKOTUICHHBIE JJAHHBIC IPYTUM MpEIMETaM, SIBICHUSIM
U mpoueccaM ;

5. “Uudopmaruss - 310 (uiocodckas Kareropus, paccMarpuBaeMas Hapsijay C
takumu, Kak [IpoctpanctBo, Bpems, Marepus. B camom o01mem Bune nHGOpMAIIUIO MOXKHO
MPEJICTaBUTh KaK COOOIIeHHe, T.e. (OpMy CBSI3M MEXAY HCTOYHHKOM, MEpeIarolnM
COOOIIICHHE U TPUEMHUKOM, €T0 TIPUHUMAIOIIAM,

6. “Uudopmarus, kak W MaTepusi, CyIOIecTBOBajla M CYIIECTBYET BCET[a...
HNudopmarus — HEOThEMIIEMBIH aTpHOYT MaTepUH U ABMKCHIS, PEATH3YIOMHUNA 3TOT CTIIOC00
CYILIECTBOBAHUS MaTepUH, ABISAS Mepy H3MEHEHHMH, KOTOPBIMHU COMPOBOXKIAIOTCS BCE
MIPOTEKAIOLINE B MUPE MPOLECCHI» '}

7. (K. Beitmzekkep, 1959 r. nut. mo [3], ctp.39.) “Tenepr HauMHAIOT MPUBHIKATH K
TOMY, 4TO HH(OPMAIMI0 HEOOXOIUMO pPacCMaTPUBaTh KaK HEYTO TPEThE, OTIUYHOE OT
MaTepun W Cco3HaHWA... OTo [lnmaroHoBckas wumes, ApwucroreneBckas (opma, TaK
obnedeHHas1, 9TO YemoBeK XX BeKa MpeAroaraeT y3HaTh HeUTO HOBOE U3 Hee™;

8. (Wiener, 1983) "Information is information, not matter or energy. No materialism
which does not admit this can survive at the present day." (Muadopmarnms ectp HHGOpMALH,
a He MaTepus U He 3Heprus. ToT MaTepuaau3M, KOTOPBI HE MTPU3HAET ITOTO0, HE MOXKET OBITh
KH3HECIOCOOHBIM B HacTosee Bpems. [4]);

9.“®enomen wHGOpPMAIMK €CTh MHOTOCTAIUIHBIN, HEOOpaTHMBI TMpoIecc

CTAaHOBJICHHUS CTPYKTYpPbl B OTKPBITOM HEPAaBHOBECHOM CHUCTEME, HAYUHAIOLIUUCA CO
CIly4yailHOTO 3allOMHEHHOTO BBIOOpa, KOTOPBIM 3Ta cUCTeMa JeNaeT, Mepexols OT xXaoca K
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MOPSIKY, W 3aBEPLIAIOIIMICS IIeJCHANPABICHHBIM JCHCTBHEM COIVIACHO alTOPUTMY WU
MporpaMmme, OTBEUAIOLIUM CeMaHTHKe BbIOopa.” [5];

10. “HMudopmarus mpeAcTaBiIsseT co0OW KAaYeCTBEHHYI0 U KOJMYECTBCHHYIO
XapaKTePUCTUKY OPraHM30BAHHOCTH OTpakeHHs. BooOmie wuHoOpmanus - 3T0 Kak Obl

HEKoTopass " cuia ", HampaBJIeHHas NpPOTHB AE30pTraHU3allMd M Xaoca; B 3TOM CMBICIIE
nHGOpMaIs HEOTACIHMMa OT CTPYKTYPHOCTH, OPraHM30BAaHHOCTH MAaTEPHUAbHBIX CHUCTEM’

[6];

11. (Landauer,1999) “...Mudopmanns Hen30eXKHO BIHCcaHa B (PU3NUECKYIO CpPEmy.
Oto He a0cTpakTHas CymHOCTh. OHa MOXKeT ObITh 0003HaYeHa Mpope3sMU Ha mepdorapre,
OpHUEHTaIlMe! CITMHA WJIK UMITYJIbCaMH, TIepeaaBacMbIME HelipoHamu™ [7],

M, HAKOHEILl, —

12. “...Ecnu BBI 3aMHTEpECyeTECh BOMPOCOM, YTO Takoe MH(OpMaIusi, U HahaeTe
COOTBETCTBYIOIIEE OIpeeieHne HH(PpOopMaluu B KaKOH-JIMOO0 U3 KHHT (YTO, BOOOIIE TOBOPS,
TPYMHO CHEJNaTh, TaK KaK aBTOPBI WX HM30ETaloT aBaTh TAKOE OMPEICIICHHE), TO MOXKHO C
0O0JIBIIION YBEPEHHOCTHIO YTBEPXKIAaTh, YTO JPyrHe aBTOPBI OYyAyT ¢ HHUM HE COTJIACHBI .
[Petrushenko,1971].

W3 npuBeicHHOTO BHINIE KAXKETCSI BIIOJHE €CTECTBEHHBIM, 4TO aBTOp [8] Bpoje Obl
VMeJT OCHOBAHHUS JIJIS IBHO BBIPQXKCHHOTO neccumm3ma. OTHAKO, Kak Oy/IeT MoKa3aHo Jajee,
Ha caMoM jejie mpobiema ompeaeneHus noHsAtus “MHbopmanms” BHONHE pa3peninma,
TOYHEe - [0 KpaifHell Mepe, MoJAaeTcs JOTHYeCKOMY aHaInu3y B 00IIEeM BUJE.

Kpome TOro, OTMETMM, YTO BCE MPHUBEICHHBIC BBIIIC ONPEACICHHUS TOHSATHUS
“uHdopmanys’ HMMEIOT OOIMA TOHATHUHBIA HepeKT — BCce OHHU TaBTOJIOTMYHBI:
“undopmanus  ecth uHGopManusa” (“maHHbIe”, “anroput™m”’, “‘coolieHue”’, “‘cBeACHUS’ U
1.11.). T.e. M0OBIC TONMBITKA OMPEICIUTHh MOHATHE ‘“‘HMH(POpMAIUs dYepe3 4To-To Oojee
obmiee W QyHIAMEHTaIHbHOE OKa3bIBAIOTCA O€3pe3yNbTaTHBIMH, - XOTS CETOAHS YK€ B
y4eOHOH NuTepaType MOKHO HAWTH HECKOIBKO ‘‘TeOpHil MHbOpManun’, TAKUX KaK TEOPHSI
napopmaruun  XapTim - IlleHHOHA, HECKOJBKO “TEOPHH CIIOKHOCTH , TECOPUH aJTOPHUTMOB,

aBTOMATOB M T.II.

3. O nouatuu “MHOXKECTBO”’

Crnenyromiee GhyHIaMEHTATLHOE MTOHATHE, KOTOPOE HaM MOTPeOyeTcs B MadbHEHIIeM
IpU TMOCTPOCHUU KOHLEHIMH — 3TO MOHATHE “MHOXeCTBO .  (OKa3bIBaeTCs, YTO IpH
TIOTIBITKAX OIPEJIEICHNs] TAHHOTO MOHATHS B MaTeMaTHKe BO3HUKAET Ta )K€ Mpo0iieMa, 4To U
TIPH OTIPENIEIICHUN TTOHATHS WHPOPMAINH — JIF000€ OIpeeIeHne OKa3hIBAETCS TaBTOJIOTHEH,
(MHOXECTBO ecTh ‘“Habop”, “aHcamOmb”’, “koyuteknus” [3meMeHTOB] W T.m.). OTiamuune
COCTOUT MPAKTUYECKU JIUIIb B TOM, YTO Pa3BUTHE MATEMATUKU MPOUCXOIWIO IMyTEM €€

MaKCHUMAaJIbHOH (bopManmauI/m, BBCACHHA YCTKHX JIOTHYCCKHX HpaBI/IJ'I/ Ol"paHI/I‘-IeHI/Iﬁ apu
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CO3JITaHWM OYEpEeJHOr0  paszjena/ 00NacTH NaHHOM HAayKW, B TO BpeMsl KaK IOIBITKH
dbopmanm3oBaTh TOHATHS/ D3JEMEHTH/ CBS3M B WH(OOPMAIMOHHON TEOPHH OKa3alMCh

CyI€CTBEHHO MEHEC IPOAYKTUBHEI.

B kxoHeuyHoM wWTOre B MaTeMaTUKE YK€ CTaJI0 OOIICHPUHSATHIM CUHMTAaTh, YTO
MOHSATHE MHOXXECTBA €CTh HEKOEC HEONpeAeIsieMoe NEePBUYHOE MOHITHE, KOTOPOE MOXKHO
OIIPENENUTh TOJIBKO OrpaHMYEHHO dYepe3 Habop akcMoM, TOrja Kak Kakzas akchuoma
OTIpeNieTIseT OTENBHOE CTICU(UIECKOE CBOWCTBO (HECKOJIBKO CBOHCTB) MHOXKECTBA.

dopManbHO CYIIECTBYIOT KaK U IPpyTUe MOAXOAbI K MPodeMe ONpeIesIeHHS TOHSATHS
MHOX€ECTBa, HanpuMmep (Hampumep, BasuinoB [9]), Tak u HekoTopble ‘“‘Oojee oOmme” [mO
OTHOILIEHUIO K MHOXECTBY]| MOHATHS; HampHUMep MOHATHs kaTeropuil 1 TonocoB (Goldblatt,
[10]; Baez, [11]; Jean-Pierre, [12]). Ho momo0Hble (opMaibHbIe pACHIMPEHHS MOHSTHUS
MHOXeCTBa (DaKTUUECKM HHUYEro CyMECTBEHHOTO HE JO00aBiSIOT K  KIACCHYECKOMY
onpenenennto I 'eopra Kanropa: “Unter einer Menge verstehen wir jede Zusammenfassung M
von bestimmten wohlunterschiedenen Objekten in unserer Anschauung oder unseres Denkens
(welche die Elemente von M genannt werden) zu einem ganzen” — “no0d MHOJCECmMBOM Mbl
noHumaem n0boe coedunenue M onpedenennvblx pasiuyHLIX (PASTUYUMBIX) 00BEKMOS
YMO3peHus. unu Hawiell Mulcau (Kkomopwvle 6yoym Hazvieamvca dnemenmamu M) 6 eounoe

yenoe.”
4. CBs13b MOHATHI MHOXKECTBA U HH(POPMAIIUU

Takum 00pazoM, B MaTeMaTHKE CIOKMIACh BECbMa MMMKAHTHAS CUTYALMs — CETOTHS
CYIIECTBYET HECKOJbKO TeOpuil MH(POPMALUN U TEOPUH MHOXKECTB, B TO BPEMS KaK caMH
MOHATHS HHPOPMALIUK U MHOXKECTBA (PaKTHUECKH HE OTPE/ICIICHBI.

Jia  TposCHEHWs CHUTyallud BepHEMCs k Kanroposckomy onpeaeneHuo
MHOXECTBa. B JaHHOM ONpeAeNeHWH KIIOYEBBIM SIBISACTCS  “‘OnpedeneHHblX paziutHblX
(pazauyumsix) 00OHEKTOB YMO3PEHUS WM HAIICH MBICITN — T.€. OMPECIUTh MHOXKECTBO (KaK,
BIIPOYEM, M UTO YIOJHO KPOME) OKa3bIBAETCSl HEBO3ZMOKHBIM 0€3 UCIIOJIb30BaHUSI TEPMUHOB,
OTHOCAMIMXCA K ToHATHIO “uH(opMmanms”. M B cBOIO odepenb, MOHATHE WHQOPMAIHS
MOSIBJIAETCSL TOJBKO B CIIydae MOSBJICHUS KaKOH-TO ambTepHATHBHI (pa3HOOOpasus) [HEKHX
JMeMeHTOB MHOXecTBa]. T.e. cucrema mMOHATHI ‘“MHOXecTBO + uHGpopMmamus™ Bcerma
CYLIECTBYET B €IUHCTBE — MHOMCECMEO ecmb (eduncmeeHHulii!) cnocob cyujecmeosanus
ungopmayuy. MHOXKECTBO B JAHHOM KOHTEKCTE, €CTECTBEHHO IIOHHMMAETCS B LIMPOKOM
CMBICJIE, T.€. HE TOJIbKO Kak ‘‘coeiMHeHue 3JieMeHTOB”. Ha MHOXeCTBe Tak)ke OmNpeiesieHbl
mo0bie MH(OPMALMOHHBIE CBA3U (HAaIpUMep, MaTEeMaTHYECKHE OIepalnui), KOTOPbIe MOTYT

CYLIECTBOBAaTh MEXIy dJeMeHTaMu (cM. onpeaeneHuss wuHdopmanuun 1-10 Bble,
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ONPE/ICNICHUs] KaTEeropuif, TOMIOCOB, TUIIOB U T.II.), ONpPEIENSAIONINEe KOHKPETHbIE CBOMCTBa
MHOJKECTBA H €r0 3JIEMEHTOB IIPY yCTAHOBIIEHUH JAHHON CHCTEMBI aKCHOM.

Tekcr BBIIIE, KOHEYHO, HE MOXKET OBITH IMPHHAT KaKk HEKOE [IOJTHOE] ompemencHue
MOHATHH WHpOpMaMH U MHOXKecTBa. [lomHOE ompenenenne, yxe XOTs Obl TOJIBKO MOHATHS
MHOJKECTBa, MOXKET OBITh TAHO TOJBKO IyTEM ONpeOdeieHUsl e20 KOHKPEmHMbIX CEOLUCMSE, Mi.e.
nymem NOCMPOEHUs. CUCMeMbl aKCUOM; OIHAKO YK€ CETOMHS SBISETCS IPaKTHYECKU
oOmenpu3HaHHbpIM  (PaKT, YTO JaKe B  HBIHEIIHEM COCTOSHUM  TEOPHH OKa3bIBAeTCS
HEOOXOJMMBIM, 4YTOOBI CHCTEMa aKCHOM ObUla OSCKOHEYHOM. Tem He MeHee,
MOCTYJIMPOBAaHHAS 3/IECh CBS3b IMOHATUNW MHOXECTBAa M HMH(OpMAIMU JaeT BO3MOXKHOCTh
chopmynupoBaTh Oosiee o0mMA U 3(P(HEKTUBHBIN MOXOA K pacCMaTpPHBAEMBIM B JTAHHOW

CTaTheC HpO6JIeMaM.

5. HekoTopsle cBoiicTBa MH(pOpMAITIU

Kak yxe roBopmiioch BbIIe, B OTIMYHWE OT TOHATHS MHOXECTBa, IOHATHE
“uadopmanms” GOpMaNTU30BaHO, CYNIECTBEHHO B MEHBIICH CTENEHH, T.e. €€ CGolcmea He
npedcmasiienbl 8 6uoe CUCmembl AKCUOM, W3 KOTOPBIX MOXHO OBIIO OB MOCTPOWTH
HENPOTHBOPEUMBYIO H MOJNHYI0 Teopuio. CyliecTByrone Teopur nHGopMauu (TouHee —
WX akcuoMmaTtuka), T.e. Xapmm- lllerHHoHa (IpUMEHEHWE B CBS3M M (HU3HUKE), TCOPHH
CJIO)KHOCTH, aJITOPUTMOB, aBTOMAaTOB WU T.I. (OCHOBHOE NPUMEHEHHE B KHUOEPHETHKE) —
OTpaxaroT (TI03BOJIIOT GOPMaTN30BaTh) CBOMCTBA AHHOTO MOHSTHSI JIUIITH BEChMa U BeChMa
orpaHnyeHHO. Takas cuTyalMs €cThb CIIEACTBHE KaK OECKOHEYHOW CJIOXKHOCTH IOHSATHS
“uHopManysa’”’, TaK U OTPAHUYECHHOCTH SI3bIKA, BKIIOYAs OIPaHUYCHHOCTh MHAMBUAYaJIBHOMN
(4enoBeveCKO) MHTEPHPETALUU CIOB/ OHATUH.

Tem He MeHee clesnaeM 37ech OAHO O0Iee 3amMeuyaHue: Jrodas MHPOPMALMOHHAS
cucTeMa cocTosimas U3 Oojiee 4eM OJHOTO JIEMEHTA, JOJDKHA COJAEp)KaTh TaK K€ HEKHUE
0a3oBble (MO-BUAMMOMY B OCHOBHOM JIOTMYECKHE) MpaBHja/ BO3MOKHOCTH YTOOBI
CYIIECTBOBAaTh MMEHHO KaK CHCTEMa KaKHX-TO HH(OPMAIMOHHBIX 3JIEMEHTOB; KOTOpBIE
SBIISIIOTCA  DJIEMEHTAMH (DYHOAMEHMANbHO20 00uwe20 Habopa npasui/ G03MONICHOCHMEN -

“Jlococa”, KOTOPBIA “‘IpeBpaliaeT HeuTO HeonpeAeIeHHoe B HH(OopMannio”

Kpowme 3toro, Mbl MOXeM CHOPMYIHUPOBATh HEKUE 0Owue CBOMCTBA HHpOpManuu (B
JIOTIOJTHEHUE K ‘“‘OmnpejeieHusM WHpopManuu” B paslieie 2 —KOTOpble Ha caMOM Jielie

SIBIISTFOTCS JIMIID OTIPEJICIICHISIMUA HEKOTMOPbIX — CE0LCME NHPOPMALIUH).

CroiictBo U1. Ungpopmayus obvekmusna u ne mpebyem Hanuuus ‘“‘pazymmoco

cywecmea” 07A €80€20 CYuecmeo8aHusl.
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CroiictBo M2. Uugopmayus modicem cyuecmeosams, no Kpaivihell mepe, 8 08YX
803MOJICHBIX cocmosinusax: 1) — “chuxcuposannas ungopmayus”, HapuMep — PUCYHOK,
JIACTHHT KOMITBIOTEPHOHN TPOTPaMMEI, U 2) — “Ounamuyeckas ungopmayus’ - MEHSIIOIICECT
n3o0pakeHne, paboTa MPOrpaMMHOTO KOAa B KOMIIBIOTEPE H T.II.

3mech  HEOOXOIUMO  HEKOTOpOE  AIHCTEMONIOTHYEecKoe  OTcTyruieHue. s
JATHERIIIET0 PacCMOTPEHHSI OTMETHM, YTO J1700ds OeliCmMBUMENbHO HO8ASL UHpOpMAYUL O
sHewHeM [no omuowenuio K uenoseky| Mupe mooxcem Ovbimb NONYYEHA HUETOBEYECKUM
CO3HAHUeM MONbLKO 6 pe3yibmame IKcnepumenma(os), J11060e HO60e 3HAHUE eCMb
Kamez2opusi IMAUPUYEcKas. ITO HOBOE 3HAHHE B Haykax OQOpMISIETCS B BHAE “‘aKCHOM’
(“moctynaroB”, “3axoHoB IIpupozasr”). B ganpHeimeM co3HaHuEe NMPUMEHSET aKCUOMBI TS
Oonee TOAPOOHOrO oOmMMCaHWs/ aHaNIW3a MPHUPOAHBIX MPOIECCOB WM, Hampumep,
MaTeMaTHYeCKHX, MPoOJIeM, peasi HH)KEeHEPHBIE 3a1a41 I CO3/1aBasi TEOPUH.

bonee toro, kak mokaszan K. I'emenp eme B 1931 r. [13], oOKka3bsIBaeTCs, 4TO
CYIIIECTBYET HeKas TpaHHIIa CJIOKHOCTH MaTeMaTH4eCKON TEOpHH, 3a KOTOPOU Teopus, Aaxke
OCHOBaHHAasi Ha HEMPOTHBOPEUMBOM CHCTEME aKCHOM, CTAHOBUTCA HENOJHOW — B TEOPUHU
CYIIECTBYIOT MCTHHHBIE YTBEPKACHHSA, KOTOphIE B Hell Hemokasyemsbl. [Ipumepom, BechMa
BEPOATHO, MOXKET OBITh (PaKT HEIOKAa3yeMOCTH MCTHHHOCTH/ HEUCTHMHHOCTH KOHTHHYYM —
runore3sl B ZFC teopun, ycranosimenusrit K. I'egemem u I1. JIx. Kosrowm [14], [15]).

B ToMm umcrne u cBoiicTBa MH(pOpPMAITHH, YKa3aHHbIC BhIIIe (ompeneneHus 1-9, 11 B
pazzaene 2, cBoiictBa U1, M2) ecTh BbIpaKEHHBIE C UCIIOJIb30BAaHUEM HEKOTOPOIO SI3bIKa B
BHJIE OTIPENIEIICHHBIX “TIOCTYJIATOB” aMAupuyeckue OaHHbvle U B 3TOM OHHU (CBOWCTBA) CMBICIIE
Majo 4eM OTIMYAIOTCs, HalpHMep OT 3aKOHa BCEMHUpPHOTO TAroTeHns HproToHa. OmHako
UMeeTCsl (pyHOaMeHMANbHOe OMAUYUE MeHCOY NOCMYIAMamu unpopmayuy u nocCmyiamamu
6 ecmecmegenuvix Haykax (“3axonamu Ilpupoowvt”). Bropsle, cTporo roBops, ‘“He UMEIOT
mpaBa OBITH TOCTyJAaTaMH~ - TIOCKOJBKY OCHOBBIBAIOTCS Ha HEO0OXOUMOM, HO
HEJO0CTaTOYHOM KPUTEPHUH MOBTOPSEMOCTH KOHKPETHBIX SKCIIEPUMEHTANIBHBIX PE3YyIbTaTOB B
KOHKPETHBIX yCIOBUSX. JlJIst TOro, 4To0BI YHCIIO IENWIOCh Ha 9 HEOOX0IUMO, YTOOBI CyMMa
JeCATUYHBIX UU(p Aenuiach Ha 3, oIHAaKO U3 (akra, YTo 3TO TaK, HE CIEAYET, YTO JAaHHOE
YHCII0 00s13aTeNbHO AenuTcs Ha 9. TouHO Tak ke U3 akTa, 4To B 71 IKCIIEPUMEHTaX MOIy4YeH
OJIMH U TOT K€ pe3yJbTaT, HUIKOUM 00pa3oM He CIeAyeT, YTO pe3ylbTaT OyJeT Takoil ke B
n+1 skcniepumenTe. Jlornyecku, ckaxeMm, - (PU3UK, MOXKET TOJBKO 6epuimb, HUTO PE3yabTaT
n+1 akcrepuMeHTa OyAeT “B COOTBETCTBHH C Teopueil” B 4acTHOCTH MIMPOKO HM3BECTHOE
yrBepxkaenne M. Herotona “I do not feign hypotheses” - (“4 rumore3 He U3MBIIUISIO”) —
MPUHIXITHAIBHO HEBEPHO, 3aKOH BCEMUPHOTO TATOTEHHS, KaK M Ipoune 3akoHsl HproToHa (1
mo0bIe ApyTHe, 1O KpaHEeW Mepe, - 8 ecmecmeeHHbiX HAYKAX) ecmb He 0Oonee uem

cunomesvl, xom: u 8036e0¢eHHble 6 paHe nocmyiamos.

43



B cnyvae mH(pOpManmu Mbl ©MEeM NMPHHINIHAIGHO MHYIO CHUTYAIHIO - 0OCHMAMOYHO
00UH paz DKCHEPUMEHMATbHO O0OHApYICUms un@opmayuro, m.e. s3blK, Kaxkoe-Hub6yOb
MHOJICECMBO U HADOp N02u4eCcKux Npasul Ha 3mom MHOXKeCTBe (CM., Takxke, [16]), kak
OKa3bIBAETCS BO3MOXKHBIM JIOTHUECKU 00KA3AMb, 9TO ISl MHPOPMAIIUY ATH MTpaBuia (B T.9. —

MIPUBEACHHBIE BBIIIE ONPEACTICHUS U CBOWCTBA) 8epHbl 01 UHGOpMayul 6ce2od.

B Tom uucne Bcerna BepHo u CBoiictBo M3, KOTOpOoEe MBI MOIYYUM CICAYIOIIUM
obpazom. st 3TOro paccMOTpUM MOHITHE “TyCTOTO MHOXXECTBa~ , KOTOPOE BBOAMTCS B
7100011 TEOPHH MHOXKECTB: MTyCTOE MHOKECTBO €CTh MHOKECTBO, HE COZAEprKallee HU OJHOTO
anemeHTa (cM., Hanpumep, [9], [17]). Takoe MHOXECTBO, B OTIMYME OT JIIOOBIX JPYTHX
MHOKECTB YHUKAJIbHO — ITyCTO€ MHOKECTBO CYLIECTBYET TOJBKO B €IMHCTBEHHOM YHCIIE,
0E30THOCHTENIEHO K TOMY, CKOJIBKO M KakKMX CYIIECTBYET MHOXECTB  BOOOIIE (BIpOYEM,
yacTo ObIBaeT MOJIE3HBIM OMNpPEAESATh KOHKPETHOE ITyCTOE€ MHOXECTBO JJIsi KOHKPETHOIO
MHOXECTBa). M1 ecnu Mbl BCIIOMHHMM, 4TO JIFOOOE MHOXKECTBO €CTh, BOOOIIIE TOBOPSI, CIIOCO0
CYIIECTBOBaHUs HHPOPMAIMH, TO 0053aHBI CIIENATh BBIBOA O TOM, UTO HYCHIOE MHOICECHEO
cooepocum 8 cebe 6ce 603MOXCHble (U “HeBO3MOJdiCHLIE ) dNeMeHmbl 8CeX B03MONCHBIX
MHO#Cecmé — JUISl TOTO, YTOOBI ONPEJCTUTh MyCTOE MHOXKECTBO HEOOXOAMMO YKa3aTh, YTO B
JAHHOM MHOECTBE OTCYTCTBYET TaKOW-TO, TaKOH-TO, TAKOW-TO M T.J. — JO ‘‘aOCOITIOTHOM
OeckoHedHOCTH (TIOHSTHE “abCoMIoTHOE” OYIET OmpeeeHO KOppPeKTHO HIke, CBOICTBO
H6) — nmemeHT; OKa3bIBa€TCs, YTO ITyCTO€ MHOMKECTBO COBCEM HE TaK IYCTO, KakK 3TO
MIPHHAMAETCS B MaTEMaTHIECKON TeOpHH.

TepMuH “IyCTO€ MHOXECTBO® Ha “UHPOPMAIIIOHHOM ™ SI3BIKE MOKHO
chopMynupoBaTh Kak yTBepXkKAeHUE “‘Hem Huuezo”. VI panee, Tak ke Kak W IS ITyCTOTO
MHOJKECTBa BHIIIE, MOKHO CJIeNIaTh BBIBOJI, YTO BBIPWKEHUE ‘“‘Hem Huue2o” CONEPIKUT
uHpoOpMauio 000 BCEM — UYTO €CTh, YTO MOXET ObITh (M 4TO “HE MOXKET OBITh’, HO
CYLIECTBYET KakK JOXHas HHGoOpMmanus) B MaKCHUMalbHO (aOCOJIOTHO) OECKOHEYHOM
dynoamenmanvrom muodcecmee “Ungpopmayus”.

OpHako cienyer MpOBECTH  OYEBMJHYIO NMPABKY MAAHHOTO YTBEP)KIAEHHA, T.K. OHO
HEKOPPEKTHO, IOCKOJNBKY cyliecTByeT HH(opMmaunms, yTo HeT Hu4ero. COOTBETCTBEHHO
MPaBWILHBIM ~ OYJET OeckoHeuHoe yukauweckoe ymeepoicoenue (danee  “Hynesoe
ymeepoicoenue”):  “Hem Huue2o, Kpome uUHoOpmMayuu O mom, WMo Hem Huye2o, Kpome
ungopmayuu...” . T.e. Hyneroe yTBep)KIACHUE €CTh OJHOBPEMEHHO M (PUKCHUPOBAHHBIA U
JMHAMHYECKUI HHPOPMAITHOHHBII JIEMEHT.

Bepuemcs k ompenenennsam 1- 12 (3a uckmouenuem “ompenenenns’ H. Bunepa) B
pasnene 2. IlpakTudeckd BO BCeX ITHUX OIPENEICHHUAX HESBHO MPHHUMAETCS, YTO IS
CyIleCTBOBaHMUA WH(MOpMAIMK HEOOXOoAuM ‘‘HOcHTeNh HWHpopManuu® —  (Hampumep —

YEeJIOBEUSCKHA) MO3T,  Mamupyc, KommbloTep, T.m. OmHako HymneBoe yTBepxacHuUE,
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coneprkaiiee GyHIaMEHTATFHO OCCKOHEUHYIO0 MH(MOPMAIIHIO IT0  OTPEEICHHUIO CYIICCTBYET

B OTCYTCTBHE KaKuX JIN00 “Hocutenen napopmarun”. OTcroma ciaeayer

CaoiictBo _U4: 6 cywecmsosanus unopmayuu Hem Heobxooumocmu 8

CYWECMBOBAHUU KAKO20 — MO 6HEUIHe20  HOCUmeNs, a mMaK KAk HOCUMelb 6Ce-MmaKu
HEoOX00uM, MO eOUHCMBEHHO BO3MOJCHBIM OKA3bIBACMCs 6ApuUarHm, Koz20ad cama
ungopmayusa saeisemcs Hocumenem ungopmayuy. Brpouem, AaHHBII BBIBOA MOXKHO OBLIO
OBl cIeNaTh U paHee U3 SKCIEPUMEHTAIBHOTO (haKTa, 9To JIF000e omnpeaeneHre HHhopMaIuu
TaBTOJIOTUYHO: TO, YTO MH(OPMAIIUs €CTh HOCUTEIh CaMOi ce0st U TO, YTO OHA MOXKET OBITh

orpeaeyieHa TOJIbLKO Y€pe3 CaMy C66$l, €CTh (1)aKTI/I‘lCCKI/I OJHO M TO XK€.

HpOBOI[H pacCyKJcHus, aHaJIOrM4YHbIE TOMY, KaK 3TO ObUIO B Cjlydyac myCcToro MHOKECTBA,
nojydyacm
CoiictBo US: 1106011 s1emenm 1106020 Muodcecmea  cooepxcum 6 cebe  6ce

603ModicHble (U “HesozmodcHble”) dnemenmpl 6cex/ M0ObIX MHONCECME, M.e. MHOICECHEO
“Unpopmayua” 6 yerom. B camom pene, it TOro, 4TOOBI XapaKTEpU30BaTh (BBIACIUTE)
KOHKPETHBIN 3JICMEHT HEOOXOJMMO YKa3aTh BCE OTJIMYMS JAaHHOTO 3JEMEHTa OT JII000ro
JPyTOro, BCAKUH 3IIEMEHT B MHOKecTBe “MHpopmanus” cymecTByeT Kak OUT HHGOpManuu:
“Sl/ne-51”, rTne BO BTOPOW YacCTH COACPKHUTCS BCsSI MHPOpMaIHs 000 BCeX MPOUUX JIEMEHTaX
MHOecTBa “MHpopMaliusa™; B BUIE OTPUIIAHHUSL, HO KOTOPOE, TEM HE MEHEe, COBMAJIacT B

OCTaJIbHOM C HH(OPMAITUEH 0 JII000M/ BCEX JIEMEHTAaX.

Cricok cBOWCTB HHGOPMAIH MOXKHO OBLTO OBI MPOOIKATh, M CIIMCOK OKa3aycs Obl
OeckoHeuHblM. Ho yxe mnpuBeAeHHBIE BBIINIE CBOMCTBAa AAa0OT BO3MOXKHOCTH II0Ka3aTh
YHUKaJIBHOCTh M (DyHIAMEHTaJbHOCTh (eHoMeHa uHpopmauuu. B Tom umcne u3 3tmx

CBOICTB CIEyET:

- (HezaBHCMMOE HH OT 4Yero JH0O0) cyuwiecmeosanue “MakCUMaibHO (aOCOIIOTHO)
OeckoHEYHOTO W (QyHIaMeHTanbHOro” MHOXecTBa “UHbopmarus” ¥, COOTBETCTBEHHO

JIAHHOM KOHLIEIILIUY;

- nonnoma  MHOXecTBa/ KoHuenuuu ‘“MHpopmanms’, MOCKOIBKY Ha MHOXECTBE He
CYLIECTBYET OIepaluii, B pe3yJbTare KOTOPbIX HEKOTOPBIH 3JeMEHT (Jr000ro) MHOXKECTBa
Mor OBl mepecTaTb »JIEeMEHTOM MHoOXecTBa ‘UHpopmaunus”. Kpome Toro,  maHHOe
MHOXECTBO COJICPXKHT BCIO/ JIIOOYI0 BO3MOXKHYIO JIOKHYI0 MH(MopMmanuio. [Ipuyem o0bem
JIO)KHOWM MH(OPMAIIUU, BO3MOXKHO, OSCKOHEUHO NPEBHIIAET 00bEeM UCTHUHHOH, (XOTS, UMes

Jeno ¢ “abCONIOTHBIMK~ ~ OECKOHEYHOCTSIMH, T.€. 3a TpeAel]aMd JO CHUX TIop
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paccMaTpuBaeMbIX B MaTeMaTHKE CIydaeB MHOMECTB, TaKoe YTBEpXKACHHE Tpelyer

MPOBEPKH);

- Henpomueopeuusocmsy JaHHOH WHGOPMANMOHHON KOHIENMIMH. B camoM 1erne,
HEMPOTHUBOPEUYNBOCTh HEKOTOPOH TEOpHH/ KOHIIETIIIHY B MaTeMaTHKE 03HAYAET, YTO B PaMKax
JAHHOH TEOpHHM HEBO3MOXKHO JI0Ka3aTh HCTHHHOCTH ([IByX) JIOTHYECKH HECOBMECTHBIX
pe3yNbTaTOB — 00s3aTeIbHO OJWH W3 BBIBOJOB B TEOPHU JIOJDKEH OKAa3aThbCs JIOKHBIM. B
MPOTUBHOM ClTydae TEOpHUs MPOTUBOpEYHMBa (M, COOTBETCTBEHHO, B ciydyac OOHApyKECHUs
Takoro (akra rnepecraeT ObITh Teopuel). B cinyuae maHHOW KOHIIEHIMH, TAKOE TOJIKOBAHHE
HE NPEICTaBISETCS MPUMEHUMBIM, B T.4. MO MPUYUHE TOTO, YTO MOJIYUYCHHUE JIOKHOU

I/IH(l)OpMaHI/II/I MPUHIUIINAJIBHO HE IPUBOAUT K BBIBOAY O JIOJKHOCTH KOHICTIIIUU;

- B cwily aOCONIOTHOH MOJHOTH U (YHIAMEHTAJbHOCTH MOHATHUS WH(POPMAIMH MBI
NPUHYUNUATILHO He MOJCeM 8blUmu U3 npedenos NAHHOTO MOHSATHS, YTOObI 0oKaszamb e2o

€OUHCMBEHHOCHD.

YkaxkeM, Takke, elie HeKOTOphle 6a30BbIe CBOMCTBA WH(OPMAITHIH:

CroiictBo N6: Tlockonvky npeobpazosanus (onpedeienue KOHKDEMHOU) uHpopmayuu
€c800UMCsL K nepebopy anbmepHamus, HeCMOmps HA 8010 “abcomiomuylo beckoneuHocms”,

I3

Mmuodcecmso “Ungpopmayus» “, secoma eeposamno, ouckpemuo’.

B omnpenenennn cpoiictBa M6 ecTh nBa MOHSTHSA, KOTOPHIE TPEOYIOT JOMOIHUTENBHBIX
nosicHeHud. Bo-mepBbIX, 3TO MOHATHE “OUCKPETHO” (XOTA U C 3aMEYaHUEM ‘‘BecbMa
BEpPOSITHO), TMOCKOJIbKY, HAalpUMEp, CYLIECTBYET KOHTHHYYM (KOTOPBI, KOHEYHO, €CTb
MMOJIMHOKECTBO MHOXKeCTBa), KOTOPBIH IO ONpENeICHUI0 He ANCKpeTeH. Bo BTOpPHIX — B
CTaHJApTHOM TEOpUU MHOXKECTB YTBEPKAAETCS, YTO “abCcoNIOTHO OEecCKOHEeYHOro”
MHOJKECTBA HE CYIIECTBYET — €CJIM MPUHATH, YTO TaKO€ MHOXKECTBO X €CTh, TO BCErzaa OT
HETO MOHO 00pa3oBaTh CTENEHHOE MHOXKECTBO, 2°, MOIIHOCTh KOTOPOTO CTPOTO GOIbIIe
MHoecTBa X. OfHaKo, HalpUMep, U3BECTHO, YTO €CJIM BEpHA KOHTHHYYM - THIOTE3d, TO
MOIHOCTh KOHTMHYyYMa paBHa MOIIHOCTH “JAMCKPETHOr0” CTENEHHOTO0 MHOKECTBA
HATYpanbHBIX 9Hcen, 27, T.e. HENMPEpPHIBHOE M IUCKPETHOE B KAKOM-TO CMBICIC BIIOJTHE
9KBHBaJICHTHBI. COOTBETCTBEHHO OECKOHEYHAs IOCIIeI0BATEILHOCTh CTENEHHBIX MHO)KECTB
JlaKe HATypaJIbHbIX uucen Y, 1225, Yk=2Yk'1 .., k— 005 (THE 00,4 O3HAYAET, B CBOIO OUEPE/Ib,
“abcomoTHas 0ECKOHEYHOCTH ), KOTOpasl B OIPENEICHHON CTETIeHH MOJENUpyeT ‘‘mepedop
alnbTEpHATUB, MOJDKHA HMMETb MAaKCHUMallbHYK) MOIMHOCTH (OBITH  “‘abCOIOTHO
OECKOHEYHBIM~ MHOXXECTBOM), TIOCKOJIBKY B OTOM Cly4ae TIOHATHE OOpa3oBaHUS

“CJ'IGI[YIOH.ICFO CTEIEHHOr0 MHOKECTBA Ha OECKOHECUHOCTH TEPSCT CMBICJI.
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Jpyroii moaxom Ipu pacCMOTPEHUHN TPOOIIEMBI “abCONIOTHO OECKOHEYHOTO CIIEIyeT
W3 MIOHATHA “HYJH . XOTS MPAKTHICCKH JIF00ast apudmernka comepkut “0” u B OOIBIIHHCTBE
Cly4aeB OH TPUMEHSETCS KaK HEKOe YHWCIIO, OH YHCIOM HE SIBISIETCS W BBOIUTCS B
apu(MeTHKH CrieraTbHBIMU MTPaBIJIaMH. B 1eCTBUTENEHOCTH HYIIb HE €CTh YUCIIO, HYJb —
3TO KOHKpPETHOE ITyCTO€ MHOXECTBO JUIsi KOHKPETHOTO  MHOMKECTBa 4YHcel: “‘[3mech
(mampumep, Ha 4YMCIOBOM ocw)] uucen Her’ . MIMEHHO mMO3TOMY B JHOOOW apupMeTHKe
paspelieHo JesieHre J00ro Yucia Ha J000e CKOJIb YTOAHO Majloe YHCIIO, HO 3alpelieHo
JeJICHHe Ha HyNb, MOCKOJBbKY pe3ylbTaT OKasbIBaeTcsl “abOCONMIOTHO HEONpEIe/ICHHBIM .
Takum 00pa3oM, MBI MOXEM paccMaTpuBaTh aOCOJTIOTHO OECKOHEYHOE MHOXKECTBO Kak
HEKHUH pe3yabTaT (akcuoMy ?) AeneHus 000ro “o0bIYHOr0” Yuciia [BO3MOXKHBIX BapUAaHTOB

4ero-nu0o| Ha HyJIb.

CroiicteoM7: (Ilo kpaiiHeit mepe, uctunHas uHbopMmaius) uxngopmayus 6

muodcecmee “Ungpopmayus”, a makoice 6 €20 02pAHUYEHHBIX NO MOMY ULU UHOMY NPUSHAKY
nooMHOdCeECm8ax, Modcem Ovimb “abcomomno mounoiu”. Hampumep — nBa MIEHTHYHBIX

TEKCTa ““abCOJIFOTHO TOYHO COBIIAMAIOT 110 CMBICITY; H:

CroiictBo U8: /3 moco, umo Hyneeoe ymesepoicoenue, codepaicaujee Oantvle 000
8ceM, 8blpA3UMO HA NPAKMU4YeCKU a0bom A3bIKE, Cﬂe()yem, Ymo u ocmaabHas qubopmab;uﬂ
u3 mroxcecmea “Ungopmayus” evipasuma Ha Kakom — aubo sA3vlKe.

Xots u IIpHu yCJIOBUH OECKOHEYHOTO Pa3BUTHUA SA3BIKA.

Hakonermr oTrmMeTuM, dYTO XOTS MBI HE MOXEM OIPEACIUTh MOHATHE/(PEeHOMEH
“NudopMarius” MOCKOIbKY OHO MaKCUMAalIbHO (PyHIaMEeHTaIbHOE Yepe3 YTO-HUOY b
Ooree obmiee U (yHIaMEHTAIbHOE, BOBMOXKHO, TEM HE MEHee, JaTh BIIOJIHE O0Iiee
onpe/ieJieHue TOHATUIO “MH(POPMAIIMOHHBIN 00BEKT: “WH(POPMAIMOHHBIN OO0BEKT”
€CThb CHCTEeMa CHMBOJIOB, KOTOpasi CTPYKTypUpOBaHa B COOTBETCTBUHU/ C
UCIOJIb30BAaHUEM MHOXKECTBAa (YHIAMEHTAIbHBIX MpPaBWJI, BO3MOXKHOCTEH U
“KOoJINUECTB” “Jloroc”, KOTOpBIE ONPENENISIIOT — KaK HEYTO JOJKHO OBITh
copMHupoBaHO YTOOBI OBITH HEKOEH MH(DOpMAIHE, 1, KpOME TOT0, Kak HHpOopManus
MOXET ObITh W3MEeHeHa. HekoTopwle mpuMepbl 31eMeHTOB MHOXecTBa ‘‘Jloroc”

INpUBCACHBI HUXKC.
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6. [Ipumenenue konuenuuu. Marepus u CozHanue

ITepBBIM OCHOBHBIM BompocoM ¢uiiocoduu He sBisieTcss Bonpoc “UTo mepBHUYHO —
Martepus unu CosHanue?” [16], TakoBBIM siBIsIeTCA Bompoc “A umo ke Takoe Marepus u
Cosznanue? .

B pamkax wueobxodumo smnupuueckoeo (cM. pasznen 5) Moaxoja B TO3HAHUU
BemHero mo OTHOWIEHMIO K HMHAWBUAYAIbHOMY CO3HAHHIO, Ha 3TOT BOIPOC OTBETa
MOJYYHUTh HEJb3sl — TOMY CBHIETENBCTBO €CTh JIIMTENFHOE COCYIIeCTBOBaHHE M Oophba
JIByX OCHOBHBIX (puiocodckux KoHmenui — Marepuanusma u Mneanusma. O0e KOHICTIIUN
BeOyT (PAKTHUECKU OecnioOHYI0 OUCKYCCUIO Ve HEeCKONbKO Mmblcauenemuil, U 3TOT TOITUN
9KCIIEPUMEHT MPAKTHYECKH OJHO3HAYHO YKa3bIBAET, UTO 0Oe KOHYenyuu ecms He bojee uem
6epbl — 00KA3aMb UCTHHHOCTH TOW WJIM WHOW KOHIETIIINA HEBO3MOIKHO.

B ocHoBe Marepuanm3ma JIexHT ‘“‘cucTeMa 3akoHOB [Ipuponbr”’, oHAKO, KaK yKe
YKa3bIBAJIOCH BEHIIIE, JTI000H 3akoH [Ipupoabl sMOMpHYeH W MOTOMY MOCTyIupyeTcs (T.e. —
MIPUHUMAETCS Ha Bepy) Kak HedTo mepBuyHoe. T. e. Marepuanu3m ecTh HU YTO WHOE, Kak
Bepa B Benukuit Marepuanuctuueckuil Ilpunuun “Omo mak, nomomy umo smo max” u
MOTOMY, HallpuMep, OH HE MOXET OTBETHTHh Ha BIIOJHE €CTECTBEHHBIH BOIPOC — “‘OYEMy
3akoHHI [Ipuponbl BooOIIe CymiecTByOT? .

Wneanu3m Oonee 3muCTEMONIOTHYECKH OOOCHOBaH: OH YTBEp)KIOAET, UYTO 3aKOHBI
[Ipupons! ycranoBiensl pazymHbsIM Coznatenem, korna OH co3naBan 3Ty camyto Ilpupony.
Onnaxo eme B koHIle 18 cronetust M. Kant mokasan [18], uTo mokaszaTh CyllecTBOBaHUE/ HE
cymectBoBanue Coznarens HeBo3MoxHO. Kpome Toro, mist co3nanus Ilpupoas! “n3 Huuero”
Heo0x01uMo, uTo0bl Co3/aTellb OBUT BCEMOTYIIUM, OJHAKO, KaK 3TO ObLIO MOKa3aHO eIle B
Cpennue Beka, Takas cutyalus JJorndecku npoTuBopeunBa. CooTBeTcTBEHHO B Maeanmmsme
MOSIBIISIIOTCS.  “MaTepHATMCTHYECKUE” BOMPOCH], HAMPUMEpP — a OTKyAa (Kak) MOSBHIICS

Cosznatens?

Takast cuTyanust BO3HHMKaeT MOTOMY, 4TO. moHATHS “Matepus” u “Co3HaHue” ecTh
moHsTHA ~ MeTta-[MdHCTpUM-]-  duimocopckue ©  TONBKO  TPEACTaBlIeHHas  3/1ech
nHGOPMaIMOHHAasE KOHIIETIIHS TI03BOJISIET €€ CYIIECTBEHHO MPOosiCHUTh. Kak mokaszaHo Bblie
— wHboOpMarMsa  CYIECTBYET BCETnma, “a0COMIOTHO OECKOHEYHO JONToe Bpems’; OHa
(dbyHIaMEeHTaJIbHO, JIOTHYECKH, He Modcem Obimb Hecywecmeyroujen. [l CyliecTBOBaHUS
nHGOpPMaIK HE HYKHO HUYETo JIOTIOJHUTENbHO K Hel caMOil; B TOM 4uclie, HallpuMep, — He
Hy’XKHa OTAENBHO Takas ‘‘HeMOHSTHas Bellb Kak “HewmH(popmannonHas Marepus’. B camom
eJIe — XOTd MBI HE MOXEM JI0Ka3aTh €IWHCTBEHHOCTH MHOKECTBA “Undopmanms’,
MIPEJICTABJIIETCS BIOJHE OYEBUAHBIM, YTO JaXKE€ €CIM CYIIECTBYET HEKHIl BHEUIHMH IO

oTHouieHUI0 K MHoxectBy Co3gaTtens (KOTOpPBIM MNOMKEH CYyIIECTBOBATH “Ooiee
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JUINTETIbHOE BpeMsi ueM Bcerna’. XOTS Mbl HE MOXEM, B IPUHIMIE, HUCKIIOUUTH TaKylO
BO3MOXHOCTB), TO 3TO BHemHee wne Mmoowcem Obimb GbipadiceHo 6 6ude Kaxou-mo
ungopmayuu; B TO BpeMs Kak OIBIT [OKa3bIBA€T, YTO CBOHCTBa Marepun MH(OPMaIMOHHO
BIIOJIHE BBIPA3UMBI.

Bonee Toro, kpome Matepuu ecth enie u CozHaHUE, KOTOPOE SABHO “‘HEMAaTEpPHAIBHO™
u siBHO “‘mHpopmanmoHHo”. (IToneITku pemmTs Bonpoc onpenencHus noHstus “‘Co3Hanue”,
Ha3vieass Co3HaHWME 4YEeM-HUOyAb Bpole “BhIcias (opma CyIIECTBOBAaHMs/ JBHKCHUS
Matepun”, “BBICIINN YPOBEHb JYXOBHOM aKTMBHOCTH YEJIOBEKA KaK COLMAIbHOIO CyLIeCTBA”
U T.aI., CEPbE3HBIMH Ha3BaTh OYEBUAHO Henb3s). [loamomy enonmne pazymuo
npeononoxcums, umo u Mamepus u Co3nanue ecmv, Ha camom oOeje, PA3IUUHbLE,
cneyuguueckum — 00pazom  OpP2AHU306AHHbBIE  NOOMHOMCECHIEA MHOICECmEa
“Uughopmayus’. IlockonbKy Kaxaplil 21eMeHT MHOKecTBa Bceria HH(PpOpMaIlMOHHO CBS3aH
CO BCEMHU OCTaJbHBIMHU 3JIEMEHTaMH, TO 3TO BEPHO U JJIS BCEX 3JIEMEHTOB MOAMHOXECTB

Marepus” u “Cosnanme”; T.€. nogMHuoxectBa “Marepus”’ u “Co3Hanme” ecTh

MPUHIUIIMATIBHO OTKPBITBIC CUCTECMBI.

Bonee monpo6uo monatus Matepun u Co3HaHHA MBI pacCCMOTPHM Jaljiee, OJHAKoO,
IIOCKOJIBKY B Pa3HbIX (PUIOCO(CKUX KOHLEMIUAX JAAaHHBIE IOHSITHSA YacTO TPAKTYHOTCA 11O -
pasHOMY, B JaHHOM pasjeie BBeJeM OOLIMi NpHU3HAK, II0 KOTOPOMY B JaHHOW pabote
pa3eAoTCS MaTepHalbHbIe W HEMaTepHalbHBIE (B T.4. - oTHOcsmuecs K “Co3HaHUAM )
00BeKTHI, Tporiecchl, sBieHus W T.1. [lockompky Marepus u Co3HaHHWE eCTh pa3HbIE
(HampuMmep, 3TO CleAyeT W3 HENPUMEHUMOCTH (HM3MYECKHX 3aKOHOB K IIpoleccam
MBIIUICHUS), CIIEU(PUIECKH OPTaHW30BaHHBIE MMOAMHOXKeCTBa MHOXecTBa “UHpopmanms’,
MPUMEM, YTO K J1eMeHmam, o0pazyiouum  noomuoxcecmeo ‘“‘Mamepus’”, ommuocamcs
anemenmul (06veKkmbl, npedmemsl, NPOYeccyvl, U Mm.n.), KOMopwvle MO2ym 83auUMO0etCmEo8ams
— m.e. 0bMenusamvbcs uHgopmayuell - MexHcoy coool ¢ UCNONb308AHUEM UCKAIOYUMETbHO
ucmunnoti ungopmayuu.  Eciu onemenm umeem cnocobnocms npoussooums u/ unu
BOCHPUHUMAMb TONHCHYIO UHGpOpmayuto (4TO MOXKET ObITH B T.4. NPU3HAKOM ‘“KHUBOe/ HE
KUBOE”), MO 5Mom 371eMeHm HeMamepuaier u OMHOCUMCS K OPY2OMY — HEMAMEPUATbHOMY -
noommnoxcecmey. llogMHoOXecTBa MOTYT, KOHEYHO, nepeceKkarbes, Hampumep -
nogMHuoxectBa ‘“Marepuss” u “Co3HaHue”, YTO SKCIEPUMEHTAIBHO CIEIyeT U3 TOTO,
YeJIOBEUYEeCKOE CO3HAHHE YIpPaBIsAeT KaKUMHU-TO HEHU3BECTHBIMH CETOAHS CHJIAMHU

YCIIOBCUYCCKHM TCJIOM; KOTOPOEC, NPECKIAC BCETO, €CTh MaTepI/IaIH)HHﬁ OOBLEKT.

Kpome Toro, mis qambHEUIIEro U3JI0KEHUS OMPEICINM, YTO O0BEIMHEHUE (MMEETCS

BBUAY HEC TOJBKO O6’beI[I/IHeHI/Ie OJICMCHTOB, HO W JHHAMHYCCKHC CBH3I/I) MHOXCCTB
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“Matepust” u “CosHanne” (M BKIIIOUYAs IIPOMEXYTOUHBIC BapHaHT - MHOXecTBO ‘YKuBoe™)
00pa3yroT MHOXKECTBO “Hauia Bcenennas” (““YHHBEpCyM”).
PaccmotrpuMm 5T (yHmaMeHTambHBIE TIOJAMHOXKECTBA (Jajee - MHOMKECTBA)

roapoOHee.

6.1. Mamepus

Hrak, Matepust ecTh HEKOE MHOXECTBO JJIEMEHTOB — DJJIEMEHTApPHBIX YAaCTHII,
BKJTFOYasi OOMEHHEBIC TSI OCYIIIECTBICHUS B3aUMOJICHCTBUM (IT0JICH), CHCTEM YaCTHI] U MOJICH
(mogMHOXKECTB  MHOXKecTBa “Marepus”) ®  T.I., TpPU ITOM JIOOBIC  3JIEMEHTHI
B3aUMO/JICUCTBYIOT UCKJIIOYHMTEIBHO C HCIOJb30BaHMEM HWCTHHHON wuH(opmaruu. T.e.
Marepus ecTs Hekoe mojobue kommbioTepa. lIpemmonoxenue o ToM, yTo MaTepus ecTh
HEKas JIOTHYECKH YIOPSAOUYeHHAs CHCTeMa, KOHEYHO, He HOBA, - JOCTATOYHO BCIIOMHHWTb,
Hanpumep, ydenns lludaropa uto Bce ‘“coctromt u3 umcen” u Ilmatoma - “Bce u3
TPEYTONBHUKOB” T.I. bOJIBIIIOE YHCIIO TUITOTE3, YTO Hama BeeneHHas ecTh HeKHMil OTpOMHEBII
KOMITHIOTEP TOSIBHJIMCH MPAKTHUECKUA CPa3y C TOSBICHUEM OOBIYHBIX KOMITHIOTEPOB — CM.,
HampuMmep see, Zuse, [19]; Penrose, [20]; Fredkin and Toffoli, [21]; Tegmark, [22]; Lloyd,
[23], [24]; Schmidhuber, [25]; Margolus, [26]; Gershenson, [27]; Tegmark, [28]; McCabe,

[29]; u 3TOT nepeyeHp JaJIeKO HE MOJIHBII.

Bonee toro, npennosnoxenue o ToMm, uro Marepus (“Bcenennas’™) ecte HeKoTOpoe
MHOJKECTBO, TaKX€ CYIIECTBYET yxkKe Mo kpaiHel mepe ¢ 1998 r. Tegmark [22].

B ¢unocodun anamormunas KoHuenuus u3BectHa kKak “UHbopmaumonnsiid Peammsm”
(“Informational Realism”) - (Floridi, [30]): «...Informational realism (IR) is a version of
structural realism. As a form of realism, it is committed to the existence of a mind-
independent reality. ... it is suggested that an ontology of structural objects for OSR (ontic
structural realism ) can reasonably be developed in terms of informational objects... outcome
is informational realism, the view that the world is the totality of informational objects
dynamically interacting with each other”.

Opnnako Bce 3T0 Obuln He Oojee YEM TIHIIOTE3bl, OCHOBAaHHbIE JIMIIb Ha
SMIIUPUYECKOM BOCIPUSATHH — B IEPBYIO OU€pelb, OCHOBaHHBIE Ha (haKTe MOPa3UTEIbHON
aJIeKBaTHOCTH  SI3BIKOB, TIPEKAE BCEro - s3bIKa MaTEMAaTHKH, - OKpyXarouien
JNEeWCTBUTENBHOCTH.  BKirouas mpeanoyiokeHue O TOM, YTO HMH(OpPMaLus eCTb OCHOBA
Marepun B MHUPOKO M3BECTHOU (opmynupoBke Yuiepa -— Wheeler’s “it from bit”(ece u3

ouma) ooxkmpune (Wheeler, [31]):

“...It is not unreasonable to imagine that information sits at the core of physics, just as it sits at
the core of a computer. It from bit. Otherwise put, every 'it—every particle, every field of
force, even the space-time continuum itself—derives its function, its meaning, its very
existence entirely—even if in some contexts indirectly—from the apparatus-elicited answers
to yes-or-no questions, binary choices, bits. It from bit' symbolizes the idea that every item of
the physical world has at bottom—a very deep bottom, in most instances—an immaterial
source and explanation; that which we call reality arises in the last analysis from the posing of

50



yes-no questions and the registering of equipment-evoked responses; in short, that all things
physical are information-theoretic in origin and that this is a participatory universe.”

Uckimrouas, BropoueM, C. F. von Weizsdcker’s 1950-54 rr uaeu, yTo KBaHTOBAsI TEOPUS
MoxeT ObiTh Teopuel OunHapubix anbrepHaTHB (“UR- theory”), koTopass mmeer Beckue
npeanockuiku. Weizsidcker “...Marematudeckw, ... HatonkHyscs ... (Lyre, [32]) Ha Xoporto
W3BECTHBIN (akT, uTo Jr000i BekTop B 3D mpocTpaHCTBE MpeAcTaBiIsieTcsl Kak KoMOUHaIus
JBYMEpHBIX CIIMHOPOB, U3 YETo CIeAyeT MO KpaiHel Mepe ABa BaXKHBIX cleAcTBus: (i) —
TPEXMEPHOCTh “‘IPOCTpaHCTBa MOJOXKeHUH’ (T.e. 3aech 3D mpocrtpancTBa), u (ii) — m060H
O00BEKT B KBAaHTOBOW TEOPHM INPEJCTABICHHBIA Kak 3JeMEHT [ mnbpOepToBa MPOCTPAaHCTBA
MOXKET OBITh OINWCAaH B TIPOCTPAHCTBE COCTOSHWH, W30MOP(HOM MOIAIPOCTPAHCTBY

TEH30PHBIX IPON3BEACHUN ABYX 2D KOMIUIEKCHBIX MTPOCTPAHCTB.

Tenepb MBI MOXeM cKa3aTh, YTO MH()OPMAIMOHHAS KOHLENIHS B (U3UKE MOTyqHiIa
JIoruyeckoe OOOCHOBAaHME M B aJleKBATHOCTU S3bIKOB, KAK M B CYIIECTBOBAaHMU 3aKOHOB
[Ipupoapl HUYEro ocob0 yAWBUTEIBHOTO HET, IMOCKOJBbKY Uil MH(OpMAaUuu BHYTPEHHE

npucyuie 06paSOBLIBaTI: TC WJIW UHBIC JIOTUYCCKUEC CBA3HU.

6.1.1. Ilpocmpancmeo u Bpema.

IIpoctpancTtBo m Bpems ceromHs ompenensrorcss Kak ‘‘BceoOmme (HopMBI OBITHS
MaTepuu, ee BaxkHedmme aTpuOyTel” [33], xapakrtepusymomue ‘TIPOTSHKEHHOCTH U
“mmTensbHOCTh OBITHA. HeTpymHo 3aMeTHTh, YTO B JAaHHOM OIPEICIICHHH BEChbMa SBHO
MIPOCIIEKUBAETCS HEUTO TOXO0XKEe Ha TABTOJOTHIO — IOHSATHE MPOCTPAHCTBA OIPENENSIeTCS
yepes, CTPOTro TOBOPs, HEOMNPENENEHHOE MOHATHE “TPOTSHKEHHOCTH (st Bpemenu —
AQHAJIOTUYHO TPUMEHEHWE TIOHATHUA  “‘IJIMTENBbHOCTH’). XOTS, KOHEYHO, IIOHSTHE
MPOTSHKEHHOCTH (IUTUTENBHOCTH) BIIOJIHE KOHKPETHO OTIPEAEISETCS] IMITUPUIECKH, OCTAIOTCS
Te K€ MpoOIeMbl — OTKyJa (Kak) 3T “(opMbI OBITHS MOSBIIIMCE? UTO Takoe ecTh, TEM HE
MeHee, “IPOTSKEHHOCTh U “IJIUTEIBbHOCTH ?

3aech CHOBa KMEEM CHUTYyalUlo, KOIJa ONPEICNSIIOTCS Mera-[maitHCTpUM- |-
¢unocodcekue 1, B TaHHOM citydae, Mera-Qu3ndeckne MOHATUS, KOTOPhIE MOTYT OBITh Kak-
TO COEPIKATEIBHO OIPEJIEIICHBI TOJILKO B paMKax HH()OPMAIIMOHHON KOHIICIIITUH.

B undopmanmonnoii konnenuu (nonpodonee cMm [Shevchenko, Tokarevsky, 2013,
2013a, 2015] [Ilpocmpancmeo u Bpems omnpenensiorca Kak ayeMeHTsl Jloroca, T.e.
HEKOTOPBIE YHUGEPCalbHble [KOTOpBIE NEUCTBYIOT Ha BCeM MHOXECTBE] sozuueckue
RPAGUIA/B03MONCHOCIU HATUYUE KOMOPLIX HeoOX00uMo OJisi 6bloeleHuss (Pa3iudenus)
OMOENbHLIX  JIeMeHmo8 8 MHodcecmge “Hupopmayus” TtTA€ TPOCTPAHCTBO HUMEET

0eCKOHEYHOE YHCII0 3MEPEHUH.
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Tak m “mpoTsHKEHHOCTH (WUIH “IPOCTPAHCTBEHHBIM MHTEPBAN’) U “IUIMTEILHOCTE  (WIIH

“BpeMEHHOU MHTEpBaT’) TaKkXKe JEeUCTBYIOT BO BceM MHOXKECTRBE.

IIpu atom IIpocmparcmeo (Kak BO3MOKHOCTD) TTO3BOJISIET “pa3MECTUTh’ U pas3inyath
(xak mpaBui0) PUKCUPOBAHHYIO MH(POPMALIMIO, COCTABISAIOUIYIO AaHHBII 3IEMEHT (CUCTEMY
3JIEMEHTOB), TOTZAa Kak Bpems xapakTepusyeT JUHAMHYECKYI0O U3MEHUHBOCTH HJIEMEHTOB U
WX CHUCTEM - BIUIOTH 10 MHOXecTBa ‘“MHpopmanus” B 1eJIOM, i€ MPOCTPAHCTBO HMMEET
0ECKOHEUYHYIO Pa3MEPHOCTH (M, KOHEYHO, - BO MHOXKecTBax “ Marepust ” , Te MPOCTPAaHCTBO
TpexMepHo u “Co3HaHuMe”, AJi KOTOPOrO MEpPHOCTh NPOCTpaHCTBa Heu3BecTHa). Kak
npaBuio, [IpocTpaHCTBO  yCTaHABIMBAaeT, UTO MEXAY pPA3NUYHBIMH  DJIEMEHTaMU
¢uKcMpoBaHHOH HH(OPMALUK JOJDKEH OBITH ‘‘TIPOCTpaHCTBEHHBIM uHTepBan . JlaHHOE
MPaBUIIO HUKOMM 00pa30M HE YCTaHABJIMBAET — KAKUM JIOJDKEH ObIT MHTEpBaJ, EANHCTBEHHOE
TpeOOBaHHE — MPOCTPAHCTBEHHBI WHTEPBAJ] HE JOJDKCH OBITh paBeH HYNII0 TOYHO.
YesloBeK HENMOCPENCTBEHHO (YYBCTBEHHO) HE BOCIHPUHUMAET IIpocTpancTBO  Kak
JIOTHYECKOE YCIIOBHE, OJHAKO OH MOXET BOCHPUHHMATH (PUKCHPOBaHHYIO WH(POPMALUIO H
TakuM o00pa3oM BHJIUT pa3lIM4Hble DJJEeMEHTHl (OOBEKTHI) B TIPOCTPAHCTBE Kak
“OpoTsHKEHHBIE” WK pa3JieIeHHbIE “IPOTsHKEHHOCTHIO .

B omnpenenenusix Bpemenu ceronHs CyLIECTBYIOT MHOIO IIOJXOAOB, BIUIOTH [0
YTBEp KICHHUM, YTO BPEMEHHU HE CYIIECTBYET - cM., Hampumep, Rovelli [36]. J. A. Wheeler
IIMCAaJl O BPEMEHHU B KAKOH-TO CTETIEHU aHAJIOTUYHO YHLUKIIONEIUH:

“...But time: how is time to be reduced to more primitive concepts? Explain time? Not
without explaining existence.... Explain existence? Not without explaining time. To uncover
the deep and hidden connection between time and existence ... is a task for the future.”
(Wheeler, [37])

OmarM w3 HanOoJee TMONMYJSPHBIX SBISETCS OMpeNeNeHne  “‘BpeMs 3TO TO, YTO
MOKa3bIBAlOT 4ackl’. Ho BHOJMHE OYEBHMOHO, YTO MAAHHOE OMNPEACIICHHUE ONPEICICHUEM
BpeMeHH OBITh He MOXeT. JlefiCTBUTENbHO, eCiH, HampuMmep, coOpaTb BMecTe HEKoe
00JIBIIIOE KOJIMYECTBO YacOB M OJHOBPEMEHHO YCTAaHOBUTH Ha HUX OJMHAKOBBIE ITOKa3aHUS,
TO Yepe3 HEKOTOPHI BPEMEHHOIN WHTEepBal BCe Yachl OYIyT IMOKa3hIBaTh Pa3HbIE “BpeMeHa’;
W3 Yero CIenyrT, MO KpailHel Mmepe, Ba BO3MOXKHBIX BBIBOJIa — WIH OJHOBPEMEHHO
CYIIIECTBYET MHOTO BPEMEH, WJIH, YTO OoJiee alleKBaTHHIM PEATbHOCTH OYyJEeT OIpeleNieHue,
HampuMep, “BpeMs 3TO TO, YTO HUKOTAA He MOKAa3bIBAIOT Yachl”. M 3TO NeHCTBUTENBHO Tak,
gachl HE IIOKa3bIBaIOT BpeMsA, OHM IIOKa3bIBAIOT TOJBKO KaK HEKHEe CIEeHUaIbHO
CKOHCTPYHPOBAaHHbIC MaTepHabHBIE CTPYKTYPBI PETYJIAPHO H3MEHAIOT CBOE BHYTPECHHEE
COCTOSIHHE.

[pyroe mImMpoKo H3BECTHOE “ompenenenue Bpemenu” — 3to “ompenencHue’”
nucatens Rag Cummings B nepedpasupoBke Ywiepa: “time is what prevents everything

from happening at once... [when] space is what prevents everything from happening to me”
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(“BpeMst 3TO TO, YUTO HE MO3BOJISIET BCEMY CIYUHUTHCS Cpasy...[B TO BpeMs Kak]| MPOCTPaHCTBO
3TO TO, YTO HE TO3BOJIIET BCEMY CIIYIHTHCS BO MHE”). DTO, KOHEYHO, B MHOTOM OBIJIO
IIYTKOHM (M OTMETHM, YTO 8 MHodxcecmee “Unpopmayus”, & onpedereHHoM cmbicie, “6éce u
cpazy” cayuunoce u ciydaemcs “écez0a’), HO B OTOW HIYTKE COAEPIKUTCS MHOTO TPaBIIBI.
N nanHoe ‘“‘ompeneneHue” CTAaHOBUTCA BIIOJHE KOPPEKTHBIM B Buie “Bpems — smo
Jlo2u4ecKkoe NpAeuiio, 4mo He N036011em NPUYUHHO-CIeOCMBEHHLIM (OUHAMUYECKUM)
npoyeccam cayyumscs cpazy”. IPOEeKT Bcerna Jjozuyecku cilenyer nocie npuduHbl. [lpn
3TOM Heymo HeOOXOAMMO, YTOOBI MPH peann3aluyl MPUIMHHO-CICACTBEHHBIX COOBITHH OHU
ObuTH pasaeneHbl B MHOXeCTBE — U, KOHEUHO, B MaTepuu; 3T0 “Heumo” MEXAy NIPUINHON U
CIIEICTBUEM MOXXET OBITh OECKOHEYHO Majo, HO OHO HUK020a He PAsHO HYmo moyHo. B
Hamiel BecenenHol (4To BepHO U A Bcero MHOXKeCTBa, BIPOYEM) MBI Ha3bIBA€M 3TO HEUTO
“gpemennoti unmepsanr”. Kpome Toro, Bpemsi kak NpaBHJIO yCTaHaBIMBAeT, 4TO JIH0OOE
HW3MEHEHUE COCTOSHHS JII000TO O0BEKTa BCEraa COMPOBOKAACTCS KAaKUM-TO BPEMEHHBIM
WHTEPBAJIOM, YTO JaeT BO3MOXKHOCTb CpPaBHUBAThb CKOPOCTH W3MEHEHHM pa3IHMYHBIX

0OBEKTOB.

Takum 06pazoM, MPaBUIIO/BO3MOKHOCTE “‘Bpems’” oka3bpIBacTCs BO MHOTOM aHAJIOTHIHBIM
paBUTy/BO3MOKHOCTH “IIpocTpaHCTBO”, HO 3H€Ch CYIIECTBYeT H (yHIaMEHTaILHOE
pazmmaune. B ormmaue ot IlpocTpancTBa, TIe BOZMOXKHO TIOTHOE OMpe/esieHne/ ONicanne He
M3MEHSIOMUXCS O00BEKTOB (JIeMEHTOB (PWKCHpOBaHHOW wWHopManun), Bpems, kak
BO3MOJKHOCTbH, ITO3BOJIIET W3MCHEHHE OOBEKTOB, B TO BpeMs KakK IOHATHE ‘‘U3MCHECHHE
JIOTUYECKH TIPOTHBOPEYMBO: KaXJ0O€ COCTOSHHE H3MEHSIOMErocs o0O0beKTa ecTh
OJTHOBPEMEHHO TMPOIUIOE, JaHHOE, W OyAyIlee COCTOSHUS — COOTBETCTBEHHO KaXKIBIH
JIAHHBIN *° MOMEHT BPEMEHH ’, €CTh ITPOILIBIA, JAHHBIN U Oy Iyl MOMEHTHI; B TO BpeMsl KaK
BCE€ T COCTOSIHUSL U MOMEHTBI Pa3IMYHBI [0 OMPEeICHUI0. ITOT (PaKkT ObLT U3BECTEH €Ille B
AHTHYHBIC BPEMEHAa U KOPPEKTHO IMPOUJLIIOCTPUPOBAH 3€HOHOM B €ro amopusx; Ooiee

HO,I[pO6HO I[aHHBIﬁ ITYHKT PaCCMOTPCH HUIKE.

OTmeTuM, Takxke, 4To 00a mpaBuia/ BO3MOXKHOCTH B MHOXXECTBE HE OIpaHHYUBAIOT
BCJIMYUHBL MPOCTPAHCTBCHHBIX U BpPEMCHHBIX HMHTCPBAJIOB, KaK W KOJHUYECTBO
MPOCTPAHCTBEHHBIX U BPEMEHHBIX ‘“‘H3MEpeHuii”’, 00pa3ys B MHOXKeCTBE, KaKk BO3MOXHOCTH,
aOCOIIOTHO OCGCKOHEYHOE “‘MPOCTPaHCTBO-Bpemsi” MHOXKECTBa, HMEIOIIee, BEPOSTHO,
OECKOHEYHOE YHMCII0O U3MEPEHHUI; B TO BpeMsl KaK BCE KaKUM-TO 00pa3oM 000COOJICHHbIE B
MHoxecTBe MHGOPMAIMOHHBIE CHCTEMBI UMEIOT COOCTBEHHBIE IMPOCTPAHCTBA-BpEMEHa [Kak
o0JyiacT B 00IIeM MPOCTpaHCTBe-BpeMeHH MHoXecTBa]. DTH MpOCTpaHCTBa-BpeMeHa MOTYT
TepeceKaThes, Kak, HalmpuMep, MPOCTpaHCTBa-BpeMeHa monMHuoxkecTs ‘“Marepus”, “JKuoe”,

n “Co3nanue” B Hamreil BeeeHHoM.
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Ceroans MBI TTO-BHAMMOMY 3HAE€M TOJIBKO UTO MPOCTPAHCTBO-BpEeMsI CHCTEMBI “Matepust”
ecth [5]4D EBkiammoBoe MHpPOCTPAHCTBO (M MPAaKTHUESCKW HE 3HAEM HHYET0 — KaKOBO
MPOCTPAHCTBO-BPEMsI  CUCTEMBI ‘‘CO3HaHHME 4YeJOoBeKa~ KpOME€ TOro, KOHEYHO, YTO 3TO
MPOCTPAHCTBO-BpEMsI KMMEET PAa3MEPHOCTh ‘‘UCTUHHOE Bpems’), rae pasmepHoctu 4D
MTOMTPOCTPAHCTBA COOTBETCTBYIOT 4 OCHOBHBIM (DyHIaMEHTAILHBIM CTETIEHSM CBOOOIBI TIPH
U3MEHEHUSX  COCTOSHMHM  MaTepuaJbHBIX  OOBEKTOB — TpH TPH  HU3MEHEHUHU
MIPOCTPAHCTBEHHOTO TIOJIOKEHUSI M OJHa (KOOpAMHATHOE BpeMs) TMpH H3MEHEHHHU
BHYTPEHHHUX COCTOSIHMH. Bce 3TM pasmepHocTH Bcerjga CymiecTBYIOT B MHOXecCTBe, T.€.
Marepuss B HEKOTOPOM CMbIcie  “(DopMHUpyeT’ CBO€ IMPOCTPAHCTBO-BPEMS HCIONbB3YS

HEKOTOPBIC KOHKPETHBIC Pa3MCPHOCTH IJId CYHICCTBOBAHUA U 3BOJIFOIUH.

PeansHOEe  mpocTpaHCTBO B aOCOJMIOTHOM  NPOCTPAHCTBE-BpEMEHHM  Marepun
COOTBETCTBYET BO MHOroMm ompeneneanio Hriorona Newton’s definition of the space and

time [Newton 1686]

“...Absolute, true and mathematical time, of itself, and from its own nature flows
equably without regard to anything external, and by another name is called duration:
relative, apparent and common time, is some sensible and external (whether accurate or
unequable) measure of duration by the means of motion, which is commonly used instead
of true time”;

HO €T0 OIIpE€ACICHNE BPEMCHHA

“...Absolute space, in its own nature, without regard to anything external, remains always
similar and immovable. Relative space is some movable dimension or measure of the
absolute spaces; which our senses determine by its position to bodies: and which is
vulgarly taken for immovable space ... Absolute motion is the translation of a body from
one absolute place into another: and relative motion, the translation from one relative
place into another”
NPUHLMIIUAIBHO MTOJHOCTBI0 HEKOPPEKTHO. BpeMsi He MOKET Teub KyJa-TO, HU KakK MPaBUIIO
HU Kak BO3MOXHOCTh (pa3mepHocTh). Mmo3ust “notoka BpeMeH™ MOSIBISETCS BCIEACTBHE
TOTO, YTO B COOTBETCTBHUH C 3aKOHOM COXPAaHECHHUS SHEPTHH KAXKIBII MaTepUaIbHBIN O0BEKT U
cuctema “Marepus”’ B IIEJIOM HEMPEPHIBHO H3MEHSIOT CBOE BHYTPEHHE COCTOSHHUE W/WIIN
MOJIOKEHHWE B MPOCTPAHCTBE, M OTOT HENPEPBIBHBIA MPOILECC Bcerga 00s3aTeabHO
COIIPOBOKIAETCSA MOCTOSTHHO YBEIIMYWBAIOIINMCI BPEMEHHBIMH WHTEPBAIAMHA WCTUHHOTO W
(mns T-o0bexTOB, cM. sec. 6.1.2 HIXKE) KOOpAUHATHOTO BpeMeHH. Kak 1 BCsIKHE “‘CTpENbl BO
BpEMEHH TaK K€ SIBIITIOTCS WIUTIO3USIMH — CHUCTEMBI MaTepHaIbHBIX 00BeKTOB U Matepus B
[[EJIOM TPOCTO HW3MEHSIOT, B OOJNBIIMHCTBE CIy4yaeB, NaHHBIE COCTOSHHUS B HambOoiee
BEPOATHBIE CIEAYIOLIUE, BKIIIOYAsl, HAIPUMEpP, IETEPMUHUPOBAHHBIE N3MEHEHMS HHUKAaK HE

OTJIMYAIOTCA B 3TOM CMBICJIE OT CTOXACTUYECKUX — IMPOCTO B TaKHUX ClIy4dasiX BEPOATHOCTH

CJICAYIOIICTO COCTOSAHUA paBHA CAUHUIIC.
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Hakonenr otMeTuM 4uto 00a 3TH TpaBmiia/ BO3MOKHOCTH B MHOXKeCTBe (M, KOHEYHO B
KOHKPETHBIX NOJ-MHOXecTBaX, BKIOYas MaTepuio) HUKAaK HE OTrPaHHMYMBAIOT BEIMYMHBI
IIPOCTPAHCTBEHHBIX M BPEMEHHBIX HHTEPBAJIOB, OHM HE HMMEIOT KaKUX-JIMOO “BHYTpPEHHE
MPUCYLIUX Mep”, KpOMe TOro 00a HUKOUM 00pa3oM He BO3IEHCTBYIOT Ha MH(OPMALMOHHBIE
OOBEKTBHI/CUCTEMBI, OHU JEHCTBYIOT HESBHO — KakK, HalpuMep, ACHCTBYIOT ‘‘0ObIYHBIC”
rpaMMaTHYECKUe TpaBHjia B JIIOOOM S3bIKE NPH HamucaHuu Tekcta. Kak u HHKakoi
nHPOPMAIIMOHHBI OOBEKT/cHCTEMa HE MOXKET BO3JeicTBOBaTE Ha 00a mpaBuia/
BO3MO)XKHOCTH M Kak-TO H3MEHATh HUX INPUMEHEHME; BKIIOYas, HampUMep, HUKAKOH
MaTepHaJbHbI OOBEKT/CHCTEMa HE MOXET TpPaHC(POPMUPOBATh IMPOCTPAHCTBO-BPEMS
Marepuu. U 06paTHO MpOCTPaHCTBO-BpEMsI HUKOMM 00pa3oM HE MOKET BO3JEHCTBOBATH Ha
MaTepHajbHble OOBEKTHI, B T.4., HAPUMEP, HE MOXET OMPEACIATh TPACKTOPUU OOBEKTOB,

KaK 3TO HNOCTYJIUPYCTCA B TCOPUAX OTHOCUTCIIBHOCTHU.

6.1.2.Mamepusn kak “xomnviomep”

Marepuss Bo BcenenHoll ecTb HEkuii aHaAJIOr KOMIIBIOTEpA, B KOTOPOM BCE BpeMms
paboTaer, Kak 3TO OTMedYaroT MHorue (Hampumep, [23]- [26]), OTHOCHUTENBHO MPOCTOM
MporpaMMHBINA KoJ. JlaHHOE TOJOXKEeHHE ClieAyeT U3 Toro (akra, uto (pyHmAaMeHTaIbHBIC)
3aK0HBI [IpHUposIbI CpaBHUTENBHO MPOCTHI, UX YKCIO HEBEIMKO, MPU ITOM ITH 3aKOHHI (a
TaKke  JJIEMCHTApHBIC YACTHUIBI, TOYHEE WX CHCTEMAaTHKa, OTPaXKawlias CTPYKTYpY)
00J1a1al0T BBICOKOH CTETIEHBI0 CHMMETPHH.

Jlnst mocTpoeHusI KOMIIbIOTEPa, Kak U3BECTHO, HEOOXOIUMBI MPOCTEHIIINE YIIPABIIAEMbIC
JIOTUYECKHUE DIIEMEHTHI, TTO3BOJISIIOIIIE peaTn30BaTh HA KOMITBIOTEPE OCHOBHBIC JIOTHIECKUE
cBs3u. COOTBETCTBEHHO BIIOHE Pa3yMHO NPennoyokuTh [16], [35] d9TO W KOMIBIOTEp
“Matepusi” TIOCTPOE€H Ha OCHOBE TAaKHX DJIEMEHTOB, KOTOpBIE Hajee MBI Ha3bIBaeM
“dyamaMeHTaNBHBIE JIOTHYECKHE deMeHTH , (DJID, KoTophie SBIAIOTCS, B HEKOTOPOU
crerienr, aHanoramu Weizsidcker’s “Urs”. ®@JID cocraBustor miotHyto OJID -matpuiy B
MPOCTPAHCTBE-BPEMEHN — KaK Hekue aHaimoru Penrose’s ‘“‘eIMHMI] CIMHOBBIX ceTel”
(Penrose, [40]), “mnpuunaaOro MHOXecTBa  (Sorkin, [41]), “IIpocTpaHCTBEHHO- BpeMEHHBIX

Touek B mpuunHHOM npoctpanctBe” (Finkelstein [42]), u T.11.

®JID camm mo cebe, €CTECTBEHHO, TaKKe SBISIFOTCS HEKHMMU WH(POPMAIIMOHHBIMU
cTpykrypamu. [lockonmbky B MHOkecTBe “HHpopmanus” Bce DIEMEHTHI CBA3aHBI MEXKIY
co0oi, ocHOBHBIM cBoiicTBoM DJID u unpopmanuonssix crpyktyp (MC), 06pazoBaHHBIX Ha
WX OCHOBE, SBJIIETCA TO, 4YTO HMH(pOpPMaLMOHHBIE CBs3M BHyTpu DJID M Mexay HuMH,

BKIIIO4ass IJHHAMHYCCKHUEC, OOJIDKHBI OLITh HAMHOI'O CHIIBHEE JIHOOBIX ApyTrux CBs3CH B
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MHOXecTBe “MHbopmarusa™, atodsr OJID Mormu oOpa3oBwiBath cTabmibHble UC — BIDIOTH
1o VIC “Marepus’”.

UenoBek He HabmiomaeT  cTpyKTypsl m3 DJID HemocpeACTBEHHO W YWTACT HE “‘HCXOIHYIO
nHpopMannio” (aHAIOTUYHO OH, HAIPUMEpP, He HAOOJaeT MepEKITIOUeHIS JJOTHYECKIX 3JIEMEHTOB B
IIK, a BuAWT KapTUHKH HA MOHHUTOpE), a BUAWUT (PETUCTPUPYET NpHUOOpaMH) pe3ysbTaT paboThl
“mporpaMMHBIX 000J104UeK”, pa3padoTaHHbIxX (wiau 1isi?) [pupoaoi.

Kak u B ciryuae 00b1uHOTO KOMITbIOTEpa, it DJID A0CTATOYHO MMETh KaK MUHUMYM
JIBA BO3MOXKHBIX cocTostHus “0” 1 “1”, T.e. BO3BMOXKHOCTH 00pa3oBaTh 1 OUT MHpOpManuu, a
TaKke WMETh YIPABIIONINE BXOABI [UII BO3MOXHOTO mepekitoueHus OJID BHemHUM
curranoM. [Ipocreifieit mpUIUHHO- CIEICTBEHHOHN (IMHAMUYECKOH) omnepanueld B Matepuun

SIBIIAETCS mepeximoueHue coctosHus dJID, KkoTopoe MPOUCXOAUT 32 MUHUMAIBHO KOPOTKHUN

IPOMEXYTOK BpeMmeHH, [,. Taxke mnpuMeM, uro B Marepun MHHHMAaJIbHOR

MPOTSPKCHHOCTBIO  SIBJIACTCA pa3Mep CD.HB, lO‘ TOFI[EI MaKCUMaJiIbHass CKOPOCTH

pacnpoctpanenus oOMeHa nHpopMmarueil (B3aHMOACHCTBII) MeX/Ly leMeHTaMu B Matepun
Oyzer paBua: ¢ =1, /T,.

B 1aHHOW KOHIENUMM MPEINOIaracTcss, Yr0 yKa3aHHBIC BbIIIC MHHHMAIbHBIC
MHTEpBAIbl — 9TO IlIaHKOBCKOe Bpems M ILIaHKOBCKas [UIMHA, COOTBETCTBEHHO

MaKCHUMaJIbHasl CKOPOCTh pachpocTpaneHus nHpopmaruu B 4D EBKIHA0OBOM IIPOCTpPaHCTBE-

BpPEMEHH paBHA CKOPOCTH CBETA.

JIBmkeHre 4acTUIlbl B MPOCTPAHCTBE MO JEHCTBHEM HEKOTOPOU CHIIBI (IIPUYMHBI), FITH
mocie ee JeHCTBHS, T.e. — MO HWHEPIUH, €CThb NPUYMHHO — CIIEJACTBEHHBIH MpoIiecc.
[Tockonmpky dacTuIbl MaTepuu Takke SBISIOTCS JOTHUYSCKUMHU CTPYKTYPaMH, COCTOSIIUMHU
n3 OJID pa3zyMHO NPeArNoNokUTh, 4To (moapoOHee cm. for more, see [Shevchenko and
Tokarevsky, 2015])) JIBW)KEHUE YaCTULbl MOYKHO CBECTH K MOCIEI0BAaTEIbHOMY
MEPEeKNIIOUEHUI0 (MM - 3aMEUIeHHI0) ‘‘MaTepHalbHBIX” U “TIpPOCTPaHCTBEHHBIX (WM
“a¢pupnpix”) DJID; (Mam, 4TO MpeACTaBIACTCS Ooliee BEPOSTHBIM, CYLIECTBYIOT TOJBKO
“3¢pupnbie” OJID u yacTubl — 3170 Bo3MyuieHus B OJID - pemeTke).

g cyuiecTBOBaHUS, OBM)KEHHS M HW3MEHEHUS MAaTEepHAIbHBIX OOBEKTOB — YTO MBI
Habmronaem B Marepun, HEOOXOIMMO CYIIECTBOBAHHE COOTBETCTBYIOIIETO TPOCTPaHCTBA-
Bpemern (IIB) Marepun. B nmaHHOM mNpocTpaHCTBe-BpeMEHM IpaBuiIa / BO3MOXKHOCTHU
“IIpocTpancTBO” 1 “BpemMs” mMeroT HECKOIBbKO criennuyHbIX cBOWCTB. Kak mpasuna onu
NEHCTBYI0 YHUBEpPCAIIBHO, KaKk W BO BceM MHOxecTBe “Uudopmarus” BooOme. Kak
603MONMCHOCMY OHH COCTABJISIIOT, BEChbMa BO3MOXKHO, (OJHO M3 TJIABHBIX MPEIIOIOKEHUI B
nHpopMarmonHoi (du3mdeckoi Mozenu, [35]), OeckoHEUHOe — IO KpaifHed Mepe OdYeHb
OonpIIyro I HaOMIOAEHWI B Hacrosmiee Bpems 4D mpocTpaHCTBO-BpeMs i 4D

[TycroTy”. B aroii I[lycToTe pa3memnieHa mioTHas pemrerka ‘“a¢upaerx” @JI3; mpocTpaHCTBO-
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BpeMs, KakK y’Ke YKa3bIBaIOCh paHee, EBKiImmoBo u, 6omee Toro - ““JlekapToBO”, MOCKOJIBKY
Bce 4 KOOpAWHATHBIE OCH B HEM B3aUMHO MEPIICHIUKYIISPHBI (TOYHEEe BpEMEHHAst OCh BCEr/ia
MIEePIICHINKYJISIpHA JII000H TTpocTpancTBeHHOM nHNN) DJID nmeroT 4 He3aBUCUMBIX CTETICHH

CcBOOOIBI [COOCTBEHHBIX | TEPEKITIOUCHUH, W MepeKIIoueHi coceqanx DJID.

Otu 4 u3MepeHus ecTb: 3 MPOCTPAHCTBEHHBIX + 1 “BpeMeHHoe”. 31ech TEpMUH
“BpeMEHHOE” B KaBBIYKaX, IOCKOJBbKY, CTPOrO TOBOps, 3TO HM3MEPEHUE HE SBIAETCA
BpeMeHHbIM. B neiictBurensHOCTH B MaTepuu JIEHCTBYIOT ABa “BpeMeHM (WM MpaBuiio/
BO3MOXXHOCTh “Bpems” nelicTByeT “IBOMCTBEHHO”) — Kak ‘“HCTUHHOE Bpems U
“koopanHaTHOe BpeMs”. “VIcTHHHOE” BpeMs YHMBEPCAJIBHO BO BCEM MHOKECTBE, BKJIIOUad,
€CTeCTBEHHO U Marepuio, MaTepus CylecTBYeT U 3BOJIOLMOHKpPYeET B [5]4D npoctpancTBe-
BpeMeHH. Kaxaplii NpoCTpaHCTBEHHBIM IIar WiIM HW3MEHEHHE BHYTPEHHEro COCTOSHUSA
00beKTa, JaKe €eClIH OHO MPOHCXOAUT TONBKO B KakKOW-TO (HUKCHPOBAHHOM
MIPOCTPAHCTBEHHON TOYKE, BCETAa COMPOBOXKIAETCA KAaKUM-TO HMHTEPBAJIOM ‘‘UCTUHHOTO”
BPEMEHH U MOSTOMY JaHHBIA WHTEpBal HUKAK HE HAIpPaBJIEH 1O OTHOLIEHHIO K JII00OMYy U3
M3MEpPEeHHN (COOTBETCTBYIOMIMX KOOPAMHATHBIX oceil) [IB. T.e. wHTepBa) HCTHHHOTO
BPEMEHH BCETJa IOJIOKUTENEH JIOTUYECKH, NMPUHIUNHAIBHO. OJHAKO CYMIECTBYIOT (CM.
CCBUIKM BbIIE) — W i Marepun 53TO KpUTHYHO — OOpaTumble JIOTUYECKHUE
MOCJIE0BAaTENbHOCTH/ alITOPUTMBI, KOTOphIE MOTYT (YHKUMOHHPOBATH B IBYX, %
BpeMeHHbIX  m3MepeHusix”. HMmenHo B obecrneueHue BO3MOYKHOCTH  TaKUX
MOCIIEAOBATENBHOCTEN, B IPOCTPAHCTBE-BPEMEHM MaTepuu  CyHIECTBYET UETBEPTOE -
“BpemeHHOe” — u3MepeHue. Ilo ompeneneHuro naHHOE “BpeMs” OTHOCHUTCA  MOJbLKO K
U3MEHCHUSIM  GHYMPEHHUX COCMOSHULL MaTepUANbHBIX OOBEKTOB M COOTBETCTBYIOIINE
“UHTEepBaJIbl KOOPAMHATHOIO BPEMEHHU HE CONPOBOXKIAIOT M3MEHEHHUS IPOCTPAHCTBEHHOTO
noJjioxeHus: oovekTa. TeM He MeHee, JaHHOE MPaBUIIO aHAJIOTMYHO, A0 HEKOTOPOW CTEINeHH,
“uctuHHOMY”’ BpemeHHM. Hampumep, ecim kakasf-to yactuuna B IIB He nBmxkerca B
MPOCTPAHCTBE U, TAKMM 00pa3oM, JBIKETCS TOJIBKO B “BpEMEHHOM W3MEPEHHH, ‘‘WHTEpBal
HMCTUHHOTO BpeMEHHU W ‘‘BpeMEHHOW MHTepBan~ paBHBI. OJHAKO U1 aHTHUYACTHLIBI B MTOKOE
OTHOCHTEJIHHO MPOCTPAHCTBA ATU UHTEPBAJIBI PABHBI 110 a0COIIOTHOMY 3HAYEHHIO, HO UMEIOT
MIPOTUBOTIONOKHbIE 3HAKH.

N3 Toro, dro wu3MeHeHHWe JOOOTO0 MarepuaigbHOoro obiekta (B T.4.  —
[IPOCTPAHCTBEHHOT'O IMOJOXEHUS) €CTh, B KOHEUYHOM CYETE, HEKUIl JIOTMYECKUN IEPEXOL;

TTOCKOJIBKY TTpaBMIIa/BO3MOKHOCTH “‘Bpems” u “IIpocTpaHcTBO” BO MHOTOM IIOXOXKH, B TO

BpEM: KakK (I)J'II/IH-BpeMSI OJWMHAKOBO JId BCEX 4-X BO3MOXKHBIX H3MCHCHHUM COCTOSHUS

¢>H3, BCC (bHHH—HIaFI/I B JIFOOOM MNPpOCTPAaHCTBCHOOM HAIPaBJICHUU OJWHAKOBBI, W, €CJIIHU

BMECTO [-KOOpPAMHATHI B IIPOCTPAHCTBC-BPEMCHM BBECTH KOOpJAHHATY “ ”, TO ABHXXCHHUC B
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HEM CTaHOBUTCS HE3aBHCHMMBIM OT HANpAaBJICHHS;, IPYTHMH CIOBaMH coOmomaercs ‘‘equal

footing” mpu YHUCTO MPOCTPAHCTBEHHOM U YHCTO BPEMEHHOM JIBIKEHHUH O0BEKTA.

B undopmarmioHHON MoAeny mpeamnoiaracTcs, 9To B MaTepun HEeT CHelUPUICCKUX
“matepuanbHbix” OJID, X0Ts ceiluac v HeNb3s1 MOJHOCTHIO HCKIIOUYUTh TAKYH0 BO3MOXHOCTbD.
JroOble marepuanpHble (“HMeElONIHE Maccy MOKOos~ wiu janee ‘“T-4acTWIpl’) YacCTHIIHI,
KOTOpBIE COCTaBJISIOT MaTepHallbHbie OOBEKTHI — 3TO CHEeUU(UYECKHE NUKIUYSCKHE
Bo3MyIeHus: 3upHort DJID- perieTku, KOTOpbIE MOSABISAIOTCS MpU Bo3nehcTBUM Ha DJID
pewetkn ¢ mnepepadeid sromy DJID umnynbca B Hanpasnenuu pemenuoui ocu. Ilocne
nepeayd MPOCTPAHCTBEHHOTO MOMEHTA T-uacTuiie, OHa HAYWMHACT JBUKCHHE B
npoctpancTBe. PesynpraTom nepenaun DJID pemerku npocmpancmeennozo umnyivca (“S-
yacTulel’) OyAeT, Hanpumep, “Oesmaccoswiii” GOTOH, T.€. Wi GpoToHOB perierka DJID ecth
HEYTO, YTO KOIJIa-TO Ha3bIBAIM ‘CBETOHOCHBIN 3(up” ['roiirenca-Jlopenma. Ho ¢
CYIIECTBEHHOW pasHuued — ToT a¢up Obul Hekas 3-D cpema ans pacnpoctpaneHus 3-D
AJIEKTPOMATHUTHBIX BOJIH, XOTSl B JICHCTBUTENILHOCTH JIF00asi 4acTHIA, BKIOYast GOTOH, 3TO
4-D anroputMm. OfHaKO, TIOCKOJIBKY 3TOT aJTOPUTM HaOJIOJAeTCsl TOJIBKO B MPOCTPAHCTBE U
UCTNUHHOM 8peMeHU, eT0 COOTBETCTBYIomas 3-D mpocTpaHCTBEHHAs MPOEKIHA HAOIIOIaeTCs
kak Hekas (OM wmm ne bpoiins) BomHa. Tak 94TO HaBepHO MOXKHO CKa3aTh, UTO PEIIETKA, B

NEHCTBUTEIHHOCTH, - 3TO HEKUH “BCEHOCHBIN dup”.

Kpome Toro, oTMeTuM, 4TO mocje POXKICHUS YacTHULbl, Aajiee ee aJrOpuTM (M, KOHEYHO,
QITOPUTM JIIO0OT0 MaTEepHaJIbHOTO OOBEKTa) HUKOTAAa [IpH OTCYTCTBUM BHELIHHX
BO3ICHCTBHI] HE OCTaHABIMBAETCS BCIEACTBUE 3aKOHA COXPAHEHMS YHEPTUH. T.e. sce,
9YTO MBI HaOMOAaeM Kak Mareputo, 6cecoa 08uicemcsi 00HOBPEMEHHO 8 UCIUHHOM 8DEMeHU
u 8 4D pewemke co ckopocmvio cgema, M TIO3TOMY Bce MaTepHaibHbIe B Hailel BeeneHHoi
Haxo#iTcd BcCerza B OJHOM MOMEHTE MCTUHHOIO BpPEMEHM (BHAMMO B IIpenenax
[InaHkoBCcKOro BpeMeHH) OJHOBpeMEHHO. I103TOMy BBIMMIAAUT BECbMa BO3MOXKHBIM, YTO
MIPOCTPAaHCTBO-BpeMs Marepun uMeeT 5 U3MEepeHuil/ KOOpANHaT, I/ie MATast €CTb KOOpAMHATA
HMCTUHHOTO BPEMEHH; B TO BpeMs Kak Bcsi MaTepusi HENpephIBHO JIBUXKETCS BJOJIb 3TOH

KOOpAWHATEI CO CKOPOCTBHIO CBETA.

[TocnenHee yTBepKAeHHE O3HAYAET, OAHAKO, YTO BCE, 10 KpalHEH Mepe, 4TO CeroHs
HaOogaemo, 010 1 00pa3zoBaHo B mpeaenax [lnankoBckoro Bpemenu. Eciau niurensHOCT
Hawyana Marepun Oputa Gombmie, TO BO BceneHHOW MOKHBI CYIIECTBOBATH M JpyTHe
Marepur, KOTOpbIE  CETOJHS  HWHCTPYMECHTAILHO HE  HAONIOJaeMbl,  IMOCKOJIBKY
CYIIECTBYIOIINE TPHOOPEI MOTYT B3aMMOIEHCTBOBATH C OOBEKTAMU TOJBKO B MOMEHT

HUCTUHHOI'O BpEMCHH, B KOTOPOM HAXOIATCH.
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Kaxnprit MarepuanbHBIE OOBEKT CIOCOOCH CYIIECTBOBATH B IPOCTPAHCTBE-BPEMEHHU
WHAWBUIYaTbHO, TaK 4TO MaTepus CyIIECTBEHHO €CTh HEeKWi Habop caMOJ0CTaTOYHBIX
ABTOMAaTOB, KOTOpHIE HEMPEPBIBHO (YHKIHOHUPYIOT. OIHAKO, MOCKOIBKY BCE JIIEMEHTHI
Martepuu TakKe HEMPEPBIBHO B3aMMOJEHCTBYIOT, IO KpalHEH Mepe, TpaBUTAMOHHO, 3TO
CO3/IaeT pa3NMUYHbIE HEPAPXUUYECKUE CTPYKTYPHI, BILIOTH 0 WHPOPMAIUOHHON CTPYKTYPHI

(“xomMmbroTepa”) “Marepus’ B LIEIOM.

[MpoctpancTBo M Bpewms, kak NpaBUIa/BO3MOXKHOCTH Ul Pealn3alidl KaKUX-THOO
U3MEHCHUN B CTPYKTypax, YHuUsepcaivhvl 0as eceli Mamepuu, koTopas ‘‘ciaenaHa’ ¢
HCTONb30BaHNeM yHuBepcaidbHbIx (PJID;  mo3tomy mporeccsl B MaTepun B BBICIIEH
CTENIeHH ‘‘CTAaHJApPTU3UPOBAHbI’, H (QU3UUECKass W Jpyrue TEOPHH, YHHBEPCAIbHO
WCIIONB3YIOIINE BpPEMEHHYI0O M MPOCTPAaHCTBEHHBIE IE€PEMEHHBIC,. BIIOJHE aJeKBAaTHO
[IEPEBOASIT HA SI3bIK YEJIOBEYECKOIO CO3HAHMS HCXOJHBIM IIpOrpaMMHBIA Koj Marepuu,

pabotaromuii Ha PJID- pemeTke

6.1.3. IIpoonema eo3nuknosenusn u 3601w0yuu Becenennoii

[IpenaBapurensHo chenaeM mapy BBOJHBIX 3aMEUAHUM:
- (i) - wm3 coiictB MHpopmanum ciemyer, 4to 000l snmeMeHT MHOXECTBAa CONEPKHUT BCe
MHuoxectBo B “He-fI” dWacTH; T.e., KaK OTpHUIAaHWE, Tic HHGOPMAIHS COICPKHUTCS MAKCUMAIBHO
cxaroM Buae. OIHAKO, CYIIECTBYIOT M JPYTHE THITHI (O0Jiee CTIeu(IIecKoro) CKaTis HHPOPMAIAN —
Korma Hekas (ukcupoBaHHAas WH(POPMAIMS TOTHOCTHIO COJCPKHUT KaKOW-TO HesSBHOW Qopme
BO3MOKHYIO JAWHAMHUYECKy0 HWHopmanumio. Hampumep — Bcs wuHpoOpMamus, 4TO MOXET OBITh
MOJTy4YeHa B 000 TeopHuHu, TOYHEE — MPAKTHUECKHU BCS, €CIM MBI BCTIOMHHIM TE€OPEMBI O HEMOJHOTE, -
CONIEPXKUTCS B (DUKCHUPOBAHHOW WMHGOPMAIMU — B CHCTEME aKCUOM. Bce danvheiuiee paseumue u
NpUNOdcCeHss  TEOPUU — TEOPEMBl, 3aJadyd, pacueTbl M T.I. — He CO30ai0m HUKAKOU HOBOU
uHgopmayuu, B T.9. TMAHAMUYIECKOH, B JONOJHEHUE K TOH, KOTOpas yKe CYNICCTBOBAJIa B aKCHOMaX -
“Jlokazamenbcmeo 6 JO2UKe ecmb MOAbKO MeXanuieckoe cpedcmeo o00necuums PAcno3HABAHUE
maemonozuu mam, 20e oHa ycioxcuena’ ( Burrrenmreitn JI. [43]);B melicTtBuTeNnbHOCTH HE TONBKO
JOKa3aTeNbCTBO YETO—HHUOYIh MOKa3yeMOro [HampuMmep, TeopeM| ecTb ‘‘MEeXaHHYEeCKOe CPENCTBO;

“MeXaHIMIECKOe CPEACTBO” eCTh YK€ (OPMyIHPOBaHUE JOKAa3yeMO IPOOIEeMBL; U

- (i) xak m3BEeCTHO, OOBIYHO TpeoOpa3zoBaHWEe WH(POPMAITUU COMPOBOXKIACTCS 3aTpaTaMu
SHEPTHUH — U PabOThl KOMIBIOTEPA €r0 HAZ0 MOJKIIOYNATH K UCTOUYHUKY muTaHusI. OgHAKO
B paborax K. Ilerpu, T. Toddomm, D. Opeaxuna (cm. [21], [26], [44], [45] u ccpiiku B

JaHHBIX paboTax) ObLIO MOKA3aHO, YTO HMH(OpMAaIMI MOXKeET IpeoOpa3oBbIBaThCA O€3 3aTpar
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SHEPTHH, €CITH MPUMEHSTH JJOTHYECKNE SJIEMEHTHI, HMEIOIIEe COOTBETCTBYIONIYIO CTPYKTYPY
(nmormueckue Bopota Ilerpu- ®@penkuna -Toddomn). Oouum uz 0CHOBHBIX YCI0B8ULL 8 IMOM
cayyae A6IAemMcs 0OpamMuUMOCmy 80 8pPEMEHU pAbOmbl CAMUX N02UYECKUX IIEeMEeHmOos, U
COOMBEMCMEEHHO, NPOSPAMMHBIX K0008. Kak ye yka3pIBaOCh IMEHHO IS MOIIEPKKA
TaKWX OIlepaluii/ alrOPUTMOB B MaTtepuu CyIIecTBYET COOTBETCTBYIOIIAsl CTETIEHb CBOOOIBI
- KOOPJIMHATHOE BpEMs.

Us (i) cmemyer, uTo (UKCHpOBaHHAs ucmuuHas WHPOPMALMS B BUAE “‘IO-
Hauanbnoro ytBepxkaenus”: “He cywecmeyem Oannoti Bcenemnoii u ee sgomoyuu’”,
nMmenack B MHoxectse “Uupopmarus”™ “Bcerna”, “abcomoTHO 3a10iro” 10 ganHoro Havana
Bcenennoii u ee [HabmrogaeMoil CylIecTBYIONIMMHE B He Jr0AbMHU]| dBoonuu.. M ata “Kuura
Cyne6” nns wHamed BcenenHoidl, (opManbHO cocrTosinas W3 OJHOTO NPEUIOKCHUS,
cojiepkaiia (M CONEPIKUT ceiuac) Bce — U aOCOJIFOTHO TOYHBIC - JIaHHBIe 0 BceneHHOM,
BKIIIOYass — o TpuunmHe u cnocode CosmaHus W 000 BCEM, YTO KOT/A-IIMOO CIYYHTCS
(cyumsioch) € KaXIBIM DJEMEHTOM MHOXKeCTBa “Hamra  Bcenmennas”, ¢ Kaxmaou
SJIEMEHTAPHOW YacTUIE M C KaXJIOW CHCTEMOM 4YacTHll, BKJIOUYas JIOJEH U KaxkIyIo
YEeJIOBEUECKYI0 MBICTL. M3 (ii) ciemyeT, 9To MOCTaTOYHO OBUIO BO3JCHCTBOBATH Ha HEKYIO
MIePBUYHYI0 HWHPOPMAITMOHHYIO CTPYKTYpPY C KAKOW-TO HAYadbHOW DHEpPTHEH W Jajee He
ObUTO0 HEOOXOJMMOCTH B JIOTIOMHHUTENBHON DHEPTHHM ULl ABOJIONUN MaTepuu; WiH, 10
KpaifHeil Mepe, 3Ta NIOTIOJHHUTENbHAS JHEeprusi MHHUMalbHa, B TO BpeMs KakK JallbHeHIas
9BOIIONIMS CBOAUTCS JIUIIb K MepepacipeelieHHuI0 HadalbHOW SHepruu. Bo3MoxHO, TaHHBINA

(bakT OBLT BechbMa CYIIECTBEHHBIM Tt 9KOHOMHOTO CoznaTens Hamel Marepun.

T.e. Hama Bcenennas He Oputa oOpazoBaHa “u3 Hudero”. M ocHoBHas mpoOiema Big
Bang (1 mpounx)- rMMOTe3bl — AeUIUT HadaTbHO#M sHeprun B mpeaenax 10%°-10"° MsB — B
WHGOPMAIIMOHHON KOHLENLIMH B ONPEAEICHHOM CMBICIE CHUMAeTcs, T.K. JIOTHYECKOH
CHUHTYJIIPHOCTH B J0-HadanbHoM yTBepxIeHHM OBLIO BIOJNHE JOCTATOYHO VISl CO3AaHUS

Martepun Beenennoii B pesynstare “Big Logical Bang”.

OO0pa3zoBanue W JajbHEWINas HBOJONUSA BcelleHHOW OBUIM JIMIIL peau3alueii
“Bcerga”’ TOTOBOT'O CIICHApUS — AHAJOTUYHO IPOUCXOJMT 3alycK U padoTa (IBOOLHSA),
nporpamMmbl (“ukcupoBaHHOl MH(pOpManMK’) Ha KOMIBIOTEpE, HampuMep — pacdera
MTOCIIETOBATEIFHOCTH JECATHIHBIX IHdp umcna “T0°. Kakum Opm1 “3amyck”?  OTo MoOr
caenarth “‘omeparop KommbioTepa’, win “Co3narens’ B NMPUBBIYHON TEPMHHOJIOTHH, - TOTIA
mpaB Uneanusm. C Tem, 0JTHAKO, BEChbMa BaXHBIM JIOTIOTHEHHEM, 9TO CO3MIaTENI0 He HYHCHO
OvLI0 OBIMB 6CEMO2YWUM, EMY TIPOCTO YAAJIOCh HY)KHBIE (HAM TOKAa HEW3BECTHHIE) CIIOBA
y3Hatb. C Apyrodl CTOPOHBI, BBUAY IPOCTOTHI “IPOrpaMMHOI0 Kojaa~ Hauieil BceneHHOH,

MoyHee — OUHAMUYECKO20 HOOMHONMCECEA “Mamepusn”, Henb3d HUCKIIOUUTh U
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MaTepPUATMCTUYECKUM CIIEHApUl, KOT/1a HYXHbIH UCXOJIHBIA KOJl U CTapT COOTBETCTBYIOIIEH
MIpOTpaMMBbI 00pa30BaJICS U IPOU3OIIIEI “CaydaiHo”.

31ech BUAMMO MMEET CMBICH JIOTIOTHATENBHOE 3aMeuaHue, OTHocsmeecss k Hauamy.
B npuHnmme, HeT HUKAKMX OCHOBAHHWH, IPOTHBOpPEUAIINX Mpeanoiokennio [Shevchenko,
Tokarevsky, 2010], yto B Hauane nmepBuuHas Matepus Obuta oOpa3oBaHa Kak OTPOMHOE

yucno T.H. runorterndeckux “IlnankoBckux T-vacTuin”, T.e., YaCTHUIl HMMEIOIIMX MAaccCy,

pasHyto ITlnankoBckoit macce. (11, = (010" Bev) [49, 35). Takue 4acTUIBI COCTOST, U

I,c
ux anroput™ pabotaer Ha PJID, KoTOpble abCONMIOTHO CHUMMETPWUYHBHL. B nanbpHeliem
B3aMMOJICHCTBUS MEXKIY 3TUMH YacTUI[AMU MPUBEIX K 00pa30BaHUIO HAONIIOJaeMO CeroIHs
Marepuu.

IlnaHkoBCcKME  YacTUUBl HMMEIOT, MO KpalHel Mepe, JIBa, BO3MOXKHO BeCbMa
WHTEPECHBIX, (PU3UYECKUX CBOMCTBA: (1) — MOCKOJBKY YACTHIIBI B3aUMOJICHCTBYIOT TOJBKO
TPaBUTAI[IOHHO, BO3MOXXEH BapHaHT, KOTJa YacTHIBl TPOB3aUMOJECHCTBOBAIN HE BCE U
OCTaBIIMECS MOTJIHM OBbI, IO KpaifHell Mepe 4acTH4YHO, ceidac OBITh YacTHUIAMU ‘‘TEMHOU
Marepun’”’, ¥ (ii) - MOCKONBKY I a0COIOTHO CHMMETPHUYHBIX aJITOPUTMOB HENB3S BHIJICITUTh
HampaBJieHHE B KOOPAMHATHOM BPEMEHH, TO Jlo2udecKu OONYCMuMO TIPUHITH, 9TO BCE OHU
JBIKYTCSI TOJBKO B IOJIO)KUTEILHOM BPEMEHHOM HANpPABICHUU B IMPOCTPAHCTBE-BPEMEHU
Marepuu. Takum oOpazom, eciu B Haguane oOpa3oBanuch Tonbpko [ImaHKOBCKHE YacTHIIBI, TO
B Marepun He OBUIO aHTHBENIECTBA €Ie TPU €€ O00pa30BaHWU; YTO CETONHS HaOIoaeTcs
[rmo xpaiinei Mepe — B HabOmoaeMoi yactu| BeeneHHOM.

Kpome TOro B paMkax KOHUENIMM CTAHOBUTCS BO3MOXKHBIM MPEAJIOKUTH BIIOJIHE
palMOHAIBHBINA BapuaHT 3Boitonuu Martepun B Hauane, KOTOpBI HE NPOTHBOPEYUT Iape
BIIOJIHE PAalIOHAIFHO OOOCHOBAHHBIM YTBEPIKICHHSM COBPEMEHHOW KOCMOJOTMHU — 4YTO
nocie Hauana Ob11 9KCTpeMallbHO KOPOTKUH MEPHOJT KOT/Ia pa3Mepbl MaTtepun pacIiupruiinch
0 KOCMMYECKMX MaciTaboB, U YTO MPOCTPAaHCTBEHHAs CTPYyKTypa MaTepuu H30TpOIHA B
mo00M HampaBlIeHUH — “HE CYIIECTBYET HAOJIIOaeMOro IEHTpa’, KOTOpPHIH, Ha TMEpBEIi
B3TJISAI, MOT OBI CyIIecTBOBAaTh mmociie bombimoro B3prisa.

Taxoe morno 661Th B Hawane, ecnin nndopMarmonHas cuctema ‘“‘Marepus’” oOpazoBanach
KaK MaJIo€ MHOXKECTBO MEPBUYHBIX ‘‘00ipmmx DJID” (B T.4. BO3MOXKHO OJMH), KOTOPEIE BCE
AMEJTH alTOpUTM ¢ KoMaugamu: (i) — kaxaprid OJID mporpaMMHO IETUTCS, IO KpaitHe# Mepe
Ha nmBa “MeHpmux ®JID”, u (ii) mMociIe TOro, Kak HEKOTOPOE YHCIa ACIICHUH MPOW3OIIIO, B
nocnennux Bepcusix GJID 3amycTrack nporpamma co3ianus [1m1aHKOBCKUX YacTHII.

T.e. OKCHNOHEHIMAIIBHOE  pacIIMpeHHe MPOW30III0 B  Kak OBl  Tpeaenax
“IpPOCTPAaHCTBEHHOT0 00BbEMa KOTOPbIM OblI 3aHAT mepBUYHBIME DJID”, m mpocTpaHCTBO

Marepun, Mbl HaOMOAaeM TakuM OONBIIUM TOCKONIBKY DJID B coBpeMeHHON JOrHuecKon
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pemieTke, KOTOpas 3aloHAET MPOCTPAHCTBO-BPEMS JKCTPEMaJIbHO Mallbl B CPaBHEHHH C
riepBuaHBIMEA DJID

Tak xak anropuT™Mbl B KakmoM mepBudHoM DJID ObumM MACHTHYHBI, W HHQISITHOHHAS
a1oxa ObllTa OYeHb KOPOTKOH, oOpa3oBanue ITaHKOBCKHX YacTHII B BCEM 0Opa30BaBIIEMCS
MPOCTPaHCTBE MaTepuy MPOU30NUIO MPAKTUIECKH OJHOBPEMEHHO, KaK M B3aHMMOCHCTBUS
[171aHKOBCKHX YaCTHII;, YTO Pealr30BaJIOCh KaK paBHOMEPHOE 00pa30BaHKE YaCTHI] OOBIYHON

Marepuu, 1, Jajiec, MaTCpruaJIbHbIX 06’BGKTOB, Ipu OTCYTCTBUU BBIACIICHHOT'O ICHTpA

6.1.4. Anopuu 3enona

Arnopuu 3eHona, Haripumep (Dowden, [46]) mmpoxo u3BecTHsI yxe okono 2500 net, HO
HE pa3peuieHbl JO0 CHUX MOp Ha YAOBIETBOPUTEIBHOM ypoBHE. W 3TO HE YIMBUTENBHO,
MIOCKOJIBKY alOpHH OTHOCSTCS K CBOMCTBAM IPOCTPAHCTBA M BPEMEHH;, B TO BpeMs Kak
JIIO6BI€ MeTa-(i)I/ISI/I'-IeCKI/Ie IOHATHUA MOXXHO KaK-TO KOHCTPYKTHUBHO aHAJIM3UPOBATH TOJIBKO B
paMKax TMpeAcTaBIeHHON 37ech MHMOpManHoHHON KoHIenuu. CyiecTByeT 6oee mecsTka
aHOpHﬁ, HO q)aKTI/I‘IeCKI/I BC€ OHH BO3HUKAKT U3 O‘ICBI/IIIHOfI MIPOTUBOPECUYUBOCTU ITOHATHA
“U3MEHEHME”, €CITH CHCTEMa MOXET HW3MEHSTHCS HENPEephIBHO: JF000e (QHUKCHpOBaHHOE
COCTOSIHAE CHCTEMBI JO/DKHO OBITh OJHOBPEMEHHO TIPOIUIBIM, ITAaHHBIM W OyIyIIuM
COCTOSTHHEM (MCKITIOUas, B ONPENeIICHHOM CMBICTE, “AXmiuiec u uepenaxa’, BmpodeM). Tak

YTO 3/1€Ch PACCMOTPUM TOJIBKO JBE anopuu — “Axuiiec u uepenaxa” u “Crpena’.

“Axunnec u yepenaxa”. Aniopus popmynupyercs cienyromum oopazom (Dowden, [46]):

“Achilles, who is the fastest runner of antiquity, is racing to catch the tortoise that is slowly
crawling away from him. Both are moving along a linear path at constant speeds. In order to
catch the tortoise, Achilles will have to reach the place where the tortoise presently is.
However, by the time Achilles gets there, the tortoise will have crawled to a new location.
Achilles will then have to reach this new location. By the time Achilles reaches that location,
the tortoise will have moved on to yet another location, and so on forever. [So] Zeno
claims Achilles will never catch the tortoise.”

CyLuecTBYEeT HECKOJIBKO “pellieHUN” NaHHOW alopHM, BKIIIOYAsl, HAIPUMED, PELICHHUE,
Oasmpyromeecss Ha  CXOJUMOCTH  TOCTENOBAaTeNFHOCTEH  yKa3aHHBIX B allOpuu
MPOCTPAHCTBEHHBIX M BPEMEHHBIX HHTEPBAJIOB; M3 4YEro AENaeTCs BBIBOI, YTO AXHIUIEC
JOTOHUT 4Yepernaxy 3a KoOHedHoe BpeMs. JaHHoe “paspelieHue” O4eBUAHO HEKOPPEKTHO,
BIIOJTHE SICHO, YTO JaXK€ €CIIM PACCTOSHUE MEXIy OeryHaMH CTPEMHTCS K HYJI0, AXHIIIECY
JIOTUYECKHU 3aMlpelICHO MEPErHaTh Yepenaxy. X0oTs KOHEUYHO OH €€ MEePErOHuT.

YroOBl pa3peruTh aopuIo cAejaeM HEKOTOpbIEe MpeaBapuTenbHble 3aMedanusi. CormacHo
nHpopmarmonHoit monenu [Shevchenko, Tokarevsky, 2007-2008] mro0as yacTuma ecth
HEKUH HNUKIMYECKUH alTOpPUTM — 3aMKHYTas IEeMb Nepekiovanmux apyr apyra OJID. T-

gJacTua B IIOKO€ OTHOCHTCIIBHO a0bCOIIOTHOTO IMPpOCTpaHCTBAa IABUKCTCA (CO CKOpPOCTBIO
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CBE€Ta) TOJIKO BJAOJIb [ -OCH, IPU ITOM TMPOEKIHS TPACKTOPUU “tbaumn-Touxn”
(nepexmrovaromuxcss PJID) Ha TPOCTPAHCTBEHHYIO IUIOCKOCTH €CTh, KaK 3TO BITOJIHE

pa3yMHO TPEANOI0KHTD, TI0 KpaifHel Mepe B TIEpBOM MPUOIKEHNH, OKPYKHOCTb.

O0a GeryHa, Axmuiec u yepenaxa, umerot “T-tema”. [Ipu 3TOM OTMETHM, 4TO B TaHHOU
anopuy KPUTHYHBIM SIBISICTCS TO, YTO B amopuu o0a OeryHa JBHXKYTCS TOJNbKO Briepen. Ho
€CJIM B UX JBMKCHUU €CTh KaKUE-TO OOpaTHBIEC CEKI[MHM, HEYTO BpOJC ‘‘JBa IIara BIEPE/,
OIIMH INar Hazajx’, TOrJa HET mpolOsieM — Juis AXwuiuieca JOCTATOYHO JIMIIb OJIUH pa3
OKa3aThCsl BIIEPEIN Yepenaxu, KOrja Ta JeiaeT Iar Ha3ajl, U Jajee yKe HUKaKas JIOTHKA He
3ampeniacT eMmy 0exarh BIEPEIH.

IIpu pmBwkenmn T-yacTuipl, w#3-3a HEYCTPAHUMOTO JABIDKCHHSI BJOJIb  OCH
KOOPJMHATHOTO BPEMEHH, PEaJIbHOE JIBUYKCHHE B MPOCTPAHCTBE BCETIa COJICPIKUT O0paTHBIC
CEeKIIMHU Kak mpoeknuto 4D “crmpany B0 BPEMEHHOH OCH’; B T.4. M Yepernaxa YaCTUIHO

JBIDKETCSI B 00paTHOM HAIpaBJICHUH, IOTHYECKU pa3peniass AXHUIecy OOroH.

®DOTOHBI IBIKYTCS TOIBKO B IIPOCTPAHCTBE, M TPACKTOPHS (PIUI-TOYKH €CTh Takke 4D
CIIpalib, KOTOpas TMpoekTupyercs Ha 3D mpoctpancTtBo kak OM BomHa. Ho 3mech Her
OOpaTHBIX CEKIMH M TO3TOMY €ciu JaBa (POTOHA, pPOXKIEHBI OJHOBPEMEHHO B pa3HBIX
MPOCTPAaHCTBEHHBIX TOYKaX, TO 3aaHWi (JOTOH HHUKOT/Aa HE JIOTOHHUT TepeaHero, Kak u

HHUKaKas T-‘IaCTI/II_Ia HC JOT'OHHUT (I)OTOH.

Cmpena. CaoBa (Dowden, [46]):

“Zeno’s Arrow Paradox takes a different approach to challenging the coherence of our
common sense concepts of time and motion. As Aristotle explains, from Zeno’s “assumption
that time is composed of moments,” a moving arrow must occupy a space equal to itself
during any moment. That is, during any moment it is at the place where it is. But places do
not move. So, if in each moment, the arrow is occupying a space equal to itself, then the
arrow is not moving in that moment because it has no time in which to move; it is simply
there at the place. The same holds for any other moment during the so-called “flight” of the
arrow. So, the arrow is never moving. Similarly, nothing else moves. The source for Zeno’s
argument is Aristotle (Physics, 239b5-32).

... The Standard Solution to the Arrow Paradox uses the “at-at” theory of motion, which says
motion is being at different places at different times and that being at rest involves being
motionless at a particular point at a particular time.”

....CrannaptHoe Pemenune napanokca CTpena UCHONB3YyeT T.H. “B-B” TEOPUIO ABHKCHHA,
Komopas 2osopum uymo “OsudiceHue [JaCTHLBI] npoucxooum 8 pasIuyHbIX MOUKAX
paznuunsle 8pemenda, npu mom, ymo [d9acTuual 6 nokoe HaxoOUmMcs 8 KOHKpemHou moyke 8
KOHKpemHoe epems.”

JlarHOE pemieHre O4YeBUIHO HEYJOBIECTBOPUTENHHO -— “‘B-B TEOPHUS~ €CTh (PaKTUIECKH

HUYTO MHOE KaK OOBIYHOE OITMCAHUE JABUXCHHA 1 HUYCTO HC IIO6aBII$IeT K OUCBUAHOMY — HO
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HEIMMOCTHXXKNMOMY JIOTHYECKH, q)aKTy — CTp€lia, KOHEYHO, BEIJICTHUT M3 JIyKa. W me BBIJICTHT,

CCJIM HaXOOUTCA B KOJIYaHC.

B undopmanmonHoit koHmenuu amopus “‘Ctpena” paccMaTpuBaeTcs Kak odepemHast
peanmzanus (popMyITUpoBaHHe, KOHKpeTH3anusa) GyHIaMEHTAIbHONW MPOOJIEMBI, YKa3aHHOU
panee (manee “TIpob6rema Bpemenu”, IIB) uro moGoe wu3MeHeHHE JOTHYECKH
MPOTHBOPEYHUT MOMBITKAM TOYHO ONPENEIUTh JAHHOE COCTOSIHUE N3MEHSIOIIET0Cs 00bEKTA.

U B undopmanmonnoii konuenuuu [1B- npobiema BO3MOKHO HE pelIeHa MOJTHOCTHIO
70 Hacrosmero BpemeHd. Ho mo kpaiiHe Mepe OYeBHIHO, YTO TaKoe paspelieHue Oynaer
OCHOBBIBATHCSl HAa CBOWCTBax MH(oOpMaluu, B T.4. - YKa3aHHBIX paHee, Npexie Bcero - U5,
COTJIACHO KOTOpPOMY JIFOOON 3JI€MEHT — BKJIIOYas JJIEMEHT “OanHblii 00bekm 6 OaHHOM
cocmosaHuy” TOO0OTO MHOXKECTBA COACPXKHUT Bce / JIOOBIE AJIEMEHTHI Bcexl/ JFOOBIX
MHOXKECTB, BKJITIOYAs DJIEMEHT “OanHbill 00bekm 80 8cex /Kanicoom Opyeux cocmosuuiax’” ; v
M6, cormacHO KOoTOpOoMy MHOXeCTBO “HHbopmamms’, HECMOTPS Ha CBOIO a0OCONIOTHYIO
OCCKOHEYHOCTh, C OOJIBIION BEPOSITHOCTHIO AMCKPETHO. JItoOoe Oymyiiee COCTOSHUE HE
BO3HHKAET “W3 HUYETO WIHM Kak “Oyiylee COCTOSHHE IS CBOCH peau3alldd HCIIONh3yeT
HEYTO, YTO OTCYTCTBOBAJIO B MPEOBIAYIIEM COCTOSHHW ~°, TIOCKOJBKY BCS HH(OpPMAIIHA,
BKJTFOYAs] HEOOXOIMUMYIO UISI TOCTPOSHUS (BCEX) HOBBIX COCTOSHHI, BCETJa CYIIECTBYET B
Ka)KIOM MIHOBEHHOM COCTOSTHUHM 00BeKTa. BKirrouast Bce CTpesbl BBUIETAIOT U3 CBOMX JYKOB
— TJIe BBUJIET €CTh a0CONMOTHO OSCKOHEYHAs! IMOCIIEOBATENBHOCTh OUCKPEMHbIX COCTOSHUM,
KOTJla KaXI0€ U3 COCTOSHHUM CyIIeCTBYeT ‘B aOCONOTHO OECKOHEYHO MalloM BPEMEHHOM
nHTepBane”’. OTMETHM, TakKe, 4TO B AAHHOM amopuu (BIPOYEM M B amopuu “Axuiuiec U
yepenaxa”) CHoBa NposBISETCAd CXOXECThb NpaBmil/ Bo3MoxkHocTed “IIpocTpanHcTBO” M
“Bpems”. s aABwxKyIIedcs cTpensl mosiBisieTcst “mpobiiema IlpoctpancTBa” — cTpena B
KOKIBIH MOMEHT BpPEMEHH HAXOAWTCA B TpPEAbIAYIICH, HOaHHOW wu  Oyayrien
MPOCTPAHCTBEHHOW TMO3UIIMU; COOTBETCTBEHHO MPOCTPAHCTBEHHOE ABHKCHHE B KOHEUHOM
cCueTe CyLIeCTBYeT Kak aOCONIOTHO OECKOHEYHas TOCJIeAO0BaTeIbHOCTh aOCOIIOTHO

0ECKOHEYHO MaJbIX IPOCTPaHCTBEHHBIX HHTEPBAJIOB.

Ho sto “B koHeuHOM cueTe”, T.e. Ha “abCcoNOTHO (yHIAMEHTAIbHOM~ YpPOBHE — B
MmuoxectBe “HUudopmanusa”. Ha napyrux ypoBHSX, T.e. B KaKHX-JIMOO OrpaHUYEHHBIX
(BeposITHO, BKJIIOYash He ‘‘abCOMIOTHO OECKOHEYHBbIE’) MHHAMHYECKUX HHGOPMAIIMOHHBIX
cucremax mpobiiemsl Bpemenn / IIpocTpancTBa mposIBIAIOTCS B TOM, YTO B TAKAX CHCTEMax
CYIIECTBYIOT HEKOTOpble MHUHUMAJIbHbIC 3HA4YeHUs “KBAHTHI , HM3MEHEHUH CHUCTEMHBIX
MapaMeTpoB, CHCTEMBI MOTYT U3MEHSTHCS TOJBKO IHUCKPETHO, B TO BpeMs KaK M3MEHEHHS
apaMeTpOB MEHBIINE, YEM COOTBETCTBYIOIIMN “KBAaHT’, OKA3bIBAIOTCS HEONPEACICHHBIMU.

I[J'ISI MaTCpI/II/I TakKass HCEONPCACICHHOCTbL H3BECTHA — 3TO HpI/IHHI/IH HCOIPEACICHHOCTH
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I'eitzenOepra. Tak, HampuMep, BO3BpaIIasCh K COPEBHOBAHUIO AXMIIIEca U Yepermaxyu MOXKHO
pPEIINTh arophi0 C TMPUMEHEHHWEM KBAaHTOBOW MEXaHWKH — KOTJa PACCTOSHHE MEXITY
OeryHaMy CTAHOBHTCS JJOCTATOYHO MajbIM, CTAHOBUTCS OECCMBICIIEHHBIM — KTO HAXOAUTCS
BIIepeny / mo3afu 1 Jisi AXuiieca HET MpoOiieM MeperHarh Yepernaxy. IToT Ipeaesl MHOTO
0oJIpIlle, YeM TpPU PElIeHUH: YYaCTKH OOpaTHOTO MYyTH, CKaXXEM, Yepernaxu, [0 MOpPSIKY
Benmunnbl] (071 / me (rme m — Macca depenaxu, ¢ — CKOPOCTh CBETa), B TO BpeMs kak KM
HEOTMPEICICHHOCTD MOJOKeHHs [/ / mv ; 1 CKOpOCTh Yepenaxu, v, KOHEYHO MHOTO MEHbIIIE

CKOpPOCTH CBCTA.

OfHaKoO KpoMEe HEONPECICHHOCTH YTOOBI W3MEHUTHh 4YTO-HHOYJh HEOO0XOIUMO
3aTpaTUTh €lle W HEeYTO, YTo B (hM3MKE HaspIBaeTcs “DHeprus’, KOTopas IEHCTBYyeT B
KaXI0i JHHAMIYECKOM HH(popManmoHHOM 00beKTe/cucTeMe B MHOXKECTBE, U3 Hero clielyer
BIIOJIHE pAaIlOHAIbHOE MPEANOJIOKEHHEe UYTO TMoHATHEe/(peHoMeH ‘“‘Ouepeus” ecTb, Kak
“KonmuectBo”, kak 1 noHsTus/Genomensl “TIpoctpancTso” u “Bpems” Bbllle, ele 0JIHUM
JJIEMEHTOM  MHOXECTBa MakCHUMalbHO (yHIameHTanbHbIX I[lpaBun/ Bosmoxxnocrtei/

Komnuects ™ “Jloroc”.

6.2. Co3nanue

Ho ocraercst mpoGiiema BOSHUKHOBEHHUS! U ()YHKIIMOHUPOBAHUS - TIOKA €JHHCTBEHHO
HaJe)KHO YCTAHOBJIEHHOTO JPYroro [mpakTuuecku!] “HemaTepHasbHOTO” TOAMHOKECTBA
Bcenennoit — yenoBeueckoro Co3Hanus. SIBnsgercss v Bo3HUKHOBeHHE CO3HAHUS B JAHHOM
ciydae ‘“MexaHndeckuM (M Hen30eKHBIM) MPOAYKTOM 3BOJOLMH MaTepuu (3TO Takke
OTHOCHUTCS U K TTOJIMHOXECTBY ‘“YKuBoe”, nian Her?

W ecnm 310 TaKk — TOTa BO3MOYXKHO JIM UTO HEKAsI MEHOeHYUs K CaMOOP2aHU3ayuy no
KpatiHeti mepe HeKOMOpblX NOOMHONMCeCms, KOTOpble MOTYT OBITh BBIIETICHBI Kak-TO B
MHOXecTBa, ecmb Kakoe-mo 6HympeHHee c8olicmeo ungopmayuu? UenoBeUeCKUN OIBIT
CBUJETEIBCTBYET, YTO OTIENbHBIC YEIOBEYECKHE CO3HAHUS CTAOWIBHBI, T.e. (IPAKTHYECKN)
mobast  wHGQOpMAINMOHHAs  CTPYKTypa  ‘‘deloBedeckoe  CO3HaHWe W3  OCHOBHOU
WH(GOPMAITMOHHOW CTPYKTYpHl (MHOXecTBa) “Co3HaHme” cTaOWiIbHO. XOTA M ceiiuac HeT
OCHOBaHWH ISl  YTBEPXKICHHSA, HYTO MOJMHOXKECTBO/MH(OPMAIMOHHAS  CTPYKTypa
“Co3nanue”, trne (GYHKIMOHUPYIOT HWHIWBUIYyalbHBIE CO3HAaHUS, TaK JX€ CTaOWIbHO/
HecTaOunpHO B 1ienoM. Kak yxke oTmeuanoch ains Marepuu, 4ToObI OBITh CTAaOMIBHOW B
MHoxecTBe KakoH-HUOYAb WHPOPMAIIMOHHON CTPYKTYpe HEOOXOOUMO OBITh MOCTPOECHHON
13 KaKUX-TO MEPBUYHBIX HNOJACTPYKTYp, TaK, UTO JIOTMUECKHE CBS3H MEXY HHUMH JIOJKHBI
OBITH HAMHOTO CHJIBHEE, YeM CBSI3M STHX HMOACTPYKTYP C MPOUYUMH dJIEMEHTaMH MHOKeCTBa.

B MaTepI/II/I 9TO YCJIOBUC ﬂCﬁCTBHTCHBHO KakK pe3yJibTar: 1) HCIOJIB30BAaHUs CTAOUIBLHEIX
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®JID, u 2) TOro, 94TO MPH JTIOOBIX B3aUMOICHCTBHIX MAaTEPHATHHBIX 00BEKTOB UCIIONB3YETCS
WCKJTFOYUTEIPHO WCTUHHAS WHQOpMAIHs, Kak, HampuMmep, B OOBIMHOM KoMIbioTepe. Ha
JIOTHYECKWE  DJICKTPOHHBIC  DJIEMEHTBI, U3 KOTOPBIX COCTOMT KOMIIBIOTEp, BCeriaa
BO3JICHCTBYIOT T'PAaBUTAIMS, BHEIIHUE XUMCOCIUHCHHWS, PATUOBONHBI U T.I., OJJHAKO 3TH
BO3JICHCTBHS MHOTO ciabee SJEKTPUYECKUX CBA3eH MEXKY ODIEMEHTaMH, KpPOME TOro —

KOMITBIOTEP MOXET 00pabaThIBaTh TOJBKO UCTHHHYIO HH(OpMAILHIO.

Kommbrorep, KOHEYHO, €CTh “YMCTO MaTepualibHas” AWHAMUYeCKas HHPOCTPYKTYDa,
OJTHAKO OH OIEPHUPYET C MHQOpPMALUEH, CO30aHHOU CO3ZHAHUEeM, KOTOopas (T.e. mHpopMarus)
HaKIaJbIBaeTCs Ha ‘‘MarepuaylbHBIi” 00MeH uWHpOpManmued MeXAy 3JIeMEHTaMHu
KOMITbIOTEpa, BKIIIOYas, HAIpUMEp, - Ha OOMEH MEXIy 3JEKTPOHAMH aTOMOB, M3 KOTOPBIX
KOMITBIOTEp COCTOMT. Ha mepBblii B3MUIA[ CO3HAHHE OTACIBHOTO YeloBeKa padoTaer
AHAJIOTUYHO KOMIIBIOTEPY, OJAHAKO €CTh MPUHIUNHAIbHBIE OTIHYHUs. B mepByio ouepenpr —
npu 00paboTKe JIOKHOU (HalpUMep - TPOTUBOPEUNBON) MM “‘HEMOHSATHOW ', MH(pOpMaIuy,
T.e. — HHQOpMaIHH, U1 KOTOPOH HEOOXOIMMO BBECTH JIOMIOIHHUTENbHBIE 0A30BBIE TIOHSTHS,
CO3HaHME He ‘‘3aBHcaeT’, B OTJIMYME OT KOoMIbioTepa. boiee Toro, moboi KOMIBIOTED B
MIPUHIIMIIE HE MOKET BBIATH M3 CTPOTO MPEAONPEIeIEHHON MaTeMaTHIeCKONH MOAENH (Jaxe
BHyTpH “TememeBckuxX TmpemenoB” i 3TOW MOJENTH), B TO BpeMs Kak CO3HaHue
OKa3bIBACTCsl CHOCOOHBIM IMAUPUYECKU PACIIO3HABATh — U Jajiee MO03HABATh - COBEPIICHHO
HOBbIE BEIM; B TO BpeMs Kak NPH POXKICHUM Yy 4YeloBeKa 3HaHMs o BHemHnem, mo Bceit
BEPOSITHOCTH, OTCYTCTBYIOT, M CIOCOOHOCTH YEJIOBEYECKOI0 MO3ra 3alOMHHATH U
00pabaTheIBaTh XOPOIIO ONPEAEICHHYI0 HH(POpMALMIO HAMHOTO ciiabee, YeM y KOMIIbIOTepa.

Kpome Toro, HecMOTpst Ha OYEBHUIHO cia0ble YEIOBEUECKUE CIOCOOHOCTH IIPU 00paboTKe
“o0pruHON”, “llleHHOHOBCKOW” WH(OpPMAIMK, CO3HAHWUE pedibHO CIIOCOOHO pabdoTaTh C
HAMHOTO OOJBIIMMHM MAacCHBaMH JaHHBIX B CpPaBHEGHMH C MacCHBaMH, KOTOpBIE
00pabaTeIBalOTCSl Ha JIOOOM KOMIIBIOTEpE. OTO MNPOMCXOAUT MOTOMY, YTO CO3HAaHHUE
OTIEPUPYET noHAMuUsAMU/ KOHYenyuamu, TOTHA KaK KOMIBIOTEp ¢ OONbIIMMH — HO
($yHIaMEHTaIbHO KOHEYHBIMH MacCHBaMH IaHHBIX, ONPEIEISIOIIMMHE IaHHOE TOHSITHE B
JaHHOM KoMmmbioTepe. JIroboe moHsTHE, OJJHAKO, BCETAa €CTh KaKOH-TO 1eMeHT MHoKecTBa
M TIO3TOMY JUIsl €ro OompejaeicHus HeoOXoiuma a0CONITHO OeCKOHeuHas (BKIIFOYast

“IllenHoHOBCKas””) nHGOPMAIH, conepiKaliascs B MHOXKeCTBE.

Bnpouewm, Ha pyAHMMEHTapHOM ypOBHE 3Ta CIIOCOOHOCTH €CTh YK€ Y “HECO3HATEIHHOT0”
KuBoro — ecnn “xoMmbrOTepHBIH” bypuaaHoB ocen ‘‘3aBUCHET” W yMpPET C TOJOAY, TO
OOBIYHBIA OCeN MHCTUHKTHBHO CJENaeT CIyYalHbIH BBIOOp — WM HaW[eT Cpeau BHENIHHX
YCIIOBHUH KaKOe-TO HOBOE, KOTOPOE UCXOJHO HE ObIJIO ONPENeNeHO — YTOOBI YHTH K OJHOMY

U3 CTOTOB CEHa (Hy a 3aTEM — U KO BTOPOMY).
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KonedHo, B KOMITBIOTEp MOXKET OBITH 3aJI0KEeHA MPOorpaMMa, cofepxamas (yHKIHA
aJanTanu 1 camMooOydeHHUs] KOMITBIOTepa — HaIllpuMep, MporpamMma T.H. “HCKYCCTBEHHOTO
nHTeUIeKTa”. OnHako mrobas mporpaMma He 6oree deM QUKCHpyeT (M JaJIeKo HE B IMTOJTHOM
00BeMe) COCTOSTHIE CO3HAHUS MPOTpaMMICTa(0B) HA MOMEHT YCTaHOBKHM €€ Ha KOMITBIOTEp U
B JalbHEUIIIEM HE BBIXOJUT 3a MpPEJeNbl JaHHOTO cOCTossHUsA. CO3HaHWE Ke HEMpephIBHO
pa3BuBaercs (M0 KpaliHEeH Mepe — Takoe WHOT/a CIIyJaeTCs]) CUMTHIBAS M aHAIM3HPYS BCE
HOBBIE U HOBBbIE CBOHCTBa MHOecTBa. 1 31eCh CTAaHOBUTCS OCOOCHHO BaXXHBIM — CBOIMCTBO
N7 wadopmamuu — U3 KOTOPOTO CIEAYET B TOM YHCJIE U TO, YTO MdAlble USMEHEHUs B
“lllenHHOHOBCKOM™ KOJH4yecTBE MH(poOpManuy (MM, HAIpUMEP, B CIOKHOCTH alrOpUTMa)
MOTYT NPUBOJHTH K KAPOUHANLHbIM UHPOPMAYUOHHBIM (NOHAMUNIHBIM — a 3TO, KaK HE pa3
yke OBUIO TIOAYEPKHYTO, €CTh TJaBHOE B OIpPENECHHHM — a 3HAYUT B CYLIECTBOBAHUH —
KOHKPETHON WHpOpMaLun) usmenenusm.  [IpuMepsl OISl 4eIOBEYECKOTO A3bIKA IIMPOKO
W3BECTHBI — TEKCTHI, COICpIKAIEe 3alsiTyl0 B PAa3IMYHBIX MECTaX MPEUIOKEHUS, MOTYT
OBITH KapAMHAILHO PA3JIUYHBI [0 CMBICTY U B TO K€ BpeMsl IPAKTHYECKH HJCHTUYHBI B BHJIE

MOCJIEIOBATEIHFHOCTH OUTOB (TIOCTIEAOBATEILHOCTH JIEKTPOHHBIX JOTHIECKUX BEHTWICH) Ha

KOMIIBIOTEDE.
T.e. cuurbiBanne u3 MHOXKECTBA HOBOW, - BIIOJHE OIPAaHUYEHHOH B
“lIleHHOHOBCKOM™” WJIH B ‘“‘aJTOPUTMHYECKOM~  CMBEICIIC U TIOTOMY IT03HaBaeMOt

YeII0BEYEeCKUM CO3HAHNEM — HH(OPMAITUH MOXKET MPUBOINTH K KapIUHAIBHBIM H3MEHEHUSIM
B HAYYHBIX TIPEACTAaBICHHUSIX O BHEHNIHEM Mmpe - pa3BuUTHEe HAYKH (OelicmseumenbHoe
pazeumiue; Kak MBI TIOMHUM — JIOTHYECKOE Pa3BUTHE JIFOO0H TEOPUH W €€ TPUIIOKEHHS B
MPaKTHKE HE CO3MAI0T HUYETO HOBOTO K WH(pOpMAIMH, KOTopas yke Obuta oOHapyKeHa
SKCIIEPUMEHTAIBHO W 3aJ0KE€Ha B IIOCTyJaTaXx TEOpUUM NpPU €€ CO3[IaHUU), €CTh, Kak
MIPaBUIIO, MIpOIecC OU(YPKAITMOHHBIMH.

KommbloTep He cmocoOeH MonenupoBaTb — WM, TOYHEE, — BBIACIATDH
“cywecmeenuvie” OUpypKalyu, 3a UCKIIOUYEHHEM TeX, KOTOphIe YK€ ObUIM OIpe/eeHbl/
0TOOpaHBl YEIOBEUECKUM CO3HAaHHEM, - OH HE MOXKET BBIUTH 3a Mpelesibl MHOXKECTBa
“Marepus”. “MatepuanbHbIl” aHaTU3 3HAYCHHS KAKOW-TO OMypKanuH, T.e. — BBISICHEHHUE
ee BIMAHUS HA Ty WIM MHYIO HH)OPMALMOHHYIO CHCTEMY, B TOM YHCJIe, HallpuMep, HayKy,
TpeOyeT OecKOHEYHOW MaTepHaibHOW WH(POPMALUOHHONH €MKOCTH U NMPOU3BOAUTEIBLHOCTH
KOMIIBIOTEPA; TeM 0oJiee, YTO CYIIECTBYET OECKOHEYHO MHOI'O BapUaHTOB ‘‘OeCIIOJIe3HBIX”

Ooudypkamuii, KOTOpble CO3HAHNE HCKITFOYAET U3 PACCMOTPEHHS CPasy .

Co3Hanme, Kak MOKa3bIBaeT dejoBeuecKas MpakTHKa, OKa3bIBAETCSl CIIOCOOHBEIM Ha
TaKoW aHajau3, B YaCTHOCTH (CKOpee — TIIaBHBIM OOpa3oM) IyTEeM BKJIIOUYCHHS B TPOIECCE
TTO3HAHUS T.H. WHTYHIUW. BecbMma TOXOXe, YTO ummyuyus €CTh KaK pa3 Ta camas

cneuu(j)uqecmﬂ cnocooHocmob CO3HAHUA, KOTOpasd IO3BOJIACT CO3HAHUIO HaAxooumov 8
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OecKOHeuHOM nepenyiemeHul UHQOPMAYUOHHBIX c6:A3eli MEXIY JIIEMEHTAaMH MHOXKECTBa
“Uudopmarus’”, “HaMMCAHHBIX K TOMY K€ Ha KaKOM-TO HEM3BECTHOM OECKOHEUHOM SI3BIKE
MHOXeCTBa, UMEHHO cyujecmeenHvle CBSI3W IS KOHKpeTHBIX MC wm “mekomupoBarh”’
MOJTyYEeHHYI0 HH(POPMAIINIO, TIPENICTABIIAL €€ Ha A3bIKe, JOCTYITHOM /ISl TIOHUMaHUs APyTUM
CO3HAHHEM.

Cka3aHHOTO BBIIIE MPEACTABIACTCA JOCTATOYHBIM AJIS BBIBOJAA €UIE pa3 O TOM, 4YTO
MHOXecTBa “Marepusi” u “Co3Hanue” (QyHAaMEHTANbHO pa3IM4YHBl, ¥ OHH €CIU U
MEPEeCeKarTCs, TO B CPaBHUTEIHHO Mol oOsacTu. XOTS OHU M B YEM-TO MOXOXKH, UTO,
BIIPOYEM, HEYJWBUTEIBHO, NPUHUMAs BO BHHMaHUE HX OOIIee MPOUCXOKICHUE U3
MmuoxectBa. 1 Marepus n Co3HaHHME COCTOSIT U3 000COOJCHHBIX WH(POPMAIIMOHHBIX
CTPYKTYp — B Marepuu 3TO 3JIEMEHTapHBIC YAaCTHUIbI, CHUCTEMBl YACTHUIl, HAMPUMEpP —
yenoBeueckrue Tena win ['amaktuku; B Co3HAHMM — 3TO CO3HAHUS OTIENBHBIX JIOJEH, MX

MBICJIM, BO3MOYKHO — CO3HAHU U MBICJIU €III€ KAaKHUX-TO KUBBIX CYHICCTB BO Bcenennoid.

Xots o00a MHOXECTBA HCHONB3YIOT OAHM W Te ke (o0mue) (yHIaMeHTalbHbBIE
JIOTHYECKHE TPaBUIIa/BO3MOKHOCTH TP 000c00IeHNS OTeNbHBIX CTPYKTYp — IIpocTpancTBO
u Bpemsa, B ocTtampHOM (YHKIIMOHUPOBAaHHE ‘“‘MaTepUANbHBIX  H “‘CO3HATENHHBIX
MH(POPMAITMOHHBIX CHCTEM KadecTBEHHO pasnudHo. IIpaBmiro “IIpoctpancTtBo” B [110
KpalHel Mepe, YeIOBEUECKOM | CO3HAHUH paboTaeT COBEPIICHHO TT0 MHOMY, YeM B Marepuu.
[To-BuaMMOMY, HUKTO HE MOXET OTBETHTh — IJI€ B IPOCTpaHCTBe-BpeMeHU [Marepuu]
pa3Mernraercsi Kakas-HuOyAp MbICIb? J{pyroil mpuMep — eciiu Bce MaTepHalbHbIE MPOILIECCH
BO BpEMEHH IMOCIIEOBATENbHBI, - U3 TMPONUIOTO B OyIyIiee, TO CO3HAHHE CIOCOOHO, XOTS U
OTPaHWYECHHO, “MyTENIeCTBOBATh BO BPEMEHHW , BCIIOMHUHAS, aHAJIH3UPYS U MOIUDUITUPYS
MBICIICHHBIE COOBITHSI B TMPOILIOM, a TaKXe MPOTHO3HPOBATH (MOJIEIHPOBATH), B TOH WA
WHOW cTeneHu, Oynymiee. BrpodeM BIIONHE Pa3syMHBIM MOXET OBITH BOIPOC - CKOJIBKO
“BpeMeH” neicTByeT B MHokecTBe “Co3HaHME”, KpOME “UCTUHHOI'O BPEMEHH , KOHEYHO.
B “Co3nanun” — B oT/imune oT MaTepuu — BO MHOI'OM He PabOTaroT ‘‘3aKOHBI COXpPaHEHUs .
Ecnu otnenuth yacTh MaTepHalibHOTO 00BEKTa, OOBEKT CTAHOBUTCA MeHbIe. Eciu KTo-To
JIEJINTCS] MBICJIBIO, OH €€ He TepseT, T.II.

Tem He menee, IS CymiecTBOBaHUSA co3HaTeNbHBIX MIC Kak chCTeM YCTOMYMBBHIX, IO BCEM
BEPOATHOCTU HEOOXOAMMO, YTOOBI ¥ OHH OBLIU IIOCTPOCHBI U3 KAKUX-TO ‘‘HeMaTepuaibHbIX
DJID (C-DJID), koTophie, Kak 1 MaTepuanbHbie ®JID, TOIKHBI OBITh “CHIIBHO™ YCTOHYHBHI B
MHoxkecTBe. XOTS JTaHHOE YCJIIOBHE BO3MOXKHO HEJIOCTATOYHO JJISI CTa0MIBHOH padOTHI
CO3HAHHA, T[IOCKOJBKY CO3HaHWE, TIOMHMO CYIIECTBOBaHHs, paboTaer Takxke ¢
HEONPEICICHHOW U JIOKHON MHGPOPMAIUEH U 3TO MOXET OBITH JOIOJHUTEIHEHON TMPUIUHON
TOTO, YTO, IO BCEH BEPOSTHOCTH, CO3HAHWE BBIHY)KIEHO HCIIOIB30BaTh CTaOMIBHYIO

MaTepUaNTbHYIO CTPYKTYPY, HAPUMeEp — YeTOBEUECKUH MO3T.
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BooOmie roBopsi, HE WCKIIOYEHO, YTO  MHOXeCTBO “‘Co3HaHHE’ COMEpPKHUT B cebde
HECKOJIBKO MOJMHOKECTB, T.€. — ITOJMHOXKECTBO, IJIe HAXOAUTCS/ OMEPUPYET YeI0BEYCCKOE
CO3HaHHe, MOJIMHOXKECTBA, TJIC ONEPUPYIOT CO3HAHUS, PACCMATPUBAEMBIC CYIECTBYIOIIUMHU
pemurusaMu U T.1. M, eciii Kakoe-TO CO3HAHWUE MOXKET CYIIECTBOBATH TOJBKO B YCTOWYHMBOM
MaTepHaIbHOM MaTpuile, TOrJa 4YTO TAaKOe MOXKET ObITh HH(MOpPMAIMOHHAS CTPYKTypa

“Matepust” B Leaom?

7. O6CyXKIeHUE U BBIBOJIBI

Bazoii mpencraBnenHoi 31eck nHbopMarmonHnou (“Ungopmayus xax Abconom”
KOHLICTILIMK) KOHLEMUUU SBISETCS CTPOrO€ JO0KAa3aTENbCTBO, YTO BCE, UYTO CYLIECTBYET
(MOXeET CyIIeCTBOBaTh, “HE MOXET CYIIECTBOBATH ~°) €CTh HEKHE DJIEMEHTHI a0COIIOTHO
O0eckoneuHoro MHoxkectBa “UuH(opmanus’. MHOXECTBO, B CBOIO OYepellb, €CTh HEKOe
€AMHCTBO MHOXXecTBa “HHEpPTHBIX~ 3JEMEHTOB M ‘‘akTuBHOro” Jloroca, XoTsd pa3fenuTh
noHsiTus  “uHepTHBIN” U “Jloroc” 31ech HEBO3MOXXHO — OHHM KOMIUTUMEHTapHbIE, 00a
OTPENICISIOTCS TOJIBKO B €IMHCTBE; KPOME TOTO JIO0OW “aKTUBHBIA 3JIEMEHT — JBUKCHUE,

W3MEHEHHUE, U T.I., KaK W JI000e JIOTHYecKoe [Kak u Jroboe napyroe u3 Jloroca] mpaBwuiio,

SIBIIAKOTCA TaK )K€ KaKMMU-TO I/IH(l)OpMaHI/IOHHBIMI/I 9JICMCHTaMH.

JaHHas KoOHUENLMS, BO3MOXHO, BBITJIAJIUT Kak HEKUH O4YepelHOW BapUaHT
HeomnaTonusMa, OgHaKO 3TO HE COBCEM TakK. 3/eCh HET, B ONPEACICHHOM CMBICIIE,
“axtuBHBIX Uneit n “mHepTHON Matepun, OHU CYIICCTBYIOT “mapaiiieibHo”’; Mnen ckopee
0OJIBITIC HEKUE “‘ONMMCAaHUS YeM ‘‘aKTUBHBIC MHCTPYKIIAN .

Konnenmms Brimtouaer B cebs u moOble Apyrue (puiocopckue W PEeTUTHO3HBIC

KOHICIIONW — BO MHOI'OM aHaJIOTMYHO TOMY, KaK OHa BKJIFOYA€T B cebs CYHICCTBYIOIIUE

TCOPUHU MHOKCECTB U I/IH(l)OpMa]_II/II/I (Bnpoqu, KaK U OCTaJIbHBIC HayKI/I) Bo MHOI'OM, HO HC

coBceM.  CymecTBytomue Tteopun wHHpopMmauuu, T.e., — Xaptiu-llleHHOHa, Teopuu
aBTOMATOB, CJIOKHOCTH, JIOTMKA, TEOPHM S3bIKA W T.I. — OTPAXKAIOT JHIIb OTICIbHBIC
cBolictBa uHGpopmauuu. OpHAKO, ¢ OJHOH CTOPOHBI - 3TH CBOWCTBa (HampuMep —

BO3MOXXHOCTb H3MEPEHUs ‘‘KoJauyecTBa WMHQPOpPManuu’ IyTEeM OIpeleNcHus JIoraprugmMoB
BEPOATHOCTH BO3MOXKHBIX HCXOIOB) COOTHOCSTCSL € KaKUMU-TO 6ecbMa 0Ouumu
“IpaBUJIaMH CYILIECTBOBAHHS M B3aMMOJACHCTBUIN 3JIeMEHTOB B MHOXecTBe “Uudopmanms”,
C Ipyrod - JaHHBIE TEOPHH UYETKO (OPMAaTH30BaHBI U pa3pabOTaHbl B COOTBETCTBHH C
HEOOXOIUMBIMH KPHUTEPUSIMH UCTUHHOCTH, HENPOTHBOPEUYMBOCTH W T.I. TakuM oOpaszom,

CYIIECTBYIOIIUE TeOpUU MH(OPMAIUU — KaK, BIIPOYEM, U BCS OCTaJIbHAs MaTeMaThKa - B
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JaHHYI0 MHGOPMALMOHHYI0 KOHLENIMIO BKIIOYAIOTCS HENOCPEACTBEHHO, M MOTYT
HEMOCPEJICTBEHHO NPUMEHATHCS MpPU M3Yy4YEHUH [CTporo Jjoruyeckoro] moaMHoKecTBa
“Marepust’.

C npyroit cropoHpl Ha 0Ooiee BBHICOKOM — Mera- MaTeMaTHYeCKOM YpPOBHE - cama
MaTeMaTHkKa TpeOyeT  OOOCHOBaHHSI CBOETO CYIIECTBOBAHMS Ha MeTa-MaTeMaTHYECKOM
yposae. K. I'egens Tak onpeaesnsi npeaMeT TEOpUU MHOXKECTB (uutupyercs o [47]): Ecou
Kanroposckas Teopust MHOXkecTB  ““...accepted as sound, it follows that the set-theoretical
concepts and theorems describe some well-determined reality...” (*“....npuHHUMaeTcd Kak
HUCTHHHAA, TO OTCIOAA CIEAYEeT, YTO TEOPETHKO-MHOKECTBEHHbBIE IOHATHS U TEOPEMBI
OINHCHIBAIOT KaKyl0 — TO XOpOLIO JETEPMUHHPOBAHHYIO peanrvHocms...”). Ilpennmaraemas
WHPOpPMAIMOHHAs KOHIEMIUS MPOSCHSAET — YTO JKE Takoe ecTh JTa “XOpouo
JeTepMUHUPOBAHHAS PEAIBHOCTE , YTO HA CAMOM JIeJIe U3y4aeT MaTeMaTHKa.

[IpenmerHast o6nacTe ‘“YMCTO CO3HATENBHOTO NPOAYKTa  —  QUIOCOPCKUX |
PENUTHO3HBIX KOHLEMIUH B OTAMYME OT MAaTeMaTHKU TPaKTHUYEeCKH He MOoJJaeTcs
¢dbopmanuzanuu, B IEpBYIO odepelb MOTOMY, YTO B 3TUX KOHIICIIIHSIX PacCMaTpPHUBAIOTCS, B
TOM YHCJIe, 1 BOIPOCHI CYIIECTBOBAHHS [3JIEMEHTOB M CUCTEM | HH(POPMAIIUK BHE MHOXKECTBA
Marepusi, Tie OTHOIIEHWE UCTHHHOCTH TPH B3aUMOJCUCTBIH HH()OPMAIMOHHBIX CTPYKTYP
rmepecTaeT OBITh TNPUHIUIIHAATBLHO HeoOXoauMbIM. COOTBETCTBEHHO, (uiocodckue u
pPENUTMO3HbIE TIOCTYJIATHl OKa3bIBAlOTCSI BECbMa M BECbMAa HEOIPEICICHHBIMU, a B
000CHOBaHHE HEOIPEIENCHHOCTH IOCTYIHUPYETCS — SIBHO WM HESBHO - NPUHIMIINAJIBHAS
HEBO3MOXXHOCTh IIOCTM)KEHHUSI UEJIOBEYECKMM CO3HAaHHEM “O0’KECTBEHHOIO IIOMbIcCia”
(moctynupyercst ‘‘HEIOCTATOYHOCTh OCHOBaHUSA U T.1.). Marepuanu3M, Kak MpPaBUIIo,
paccMaTpuBaeT JaHHbIE IPOOJIEMBI BECbMa ITOBEPXHOCTHO, XOTS (a MOXET M IOTOMY 4TO)
KOHIICTIHMS CYIIECTBOBAaHHMSA HEKOe BeyHOH Marepuu COBEPIICHHO aHAaJOIMYHO MHUCTHYHA
W TpaHCLEHIEHTaJbHA, KaK, HAaIpUMep, KOHIENIUs BeYHOro bora B XpucTtuaHcTBe WM

BeuyHoro Jlyxa B ['ereneBckoii ¢punocodpum.

B nanHOV MHGOPMAIMOHHOW KOHIEIIIHH moOble punocodckue U peTUruo3HbIe
MOCTYJaThl U “HOMBICIBI” OKa3bIBarOTCs mo3HaBaeMbl. bor (Jlyx...) Temepb He 00s13aH OBITH
BCEMOTYIIEH — ¥ MOTOMY TpaHCLEHAECHTAIbHON — CYIIHOCTBIO YTOOBI co3aaTh Beenennyo u3
HUYEro; u3y4yasi CBOMcCTBa MHOXXeCTBa, MaTepHaIM3M IOJIYy4YaeT BO3MOXKHOCTh IIPEIMETHO
HCCIIEIOBATH ‘MaTepHAIMCTHUECKUE BapuaHThl  00Opa3oBaHus BceneHHOM; U T.11.

B T.4. Beme (pasmen 6.2) yXe TOBOPWIOCH O B YEM-TO ‘‘MaTepPHAIUCTUYICCKOM
BO3MOKHOCTH TOTO, YTO .CTIOCOOHOCTBH/ TEHIICHITHS K CAMOOPTaHHM3AIINH KAaKUM-TO (JTF0OBIM?)
obpazom BBIJICTIEHHBIX (PaBHO H CaMO BBIJIEJIECHUE) MOJMHOKECTB MHOXeCTBa
“Uudopmarus’” ecTh B KoMIUIekTe “Jloroc” W MOTOMY BHYTpPEHHE IpHCYyIa WHGOPMAIIHH.

JlarHOE TIpEINOoI0KEHHEe, BECbMa BEPOSITHO, TIOJIAETCSl PAIlHOHAIEHOMY aHAIH3Y, XOTS U He
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UCKIIIOYEHO, YTO MOTYT HOSBUTHCS MPOOJIEMbI, AHAJIOTUYHBIE TEM, YTO BO3HMUKAIOT IpU
MIOTIBITKE T0KA3aTeNNbCTBA EAMHCTBEHHOCTH TAaHHOW KOHIICTIIINN.

Takoe npeanonokeHne MOXKET ObITh BaXKHBIM IIPH PELICHUM, HalpUMep, IMIPOOIeMBI
MOSIBJICHUST Ha 3eMII€ JKHUBBIX, W, Jalee — CO3HATENbHBIX, CYIIECTB; XOTSA W BBITJISAUT
HaMHOT0 0OoJyiee BEpOSTHBIM — IOCKOJBKY BBITJISIAUT BEChbMa BEPOATHBIM HEBO3MOXKHOCTH
COOTBETCTBYIOIIEH TpaHC(HOPMALMK KAaKOro-TM00 MaTepHalbHOro OO0BEKTa — 4TO
“mporpaMMHBIE KOABI” 3THUX CYLIECTB MOSBWINCH B JaHHOW peanu3anuu BceeneHHo#
OJTHOBPEMEHHO (TTapayienbHo) ¢ Marepuen.

PaccmarpuBass nanHyro mpoOjeMy, B UYacCTHOCTH MOXHO OTMETHUTh BO3MOXKHO
HETPUBHAJIBHOE CXOJICTBO MHOecTBa “Mupopmanus” u XKusoro (B T.4. — “co3HATENHHOrO”
XKusoro) - kak B MHOXecTBe JIIOOOH €ro 3JIEMEHT COACPKHUT B cebe MHOKECTBO
(ur(popmanumio o MHoxecTBe) B LestoM, Tak u JIHK npaktudecku 1r000i KIeTKH OpraHu3mMa
COJCPKUT HH(POPMALIUIO O BCEM opraHu3me. XOTs 3/1eCh U €CTh CYIIECTBEHHOE Pa3iINuue — B
MHuoxecTBe MH(POpPMALIMS B KOKIOM DJIEMEHTE ‘MakCUMajlbHO ckara’ B “He-S” wactu, B
JHK cxatre HaMHOTO MEHbIIIE M IaHHBIE MOTYT OBITh *“ peallbHO Pa3BepHYTHI  — KaK HOBBIH

KJIOH OpraHu3ma.

Bo3Bpamasce K OHTONOTHH, €CIIM CaMOOpPTaHHW3alHsA JEHCTBHTENHHO BHYTPEHHE
npucyma MuadopMaruu, Tora He HCKIIOYCHO, YTO aOCOTIOTHO OCCKOHEYHOE MHOKECTBO
“Uudopmarus’” TEHCTBUTEILHO MOXET OBITh KIACCH(MUIIMPOBAHO KaK HEKHU “‘TIEPBHIHBIN
Teopert” - I'. Kantop (umutupyercs mo [48]): ““...The actual infinite arises in three contexts:
first when it is realized in the most complete form, in a fully independent otherworldly being,
in Deo, where 1 call it the Absolute Infinite or simply Absolute...” (...akTyaibHOe
OECKOHEYHOE BO3HHKAeT B TPEX KOHTEKCTaX: BO- NEpPBBIX, KOTJa OHO pealu3yeTrcs B
MaKCHMAaJIbHO COBEpPIICHHON (popMe, B MOIHOCTHIO HE3aBUCHMON BHE MHPOBOW CYIIHOCTH,
in Deo, KoTOpYI0 g Ha3bIBal0 AOCOIIOTHONH OECKOHEYHOCTBIO WIIM MMPOCTO AOCOTIOTOM...) .

C npyroii cTOPOHBI — BOBHUKAET BOMPOC — MOXHO JIM CYUTATh pa3yMHoi CyIIHOCTB,
KOTOpasi ecmb abcontomuo Bce 1 moToMy He MOXKeT HUYero nusMeHuts B Cede? Ilockonbky
naxe ecnu 3Ta CyIIHOCTh MOMBITAETCS YTO-TO B ceOe M3MEHUTh, HAIIPUMEpP — CTAapTOBATh
Hairy Beenennyio, OHa CMOXET JUIIb  aOCONIOTHO TOYHO CIIENOBATh CLIEHAPUIO AaHHOTO
M3MEHEHUS, KOTOPBIA CYIECTBOBAN “Bcerna’, B T.4. — ‘0 Havaja Ipolecca M3MEHECHUN ;
BKITIOYAsi SBOJIOIHMIO KAXKIOTO deMeHTa BeelleHHOM; B T.4. — BOJIOLHUIO KaXKIOTO YeTIOBEKa,

KOTOpast TAK)KE MMPOUCXONUT B COOTBETCTBUH C BCET/IA CYIIESCTBYIONIUM €€ CIICHAPHEM.
[Ipemmaraemasi  KOHIEIHS TAaeT BO3MOXKHOCTH 0OoJjiee  MpeaMeTHO W Ha Oojee

BBICOKOM YPOBHE TOHUMATh/ H3y4aTh (PyHAaMEHTAIbHBIE TPOOIEMBI ¥ €CTECTBEHHBIX HAYK.

Hampumep, oHa U3 TIIaBHBIX 3MHACTEMOJIOTHYECKUX TIPOOIeM yke Oblla yIIOMSHYTa BBIIIE —
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3TO TpobieMa aJeKBaTHOCTH SI3BIKOB HAYYHOTO HCCIICAOBAHHS MPH OMHCAHUHM M aHAIIN3e
MaTepHaJbHBIX OOBEKTOB M WX B3auMojedcTBuid. J[o cux mop Haumbolee pajuKaTbHBIM
pemieHneM naHHOW mpoOmemer Obutr “moctynar’ II. J{upaka: “shut up and calculate!”

12

“3aTKHUCH U cunTaiil!”). Temepb MBI MOXeM yxke ¢ Topa3zo 0oJbIIel yBepeHHOCTHIO CKa3aTh
- “be calm and calculate” (“ycmokoiics u cuuTail’”), NOCKOJIbKY Marepus ectb
nHGOpPMaIIMOHHAs CHCTEMa, W HET HHWYEro YIWBHUTEIBHOIO B TOM, YTO IPOLECCH B HEH
nojarotcs (opMaaTu30BaHHOMY (B paMKax IMOCTYJAaTOB TOM MM MHOW Hayku) aHanuzy. Ecnn,

KOHCYHO, JCKOAUPOBAHUC I/IH(l)OpMaI_II/II/I OBLIO IPOBECACHO KOPPCKTHO.

Hpyroit npumep — unes paspadorku T.H. “Theory of Everything” (ToE) — “Teopun
Bcero”, xoropas oObenuHmia OBl 4YeThIpe M3BECTHBIX CETOMHS “‘QyHIaMEHTaJIbHBIX
B3aMMOJICHCTBUS — IPaBUTALIMOHHOTO, DJIEKTPOMArHUTHOTO, CIA00T0 M CHIILHOTO; U KOTOpast
cTaJa TIOIyJIIpPHOM B MOCJeIHUE AecATIIeTHs. [IoNbITKM MOCTPOEHUS TaKOW TEOPUH 3aMETHO
AKTHUBH3HPOBAINCEH TIOCIIE CO3JaHMS TEOPHU DIIEKTPOCHaObIX B3aMMOJACHCTBHUH, KOTOpas
oObenuHUIA ABa W3 “‘QDyHIAMEHTAIbHBIX® B3aMMOACUCTBUN u mo3ke — CraHmapTHOH
MOJIEIH, B KOTOPOH, XOTS M B CYHIECTBEHHO MEHBIIEH CTENeHH, OOBEIUHAETCS U CHIIBHOE
B3aUMOJICHCTBHE.

Onmnako maxe 0e3 ydera WHGOOPMAMOHHON KOHIIEIIIIAN SICHO, UTO TaKas TCOPHS HE
MoxkeT ObITh TOE — kpome Toro, 4to He Bce B (PU3UKE CBOAUTCA K B3aMMOJEHCTBUSAM BBIILIE
(HampuMep, OYCHb BEPOATHO CYILIECTBOBAHWE  B3aMMOJIEICTBUS, KOTOPOE peanuzyem
npuniun Ilaynu mis GepMHOHOB), MOXHO OXHIAaTh, YTO NPH JaJbHEHIIEM pa3BUTHU
9KCHEPUMEHTAIILHON HayKu (KOTOpasi SIBJISIETCS] €AMHCTBEHHBIM HCTOUYHUKOM JI€HCTBUTEIHLHO
HOBOIl HMH(OpMamMu — CM. BBILIC) c OoypIION BEpPOATHOCTBIO OynyT OOHApy>KEHBI
ouepenHble “‘QyHIaMEHTAIbHBIE” CHIIBI, YTO MOTpedyeT pazpaboTku “Teopuil odepemHBbIX
Bcerop”. .Ho u3 nmaHHOW MH(MDOPMAIMOHHOW KOHICIIUU CJIEIYEeT YTO B KOHEYHOM HTOTE
peanbHas “Teopust Beero” Oyzer teopust cneunpuueckod MHOOPMALMOHHOW CTPYKTYPHI
“Martepusi”’, KOTOpas KakuM-To 00pa3oMm BeiAeneHa B MHoxectBe. Ho mpu 3TOoM ¢ yuetom
Toro, 4yro Marepuss ecTb dYacTb MHOXecTBa M MaTepualibHble OOBEKTHl BCEr/Aa
B3alMOJCHCTBYIOT C KaKIbIM 3JEMEHTOM, BKJIIOYas BO3MOXHBIE YIOPSIOUYEHHBIE CHCTEMBI
31eMeHTOB MHOXecTBa, M IO3TOMY Marepuss BCerfa OCTaeTCsl KaKOH-TO OTKPBITOU

CHUCTEMOM.

HNupopmarmonHas KOHICMIIUS MPUMEHUMA B usuke U Oonee mpeameTHo. Hampumep,
0JIMH U3 (PyHIaMEHTAJIbHBIX MTOCTYJIATOB KBaHTOBON MexaHuku (KM) 00 UACHTUYHOCTH BCEX
YaCTHI] JAHHOTO THITA CTAHOBHUTCS BIIOJIHE €CTECTBEHHBIM (CM. cBOiicTBO M7) — mHbOpMaIHs
YHHUKaJbHa B TOM, UYTO B HEW CYIIECTBYIOT WJICHTUYHbBIE KOIHUM, TaK YTO 3JIEMEHTapHbIE

YaCTHIBI OJHOTO THMA 3TO MPOCTO KIOHBI COOTBETCTBYIOIIEH MH(OPMAIIIOHHOW CTPYKTYPHI
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(aroput™Ma). Kak npyroil mpuMep MOMKHO YIIOMSHYTH 3KCIEPHUMEHTAIBHBIN (akT, 9TO
(IpakTUYeCcKN) y KaKIOW JJIEMEHTApHON YacTHUIBI €CTh CICNU(PUIHBIA TapTHEp -
aHTHYacTHIa. BeckMa BEpOSATHO 3TO CIEMyeT W3 MOJIOKEHHUS, YTO aTOPUTM MaTepHaTbHON
YacTHIBl JNOJDKEH OBITh OCHOBaH Ha oOpatumbix DJID m moromy Takke NOKEH OBITh
oOpatuMbiM. Toraa 4aCTHIIBI — 3TO aITOPUTMBI C IPSIMBIM TOPSIKOM BEITIOTHEHUST KOMaHI, a
QHTHYACTHIIBI — C OOpaTHBIM. S-4acTWIBl, Hampumep, (OTOHBI, HE HBWXKYTCA B
KOOPJIMHATHOM BpPEMEHH (HE KOHTPOJIUPYIOTCS COOTBETCTBYIOIIMM IMPABUJIOM) U IIOTOMY HE
MMEIOT aHTUYACTHII.

OTMeTuM, OJHAKO, YTO HE UMEIOT aHTh4yacTul U [lnankoBckue T-uacTuIipl, HO B
JAHHOM CIlydae - TIIOCKOJIbKY HX alroputMm pabotaet Ha DJID, koTOphIe a0COIIOTHO
CUMMETPHUYHEI.

CranoButcst Takke Oosnee 0OBSICHUMBIM Apyroil npuHuun KM — To, 4TO mpH 3BOIIOLUH
KBAaHTOBO-MEXAaHUYECKON CHCTEMBI NapaMeTPhl €€ COCTOSIHHUS TOJHOCTBHIO HE OIPECIICHEI.
JlaHHBIA TPUHOMO MMeeT (PyHIAMEHTAILHYIO MPUYHHY — JIOTHYECKYIO MPOTHBOPEYHUBOCTH
MOHATHUA “M3MCHEHHE” B KOHEYHBIX U HEaOCOJIIOTHO OECKOHEYHBIX CHCTEMaX 3CHOH
(daktrueckn mpeackazan KM. Ho B nmaHHON KOHIENIIMM BO3MOXHO CYIIECTBYET HEKas
JOTIOJHUTENIBHASI BO3MOYKHOCTh peaju3alliy 3TOW NMPOTHBOpEYMBOCTH B Marepuu. B camom
Jere, TMOCKOJIbKYy Martepusi ecTh HEKWH KOMITBIOTEp, CHTyalus B YeM-TO IOXO0XKa Ha
CUTyallMio, KOTJa B OOBIYHOM KOMIIBIOTEpE paboTaeT Kakas-HHOyms mporpamma. He
WCKIIIOYEHO, HAlpHMep, YTO s, HalmpuMep, MPOCTPAaHCTBEHHON INEPEeMEHHOH, YacThia
“nosydaer”’ onpeereHHOe MOJIOKEHHUE, KOrAa epekitouaeTcs onpeaeneHusii @JI13. Mexny
STUMH MOMEHTaMH TOJIO’KeHHe (M BO3MOYKHO HEKOTOpPHIE IpyTHe CBOWCTBA YaCTHUIIHI)
OKa3bIBACTCS HEONpEEeNIEHHBIM JUIsl BHEIIHETO OKPYXKEHHS — aHAIOTUYHO B KOMIIBIOTEpE
COCTOSIHME TIPOrpaMMBI HE ONpEIeNIeH0 BO BpeMs, TIOKa cpabaThiBaeT ouepeqHas
JJNIeKTpOHHAsi cxeMa. bojee Toro, ecimu B mporpaMMe €CTh MOJIPOrpaMMbl — COCTOSIHHE
MPOrpaMMBI HE OIPENIEIICHO Ha BPEMEHHON HHTEPBaJI, HEOOXOAUMBIHA JUII OKOHYAHUS paOOTHI
MNOAMNPOTpaMM. OTO BBHITJIIAUT KaK BHECEHHUE HEKOETO IETEPMHUHHUCTCKOro acmekra B KM
HEONpPENEICHHOCTh, B TO BpeMsl Kak Mpolecchl B Marepuu, KOHEYHO KBAaHTOBAHBI U
HEOMNpPEJCIACHHBI,  TpEeXJIe  BCEro  U3-3a  (QYHIAMCHTAIBHOH  NIPOTHBOPEUYUBOCTHU
noustus/penomena  “M3menHenue”. OaHAKO OSTH  TPOLECCHl  HE  SIBISIOTCA
HEOIIPEACIICHHBIMUA IPOU3BOJIBHO, W JBOJIOLIMM KBAHTOBBIX CHUCTEM BIIOJIHE

“IeTepMUHUPOBAHO” ONKMCHIBAIOTCS  BIOJIHE  ONPEACICHHBIMU  BOJHOBBIMU

GyHKIHSIMU. .
[onstust IpoctpanctBo n Bpemst ¢pyHaameHTanbubl B pusnke, 5T0 moHsATHs Mera-
¢usuueckue. IloHmmanue, uro 93TO (QyHIAMEHTanbHBIE, aOCONIOTHBIC TpaBwiIa /

BO3MOKHOCTH, KOTOPbIE€ YHUBEPCAJILHEBI B MHoxecTBe U, KOHCYHO, B MaTepI/II/I, 1 IOTOMY HE

73



3aBUCAT OT KaKWX-THOO TporeccoB B Marepud WM OT JIOO0OH ‘“‘cHCTeMBbl oTcdeTa”
MO3BOJISIET, HAIIPUMEP, IOHATh — IHOYeMy 00€ TEOpHH OTHOCHUTEIBHOCTH HEKOPPEKTHBI;,
Hanpumep korza B CTO orpunaercsi abCoNOTHOE HPOCTPAHCTBO-BPEMsI U IOCTYJIUPYETCS
SKBUBAJIEHTHOCTh BCEX HHEPIMOHHBIX CHCTEM OTCUETa M IOITOMY TEOPHsI OKa3bIBAeTCS
BIIOJTHE OYEBHIHO BHYTPEHHE MNPOTHBOPEYMBOH. OTMETHM, TaKKe, YTO NPUHLIUI
OTHOCUTEIIBHOCTH He sBHseTcss (yHIAMEHTAJIbHBIM, OH €CTh CJEICTBHE 3aKOHOB H
CUMMETpHH, AeHCTBYIOIUX B MaTepuu, npexnae Bcero — BpeMeHHoW cuMMeTpuu. Korna
JAHHOM CUMMETPUHM HET, NMPHUHIMI OTHOCHUTENBHOCTH HENPHMEHHM, XOPOIIO H3BECTHBIN
npumep — T.H. “napagokc 6mmsaenoB” B CTO. Bbonpiie o npuMeHeHnH WHGOPMALUOHHON

koHnenmuu B ¢pusuke cM. [Shevchenko, Tokarevsky, 2015].

B Guonoruun Mera-6nonorndeckasi mpobiema [kaxymuxcs -?] mepexoaoB ‘“Matepust
— JKuBoe — Co3HaHue”, BO3MOXXHO, CTAHOBUTCS TarKke Ooyiee ocMbiciuBaeMoit. [1upoko
W3BECTHO, YTO OYCHB TPYIHO OOBSICHUTH MOSBIICHUE Jaxke OakTepuii Ha 3eMIle Kak pe3yabTaT
CIIy9allHBIX, YUCTO (PU3UKO-XMMHUYIECKUX MPOIECCOB. XOTsA OaKTEpHUH — U OPTaHU3MBI TPOTUX
JKUBBIX CYIIECTB — IIOCTPOCHBI M3 COBEPIICHHO MaTepHANbHBIX aTOMOB, BEPOATHOCTH
COOTBETCTBYIOIIEH IIE€MM pEeaKknuid CIHIIKOM Maja Uil TIOSBICHWS 3/1eCh JKH3HU B
HaOmogaemele 1-2 mipxa. ner. Ho, XoTs MarepuaibHble OOBEKTHI W JKHBBIC (B T.d.
o0Jaaromnye Co3HaHWEM) CYIIeCTBa OYEBHIHO PA3NUYHBI — U MPUHAJICKAT K PA3IUIHBIM
MTOIMHOKECTBaM BO BcelleHHOM, Bce OHM MMEIOT O0IIyI0 OCHOBY, T.K. B KOHEYHOM CYETE BCE
OHH €CTh Kakue-TO WH(GOpPMAIMOHHBIE CTPYKTyphl. [loaToMy MaTepuanbHble, ‘“KUBBIE” U
“co3HaTeNbHBIE”  CTPYKTYpbl B  JEHCTBUTEIBHOCTHM MOTYT B3aUMOJAEHUCTBOBATH C
MIPUMEHEHUEM KaKMX-TO HEM3BECTHBIX CETOMHS CHJI; M 3TO JEHCTBUTEIBHO TaK, YTO CIENYET,
HampUMep M3 KaKIOAHEBHOTO OMbITA, KOT/Ia CO3HATENbHOE ACHCTBHE TpaHCc(opMHUpyeTcs B
MaTepuanbHOe JeiicTBHE, HalpUMep KOIZla CO3HAaHHWE YeJoBeKa YIPaBIsSeT €ro
MaTepHaJbHBIM TeIOM. Takum 00pa3oM, 0 KpaiiHeil Mepe, epBUYHbIe (PU3NKO-XUMUYECKHE
MPOILIECChl, Pe3yJbTaTOM KOTOPBIX CTajO MOsiBIeHHE OelKoBbIX Makpomonekyn u JHK
(PHK), Morny nmpoucXoauTh MOJ yHpaBiIeHHEM KaKOH-TO MPUMUTHUBHOU HeMamepuanbHol,
“BUpPTyalbHOW” HMHQPOPMALMOHHONH CTPYKTYpPBI, KOTOpas, B KOHEYHOM HWTOT€ DPa3BHJIACh,
HampuMep, B 4YelIOBEYECKOE CO3HAaHWE W KOTOpas co3fala K TOMy Jke cebe BIOJIHE
KoM(popTabenbHBIN MaTepHaTbHBIA JOMUK - Teno. [Ipu 3TOM BBITJISIAUT BECbMa BEPOATHBIM,
TE€M He MEeHee, YTO YeJIOBEUYEeCKOEe CO3HAaHNE JAeMCTBYET BO MHOTOM KaK aHAJIOT CTaHAApTHOTO
KOMIThIOTEpA — KOTJa “aKTHBHBIE KOMIIOHEHTHI , T.€. “mpolieccop” u “‘OrepaTUBHAS ITaMSTh
(“kpaTKkOBpeMEeHHasT TaMATh B IICHXOJIOTHH) paboTalOT B OCHOBHOM BHE Martepuu;
WCIIONb3Yysl YENOBEUECKHM MO3r KaK HEKHUHA ‘“KECTKHMH IUCK’; BCE A3TH KOMIIOHEHTHI
MTOCTOSTHHO OOMEHUWBAIOTCS MH(OpPMAanned, WCIIONb3ysl KaKhe-TO aHAJIOTH CHII, KOTOPBIMHU

CO3HaHHUC YIPaBJISICT OCTAJIbHBIM TCJIOM.
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COOTBETCTBYIOIINE CHIBI B CHCTEME ‘‘CO3HAaHWE- MaTepuaibHBIE CTPYKTYPHI , IIO
KpaiiHel6 Mepe B JKHBBIX CyIIeCTBaX Ha 3emiie, O4YeHb CJadbl ¥ MPaKTHIECKU
WHCTPYMEHTAJIBHO HE HU3MEPSUTUCh N0 CUX Top. TeM He MeHee OHH CYIIECTBYIOT H
NEHCTBYIOT, TaK YTO MBI HE MOXEM HCKIIOYUTh, YTO B PE3yJIbTATEe Pa3BUTH KOMITLIOTEPOB
OyayT pa3paboTaHbl CEHCOPBI, KOTOpPHIE OKAXyTCS HACTOJIBKO YYBCTBUTENBHBEI, YTO
KOMITBIOTEPBl OYAYT YBEPEHHO YIIPABISATHCS CO3HAHHEM, BKIIIOYAs HENOCPEICTBEHHO
MBICIISIMU. B 3TOM cilyyae BO3MOKEH BapHaHT, KOTJa YEJIOBEUECKOE CO3HAHUE CMOXKET
nepedpaTbCs B JIPYIYIO PE3UJCHIIMIO, TMOJYYHUB CTA0WIIBHBIM M IMPOCTO PEMOHTHUPYEMBIN
JKEJIE3HBI OpPraHM3M, KOTOPBIM HEe MOTPeOyeT AJIL CBOEro CYIIESCTBOBAaHHS OMOJIOTUYCCKON
nuim. Bripoyem, He MCKIIFOUEHO, YTO Takou “‘rymaHouy OyneT ¢ 0ONBIIUM YIOBOIBCTBHEM

3anpaBiAThCs OCH3MHOM, KOTOPBIH ObLI BBIAICPKAH, CKaxeM jieT 40, B 1yOoBoii OOYKe.

Brimme MBI paccMaTpuBaIM B OCHOBHOM OHTOJIOTMYECKHME M IMHCTEMOJIOTHYECKHE
aCTeKTHl, OTHOCAIINECS, B TEpPBYI0 O4epelb, K €CTECTBEHHbIM HayKaM; HO KOHIIEIIIUSI
MPUMEHHMA U B TYMaHHUTApHBIX 00NacTsax (uiocopun. 31ech BUAUMO CTOHUT CJIENATh TaKKe
HEKOTOpBIE 3aMeYaHMsl, OTHOCSIINECS K OCHOBHBIM CYIIECTBYIOUINM JOKTPHUHAM, B KOTOPBIX
paccMaTpuBarOTCS IyTH OyAyluedl SBOJIOLMM 4YEJIOBEYECTBA - HACAINCTUYECKOH H
MaTtepuaucTuieckoi. B uaeanuctuueckux (Ipexkae BCETO — B PEIMTMO3HBIX) KOHIEMIMIX
9Ta D3BOJIIOLMS, Kak IPaBWIO, pacCMaTpUBAaeTCsl Kak IIpoLecc, KOTOpbIH (haTaabHO
KOHTPOJIMPYETCS HEKUMH MOTYLIECTBEHHBIMH BHEIIHUMH CHJIaMH. B MaTepHaIncTHUecKuX,
B IIEPBYIO ouepear — Mapkcusme, — IONaraiT, YTO 3Ta 3SBOJIOLUS YIPaBIseTCs
“matepuanbHbIMU’  (“UCTOPUYECKUNA MaTEpHAIU3M~) 3KOHOMHUYECKHMMM 3aKOHaMH; B

113

oO1ecTBe [oOmecTBeHHOE MatepuanbHOe] briTHE ompenenser [WHANBUAyalbHOE WU
o0I11ecTBEHHOE] co3HaHHUE .

XOoTst MapKCU3M, BEChMa BEPOSITHO, OKa3bIBAETCSI KOPPEKTHBIM B OOBSICHEHUH COIMALHOM
SBOJIIOLMU B MPOILICAIIEM HCTOPHUYECKOM Iepuojae  (MOCIEeI0BATEIbHOCTh COIMATIBbHBIX
CUCTEM OT “TIEPBOOBITHOTO KOMMYHHU3Ma” K KallUTAIN3MY), B UH()OPMAIMOHHOW KOHIICTIIIUU
JaHHAs JIOKTPUHA BBIDISIUT KaK HWMEIONIas, BEChbMa BEPOSATHO, (yHIaMEHTAIbHBIC
orpanudeHus. Takoi BBIBOJ CICAYET U3 — UTO, B CBOIO OUEPE/b, CACAYET U3 KOHIICTIIIUY — U3
TOTO, YTO YEJIOBEYECKOE CO3HAHHWE MPHUHIMIHAILHO HeMarepuaibHo. CIeHapuil pa3BUTHS
CO3HaHUH (B AEHCTBUTEIBHOCTH — KJIOHOB HEKOH BEYHOM NPOrpamMMbl, KOTOpas HECKOJIBKO
MUJUTHAPJIOB JIET TOMY Ha3aJ co37ajlia MPOTEHHBI, Mp.) ¢ OOJBIIONH BEPOSTHOCTHIO HE
3aKOHYMIICS Ha dTare/ COCTOSHHH ‘‘YEIOBEYECKOTrO CO3HAaHUS ~, B HEM €IIE€ OCTaINCh
CUKBOJIBI, TIe OyAyT peanm30BaHBI OONBINAs CIIOKHOCTH CO3HAHHWS W €r0 BO3MOXKHOCTH

BOCIIPHHUMATh HOBYI0 HWH(OpPMAIMI0O W KOHTPOJHMPOBATH BCE OONBIIME ¥ OOJBIIHE

CTpyKTypsl B MHOXecTBe. U korfa MarepranbHble TOTPEOHOCTH YeTIOBeKa — XOTSI W BaXKHbBIE
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IUIsL CO3HAHUS (B T.4. AJIS €T0 CYIECTBOBAHMA) CETOHs, CTaHYT, KaK pe3yJbTaT Pa3BUTUS
TEXHOJIOTHH, HECYLIECTBEHHBIMH KOMIIOHEHTaMHU YeJIOBeUecKOoH >Ku3HH. COOTBETCTBEHHO,
BBIIVIAJUT BECbMa PAa3yMHBIM IPEIIIOI0XKNUTh, YTO B CIEAYIOIINX OOIIECTBEHHBIX CHCTEMAax
Oyzer neiicTBOBaTh 3aKOH “MHIWBUIyaIbHOE ¥ OOMIECTBEHHOE]| CO3HAHUE OTpEAETISeT
[MaTepuanpHOe u obOmecTBeHHOE] briTHe”. B TO BpeMs kak MapKCH3M OCTAaHETCS HEKoel
WHCTPYKLHMEH — KaK JeNaTh KalUTaIu3M; KOTOPYIO CTapaTelIbHO BBINOIHMIM MapKCHUCTCKUE
KOMMYHHCTHYECKHE MApTUH B OBIBIIMX COLMATHCTHYECKHX CTpaHaX, MpoBeIs oO0IecTBa OT
Yepe3 Tarbl BOCHHOT0 KOMMYHHM3Ma 10 KaruTaau3Ma.

B pesynbrare BecbMa BEposATHO, U4TO HaOiofaeMoe B Hamieidl BceneHHO# pasBuTHe
“[mpakTuaecku] Martepusi — Kuoe — [uenoBeueckoe] CozHanue” (“‘manplle W JaJbIie OT

3

Marepun”) mpomobKuTcs Kak ““...[demoBedeckoe] Co3Hanme - “‘[denoBedeckoe -?]
Coznanne -17 - “CozHanue -27...; rae “Co3HaHue -n” O3Ha4yaeT CIEAYIOLIUE
MMOAMHOXkeCTBA B MHOXKECTBE.

3

B “IIpobnemax dunocodpun™ [S1] B. Russell mucam: “...HO ecim KTO-TO 3aX04YeT

’

crate QuiaocodoM, OH NODKEH HAyduThesl He OoAThcs abcypaa . CeromHs Mbl MOXKEM
CKa3aTb, 4YTO 3T0 He Tak. [IpuHnuNuaneHO HET HHMYero aOCypAIHOTO B MHOXKECTBE
“Unadopmanys” 1 B ero KOHKPETHBIX MPOSABICHUAX. DTH MPOSABICHUS MOTYT OBITH JH000i1
CJIO)KHOCTH, MapaJoKCalIbHBIMU WM B BBICIIEH CTENEHU MapaJOKCAIbHBIMH, HO HE MOTY
ObITh aOCypIHBI; B TO BpeMs Kak B Hamieil BeneHHO# (1 BHe ee) Bce ecTh “‘ciioBa”, M BCE —

DJICMCHTAPHBIC YaCTUIbl W TAJIaKTUKH, XCHIIWHBI WU MYXYUHBI — BCE€ OHU €CThb MNPOCTO

HEKOTOpPbIe HHPOPMAIIMOHHBIE CTPYKTYPBHI.

C npyroit croponel Paccenr ObUT B YEeM-TO TIpaB — [UISI CBOETO BPEMEHHU.
HevictBurenbHo, (uinocopus Obula BechbMa cTpaHoW Haykod. Ecim  “oObIuHBIE” HayKH
M3y4YaloT Kakue-TO HeJoKa3zyeMble, HO, 10 KpalHel Mepe, IpoBepsieMble — C MPUMEHECHHEM
JIOTUYECKHUX WM IKCTIEPIMEHTAIBHBIX METOIOB — IIpobiemsl, ocie KanTa cTamo o4eBUaHO,
gTo ¢mrocodus “m3ydaer’ MPOOIEMBI, KOTOPhIE — IO KpalHEW Mepe, OHTOJOTHYSCKHE W
SMHUCTEMOJIOTUYECKHE — HeJoKa3yeMbl W He TmpoBepseMbl. Tak d9ro B ¢mrocodhun

JNEHCTBUTEIHHO HHOT/IA MOXKHO BCTPETUTh KaKOW-HHOYIb abCcyp/.

Ceropus ro0as mpoOiieMa CTaHOBUTCS, IO KpaifHel Mepe, B MIPUHIIUIIE, TTIO3HABAEMOI.
Kak, manpumep, ontonorus [IpocrpanctBa, Bpemenn u Matepuu craHeT, BeChbMa BEPOSTHO,
“ecTecTBEHHOW  HayKOM — Kakoi-To obOmacteio ¢usuku. OpHako, HE Kaxaas
nH(GOpPMAIIMOHHAS CTPYKTypa B MHOXECTBE MOXKET H3y4aThCs METOJIAMHU ECTECTBEHHBIX
HayK, HampuMep — eCJIM JIOKHAs, HeolpeleleHHas win OudypkaruBHas wHpOpManus

CYLIECTBCHHA IIpU CYIIECTBOBAHUU /3BOJ'HOL[I/II/I HsyqaeMoﬁ CTPYKTYPHI. B Ttakux ClIydasx
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CTPYKTypa CTAQHOBUTCS CIIMIIKOM CJIOXHOH [UIi omucaHus B (OPManM30BaHHOM TeOpHuH,
AMEIONIEeH OrpaHWYeHHBIM Habop moctynaroB. KpoMe Toro — kKak 3TO yke HeE pa3
YHOMHHAJIOCh — JF00asi BBIAEIEHHAsl CTPYKTypa HE MOXET ObITh BblAEICHA B MHOMECTBE
MOJTHOCTBIO; KaXKJasi CTPYKTypa SIBISeTCsl — B OOJbIIEH MIIM MEHBILIEH CTENEHN — OTKPBITON
CHUCTEMO.

BrIrnsaur BecbMa BEPOSITHBIM, YTO TAKHE CUTYallMH B JajlbHEHIIEM OyIyT U3y4aTbest
“HEeCTeCTBEHHOH  HaykoH, ¢uuocodueli, KoTopas IMOJydYaeT Tenepb MaKCHUMaJIbHO
(yHIaMeHTaJbHBIH MpeaMeT HccienoBaHuii — MHOXecTBO “Undopmanus”. Kotopoe, He
CMOTpS. Ha CBOIO IPEJEIBHYIO CIOXHOCTh, €CTh I[IO3HaBacMbli, HE TPaHCLEHIEHTAIbHBIN
00BEKT, JJI1 M3yYeHHs] KOTOPOrO YK€ cefiuac CyIIeCTBYET Pa3BHTHIA MHCTPYMEHTapHi —
TEOPHH MHOXECTB U sI3bIKa, KHOCpPHETHKA, TeopHs Oudypkauuii (CHHEpreTHKa); BOpoYeM H

ApYyTrue HayKu, BKJIrO4Yasa, KOHCUYHO, U CCTCCTBCHHBIC.
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