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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/ AGaees, 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/ A6xees, 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/ Basmmos, 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 (which mostly control forming of fixed information) and

LRI

“active” “Quantities” (which control changes), let be named “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?

10



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

main set), etc., where all elements interact using exclusively true information. I.e. Matter is

11



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, first of all, of mathematics, (if applied correctly, of

12



course) at describing, e.g., 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
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“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 without changes in fundamental laws that are the base at
creating of the logical system “Matter”’; and, moreover, Matter’s 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
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taxonomy, which is relevant to the particles’ structure) can be reduced to a number of the

groups of high-level symmetry.

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 Weizsidcker’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
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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
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.
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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
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
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[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;

(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 possible 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 “7T” 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
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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
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
(m, =ﬁD 10" Bev). These particles contain and their algorithm works on the “u-FLE”s

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 [cordinate] 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
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recent logical lattice that fills the space are extremely small comparing with the primary
FLEs.

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 axes, two types of particles exist, i.e.

“T-particles” “S-particles”. A T-particle at 3D spatial rest in the absolute spacetime/lattice
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moves along #-axes 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 spatial sections 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

3o 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

22



different by definition. So the Time rule/possibility is, formally, logically inconsistent, in
contrast to the rule/possibility Space.

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/ every elements of all/ every 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 uses 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 absolutely 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>}) and Achilles can appear ahead the tortoise “accidentally”.

However, besides the uncertainty above, to change something in an not absolutely
infinite system is necessary additionally 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”, as the
notions/ phenomena “Space” and “Time” above, is utmost fundamental and is, as an example
of “Quantities”, the member 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?
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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
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.

24



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
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,
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Matter and Consciousness, consist of separate informational structures. Though both
structures 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 realizations
of these rules/possibilities, i.e. 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 a thought is placed. Yet
another example, when all material processes are sequential in the true 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/Quantities “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 abstract 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 are fundamentally uncertain; and to ground this uncertainty, in

religions (in fact, in Idealism also) the principal impossibility of the cognition [at least by
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human’s 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.

Principal transcendence of main mainstream philosophical notions/phenomena ‘“Matter”
and “Consciousness” results in the fact that other sciences, which study concrete material,
alive and conscious objects, study in fact something what is transcendent and so principally
non-cognizable; and, though corresponding problem is studied yet for a long time in
framework one of main philosophical branches “Epistemology”, these problems remain be

unresolved in the mainstream.

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.
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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...”

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, first of all mathematics, in
describing and analyzing of material objects and their interactions. Until now most radically

99, <

this problem was solved by P. Dirac in his famous “postulate”: “shut up and calculate

12

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
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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.

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 I7) — the information is unique
thing that can have identical copies, so elementary 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 T-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, however can have different polarizations. 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 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
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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.
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 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 stage 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
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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
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
(and is outside this informational conception) 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
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which, at least the ontological and epistemological are principally non-provable (and so non-
disprovable) and non-testable. So in philosophy one indeed sometimes can meet now with

those absurdities.

Now any problem becomes, at least in principle, cognizable. However, not every
informational structure in the Set can be studied by nature science methods, for example if a
false, wuncertain 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

Nuadopmanimsa 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.

KiaioueBble ci1oBa: HH(bOpMaIIPIH, MHOXECCTBO, MaTCpI/Iﬂ, COSHaHI/Ie, BCGJ’ICHHaﬂ, OPpOCTPAHCTBO,

BpeMsI.

1. BBenenune

C aHTHYHBIX BpEMEH, BO3MOXHO H paHee, B ¢uiuocopun chHOpMHPOBAINUCH JBE
OCHOBHBIE OHTOJIOTUYECKHE (M, COOTBETCTBEHHO - SIMUCTEMOJIOTMYECKHE) KOHLENINH —
Marepuanusm u Upeannzm. O6e KOHIEINHT OB — M OCTAIOTCS 10 CUX IOp — OCHOBAHKI Ha

Bepe B HEKHE TpaHCIICHCHTaIbHbBIE (hyHIaMeHTanbHbIe CyniHocTH. B MaTtepuanu3me Takoi

* E-mail: shevch@iop.kiev.ua, sshev(@voliacable.com
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CymHocThIO sABIsieTCs BeuHas “Martepus”; B Maeann3me aHAJIOTHYHBIX (TakKe BEUHBIX U
TpaHcieHAeHTHBIX ) CymrHocTel 6ombme — “boru”, “Ayxu”, “Unen” u T.11.

[Tockonmpky 00e KOHIlENIMM HE Oojee YeM Bephl, JO0Ka3aTelIbCTBO HCTHHHOCTHU
000N M3 HUX OKa3bIBAE€TCS HEBO3MOXKHBIM, XOTS COOTBETCTBYIOIIHNE IOMBITKH, AUCITYTHI —

BpEMCHAMH BE€CbMa paJUKaJIbHBIC — BEAYTCA CHOBA U CHOBA YK€ B TCUCHUC TBICSTYCIICTHH.

Ho B Ha camom xene mpOojeMa TpaHCUEHACHTHCTH B Guiocopuu — Kak ¥ MHOTHE
IpyrHe — pa3pelrMa, MOCKOJIbKY ACHCTBUTENbHO (QyHaaMeHTanbHas CymIHOCTb, KOTOpas
HaXOJIUTCSA B OCHOBE BCETO, & UMEHHO — HHPOPMAIHS — HE SBJSIETCS TPAHCLEHIESHTHOH U, 110
KpaifHeli Mepe B NpUHLMIE, MO3HaBaeMa 4eraoBeKoM. OOOCHOBaHHE COOTBETCBYIOLICH
nHpopmarmonHoit (“Unpopmanus kak Aobcomor” (“the Information as Absolute”)

KOHIICTIIMK) KOHIICTIIIUY B (pu3nke 1 Gumocopuu NpecTaBiIeH0 B JaHHOH CTaThe.

Konuenmusa ompenenser uHpOpManuio Kak HaubOonee oOmMMH, peanbHBIA U
($byHIaMeHTaIbHbIH KOHIENT / peHoMeH - “AOCcooT”, KOTOPHIN CYIIECTBYET Kak aOCOJIIOTHO
OeckoHeuHOe MHOXKeCTBO (“MHOXkecTBo “‘Uupopmarus™) snementoB (MHOXkecTBa) U
WHPOPMAIMOHHBIX (T.€. JIOTMYECKHX) CBA3CH MEXKIYy D3JEMEHTaMH, IPU OTOM KaXKIbIi
aneMeHT MHOKeCTBa TaKkKe €CTh HEKOTopasi MHPOpMauoHHas cTpykTypa. COOTBETCTBEHHO
Martepus, T.e. BELIECTBO, WU3NyueHHEe M T.NM., U CO3HAHUE €CTh HEKOTOphIE peanu3aluu
nHpopmaruu. O0e CyIecTBYIOT Kak crielupruecKie — 1 OECKOHEYHO Majible B CPAaBHEHHH C

MHOXECTBOM — MTOJIMHOKECTBA MHOXKecTBa “Mudopmarms”.

IMpencrapnsemMas KOHICMIMS TIO3BOJIIET pas3pemiarbh, WM, IO KpaiHeH Mepe,
paccMmarpuBaTh Ha 0o0Jee BBICOKOM YPOBHE TOHHMMAaHUsS, 0a30BbIC OHTOJIOTUYECKHE U
AIUCTEMOJIOTHUSCKHE TPOOTIEMBI B PIIIOCOPUHN M €CTECTBCHHBIX HAYKaX.

2. O nonsatun “Uudopmanus’

Becema nHTEpeceH QakT, 4TO OUCKYCCHS — a 4YTO e Takoe WMHpopMmanus? - B
€CTECTBCHHO - HAy4YHOH, TexHH4YecKOH U Quiocodckoil IuTepaType B CaMbIX pPa3HBIX
HaTpaBJICHUSIX BelETcs YK€ MHOTHE rojibl 0e3 BhIXOJa Ha KaKOW-HHOYIbh COTIaCOBaHHBIN
pesynbrat. (P. A6aees [1]) —

“...B 3aBucuMoOcCTH OT 007aCTH 3HAHUS, B KOTOPOH IMPOBOAMIIOCH UCCIIEIOBAHHE,
nHbOpMaIKs TOJydniIa MHOXXECTBO ONpeAeiacHuil: uHpopMamus - 3TO 00O3HAYCHHE
COI[ep)I(aHI/ISI, nonyquHoro OT BHCIIHECTO ana B npouecce HpI/ICHOCOGHCHI/IH K HeMy

(Bunep); wundopmauus - orpunanue odHtpornuu (BpwutosH);  uHpOpManms -
KOMMYHUKAIIVSI ¥ CBSI3b, B MpoOLIECCe KOTOPOH ycTpaHsercs HeonpeaeneHHoCcTs (LllenHoR);
nHpopManusi - mepenada pasHooOpasus (Omidm); HWHGOpPMAIMS - OPUTHHAIBHOCTH,

HOBHU3HA; MH(OpMaLKs - Mepa CIOKHOCTH CTPYKTYp (Moib); nH(pOpMaIHs - BEpOITHOCTD
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BeIOOpa (Srmom); u 1.1, Kakmoe m3 3THX ompeneneHuil pacKphIBaeT Ty WM HHYIO I'paHb
(acmeKT) 3TOro MHOTO3HAYHOTO IMOHATHS .

He BpaBasice B monpoOHBIM aHanM3 IUCKYCCHM, OTMETUM JIMIb, YTO €€
IIPOAYKTUBHOCTh OKa3aJlaCh BECbMa HEBEJIHKa, O 4YeM CBUICTENbCTBYET, HaIpumMmep,
KOJINYECTBO oOIpeneNeHni MH(popManuy, NPUBOAMMON DPa3IHMYHBIMH aBTOpaMH B CBOMX
nyonukamusix. K mpumepy, B [I.C. Uepnasckuii [2] mpuBogut He MeHee 20 pa3iaMYHBIX
onpeneneHuid. OCTaHOBUMCSI HA ~ HECKOJIBKHMX M3 ONpeAeseHui (MoApoOHee CChUIKU CM. B

T.4. [2]), KOTOpbIe HanboJee Pa3IMYHbI 10 CMBICITY:

1. (®unocodekuii cnoBapp) "Hudopmanus (ot aar. informatio - o3HaAKOMJICHHE,
pa3bICHEHHE, TIPEICTaBICHUE, TTOHATHE) 1) cOOOIEeHne, OCBEIOMIICHHE O TIOJOKEHUN HIeT,
CBeleHHs O 4eM-Tu0o, TiepefaBacMble JIIOJBMH; 2) yMEHbIIaeMas, CHHMaeMast
HEOIPEICICHHOCT, B pE3yJibTaTe MOJy4eHHs cooOumeHud; 3) cooOlieHne, Hepa3zpbIBHO
CBSI3aHHOE C YIIPABJICHUEM, CHUTHAIbl B EIMHCTBE CHHTAKCHYECKHX, CEMAHTUYECKHUX H
MparMaTHYecKuX XapaKTepUCTHK; 4) Tmepegada, OTpakeHHE pa3HOOOpaswsi B JIFOOBIX
00BbeKTax u mpoueccax (HeXXHBOH U )KUBOH MPUPOAbI)";

2. "Undopmanus o3HAYaeT IMOPSAOK, KOMMYHHKAIIUS €CTh CO3JaHHUE IOPSIKA U3
Oecriopsi/ika WM, 10 KpaiHel Mepe, YBEJIHMUEHUE CTCIEeHU TOW YIOPAA0YCHHOCTH, KOTOpas
CYIIIECTBOBaA JI0 MOJyYeHHUS COOOIIeHUs";

3. “Nudopmarust ecTb MPOABIECHNE CBOWCTBA OOHEKTOB KUBOW MPUPOIBI OTPAKaTh B
(hopMe NCUXMUYECKHUX OLIYIICHUI ABUKEHHUE 0O BEKTOB OKPYKAIOLIETO MHpa’;

4, “Undopmanus..- OTHO W3 CBOWCTB TIPEIMETOB, SBICHUH, TIPOIECCOB
OOBCKTUBHOW  JICHCTBUTEIBLHOCTH, CO3/IaHHBIX  YEJIOBEKOM  YMPABJISIOIIMX  MAIlUH,
3aKIIIOYAIoNIeecs B CIIOCOOHOCTH BOCIPHUHHMATH BHYTPEHHEE COCTOSHHE W BO3JCHCTBHE
OKpYJKaroIeH cpeapl W COXPAHATH OIPEACIICHHOE BPEMS PE3yNbTAaTHl €ro; TepeaaBaTh
CBEJICHUS O BHYTPEHHEM COCTOSIHUU M HAKOTUICHHBIE JJaHHBIC IPYTUM MpPEaMETaM, IBICHUSM
U mpoleccaM ;

5. “Uudopmaruss - 310 (uiocodckas Kareropus, paccMarpuBaeMas Hapsjay C
takumH, kak [IpoctpanctBo, Bpems, Marepus. B camom ob6mem Buzae nHPOPMALUIO MOKHO
MPEJICTAaBUTh KaK COOOIIeHHe, T.e. (OpMy CBSI3M MEXAY HUCTOYHHMKOM, MepeIarolinM
COOOIIICHHE U TPUEMHUKOM, €T0 IIPUHUMAIOIIAM,

6. “Uudopmanus, kak M MaTepHs, CyLIecTBOBaJla M CYIIECTBYEeT BCerja...
HNudopmarus — HEOThEMIIEMBIH aTpUOyT MaTepUH W ABMKCHIS, PEATH3YIOMHUHA 3TOT CIIOCO0
CYILIECTBOBAHUS MaTEpUH, ABISAS Mepy H3MEHEHHMH, KOTOPBIMH COMPOBOXKIAIOTCS BCE
MIPOTEKAIOLINE B MUPE MPOLECCHI» '}

7. (K. Beitmzekkep, 1959 r. nut. mo [3], ctp.39.) “Tenepr HauMHAIOT MPUBHIKATH K
TOMY, 4YTO HMH(OPMALHMIO HEOOXOIUMO pPacCMATPUBAThL KaK HEYTO TPEThE, OTIUYHOE OT
MaTepud W co3HaHWsg... OTo [lmaroHoBckas wumes, ApucroreneBckas (opma, TaK
obnedyeHHast, 9To YemoBeK XX BeKa MpeArnoaraeT 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." (Muadopmarnus ectp HHGpOpMAIIHS,
a He MaTepus U He dHeprusl. TOT MaTepuan3M, KOTOPBIH He IPU3HAET 3TOT0, HE MOXKET OBITH
KH3HECNIOCOOHBIM B HacTosee Bpems. [4]);
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9.“®enomMen wHGOpPMAIMK €CTh MHOTOCTAIUIHBIN, HEOOpaTHUMBI mporecc
CTAaHOBJICHHUS CTPYKTYpPbl B OTKPBITOM HEPAaBHOBECHOM CHCTEME, HAYUHAIOLUUCA CO
CIly4yaifHOTO 3allOMHEHHOTO BBIOOpa, KOTOPBIM 3Ta cCHUCTEMa JeNaeT, Mepexols OT xaoca K
MOPSIAKY, W 3aBEPIIAIONIMNCA LIEJICHANPABICHHBIM IEHCTBHEM COINIACHO AITOPUTMY WIH
porpaMMe, OTBEYAIOLINM CEMaHTHKe BbiOopa.” [S];

10. “Muadopmanus mpencTaBiseT coOOW KaueCTBEHHYI0 W KOJHYECTBEHHYIO
XapaKTePUCTUKY OPraHW30BaHHOCTH OTpaKeHWs. BooOme uHdopManus - 3TO Kak Obl

HeKoTopass " cuia ", HampaBJIeHHas MpPOTHB JAE30pTraHU3allMid M Xaoca; B 3TOM CMBICIE
nHGOpMaIUs HEOTACTHMMa OT CTPYKTYPHOCTH, OPraHM30BAaHHOCTH MAaTEPUANbHBIX CHUCTEM

[6];

11. (Landauer,1999) “...Mudopmanus Hen30eKHO BIUCaHa B (PU3MUYECKYIO CPELdy.
Oto He abcTpakTHas cymHOCTh. OHa MOXKeT ObITh 0003HaUeHa Mpope3ssMu Ha mepdorapre,
OpHEHTaIlMe! CITMHA WJIM UMITYJIbCaMH, TIepeaaBacMbIME HelipoHamu®™ [7],

H, HAaKOHELl, —

12. “...Ecnu BBl 3aMHTEpECYETECh BOIPOCOM, YTO Takoe WHGoOpMAIlMs, U Haijere
COOTBETCTBYIOIIEE OIpeeieHne HH(PpOpMaluu B KaKOKH-JIIMOO U3 KHHT (YTO, BOOOIIE TOBOPS,
TPYIHO CHeNaTh, TAK KaK aBTOPBI WX HM30ETaloT aBaTh TAaKOE OIMPEICIICHHE), TO MOYKHO C
0O0JIBIIION YBEPEHHOCTBIO YTBEPXKIaTh, YTO JPYrHe aBTOPHI OYyAyT ¢ HHUM HE COTJIaCHBI .
[Petrushenko,1971].

W3 npuBeCHHOTO BHIIIE KAXKETCS BIIOJHE SCTECTBEHHBIM, YTO aBTOp [8] Bpome Obl
HUMeIl OCHOBaHUS IJIsl IBHO BBIpaKeHHOTO neccumusma. OHaKo, Kak OyIeT MmoKa3aHo jaajee,
Ha caMoM jeJie mpobiema omnpeaencHus NoHsATHs “WHopmanms” BHONHE pa3peninma,
TOYHEE - [0 KpaifHel Mepe, TOJ1aeTcsl IOTHYECKOMY aHalIu3y B 0OIEM BHJE.

Kpome TOro, OoTMeTHM, 4YTO BCE NPUBEACHHBIC BBINIC ONpPEACICHUS TOHSTHS
“udopmanms’ WUMEIOT OOMMWH TOHATHHHBIA AepeKT — Bce OHU TaBTOJIOTUYHBI:
“uadopmanms  ectb mHGopMarus® (“maHHBIE”, “anroput™m’, “coolbmieHme”’, “‘cBeNEHUS WU
1.11.). T.e. NMOOBIe TONMBITKH OMPEICIUTh MOHATHE ‘“‘WHpOpMAIUs dYepe3 4To-To Oojee
obmiee W QyHIaMEHTaIhbHOE OKa3bIBAIOTCS O€3pe3ybTaTHBIMH, - XOTS CETOAHS yKE B
y4eOHOW JIUTepaType MOKHO HAaWTH HECKOJNBKO “Teopuil nH(MOpMaIuu’, TAKAX KaK TEOopHus
nHpopMmarmn  Xaptiu - llleHHOHA, HECKONBKO “TEOPH CIOKHOCTH , TEOPUU AITOPUTMOB,

aBTOMATOB M T.II.

3. O nousitnm “MHoxkxecTBO”

Crenyrouiee pyHIaMeHTaIbHOE [IOHATUE, KOTOPOE HaM IOTpeOyeTcs B JanbHeiem
MpH TIOCTPOEHHH KOHIEIIMU — 3TO MOHATHE ‘‘MHOXecTBO . OKa3bIBaeTcs, YTO NpHU
MIOTIBITKAX OIPEJIEICHNs] TAHHOTO TMOHATHS B MaTeMaTHKe BO3HUKAET Ta )K€ Mpo0iieMa, 4To U
IIPY ONPEAEIEHUH HOHATHUA UH(POPMALUH — JIF000€ ONpeesieHHe OKa3bIBAETCs TABTOJIOTHEH,

(MHOXECTBO ecTh “Habop”, “amcaMOip’, “Komeknus’ [d1emeHTOB] W T.m.). OTnwmuwne
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COCTOWT MPAKTHYECKH JUIIb B TOM, YTO pA3BUTHE MATEMAaTHKH MPOHUCXOIMIIO IyTEM ee
MaKCHMaJIbHON (OpMalM3aliii, BBEJACHUS YETKHUX JIOTHYECKUX MpPaBWi/ OTpaHWYCHUN TpH
CO3/IaHWU OYEPEeTHOr0  pasfena/ oONacTH MaHHOW HayKd, B TO BpEMs KaK IOIMBITKH
(dbopmanm30BaTh TOHATHSA/ D3JEMEHTH/ CBSA3M B HWH(MOOPMAIMOHHON TEOPHH OKa3alnCh

CYIIECTBECHHO MCHEC IMPOAYKTHBHEI.

B koHeyHoM wWTOre B MaTeMaTUKE YK€ CTAIO0 OOMICHPUHSATHIM CUYHTAaTh, YTO
MOHSATHE MHOXXECTBA €CTh HEKOE HEONpeAeIsieMoe NEePBHYHOE MOHITHE, KOTOPOE MOXKHO
OIIPEJENUTh TOJILKO OrpaHHYEHHO dYepe3 Habop akcMoM, TOrja KakK Kakzas akcuoma
OIIpeneNnsieT OTAeNbHOE clieln(UIeckoe CBOMCTBO (HECKOIBKO CBOWCTB) MHOKECTBA.

dopManbHO CYIIECTBYIOT KaK U IpyTue MOAXOABI K MPOdeMe ONpeIeIeHHS TOHSTHSI
MHOXKECTBa, HanpuMep (Hanpumep, BaBuioB [9]), Tak u HekoTopble “Oosee oburue” [0
OTHOILIEHUIO K MHOXECTBY| MOHATHS; HampuUMep MOHATHs kaTeropuil 1 TonocoB (Goldblatt,
[10]; Baez, [11]; Jean-Pierre, [12]). Ho moao0Hble (GopMaibHbIC PACHIMPSHHS 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 Flemente von M genannt werden) zu einem ganzen” — “no0 MHO#CeCMEoM Mol
noHumaem n06oe coedunenue M onpedeneHHbIX pAIUYHBIX (PASIUYUMBIX) O00BEKMOS
YMO3peHus unu Hawell mvicau (komopule Oyoym Hasvieamvcs siemenmamu M) 6 edurnoe

yenoe.”

4. CBs13b NOHATHII MHOKeCTBA U HH(OpMaLIUH

Takum 00pa3oMm, B MaTeMaTHKe CIOXKHIIACH BEChMa MUKAHTHASI CUTYaIlUsl — CETOIHS
CYIIECTBYET HECKOJIBKO TEOpH WH(OPMAIMH M TEOPHUH MHOXXECTB, B TO BpeMs KaK CaMH
MOHSTHSA WHPOPMAINH U MHOXeCTBa (DAKTUYECKH HE OTIPE/ICIICHBI.

Jiis  TposicHEHWsS CHUTyallil BepHEMCS k KaHtopoBCcKOMYy ompeneneHU0
MHOXXECTBa. B JaHHOM OMNpeieNcHUH KIIOYEBBIM SIBIIICTCS  “ONnpedesieHHbIX pPAa3iuiHblX
(paznuuumsix) OOBEKTOB YMO3PEHHS WM HAIICH MBICITH — T.€. ONPEACIUTh MHOXKECTBO (KaK,
BIIPOYEM, U YTO YIOJHO KPOME) OKa3bIBAETCS HEBO3MOXKHBIM 0€3 UCIOIh30BAHUS TEPMUHOB,
OTHOCSIIUXCS K MOHATHIO ‘“mH(popmanus”. M B cBOW0 ouepenn, MOHATHE WHGOpMAIUs
MOSIBJISICTCS. TOJBKO B CJIyYae MOSIBJICHUS KaKOH-TO albTepHATHBBI (Pa3HOOOpa3us) [HEKHX
3JICMEHTOB MHOXecTBa]. T.e. cHUCTeMa MOHATHHM ‘“‘MHOXECTBO + uHpopMaius” Bcerna
CYLIECTBYET B €IUHCTBE — MHOMCECMBO ecmb (eOuHcmeeHuwli!) cnocob cyujecmeosanus
ungopmayuyu. MHOXKECTBO B JaHHOM KOHTEKCTE, SCTECTBEHHO IOHHUMAETCS B INHPOKOM

CMBICJIE, T.€. HE TOJBKO Kak ‘‘CoeTUHEeHHEe 3JeMeHTOB” . Ha MHOXXecTBe TakKe OInpeieeHbl
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mo0ble MH(OPMAITMOHHBIE CBS3U (HApUMeEpP, MaTEMATHYECKUE OIEpaIii), KOTOPhIE MOTYT
CyIIECTBOBATh MEXIy »dieMeHTaMu (cM. ompenencHus wuHbopmaruu 1-10  BrIme,
ONPE/ICNICHUs] KaTEeropuif, TOMIOCOB, TUIIOB U T.II.), ONpPEIENAIONINe KOHKPETHbIE CBOMCTBa
MHOXKECTBA U €r0 3JIEMEHTOB IPU YCTAHOBICHUU JAHHOW CUCTEMBI AKCUOM.

TexcT BbINIE, KOHEYHO, HE MOXKET OBITh MPHUHAT KaK HEKOe [MoiTHOe] ompeneieHue
MOHSATHH MHpOpMAIMA U MHOXecTBa. [lomHOE ompenenenne, yxe X0Ts Obl TOJIBKO MOHATHUS
MHOJKECTBA, MOXKET OBITh JJTAHO TOJBKO IyTEM ONpeOdeieHUsl €20 KOHKPEMHbIX CEOUCMSE, Mi.e.
nymem HOCMPOEHUSI CUCMEeMbl aKCUOM; OJHAKO YK€ CErOJlHS SBIACTCS TNPAKTHUYECKU
oOmienpu3HaHHbIM  (DAKT, YTO JaKE B  HBIHCIIHEM COCTOSHUM  TCOPHH OKa3bIBaCTCS
HEOOXOOUMBIM, YTOOBI CHCTEMA aKCHOM OblLIa OECKOHEYHOM. Tem He MeHee,
MOCTYJIMPOBAHHAS 3/ISCh CBS3b MOHATUNM MHOXECTBA M HMH(OpMAIMU JaeT BO3MOXKHOCTH
chopmynupoBarh Oonee oOmMA W IPPEKTUBHBIA MOXOJ K paccMaTpUBAcMbIM B JIaHHOM

cTaThe MpobdiaeMam.

5. Hekoropsle cBoiicTBa HHGOpMaLuu

Kak yxe roBopwioch Bblll€, B OTIMYME OT TMOHATHUS MHOXECTBA, IIOHIATHE
“unopmanns” GopMann30BaHO, CYLIIECTBEHHO B MEHBILICH CTEMEHH, T.. €€ Cgolcmea He
npeocmasnenvl 6 Guoe CUcmemMbl AaKCUOM, U3 KOTOPBIX MOXKHO ObIIO OB TOCTPOHTH
HETMPOTUBOPEUYUBYIO U MOJMHYIO Teoputo. CyliecTByoe Teopud HHpopMaluu (TOYHee —
WX akcuomatuka), T.e. Xaptiu- llleHHOHa (MpUMEHEHWE B CBA3M M (PU3HKE), TEOpUHU
CIIO)KHOCTH, aJTOPUTMOB, aBTOMAaTOB M T.N. (OCHOBHOE NPHUMEHEHHE B KUOEPHETHKE) —
0TpaxaroT (MO3BOJSIOT (POpMATN30BaTh) CBOWCTBA JAHHOTO MOHSTHS JIUIIb BEChMa U BeChMa
orpaHn4YeHHo. Takas cHUTyalusi €cTh CIEACTBHE KaKk OECKOHEUHOM CII0)KHOCTH TOHSATHUS
“uHdopManys’, TaK U OTPAaHIMYEHHOCTH A3BIKA, BKIIIOYAs OTPaHUYEHHOCTh MHIWBUIYaIbHON
("4emoBeIEeCKOM) MHTEPIPETAIIAN CIIOB/ TIOHATHH.

Tem He MeHee caenmaeM 37eCh OAHO oOINee 3amMedaHme: Jro0as WHPOpMAIMOHHASL
cucTeMa cocrosimas u3 0osiee 4eM OJHOIO JIEMEHTA, JOJDKHA COJEp)KaTh TaK )K€ HEKHUE
0a3oBple (MO-BUAMMOMY B OCHOBHOM JIOTHUECKHE) TIpaBujia/ BO3MOXKHOCTH YTOOBI
CYIIECTBOBAaTh MMEHHO KaK CHCTEMa KaKHX-TO HH(OPMAIMOHHBIX 3JIEMEHTOB; KOTOpBIE
SBIISIIOTCS  3JIEMEHTaMHU  YHOAMeHmanvHo2o o0bwezo Habopa (mmodcecmsa) Ilpasun/
Bozmooicnocmeri - “Jloecoca”, KOTOpbI — “mOpeBpalllacT HEYTO HEOMNPEICICHHOE B
napopMarmio”. OpHako TpaBWia/ BO3MOXKHOCTH JCHCTBYIOT TMPEXKIE BCEro IS
¢uxcupoBaHHOH HWH(OpMAMKH, B TO BpeMs KaK CYIIECTBYIOT M JUHAMHYECKHUE
nHpopMaoHHble 00beKTh. CooTBeTCTBEHHO B Jloroce, 1o Bceil BEPOSITHOCTH CYIIECTBYIOT
HEKHE JIOMOJHUTENbHBIE (YyHIaMEHTaJbHbIE “aKTHUBHBIC®  DIIEMEHTH/  MapaMeTphl

HCO6XO)II/IMLIC JUIsL H3MCHCHHI7I, KOTOpPBIC HE ABJIAIOTCA HpaBI/IHaMI/I/ BO3MO>KHOCTAIMMU,
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KOTOphIe 37ech HazoBeM “‘Koauuecmea”, TOCKONBKY MOHATHE/(DEHOMEH ‘‘KOIUYIECTBO”

OYCBHJIHO SBJISETCS 0a30BBIM B HH(POpPMAITHH.

Kpowme 3toro, Mbr MOXeM COPMYIHPOBATh HEKHE 0Owue CBOMCTBA HH(pOpManuu (B
JIOTIOJTHEHUE K “‘OmpeneneHus M nHbopManuu” B pa3ziene 2 — KOTOpPbIE Ha CaMOM JIENe TaK JKe

SIBIISTIOTCS JIMLIb ONIPENICIICHUSIMU HEKOTMOPBIX  CE0LUCME NHPOPMALIUH).

CroiictBo U1. Unghopmayus obwvexmusna u He mpedyem Haiuuus “pasymHoco
cywecmsea” 05 C80€20 CYUuecmeo8aHsl.

CroiictBo N2. Unghopmayus mooxcem cywecmeoeams, no Kpauueu mepe, 8 08YX
803MOMNCHBIX cocmosinusix: 1) — “Quxcuposannas ungopmayus”’, HaIPUMEP — PUCYHOK,
JUCTUHT KOMIBIOTEPHOH MpOrpaMmbl, U 2) — “Ounamuyeckas ungopmayuss” - MEHSIOLIEECS
nzobpaxenue, pabota MPOrpaMMHOTO KOJIa B KOMIIBIOTEPE U T.I1.

3mech  HEOOXOAMMO  HEKOTOpOE  JIUCTEMOJIOTHMYECKoe  OTCTyruleHwe. st
JaTbHENIIer0 pacCCMOTPEHUSI OTMETUM, UTO Ji700dsl OelicmeUumenvHo HO8as uHgopmayus o
eHewHeM [no ommuowenuio K uenosexy] Mupe modxcem OvbImb NONYYEHA UENOBEUECKUM
CO3HAHUeM MONbLKO 6  pesyibmame IKcnepumenma(os), J0b6oe HO60e 3HAHUE eCMb
Kamezopus. IMRUPUYECKaa. DTO HOBOE 3HAHWE B Haykax OQOpPMIISETCS B BHIE ‘aKCHOM™
(“mocrymaroB”, ‘3akoHoB Ilpupoasr’). B mampHelmeM co3HaAHUE MPUMEHSET aKCHOMBI JIJIs
Oonee mTOAPOOHOTO oOMFICaHWs/ aHaIN3a TPHUPOAHBIX IPOIECCOB WIH, HANPHUMeED,
MaTeMaTH4YeCKUX, MpodieM, pelasi HHKeHepHbIE 3aja91 WIH CO3/1aBast TEOPHH.

bonee toro, kak moxkaszan K. I'emens emie B 1931 1. [13], oKka3pIBaeTcs, 9TO
CYIIIECTBYET HeKasl TPaHHIla CJIOKHOCTH MaTeMaTHYeCKON TEOPHH, 32 KOTOPOH Teopus, JaKe
OCHOBaHHasi Ha HEMPOTHBOPEUMBON CHCTEME aKCHOM, CTAHOBUTCS HEINOJHOW — B TEOPUHU
CYIIECTBYIOT UCTHHHBIC YTBEPXKICHUS, KOTOpblE B Hell HemokasyeMsbl. [Ipumepom, BechMa
BEPOSITHO, MOKET OBITh (PaKT HEAOKa3yeMOCTH MCTHHHOCTH/ HEUCTHHHOCTH KOHTHHYYM —
runotessl B ZFC teopun, ycranosnennsiil K. 'egenem u I1. JIxx. Kosnowm [14], [15]).

B ToMm uncne u cBoiicTBa nH(OpManuy, yKka3zaHHble Beilie (onpexaenenus 1-9, 11 B
paszzene 2, coiictBa M1, MU2) ecTb BeIpaKC€HHBIE C HCIONB30BAaHHEM HEKOTOPOTO sI3bIKa B
BUJIEC ONPENENCHHBIX “MOCTYIATOB” amMnupuyeckue dannvie 1 B 3TOM OHH (CBOWCTBA) CMBICIIE
MajJo 4YeM OTJMYAIOTCs, HAalpUMep OT 3aKOHa BCEMHpPHOro Tsarorenus HproToHa. OpHaxo
HUMEETCS (PYHOAMEHMATIbHOE OMAUYUE MedHCOy NOCMYIAMAMU UHDOPMAYUY U NOCMYAANAMU
6 ecmecmeennvix Haykax (“3axonamu Ilpupoowr”). BTopbIE, CTPOrO TOBOPS, ‘“HE UMEIOT
mpaBa OBITH TOCTyJaTaMH~ - TIOCKOJIBKY OCHOBBIBAIOTCS Ha HEOOXOJMMOM, HO
HEJIOCTATOYHOM KPUTEPHH MOBTOPSEMOCTH KOHKPETHBIX SKCIIEPUMEHTAIILHBIX PE3YJIbTATOB B
KOHKPETHBIX YCIOBHSIX. ISl TOTO, 9TOOBI YHCIIO METIIIOCH Ha 9 HE00X0auMo, 9TOOB CyMMa

TMECATUIHBIX IMUQP IeTmiach Ha 3, oqHaKo U3 (DakTa, 9TO 3TO TaK, HE CIECAYET, YTO JAaHHOE
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9Hcio 00s3aTenbHO AenuTcs Ha 9. TouHO Tak ke u3 (hakTa, 9To B 71 IKCIIEPUMEHTAaX ITOJTydeH
OJIMH W TOT e Pe3ybTaT, HUKOUM 00pa3oM He CIEIyeT, YTO pe3yNbTaT OyJeT Takou ke B
n+1 skcriepuMenTe. Jlorndecku, ckaxkeM, - (U3UK, MOXKET TOIBKO 8epumb, UYTO PE3yIbTaT
n+1 skcriepuMeHTa OyneT “B COOTBETCTBHM C TeopHeid B 4acTHOCTH MIUPOKO H3BECTHOE
yrBepxkaenne M. HerotoHa “I do not feign hypotheses” - (“4 runore3 He U3MBIILISIO”) —
MPUHIAITHAIEHO HEBEPHO, 3aKOH BCEMUPHOTO TATOTSHHS, KaK M Mpoune 3akoHbl HproToHa (1
moOble Opyrue, Mo KpailHeH Mepe, - 6 ecmecmeeHHuIX HAYKax) ecmbv He Ooaee uem
unomesvl, XOms U 6036€0CHHbLE 8 PAHS NOCMYIAMO8.

B cnyyae undopmManuu Mbpl UMeeM NPUHUUWIHNAILHO WHYIO CUTYALHIO - OOCHAMOYHO
00UH pa3 SKCNEPUMEHMAIbHO OOHApYdICUmb UHDOPMAyUio, m.e. A3bIK, KAKOe-HUOYOb
MHOIHCECMB0O U HAOOP N02UYecKUx Npasuil Ha 3mom MHoXecTBe (cM., Takke, [16]), kak

OKa3bIBACTCs BO3MOKHBIM JIOTHYCCKHU ()OKaf)’amb, qTO JJIsA I/IH(bOpMaHI/II/I 9THU NIpaBujia (B T.4. —

MPUBEACHHBIC BBIIIE ONMPEACTICHUS H CBOWCTBA) 8epHbl 01 UHpOpMayuu 6cezodq.

B ToM umcne Bcerma BepHo u CBoiicTBo M3, KOTOpOE MBI MOJYYUM CIEAYIOLIIM
oOpa3oM. [ljsi 3TOr0 pacCMOTpPUM TMOHATHE “TYCTOrO0 MHOXKECTBA’, KOTOPOE BBOJUTCS B
000 TEOPHUU MHOKECTB: ITyCTOE€ MHOXKECTBO €CTh MHOKECTBO, HE COJAEp KAIlee HH OHOTO
aneMeHTa (cM., Hampumep, [9], [17]). Takoe MHOXXECTBO, B OTIWYHE OT JIFOOBIX IPYTHX
MHOJKECTB YHHUKaJIbHO — ITyCTO€ MHOXKECTBO CYIIECTBYET TOJBKO B €IHHCTBEHHOM YHCIIE,
0E30THOCHUTENFHO K TOMY, CKOJBKO W KaKHX CYIIECTBYeT MHOXXECTB  BOOOIIE (BIpoUEM,
gacTo OBbIBa€T MOJE3HBIM ONPEAETSATh KOHKPETHOE ITyCTOE€ MHOXECTBO JJIsi KOHKPETHOTO
MHOECTBa). M1 ecnu Mbl BCIIOMHHM, dTO JIF0O0€ MHOXKECTBO €CTh, BOOOIIIE TOBOPSI, CIIOCO0
CyIIIeCTBOBaHUS MH(POPMAIINHU, TO 00SI3aHBI CHIENATh BBIBOJ O TOM, UTO HYCHIO€ MHONCECHBO
cooepoicum 6 cebe 6ce 803MOdCHble (U “HeBO3MOJCHblE ) DNeMeHmMbl 6CeX BO3MONCHBIX
MHOJICecme — JJI TOTO, YTOOBI OIPENIEUTh MTyCTOe MHOXKECTBO HEOOXOIMMO YKa3aTh, YTO B
JTAHHOM MHOXXE€CTBE OTCYTCTBYET TaKOW-TO, TaKOW-TO, TAKOW-TO M T.A. — A0 ‘‘aOCOIIOTHOMU
OeckoHeyHocTH” (TMOHATHE ‘‘abCcoONMOTHOE” OyAET ompeneNeHO KOppeKTHO Huxke, CBOHCTBO
H6) — s1meMeHT; OKa3bpIBaeTCs, YTO IyCTOE MHOXKECTBO COBCEM HE TaK IYCTO, KaK 3TO
MPUHUMAETCS B MAaTEMaTHUECKON TSOpHUU.

TepMun “mycroe MHOXECTBO” Ha “uHopMalMOHHOM”  A3BIKE MO>HO
chopMyUpoBaTh Kak yTBepXkAeHUE “‘Hem Huuezo”. W nanee, Tak ke Kak U JUIS MyCTOTO
MHOXECTBA BBINIE, MOXHO CHENIaTh BBIBOJ, YTO BBIPAKCHHE “‘Hem HuUue2o0” CONEPKUT
nHpopMalio 060 BceM — YTO €CTh, YTO MOXKET OBITh (M 4YTO ‘““‘He MOXET OBITh , HO
CYLIECTBYET Kak JIOXHas WH(OpMAIUs) B MaKCHMajabHO (aOCOJOTHO) OECKOHEYHOM
dynoamenmanvrom mroxcecmee “Hugopmayus’”.

OpHako ciemyer MpOBECTH  OYEBHIHYIO MPABKY MAaHHOTO YTBEPXKACHHA, T.K. OHO

HEKOPPEKTHO, TIOCKOJNBKY CyIecTByeT HH(popmarus, uyTto HeT Hudero. COOTBETCTBEHHO
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MpaBWIBHBIM ~ OYIET Oeckoneunoe yukiuveckoe ymeepoicOoenue (Oanee  “Hynesoe
ymeepocoenue”):  “Hem Huueco, Kpome uHpopmMayuu 0 mom, wmo Hem Huue2o, Kpome
ungopmayuu...” . T.e. HyneBoe yTBep>KAEHHE €CTh OIHOBPEMEHHO W (PUKCHUPOBAHHBIA U
TUHAMAYECKUN HH()OPMAIIMOHHEIN 3JIEMEHT.

BepueMmcsa k onpenenenusm 1- 12 (3a uckimouenueM “ompenenenus’ H. Bunepa) B
pasznene 2. IlpakTwdeckn BO BCEX ITUX OIPENEICHUSX HESBHO MPHHUMAETCS, YTO IS
CyLIECTBOBaHUs HMHQOpMaUU HEOOXOAWM “HOCUTENb HHpopManuu” —  (Hampumep —
YeNoBEUYEeCKUid) MO3r,  Hammpyc, KommbloTep, T.1. Opnako HyneBoe yTBepxieHue,
coiepkaniee QyHIaMEHTaTIbHO OECKOHEUHYIO HH(POPMALIMIO [0 ONPENEICHUIO CYIIECTBYET

B OTCYTCTBHE KakuX Ju00 “Hocuteneil napopmanun”. OTcrona cieayer

CpoiictBo  U4: 6 cywecmeosanus ungopmayuu Hem He0OX00UMocmu 8

CYWecmeo8anuu Kakozo — Mo 6HewHe20 Hocumens, d MaK KAaK Hocumenb 6ce-maxu
He0OX00UM, MO eOUHCTNBEHHO BO3MOJICHVLIM — OKA3bIBAEWICA  6apuanm, Ko20d cama
unpopmayus seisemcs Hocumenem ungopmayuy. Bripouem, TaHHBI BBIBOJ MOXXHO OBLIO
OBl crienaTh U paHee U3 dKCIIEPUMEHTAILHOTO (aKTa, 4To Jr000e omnpeneneHine nHPOPMaIuH
TaBTOJIOTUYHO: TO, YTO MH(OPMAIKS €CTh HOCUTENIh CaMOil ceOst M TO, YTO OHa MOYKET OBITh

OTIpEIIEIICHA TOJIBKO depe3 caMy ceOsl, eCTh aKTUIECKHA OJIHO H TO JKE.

IIpoBons paccyxneHns, aHAJIOTUYHBIE TOMY, KaK 3TO OBUIO B Ciyyae IYCTOTO MHOJKECTBA,
oJTyyaeM
CroiictBo U5: 1106011 s1emenm 1106020 MHOdICecmea — cooepaycum 8 cebe  6ce

6803MOMCHble (U “Heso3ModcHble”) dnemeHmbl 8cex/ 0ObIX MHONCECME, M.e. MHONCECMBO
“Ungopmayus” 6 yerom. B camom nene, Uik TOTO, YTOOBI XapaKTepHU30BaTh (BHIICIUTH)
KOHKPETHBII 3JJIeMEHT He0OXOJMMO YKa3aTh BCE OTNIMYHS JAaHHOTO 3JEMEHTa OT I000To
IPYTOTO, BCAKAN 3JIEeMEHT B MHOXKecTBe “MHdopmanmst” cymecTByeT kak out mHpopMaImu:
“Sl/me-51”, TIe BO BTOPOW YACTH COIEPKHUTCA BCSI MHPOpPMAIHS 000 BCeX MPOYNX dIIEMEHTaxX
MHOkecTBa “MHbopMarus™; B BUIAE OTpUIIAHUSA, HO KOTOpPOE, TEM HE MEHee, COBIIaJaeT B

OCTaJILHOM C HH(pOpMAIen o 1000M/ BCeX 3JIEMEHTaX.

CIHCOK CBOICTB I/IH(l)OpMa]_II/II/I MOKHO OBLIO OBI Ipoa0JIKAaTh, U CIIMCOK OKa3aJICAd OBl
OCCKOHEUHBIM. Ho YK€ TPHUBCIACHHLIC BBIIIC CBOIICTBa Jar0T BO3MOXXHOCTH IIOKa3aThb
YHUKAJIBHOCTbL H (bYHI[aMCHTaJ'IBHOCTB (bCHOMCHa I/IH(i)OpMaLII/II/I. B ToM umcine u3 3THX

CBOICTB CJIEIy€ET:
- (He3aBUCMMOE HHU OT 4Yero Jub0) cywiecmeosanue “‘MakCUMaIbHO (20COJIOTHO)

OeckoHeYHOTO W (yHIaMeHTaIbHOTO  MHOXecTBa “MHpopmanus” H, COOTBETCTBEHHO

JTAaHHOM KOHIIEHIINH;
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- noamoma  MHOXecTBa/ KoHmenmww ‘‘MHopMarus”, TOCKOIBKY Ha MHOMKECTBE HE
CYIIIECTBYET OIIEepalHii, B PE3yJIbTaTe KOTOPHIX HEKOTOPBIA AJIeMEHT (JIFo00Tr0) MHOXKECTBA
Mor OBl TepecTaTh »dJIEMEHTOM MHOXecTBa ‘‘UHbpopmanms’. Kpome Toro,  maHHOE
MHOKECTBO COAEPIKHUT BCIO/ IIIOOYI0 BO3MOXKHYIO JIOKHYIO mMH(popMarmio. [Ipuuem o0beMm
JIO)KHOW MH(OPMAIINH, BO3MOXKHO, OECKOHEUHO MPEBHIaeT 00beM UCTHHHOH, (XOTSA, UMes
JIeno ¢ “a0CcoMmoOTHBIMA® OECKOHEYHOCTSIMH, T.€. 3a TMpeAelamMu 0 CHX TIOp
paccMaTpuUBacMbIX B MAaTeMaTHKE CIydyacB MHOMECTB, TaKOe YTBEpXKACHUE Tpelyer

MIPOBEPKH);

- Henpomueopeuusocmv JaHHOW WH(GOPMAIMOHHOW KoHIenuu. B camoMm nere,
HEMIPOTUBOPEYHBOCTH HEKOTOPOH TEOPUHU/ KOHIICIIIUK B MaTEMaTHKE 03HAYAET, UTO B PAMKaX
JAHHOW TEOpPUH HEBO3MOXXHO JO0Ka3aThb HMCTUHHOCTH (JIBYX) JIOTMUECKHM HECOBMECTHBIX
pe3yJIbTaTOB — 00s3aTeIbHO OJMH U3 BBIBOJOB B TCOPHU JIOJDKCH OKa3aThCs JIOKHBIM. B
MPOTUBHOM CJlydae TEOpHUs MPOTUBOpEYHMBa (M, COOTBETCTBEHHO, B Cily4yae OOHApYKCHHUs
Takoro (hakTa nepecracT ObITh Teopuel). B ciyuae maHHON KOHIIEHIHM, TAKOE TOJIKOBAHHE
HE MpPEJCTaBIAETCS MNPUMEHUMBIM, B T.4. IO TMPUYMHE TOTO, YTO MOJYYEHHUE JIOKHOU

“H(pOpMAITIN IPUHIUITHAIIEHO HE PUBOANT K BRIBOY O JIOKHOCTH KOHIICTIIIHH;

- B CWIy aOCOJIOTHOH MONHOTH W (YyHIAMEHTAIHHOCTH MOHSTHA HWH(POPMAIUUA MBI
NPUHYUNUATILHO He MOdCeM 8bllimu U3 npedenog NJAHHOTO TIOHSATHS, YTOOBI 0oKa3ams e20

€OUHCMBEHHOCD.

yKa)KeM, TAKXKC, CIIC HCKOTOPBIC 0a30BBIE CBOMCTBA I/IH(I)OpMaI_II/II/Il

CoiictBo U6: [lockonvky npeobpasosanus (onpedeneHue KOHKpemHou) ungopmayuu
€c600UMCsL K nepebopy anbmepHamus, HeCMOmps HA C8010 “‘abCcoomuy0 6eckoHeuHocmy”,

¢

MHOdCcecmso “Unpopmayusn» “, ecoma 6eposimuo, OUCKpemHo .

B onpexnenenun cpoiictBa M6 ecTh aABa MOHATHUS, KOTOpPBIE TPEOYIOT JOMOJIHUTEIBHBIX
nosicHeHuil. Bo-mepBbIX, 3TO MOHATHE “AUCKPETHO” (XOTS W C 3aMeyaHHEM ‘‘BecbMa
BEpOATHO”’), TOCKOJIbKY, HAalpuUMeEp, CYIIECTBYET KOHTHHYYM (KOTOpBI, KOHEYHO, €CTh
IOAMHOXKECTBO MHOXKeCTBa), KOTOPBIM IO ONPEIECICHUI0 HE NHUCKPETeH. BO BTOpBIX — B
CTaHJApPTHOM TEOPUU MHOXKECTB YTBEpPXKAAETCS, 4YTO “abCcoMIOTHO  OECKOHEYHOro”
MHOJKECTBA HE CYIIECTBYET — €CJIM MPUHATH, YTO TaKO€ MHOXKECTBO X €CTh, TO BCErna OT
HEr0 MOYHO 00Pa30BaTh CTENEHHOE MHOXECTBO, 2°, MOIIHOCTH KOTOPOTO CTPOTO GOIbIIE

MHOecTBa X. OmHaKo, HaNpUMep, U3BECTHO, YTO €CIIM BEpHA KOHTHHYYM - THIIOTE3d, TO

MOIITHOCTh KOHTHHYyMa paBHa MOIIHOCTH ‘“‘IUCKPETHOTO” CTENEHHOTO MHOXECTBa
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HATYpAIbHBIX 4HCed, 27, T.e. HENPEepbIBHOE M IHCKPETHOE B KAKOM-TO CMBIC/IE BIIOJNHE
SKBHUBaJICHTHBI. COOTBETCTBEHHO OECKOHEYHAas MOCIeI0BATEIFHOCTh CTENIEHHBIX MHOYKECTB
nake HaTYpanbHbIX uncen Yi=2", .... ;=2 ... k_ o, (rae 0, 03HAYACT, B CBOIO OYEPEb,
“abcoitoTHAs OECKOHEUHOCTH ), KOTOpasl B OINPENCICHHON CTEICHU MOJCIUpyeT ‘‘mepedop
albTepHATUB, JIOJDKHA MMETh MaKCUMaIbHYK) MOIMHOCTH (OBITH  ““abCOJIOTHO
0ECKOHEYHBIM~ MHOXKECTBOM), TOCKOJIBKY B OTOM cCJy4ae IIOHATHE OOpa30BaHUS

“CIIEIYIOIIETO CTENEHHOTO MHOXKECTBA Ha OECKOHEUHOCTHU TEPSET CMBICIL.

Hpyroil moaxon nmpu paccCMOTPEHUH NMPOOIEMBI “aOCOMIOTHO 0ECKOHEYHOTO™ CIIeyeT
13 MOHATHA “HYyNb . XOTS MpaKTUIEeCKH Jr00ast apudmeTrka coaepkut “0” u B OOJIBIINHCTBE
Cly4aeB OH TPUMEHSETCS KaK HEKOe YHWCIIO0, OH YHCIOM HE SBISETCS W BBOJIUTCS B
apu(MeTUKU CIIeLUaIbHBIMU NIPaBUIaMU. B 1€HCTBUTENIBHOCTH HYJIb HE €CTh YHUCIIO, HYJb —
9TO KOHKPETHOE ITyCTOE MHOXKECTBO [IJIi KOHKPETHOTO  MHOXECTBa 4ucel: “[31ech
(manpumep, Ha YHUCIOBOH ocw)] umcen Her . MIMEHHO MOATOMY B 000U apudMeTHKe
paspelieHo JesieHne J00ro Yucia Ha JII000e CKOJIb YTOZHO Majloe YHCIIO, HO 3alpeIleHO
NeJICHHe Ha HyNb, IOCKOJBKY Ppe3yJbTaT OKasbIBaeTCsl “abCONMIOTHO HEONpPEIe/ICHHBIM .
Takum 00pa3oM, Mbl MOXEM paccMaTpuBaTh aOCOIIOTHO OECKOHEYHOE MHOXKECTBO Kak
HEKWW pe3yabTar (akcuomy ?) IeneHus Jr00ro “o0bdHOr0” YHciia [BO3MOXKHBIX BAPUAHTOB

4ero-1n0o0] Ha HyJIb.

CroiictBo M7: (Ilo xpaiiHeil mepe, uctuHHas uHGOpMauus) uxgopmayus 6

MHOdcecmee “Unopmayusi”, a makice 8 €20 0ZPAHUYEHHBIX NO MOMY UIU UHOMY NPUSHAKY
noOMHOdCECMBax, Modicem Ovimb “‘abcomomno mounou” . Hanmpumep — nBa MISHTHUYHBIX

TeKCTa “abCOJIFOTHO TOYHO™ COBMAJAIOT 110 CMBICITY; H:

CroiictBo U8: /3 moco, umo Hynegoe ymeaepoicoenue, codepaicaujee Oantvle 060
8CeM, 8blpA3UMO HA npaKmuiyecKu a1000M A3blKe, Cﬂedyem, umo u ocmajlbHa:A uHQbOPMCZI/;M}Z
u3 muosicecmea “Ungopmayus”  vipazuma Ha KaKkom — aubo s3vlKe.

XOTS W IpH YCIOBUN OECKOHEYHOTO Pa3BUTHS S3BIKA.

Hakonery oTtmeTnM, 4YTO XOTS Mbl HE MOXXEM OIpPEAEIUTh IOHATHE/(PEHOMEH
“Nudopmanus’ MOCKOJIBKY OHO MaKCUMaJIbHO (DyHIaMEHTaIbHOE Yepe3 YTO-HUOY/Ib
Oosee obmiee U (yHIAaMEHTaIbHOE, BOBMOKHO, TEM HE MEHee, aTh BIIOJIHE o0Iiee
OTpeJieNIeHUe MOHATHIO “WH(POPMALMOHHBIN 00BEKT : “MH(OPMAIIMOHHBIA O0BEKT”
€CTb CHCTEMa CHMBOJIOB, KOTOpas CTPYKTYpUpOBaHa B COOTBETCTBUU/ C
WCIIOIb30BaHUEM MHOXKecTBa (GyHaameHTanbHBIX [IpaBmi, Bo3moxxHOCTEH W
“KomuuectB”  “Jloroc”. HekoTtopeie mpumepsl 3J€MEHTOB MHOxecTBa ‘“‘Jloroc”

MPUBCACHLI HUKC.
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6. [Ipumenenne konuenunu. Marepusi u CozHanue

ITepBBIM OCHOBHBIM BOIIpPOCcOM (uiaocodrn He sABIsSETCS Bompoc “UTo MepBUYHO —
Marepus win Cosznanme?” [16], TaKOBBIM SABJISETCSA BOMPOC “A ymo xe Takoe Matepus u
Co3znanue? ”.

B pamkax wueobxodumo smnupuueckoeo (CM. paznen 5) Moaxoja B TO3HAHWUHU
BemHero mo OTHOUIEHUIO K HMHIWBUIYAJIbHOMY CO3HAHHUIO, Ha 3TOT BOIIPOC OTBETa
MOJTyYUTh HENb3 — TOMY CBHUJETENBCTBO €CTh JJINTEIILHOE COCYIIECTBOBaHWE M OophOa
JIByX OCHOBHBIX (punocodckux xoHmemnuil — Marepuanusma u Mneanusma. O0e KOHIENIUA
BeIYT (PAKTHUECKU OECHIOOHYI0 OUCKYCCUIO VoiCe HEeCKOIbKO Mmblcsayenemuil, U 3TOT TOITHI
SKCHEPUMEHT MPAaKTUUECKH OJHO3HAYHO YKa3bIBACT, YTO 0Oe KOHYenyuu ecms He Ooee uem
6epbl — 00KA3aMb UCTUHHOCTD TOW MJIM UHOM KOHICTIIIMA HEBO3MOKHO.

B ocnoBe Marepuanusma nexut ‘“‘cuctemMa 3akoHOB [Ipuponbr”’, olHAKO, KaK yKe
YKa3bIBAJIOCH BBIIIE, JIF000H 3akoH [IpHpo/ibl SMIIMpHUYEH U MOTOMY MOCTYJIUpyeTcs (T.e. —
[IPUHUMAETCS. Ha Bepy) Kak HeuTo nepBuyHoe. T. €. MarepuanusM €CTb HU UTO MHOE, KaK
Bepa B Bemukuit Marepuamuctuueckuii [lpuntun “Omo mak, nomomy umo smo max” H
[I0TOMY, HallpuMep, OH HE MOXET OTBETUTh HA BIIOJHE €CTECTBEHHBIN BOIIPOC — “TIOYEMY
3akoHBI [Ipupoasr BooOIe cymecTByroT? .

Wneanmnsm Oomnee SMUCTEMONOTHYECKH OOOCHOBAH: OH YTBEPXKIAET, YTO 3aKOHBI
[Ipuponsr ycranoBiensl pasymHsiM Coznarenem, korna OH co3naBai Ty camyto llpupomy.
Opnaxo eme B koHIle 18 cronerus Y. Kant mokasan [18], 4To mokasaTh CyllecTBOBaHUE/ HE
cymectBoBanue Co3znatens HEBO3MOXXHO. Kpome Toro, ans coznanus [lpuponsl “u3 Huuero”
Heo0xoauMo, uTo0sl Co3/aTenls ObUT BCEMOTYIIIUM, OJHAKO, KaK 3TO OBLIO MOKa3aHO eIle B
Cpennue Beka, Takas cuTyauus JIOrH4ecKy npotuBopeurnBa. CooTBETCTBEHHO B Mneanusme
MOSIBISIIOTCS  “MaTEpPHATUCTUYECKUE” BOIMPOCHl, HANMPUMEP — a OTKyAa (KakK) MHOSBHIICS

Cosnarens?

Takas curyanusi BO3HHUKaeT NMOTOMY, 4To. MoHATHA “Matepus” u “Co3HaHue” ecTh
noHsaTust ~ Mera-MdiiHCTpUM-Puocodckue W TONBKO — TpEeACTaBIEHHAas  371eCh
WHPOpPMAMOHHAs KOHLENIHMS TIO3BOJSIET CHUTYallMI0 CYIIECTBEHHO MposcHUTh.  Kak
MOKa3aHO BBIIE — WHQOpPMAaNMs CYyIIECTBYEeT BCeraa, “‘adCONIOTHO OECKOHEUHO OOJTroe
BpeMs; OHa (yHIAMEHTAIbHO, JIOTHYECKU, He Modcem Obimb Hecywecmeyrowjeu. Jns
CyIIeCTBOBaHUS HH(MOpPMAIIUU HE HY>KHO HUYETO JIOTIOJIHUTEIHHO K Hell caMOi; B TOM YHCIIE,
HampuMep, — He Hy)XHa OTJENbHO Takas ‘HEMOHATHAas Bellb KakK ‘‘HeMH(OpMalmoHHAs
Martepus”. B camoM jene — XOTS MBI HE MOXKEM J0Ka3aTh €IMHCTBEHHOCTh MHOXKECTBA
“Uudopmarus”, TMpeACTaBIIAETCS BIIOJHE OYCBHIHBIM, YTO AK€ €CIU CYIISCTBYET HEKHU

BHEIIHUU 110 OTHOIIEHWI0O K MuoxecTtBy Co3marens (KOTOPBIA TOJDKEH CYIIeCTBOBATH
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“Ooryee IMTENLHOE BpeMs 4eM Bcerda”. XOTs MBI HE MOXKEM, B TPUHITUIE, HUCKIIOUYNTH
TaKyl0 BO3MOXKHOCTB), TO 3TO BHemiHee ue moowcem Ovimb 8blpajdiceHo 6 Guoe KAKou-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 Oeje, PA3IUUHbLE,
cneyuguueckum  00pazom  OpP2AHU306AHHbBIE  NOOMHONCECHEA Mmuoscecmea
“Uughopmayus’. IlockonbKy Kaxaplil 21eMeHT MHOKecTBa Bceria HH(PpOpPMaIlMOHHO 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 pacCCMOTPHUM Jajiee, 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”).
Paccmotrpum 3TH  dyHmameHTanbHBIe TIOAMHOXecCTBa (najee - MHOMKECTBA)

roapoOHee.

6.1. Mamepus

Hrak, Matepust ecTh HEKOE MHOXECTBO JJIEMEHTOB — DJJIEMEHTApPHBIX YAaCTHII,
BKJTFOYasi OOMEHHEBIC TSI OCYIIIECTBICHUS B3aUMOICHCTBUM (IT0JICH), CHCTEM YaCTHI] U MOJIeH
(mogMHOXKECTB  MHOXKecTBa “Marepus”) ®  T.I., TpPU ITOM JIOOBIC  3JIEMEHTHI
B3aUMO/JICUCTBYIOT UCKJIIOYHMTEIBHO C HCIOJb30BaHMEM HWCTHHHON wuH(opmaruu. T.e.
Marepus ecTs Hekoe mojobue kommbioTepa. llpemmonoxenue 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 TOSIBHJINCH MPAKTHUECKHA CPa3y C TOSBICHUEM OOBIYHBIX KOMITHIOTEPOB — CM.,
HampuMep 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 MOJIHBIIA.

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 “UHbopmanmonnsiii 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
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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, uneu C. F. von Weizsdcker’s 1950-54 1T, yTo KBaHTOBAasl TEOpHUS
MoxeT ObiTh Teopuel OunHapubix anbrepHaTHB (“UR- theory”), koTopass mmeer Beckue
npeanockuiku. Weizsdcker “..., ... Hatomknyncs ...”°(Lyre, [32]) Ha XOpoOIIO W3BECTHBIIM
MaTeMaTudeckuil (akt, 4yTo JI0O00W BekTOp B 3D MPOCTpaHCTBE MPEICTABISACTCA Kak
KOMOWHAIIMS JBYMEPHBIX CIMHOPOB, M3 YEro CleAyeT IO KpadHedl Mepe JBa BaKHBIX
cnenctBus: (i) — TPEXMEPHOCTH “TIPOCTPAHCTBA MOJIOKEHUH (T.€. 37ech 3D mpocTpaHCTBa),
u (ii) — 11000# 00BEKT B KBAHTOBOH TEOPHHU INPEICTABICHHBIM Kak 3jJeMeHT [ mibpbeproBa

MPOCTPAHCTBA MOXXET OBITh OMHCAaH B MPOCTPAHCTBE COCTOSHUHM, W30MOPGHHOM

MTOATIPOCTPAHCTBY TEH30PHBIX MPOU3BEACHUH IBYX 2D KOMIIEKCHBIX POCTPAHCTB.

Tenepb MBI MOXEM CKas3aTbhb, YTO IMPEAIIOJIOKEHNA BEILIC IMOJTYYUIN B paMKax JTaHHOM
KOHICIIIHHU JIOTUYCCKOC O6OCHOBaHI/Ie; KpoOM€ TOro, 1 B aJ€KBATHOCTHU S3BIKOB (B IIEPBYIO
ouepeap - MaTeMaTI/IKI/I), U B CyHNECTBOBAHUHU 3aKOHOB HpHpO,Z[I)I HHYEro 0co0o
YAUBUTCIIBHOTO HET, MOCKOJIbKY  JIA I/IH(I)OpMaI_II/II/I BHYTPCHHC MPUCYHIC CYLICCTBOBATH C

MPUMCHCHUCM JIOTUICCKUX CBsI3eH MCKAYy CUMBOJIaMU U CUCTEMaMH CUMBOJIOB.

6.1.1. Ilpocmpancmeo u Bpems.

IIpoctpancTtBo m Bpems ceromHs ompenensroTcss Kak ‘“‘BceoOmme (HopMbI OBITHS
MaTepuHu, €€ BaxHeWmme artpuOyTer” [33], XapakTepusyoomue “NpOTsSHKEHHOCTH M
“mTeNsHOCTE OBITHA. HeTpymHo 3aMeTHTh, YTO B JAaHHOM OIPEICIICHWH BEChbMa SBHO
MIPOCIIEKUBAETCSI HEUTO TOXO0XKEE HA TABTOJOTHIO — IOHSTHE MPOCTPAHCTBA OIPENENSIeTCS
yepes, CTPOTrO TOBOPs, HEOMPENeNIEHHOE MOHATHE “‘TPOTSHKEHHOCTh (st Bpemenu —
AQHAJIOTMYHO [PUMEHEHHE TOHATHS  “IUIMTENbHOCTH ). XOTsS, KOHEYHO, IOHATHE
MPOTSHKEHHOCTH (IUTUTENBHOCTH) BIIOJIHE KOHKPETHO OTIPEAEISETCS] IMITUPUIECKH, OCTAIOTCS
Te ke TPoOJIeMBI — OTKyJa (KaK) 3TH “(opMbl ObITHS MOSBHIHCE? UTO Takoe ecTh, TEM He
MeHee, “IPOTSKEHHOCTh U “IJIUTEIBbHOCTH ?

3mech CHOBa MMEEM CHUTYyalMio, KOrza ompenendiorcs — Mera-[MaiHCTpUM-]-
¢unocodcekue U, B TaHHOM citydae, MeTra-Qu3ndeckue MOHSATHUS, KOTOPhIE MOTYT OBITh Kak-
TO COAEPIKATEIBHO OIPEJIEIICHBI TOJILKO B paMKax HH()OPMAIIMOHHON KOHIICIIITUHY.

B unpopmanmonnoit konuenuuu (nogpodHee cm [Shevchenko, Tokarevsky, 2013,
2013a, 2015] Ilpocmpancmeo u Bpems onpenenstotrcss Kak siaemeHTsl Jloroca, T.e.
HEKOTOpBIE YHUGEpcalbHble (YHOAMEHmMANbHble [KOTOpBHIE [EHCTBYIOT Ha BCEM
MmuoxectBe]| J1ocuueckue Ilpasuna/Bozmoscnocmu nanuuue KOMopulx HeoOX00UMO OJs

eblOeeHUs (PaziuueHust) OmoOenIbHbIX 1eMeHmos 60 ecem Mmuoocecmese “Ungopmayus’.
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Tak 1 “npoTskeHHOCTH (WM “TIPOCTPAHCTBEHHBIM WHTEpPBAT ) U “IIATEIHLHOCTH (WIIH

“BpeMEHHOU MHTEpBaT’) TaKkXKe JEeUCTBYIOT BO BceM MHOXKECTRBE.

IIpu stom Ilpocmparcmeo (Kak BO3MOXHOCTBH) MO3BOJSET “‘pa3MecTUTh’ U (Kak
MPaBUIIO0) Pa3nu4yaTh (PUKCHPOBAHHYIO HH(OPMAIHIO, COCTABISAIONIYIO MAHHBIA SJIEMEHT
(cucreMy SJIeMEHTOB), TOTJa Kak Bpemsi xapakTepu3yeT AMHAMHUYECKYIO W3MEHYHBOCTH
JJIEMEHTOB M HMX CHCTeM -  BIUIOTh 10 MHOXecTBa ‘“UHpopmanms” B memom, rae
MIPOCTPAHCTBO UMeET OECKOHEUHYIO pa3MepHOCTb (M, KOHEYHO, B MHOXecTBax “ Matepus
I7Ie MpPOCTpPaHCTBO TpexmepHo U “Co3HaHuWe”, I KOTOPOrO0 MEpPHOCTh IPOCTPAHCTBA
HeusBecTHa). Kak mpaBuno, I[IpocTpaHcTBO ycTaHaBIMBaeT, YTO MEXAY Pa3lIUYHBIMU
3IIEMEHTaMH (PMKCHPOBAHHON MH(OpMalNK AOIKEH OBITh “IPOCTPAaHCTBEHHBIH MHTEpBAN .
JlaHHOE TpaBWJIO HUKOMM OOpa3oM HE yCTaHAaBIMBAaeT, KaKHM JOJDKEH OBIT HMHTEpBall,
€IMHCTBEHHOE TpeOOBaHHE — MPOCTPAHCTBEHHBI MHTEPBal HE JOJDKEH OBITH paBeH HYIIO
TOYHO. UYenoBek HETIOCPEACTBEHHO (1yBCTBEHHO) HEe BocnpuHuMaeT IlIpocTtpaHcTBO 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 ompenenenmsix Bpemenu CeromHs CYIIECTBYIOT MHOTO TOIXOAOB, BIUIOTH JO
YTBEp KICHHUM, YTO BPEMEHHU HE CYIIECTBYET - cM., Hampumep, Rovelli [36]. J. A. Wheeler
MMCaJT O BpEMEHH B KaKOH-TO CTETIEHU aHAJOTHYHO SHITUKIIONEINN:

“...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])

OmanM w3 HanOoJee TMONMYJSPHBIX SBISETCS OMpeNeNeHne  “‘BpeMs 3TO TO, YTO
MOKa3bIBAlOT 4ackl’. Ho BHOJMHE OYEBHMIOHO, YTO MAAHHOE OINpPEACIICHHUE 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 OIpelelieHue,
HampuMep, “BpeMs 3TO TO, YTO HUKOTAA He MOKAa3bIBAIOT Yachl”. M 3TO NeHCTBUTENBHO Tak,
Yachl HE IIOKa3bIBAIOT BpeMs, OHHU IOKa3bIBAIOT TOJBKO, KaK HEKHE 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, UTO 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” cayuunocs, U 00HOBpeMeHHO cayuaemcsa “8ce2oa’”), HO B DTOH IIYTKE COAEPIKHUTCS
MHOro npasiabl. I ganHoe “onpezeneHue” CTAHOBUTCS BIIOJIHE KOPPEKTHBIM B BUIE “Bpems
— 2MO JNI02UYeCcKoe NPAsUIo, YO He NO380JIAem NPUHUHHO-CIeOCMBEHHBIM (OUHAMUYECKUM)
npoyeccam cayyumscs cpazy”. DPPext Bcerma srocuuecku cuenyer nocie (“mozxe”)
npuauHsl. [Ipu 3TOM Heymo HeoOX0aUMO, YTOOBI IPU peaIn3aly IPUIHMHHO-CIIEACTBEHHBIX
coObITHId OHM OBUIM pa3zieieHbl B MHOXecTBE — M, KOHEUHO, B Marepuu; 310 “Heumo’”
MEXIy MPUYUHON U CIEICTBUEM MOKET ObITh OECKOHEYHO Majlo, HO OHO HUKOI/Ia HE PaBHO
Hymto ToyHo. B Hame#l Bcenennoil (uto BepHO M 1uid Bcero MHOXeCTBa, BIPOYEM) MBI
Ha3bIBa€M JTO HEUTO ‘“‘@pemennou unmepsan”’. COOTBETCTBEHHO, Bpems Kkak mMmpaBUIIO
yCTaHaBIMBAET, YTO JI000€ N3MEHEHNE COCTOSHHS JF0O0T0 00BEKTa BCErla COMPOBOXKIACTCS
KaKUM-TO BpPEMEHHBIM HMHTEPBAJIOM, 4YTO JaeT BO3MOXXHOCTh CpPaBHHUBAaTh CKOPOCTHU

WM3MEHEHU pa3INYHBIX 00HEKTOB.

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 O0O0BEKTOB (JIeMEHTOB (PWKCHpOBaHHONW wWH(opManun), Bpems, kak
BO3MOJKHOCTbH, ITO3BOJISICT M3MEHEHHE OOBEKTOB, B TO BpeMs Kak moHsATHe ‘‘V3MmeHeHHE”
JIOTUYECKH TIPOTHBOPEYMBO: Ka)XJ0O€ COCTOSHHE H3MEHSIOMErocs oO0beKTa 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.

OtmerumM, Takxke, 4ro o0a 5tu IlpaBuna/ Bo3mokHocth B MHOXeECTBe He
OrpaHU4YMBaIOT BEJIMYMUHBI IPOCTPAHCTBECHHBIX W BPEMCHHLIX MHTCPBAJIOB, KaK XU KOJIMYECTBO
MPOCTPAHCTBEHHBIX U BPEMEHHBIX ‘“‘H3MepeHuii”, 00pa3ys B MHOXKeCTBE, KaKk BO3MOXHOCTH,
a0COMIOTHO OECKOHEYHOE “TIPOCTPaHCTBO-BpeMsi MHOXKECTBA, KOTOPOE HMMEET, BEPOSITHO,
0ECKOHEYHOE YHCIIO N3MEPEHH, 10 KpaiHel Mepe MPOCTPAaHCTBEHHBIX; B TO BpeMsI Kak BCE
KakuM-TO 00pa3oM 000coOJIeHHbBIE B MHOXecTBe WHPOPMAIIMOHHBIE CHCTEMBI UMEIOT
COOCTBEHHBIE TPOCTPAaHCTBa-BpeMeHa [kak oOnactd B 0OIIeM MPOCTPaHCTBE-BPEMEHH

MHuoxecTtBa]. OTH TpOCTpaHCTBAa-BpeMEHa MOTYT II€peceKaTbcs, Kak, HamlpuMmep,
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MpocTpaHcTBa-BpeMeHa moaMHoxkecTB ‘“‘Marepus”, ‘“JKumoe”, m “Co3Hanme” B HaIei

Bcenennoii.

CeroaHs Mbl TO-BUAMMOMY 3HAEM TOJIBKO YTO MPOCTPAHCTBO-BpeMsI cucTeMbl “Matepust”
ectb [5]4D EBkmuaoBoe mpocTpaHCTBO (W TpakTHYECKH HE 3HAEM HHUYEro — KaKOBO
MPOCTPAHCTBO-BPEMSI  CHUCTEMBI ‘‘CO3HAHHE 4YeJoBeKa KpOME TOro, KOHEYHO, YTO 3TO
MIPOCTPAHCTBO-BPEMsSI HMMEET pa3MEpPHOCTh “HCTUHHOE BpeMsa~ (cM. pasn. 6.1.2.)), rue
pasmepHoctTn 4D moampocTpaHcTBa-BpeMeHM MaTepun COOTBETCTBYIOT 4 OCHOBHBIM
(yHIaMEHTaJIbHBIM CTENEHSM CBOOOIBI MpPU H3MEHEHHUSX COCTOSIHUH MaTepuanbHBIX
00BEKTOB — TPH NMPU M3MEHEHHH MPOCTPAHCTBEHHOTO MOJOXKEHHUsS W OJHa (KOOpAMHATHOE
BpeMms, (cM. pas3a. 6.1.2.)) mpu U3MEHEHHH BHYTPEHHUX cocTosiHUIl. Bce 3Tn pasmepHocTn
BCErJa CymecTByoT B MHoxecTBe, T.e. MaTepus (kak, BIpoueM, U Jiro0as Ipyrasi CHCTeMa B
MHOXECTBE) B HEKOTOPOM CMBICIE “‘(OpMHUpPYET” CBOE MPOCTPAHCTBO-BpeMsl ‘‘BhIOMpas’

KOHKPCTHBLIC Pa3SMEPHOCTHU B MHoXecTBe IJId CBOCTO CYHICCTBOBAHUA U DBOJIIOLMH.

PeanmsHOEe  mpocTpaHCTBO B aOCONIOTHOM  NPOCTPAHCTBE-BpEMEHH  Marepuu
COOTBETCTBYET BO MHOroM ompeneneanio Hrrorona 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 €ro0 OTpeJieIeHHe BPEeMEHH

“...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”
NPUHLUIIUAIBHO MTOJHOCTHI0 HEKOPPEKTHO. BpeMsi He MOKET Teub KyJa-To, HU Kak MpaBUIIO
HU KaK BO3MOXHOCTH (pa3mepHoOcTh). Mmmo3ust “notoka BpeMeH™ MOSIBISETCS BCIEACTBHE
TOTO, 9TO B COOTBETCTBHUH C 3aKOHOM COXPAaHCHHS SHEPTHH KAXKIIBII MaTepHUaTbHBIN O0BEKT U
cuctema “Marepus” B IICIOM HEMPEPHIBHO H3MEHSIIOT CBOC BHYTPEHHE COCTOSHHUE W/WIIN
MOJIOKEHHWE B TPOCTPAHCTBE, W JTOT HEMPEPHIBHBIN Mpolecc Bcerga 00s3aTeabHO
COIIPOBOKIAETCS MOCTOSHHO YBEJIWYMBAKOIIUMCS BPEMEHHBIMA MHTEPBAIIAMH MCTUHHOIO U
(ms  T-00BekTOB, cM. pa3n. 6.1.2) kKoopauHATHOTO BpeMeHH. Kak m BCskme “CTpensl BO

BpeMCHI/I” TaK XK€ ABJIAIOTCA UIITIO3UAMU — CUCTEMBI MaTCpHUaJIbHBIX 00BEKTOB U MaTepI/IH B

oejoM IpOCTO H3MCHINOT, B OOJNIBIIMHCTBE ClIy4dacB, TCKYLIHUC COCTOSIHHA B HauboJee
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BEPOATHBIC CIICAYIOIIUE, BKIIIOYasA, HAIIPUMEDP, JETCPMHUHHUPOBAHHBIE N3MCHCHUSA HHKaK HE
OTJIINYAIOTCA B 3TOM CMBICJIE OT CTOXAaCTUYCCKUX — IPOCTO B TAKHUX CIIy4dasixX BEPOATHOCTH

CJICIYIOMIETO COCTOSHUS PaBHA CIHHHMIIC.

Haxoneny otmetuM 4to 00a 3TH mpaBuia/ BO3MOKHOCTH B MHoOXecTBe (M, KOHEYHO B
KOHKPETHBIX MOJI-MHOXecTBaX, BKIO4as MaTepHuio) HUKAaK HE OTPaHHUYMBAIOT BETUYMHBI
MPOCTPAHCTBEHHBIX M BPEMEHHBIX MHTEPBAJIOB, OHM HE HMMEIOT KaKuX-JIMOO “BHYTpPEHHE
npucyumx mep”’, kpome toro [IpoctpancTBo u Bpems HukonM 00pa3oMm He BO3ACHCTBYIOT Ha
WHPOPMAMOHHBIE OOBEKTHI/CUCTEMBI, OHU JICHCTBYIOT HESBHO — KaK, HAIPUMeEp, JCUCTBYIOT
“o0bIYHBIE” TpaMMaTHYECKHE MpaBWUiIa B JIOOOM s3bIKE NPU HAamMCaHWU Tekcra. Kak u
HUKaKoW MHQOPMAIMOHHBIA OOBEKT/CHCTEMa HE MOXKET BO3/ACHCTBOBaTh Ha 00a mpaBumiia/
BO3MOXXHOCTM M Kak-TO HU3MEHATh HUX INPUMEHEHME; BKIIOYas, HampuMep, HHUKaKOH
MaTepHaJbHBI OOBEKT/CHCTEMa HE MOXKET TpaHCPOPMHUPOBATH MPOCTPAHCTBO-BPEMS
Marepun 6e3 u3MeHeHHS (QyHIAMEHTAIBHBIX 3aKOHOB, MO KOTOPBIM JIOTHYECKasl CHCTeMa
“Marepus” oOpazoBaHa. I Tem Ooiiee TPOCTPaHCTBO-BpeMsi HHKOUM O0pa3oM HE MOXKET
BO3/ICHCTBOBATH SIBHO HAa MaTepUaNbHBIC OOBEKTHI, B T.4., HAPUMED, HE MOXKET ONPENENATh

TPaeKTOpPHH 0OBEKTOB, KaK 3TO MOCTYJINPYETCS B TEOPUAX OTHOCUTEIHFHOCTH.

6.1.2.Mamepusa kaxk “xomnviomep”

Marepuss Bo BceneHHOW ecThb HEKMH aHalor KOMIIbIOTEpPA, B KOTOPOM BCE BpeEMs
paboTaer, Kak 3TO OTMedaroT MHorue (Hampumep, [23]- [26]), OTHOCHTEIBHO MPOCTOM
nporpaMMHBIN Kox. JlaHHOE MOJIOXKEHUe cliefyeT u3 Toro ¢akra, 4yTo ((PyHAaMeHTaIbHbIE)
3aKkoHBI [IpupoABl CPaBHUTENBHO MPOCTHI, UX YHCIO HEBEIHKO, MPH 3TOM 3TH 3aKOHBI (a
TaKkke  JJIEMEHTApHBIE YaCTHIBI, TOYHEE WX CHCTEMAaTHKa, OTPaXalolas CTPYKTYpy)
00J1a1a10T BBICOKO CTETIEHBI0 CHMMETPHH.

[l mocTpoeHusT KOMIIBIOTEPA, KaK U3BECTHO, HEOOXOANMBI IPOCTEHININE yIIPaBIsieMble
JIOTUYECKHE DIIEMEHTHI, MO3BOJISIIOIINE PEaTN30BaTh HA KOMIIBIOTEPE OCHOBHBIE JIOTHYECKHE
cBs3u. COOTBETCTBEHHO BITOJIHE Pa3yMHO MpenarnonoxuTs [Shevchenko, Tokarevsky, 2007-
2008] 4ro u koMmbIOTEp “Marepuss” MOCTPOEH HA OCHOBE TAKUX JIEMEHTOB, KOTOPBIE Aalice
MBI Ha3blBaeM ‘‘(pyHIaMEHTalbHBIE JOTmYeckue dmeMeHTh , PJID, KoTophle SBISIOTCS, B
HEKOTOpoOH cTeneHy, anamoramu Weizsidcker’s “Urs”. 4D ®JID cocraBusatoT mioTHyo PJIO -
MaTpULly B MpPOCTPAaHCTBE-BPEMEHH — KaK HEKHE aHajlorn Penrose’s “eqMHHIl CIMHOBBIX
cereii” (Penrose, [40]), “mpuumnHoro mHoxectBa” (Sorkin, [41]), “IIpocTtpaHcTBEeHHO-

BPEMEHHBIX TOUEK B MpUIMHHOM npocTpancTBe” (Finkelstein [42]), u T.1.
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®JID camm mo cebe, €CTECTBEHHO, TAKXKE SBIIOTCS HEKUMH WHOOPMAIMOHHBIMHU
crtpykrypamu. Ilockonmpky B MHOXecTBe “HHpopmamus” BCe JIEMEHTHI CBS3aHBI MEXKIY
co00if, ocHOBHBIM cBoWcTBOM DPJID M MHPOPMAIMOHHBIX CTPYKTYp, 0Opa30BaHHBIX Ha HX
OCHOBE, fABJSIETCS TO, 4TO MH(OpMaMOHHbIE CBsI3M BHYTpU PJID U Mexay HUMH, BKIIOYAs
OUHAMHYECKHE, JOJDKHBI ObITh HAMHOTO CHIIbHEE JIIOOBIX APYTHX CBsi3ei B MHOXecTBe
“Undopmanus”, uroder DJID morimm o0pa3oBbBaTh CTaOMIbHBIE WH(POPMALOHHbIE
CTPYKTYPHI — BIUIOTH 10 HH()OPMALMOHHON CTPYKTYpHI “Matepus’”.

YenoBexk He HaOmogaeT CcTpykTypel u3 @JID HEmocpeACTBEHHO W YHUTaeT He
“UcxoAHyl0 HHpopMauuio” (aHAJOTMYHO OH, HAlpUMEp, HE HAOMI0AAeT MEePeKIIOUeHHs
jJorudeckux 3nemeHToB B 11K, a BUOUT KapTUHKM Ha MOHMTOpE), a BUAMUT (PETHCTPUPYET
npuboOpaMu) pe3ynbTaT padoTHl “TIPOrpaMMHBIX 000s10ueK”’, O0Iee BBICOKOTO YPOBHSL.

Kak u B cimyyae o0braHOTO KOMIbIOTEPa, M1t PJID moctaTouHO MMETh KAaK MUHHUMYM
JIBA BO3MOXKHBIX cocTostaus “0” 1 “1”, T.e. BO3BMOXKHOCTH 00pa3oBaTh 1 OUT MHpOpMarmu, a
TaKk€ MMETh YIPABIAIOLINE BXOJBl M BBIXOABI JUIA BO3MOXKHOTO mepekitodeHus DJID
BHEIIHUM cHUTHaJoM. [IpocTeiiiei mpuurHHO- CIENCTBEHHON (IMHAMUYECKO) orepaiueii B

Marepun sBIseTCS TIepeKiIodeHue cocTosHus OJID, KOTopoe MPOUCXOAUT 32 MUHUMAILHO

KODOTKHMI IIPOMEXKYTOK BpeMeHH, [,. Tarke mpuMem, 4ro B MaTepud MHHHMAaJIbHOM

MPOTSPKCHHOCTBIO  SABJIACTCHA pa3Mep @HB, lO‘ TOFI[EI MaKCuMaJibHass CKOPOCTb

pacnpocTpaHeHus oOMeHa nHopmaiue (B3auMoJICHCTBHIT) MEX/Ty SIeMEeHTaMu B Marepuu
Oyzer paBua: ¢ =1,/ T,.

B naHHOH KOHLENUMM NPEANOJIaracTcsi, 4YTO YyKa3aHHbIC BBIIIE MUHUMAJIbHBIC
uHTEepBaibl — 93T0 IlnankoBckoe Bpems u IlnaHkoBCkas [JIMHA, COOTBETCTBEHHO
MaKCHUMaJIbHasl CKOPOCTh pachpocTpaneHus nHpopmaruu B 4D EBKIHAOBOM IIPOCTPAHCTBE-

BPEMCHHU paBHA CKOPOCTH CBETA.

JIBm>KeHre 4acTUIlbl B MIPOCTPAHCTBE MO JEHCTBHEM HEKOTOPOU CHUIIBI (IPUYHHBI), HITH
mocie ee JeHCTBHS, T.e. — MO HWHEPIUH, €CThb NPUYMHHO — CIEJACTBEHHBIH NpoIiecce.
[Tockonbky wacTuibl MaTepuu TakxKe SBISIOTCS JIOTHUECKUMH CTPYKTYpPaMmH, COCTOSIIIMMU
n3 OJID pa3yMHO MPEAroNoXUTh, uTo (moapoOHee cM. for more, see [Shevchenko and
Tokarevsky, 2015])) JIBW)KEHUE YaCTULbl MOYKHO CBECTH K MOCJIEI0BAaTEIbHOMY
MEPEKNIIOYEHNI0 (MM - 3aMEUICHMIO) ‘‘MaTepHalbHBIX” U “TIpPOCTPAHCTBEHHBIX (WM
“a¢upHbix”) DJID; WM, YTO NPEACTABISICTCS 00JE€ BEPOSTHBIM, CYIIESCTBYIOT TOJBKO
“a¢pupnbpie” OJII, B TO BpeMs Kak YacTHIBI — 3TO Bo3MylleHus B 4D “apupnoii” OJID —

pelieTke.
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B mpocrpancTtBe-Bpemern  Matepun mpaBmia / Bo3MOKHOCTH “‘IIpocTpanHcTBO” M
“BpeMs” HWMEIOT HECKOJNBKO crenupuaHbx cBoWcTB. Kak mpasura oHM NIEHCTBYIOT
YHUBEpPCAIbHO, KaKk M BO BceM MHOXxecTBe ‘“‘MHpopmanus” Boobmie. Kak 6ozmoscnocmu oan
COCTaBIISIIOT, BECbMa BO3MOXKHO, OECKOHEYHOE — IO KpalHEeH Mepe O4eHb OOJbLIoe IS
HaOmoneHnit B Hacrosmee Bpemst 4D mpoctpancTBo-Bpems wiu “4D [lycroty”. B aroit
[TycroTte pa3merena mioTHas pemerka “3¢pupHeix” 4D ®JIJ; 4D npocTpaHCTBO-BpeMs, KaK
yKe yKa3blBaJIOCh paHee, EBkinmoBo u, Oomee Toro - “JlekaproBo”, MOCKOJBKY Bce 4
KOOpAVHATHBIE OCH B HEM B3aUMHO NEPHNEHAMKYJSPHBI (BpEMEHHas OCh BCerja
NEepIEHIUKYJIIpHA BOOOIIE 10001 MPOCTPAaHCTBEHHOH JIMHUM), MOcKonbKy PJID umeror 4
HE3aBUCHMBIX CTETIEHH CBOOOABI [COOCTBEHHBIX] MEPEKIIOUEHHH, W NEepPEeKITIOYeHNI

cocenuux OJID.

Otu 4 u3MepeHus ectb: 3 MPOCTPaHCTBEHHBIX + 1 “BpemeHHoe”. 31ech TEpMHH
“BpeMeHHOE” B KaBBIYKaX, MOCKOJBbKY, CTPOrO TOBOpS, 3TO H3MEPEHHE HE SBIISETCS
“UCTMHHO” BpeMeHHBIM. B melicTBuTensHOCTH B MaTepuu AEHUCTBYIOT J1Ba “BpeMeHU (WU
MpaBmJI0/ BO3MOXKHOCTH “Bpems” neiicTByeT “‘IBOWCTBEHHO’) —“UCTMHHOE Bpems U
“xkoopanHaTHOE BpeMs”. “VIcTnHHOE” BpeMs yHHBEpPCAILHO BO BCeM MHOXKECTBE, BKIIIOUas,
ecTecTBeHHO, 1 Martepuro. Kaxaplii mpoCcTpaHCTBEHHBIN 1Iar UM U3MEHEHUE BHYTPEHHETO
COCTOSIHMSI OOBEKTa, AAXE €CJIIM OHO IPOMCXOAUT TOJNBKO B KaKOW-TO (UKCHPOBAHHOI
MPOCTPAHCTBEHHOM TOYKE, BCETJa COMPOBOXKIAETCA KAKUM-TO WHTEPBAJIOM “UCTHHHOIO”
BPEMEHH U II0ATOMY JAHHBII MHTEpBaJl HUKAK HE HAIIPABJICH IO OTHOLICHHUIO K JIOOOMY U3
U3MEPEHUN (COOTBETCTBYIOIIMX 4-X KOOPIMHATHBIX OCEH) MPOCTpaHCTBa-BpeMeHU. T.e.
MHTEpPBaJl UCTUHHOTO BPEMEHHU BCETAA MOJIOXKUTEIEH JIOTHYECKH, NMPUHIMNHAIbHO. OgHaKO
MaTepHajbHble OOBEKTHI, B IIEPBYIO ouepeab — (hyHIaMEHTaJIbHbBIE SJIEMEHTapHbIC YaCTHUIIH,
CYWIECTBYIOT (CM. CCBUIKM BBIIE) — M A1 MaTepuum 3TO KPUTUYHO — KaK 3aMKHYTbIE
o0paTUMble  JIOTHYECKHE  MOCIENOBAaTENbHOCTH/  AITOPUTMBI,  KOTOpPBIE  MOTYT
(YHKIMOHUPOBAaTh B JBYX, ‘“‘+ BpPEMEHHBIX M3MEpPEHHAX’, B TO BpeMs KaKk B HCTUHHOM
BpeMeHH Jrobasi IMOCHeI0BaTeNbHOCTh OJHOHAIpaBieHa. VIMeHHO B oOecrneyeHne
BO3MOXXHOCTH OOpaTHMBIX IIOCIIEIOBATENBHOCTEH, B TPOCTpaHCTBe-BpeMeHH Marepuun
CyIIECTBYET UETBEPTOE - “BpPEMEHHOE — U3MEpeHue, a Marepus CyIIecTByeT U
SBOTIOITUOHKUPYET B [S]4D mpoCTpaHCTBE-BPEMEHH, T/I€ ISITOC W3MEPEHUE, €CTh MCTUHHOE
BpeMs, KOTOpoe, Kak YK€ OTMEYEHO BBIIIe, HE WMEET OIPEIeICHHON OpHUEeHTANN
OTHOCHUTEIHHO YETHIPEX OCTANBHBIX M3MepeHui. [1o ompenenenuto manaoe “xoopourammuoe”
6pemsi OTHOCUTCS K U3MEHEHUAM MONbKO 6HYMPEHHUX COCMOSAHUL MAaTePUATIbHBIX 00BEKTOB
U COOTBETCTBYIOIIME ‘“‘MHTEPBaAIbl KOOPAUHATHOIO BPEMEHHU HE CONPOBOXKAAIOT U3MEHEHHUS
IIPOCTPAHCTBEHHOI'O MOJIOXKEHUsI 00beKkTa. TeM He MeHee, JaHHOE MIPABUJIO aHAIOTUYHO, 10

HEKOTOPOM CTENEHHU, “UCTUHHOMY BpeMmeHH. Hampumep, eciam Kakasf-TO yacTuUla HE
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IBIDKETCS B TIPOCTPAHCTBE M, MOCKONBKY TIPH O3TOM TOJBKO HEMPEPHIBHO HW3MEHSET
BHYTPEHHHUE COCTOSHMS, JBUKETCA TOJBKO B “KOOPAMHATHO-BPEMEHHOM M3MEPEHUH,
“HHTEpBAJI HMCTUHHOTO BpeMEHW W * MHTEPBaJ KOOPAMHATHOTO BpeMeHW paBHBL. OIHAKO
JUIS aHTHYACTUIBI B TIOKOE€ OTHOCHUTENFHO TPOCTPAHCTBA HMHTEPBAIBI KOOPAWHATHOTO
BpPEMEHH PaBHBI 110 a0COIFOTHOMY 3HAYEHHIO, HO UMEIOT IPOTUBOTIONIOKHBIE 3HAKU.
N3menenue moboro MarepuanpHOro o0iekta (B T.4. — TIPOCTPAHCTBEHHOTO

HOJ'IO)KCHI/IH) €CTh, B KOHCYHOM CHYCTC, HEKHMH JIOTUYSCKUM nepexon. HOCKOJ’IBKy (bJ'II/IH-

Bpems T, OJMHAKOBO U BCEX 4-X BO3MOXHBIX M3MEHeHUH coctosaus DJID, Bce Quun-

[Iard B JIIOOOM MPOCTPAHCTBEHOOM HANPABICHUH OJWHAKOBEI, U, €CII BMECTO f-KOOPIHHATHI
B TIPOCTPAHCTBE-BPEMECHHM BBECTH KOOPAHWHATY “Cf”, TO IBWKEHHE B KOOPAUHATHOM
BPEMEHM CTAHOBMUTCS CTAaHOBUTCS TakKuUM K€ KaK M B IPOCTPAHCTBE; JIPYIMMH CIOBAMHU
cobmopgaercst “equal footing” mpH YKUCTO MPOCTPAHCTBEHHOM W YHCTO KOOPIMHATHO-

BPEMCHHOM JIBUKCHUU 00BeKTa.

B un(popManmoHHOW MoOJENU mpearnoaraeTcs, 4o B Marepuu HeT crnenuuiecKkux
“matepuanbHbeix”’ OJID, XOTA ceifuac U HeNb3s MOTHOCTHIO UCKIIOUUTh TaKyl0 BO3MOXHOCTb.
JioOsie MarepuanbHbIe (“UMEIOIIHE MacCcy MHOKos Wiau nanee ““T-gacTHIbpl’) 4YacTHIIHI,
KOTOPBIC COCTABIISIIOT MaTepUANbHBIE OOBEKTHI — 3TO CHEHU(PUUECKUE HUKINICCKHES
Bo3MyIeHus: dpupHort DJID- perreTky, KOTOpbIe MOSBISIFOTCS TpH Bo3zaelicTeun Ha DJID
peweTky ¢ nepenadeii aromy OJID umnynbsca B Hanpasienuy KOOPOUHAMHO-8PEMEHHOU OCU,
ocje 4ero oopa3zoBaBIIasics 4YacTHLA ABMKETCS] B KOOpANHATHOM BpeMeHH. Ilocie nepenaun
IIPOCTPAHCTBEHHOIO MOMEHTa  T-4acTHIle, OHA HAa4YMHACT JBHWKCHHE U B IPOCTPAHCTBE.
PesynpraTom mnepemaun DJID  pemwieTKH npOCMPpAHCMEEHHO20  UMNYIbCA SIBJISIETCS
obpazoBaHue “S-uacTuipl’, HapuMep, (OTOHA, KOTOpas ABMKETCS TOJIBKO B IMPOCTAHCTBE;
T.e. s PoToHOB perrerka GJID ecTh HEUTO, UTO KOTIA-TO HA3BIBAIH ‘‘CBETOHOCHEIN 3¢up”
I'roiirenca-Jlopenmna. Ho c¢ cymiectBeHHoM pasHumen — ToT 3¢up Obu1 Hekas 3-D cpena s
pacrpoctpanenusi 3-D 3JeKTpOMarHUTHBIX BOJIH, XOTS B AEHCTBUTEIBHOCTH JII00as yacTula,
BKItouast ¢otoH, 310 4D anroputm.. Tak 4TO HaBEpHO MOXHO CKa3aTb, 4yTO pemieTka 4D

®JID, B NEHWCTBUTEIEHOCTH, - 3TO HEKUH “‘BCEHOCHBIH 3¢pup”.

IMocne poxaeHWsT YacTHIBI, Jajiee €€ aIroOpuT™M (M, KOHEYHO, alTOPUTM JIHo0OTro
MaTepUaNbHOrO O0BEKTA) HUKOTJA HE OCTAaHABIIMBACTCS BCJICJACTBHE 3aKOHA COXPAHCHUS
SHEPruMu. T.e. 6ce, uTo MBI HaOIIOIaeM Kak MaTepuIo, 6cecoa 08UNCemcst 00HOBPEMEHHO
8 ucmunnom epemenu u 6 4D pewemke co cxopocmwio ceema (B pemerke ¢ 4D ckopocTsio
CBETa), U TOATOMY BCE MaTepHalbHBIC OOBEKTHI B MaTepuu HaXOISTCS BCETJa B OJHOM
MOMEHTE HCTHUHHOTO BpeMEHHM (BUAMMO B mpenenax I[[maHKOBCKOro BpeMeHH) U BCA

Marepusi HENpepbIBHO JBWXKETCS BIOJb IATOM KOOPAHMHATBI CO CKOPOCTBIO CBETA.
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COOTBETCTBEHHO BCE B3auUMoOneHCTBHS (B T.4., KOHEYHO, C Yy4YacTHEM dYeJIOBEKa)
MaTepHaJIbHBIX OOBEKTOB HMPOMCXOAAT TOJIBKO B IPOCTPAHCTBE M HCTUHHOM BpPEMEHH,
HE3aBHCHMO O II0JIOKEHUS 00bEKTa B KOOPIMHATHOM BPEMEHH

IlocnenHee yTBepKIEHUE O3HAYAET, OJHAKO, YTO BCE, [0 KpaillHEW Mepe, UTO CeroaHs
Habmronaemo, Ob110 U 00pa3oBaHo B mpenenax [lnankosckoro Bpemenu. Ecnu anurensHOCT
Hauana Marepun Obuta Oombmuie, TO BO BceneHHOH AOMKHBI CYHIECTBOBAaThH U JIpyrue
(“vact”’) Marepun, KOTOpbIE HAXOIATCS B APYTMX MOMEHTaX MCTHHHOIO BPEMEHHU, HO OHU
WHCTPYMEHTAIbHO HE HaONIoJaeMbl, IIOCKOJBbKY CYIIECTBYIOIIWE MPHUOOPHI MOTYT
B3aMMOJCHCTBOBATh C OOBEKTAMU TOJNBKO B MOMEHT HCTHHHOTO BpPEMEHH, B KOTOPOM

O0OBEKTEI HWHCTPYMCHTBI HAXOAATCA.

Kaxnprii MatepuanbHbli 00BEKT CIIOCOOEH CYyNIECTBOBATH B IPOCTPAaHCTBE-BPEMEHH
WHAWBUAYaATBHO, TaK 4To Marepusi CyIIECTBEHHO €CTh HEKHH HaboOp CamMoJ0CTaTOYHBIX
aBTOMATOB, KOTOPbIC HENPEPHIBHO (QYHKIHMOHHPYIOT. OJHAKO, MOCKOJIBKY BCE JJIEMEHTEHI
Marepun Takxe HEIpPEpPhIBHO B3aUMOJEHCTBYIOT, II0 KpallHEW Mepe, IPaBUTALMOHHO, 3TO
CO3/1aeT pasNUYHbIe HEepPapXUUYECKHE CTPYKTYphI, BIJIOTH A0 HH(YOPMALKMOHHON CTPYKTYpPHI

(“xommproTepa’”) “Martepust” B IIEIOM.

B  3akmouenme 37gech  ormeTuM, uto [IpoctpanctBo u Bpems,  kak
MPaBUJIA/BO3MOKHOCTA I pealu3aliil  Kakux-Tu00 W3MEHEHHH B  CTPYKTypax,
YHUBeEpcanbHbl Ui Bcell Marepuu, koTopas “cieinaHa” ¢ UCHOJIb30BAHUEM YHUBEPCAIBHBIX
@®JI3; mostomy mporeccsl B Marepuu B BBICIIEH CTENEHU “‘CTaHAAPTU3HPOBAHBI, U
(m3nyeckas v Ipyrue TeOpUH, YHUBEPCAIBHO H BIIOJIHE aJ€KBATHO PEATbHOCTH HCITONB3YIOT

BPCMCHHBIC U IIPOCTPAHCTBCHHBIC IICPECMCHHBIC, KOTOPBIC BCCTAa COMTPOBOXAAOT MMPOLCCCHI .

6.1.3. IIpoonema 6o3nuknogenusn u r8o110uuu Beenennoii

[IpenBapurensHO crenaeM mapy BBOJHBIX 3aMEUYaHHIMA:
- (i) — u3 cBoiictB MHdopmaruu crnexyet, 4To 110001 3eMeHT MHOXecTBa COAEPKUT BCE
MuoxectBO B “‘He-SI” wacTH; T.e., KaKk OTpHIAHHWE, TAe HWHGOPMAIMS COICPKHUTCS
MaKCHMAaJIbHO C)kaToM Buje. OTHAKO, CYIIECTBYIOT U JpyTHe THIH (Oonee ciennduyeckoro)
ckaTus MHPOpPMAIMKA — KOrna Hekas (UKCHpOBaHHAs WH(GOPMAIHS ITOJHOCTHIO CONEPIKUT
KaKOW-TO HEeSBHOW (opMe BO3MOXKHYIO IMHAMHUYecKyro wuH(popmanuto. Hanmpumep — Bes
nH(pOpPMAIHS, YTO MOKET OBITH IMOy4eHa B JIFO00H TeOprH, TOYHEE — MPAKTHIECKH BCS, €CITH
MBI BCIIOMHUAM TE€OPEMBI O HETIONHOTE, - COJAEPKUTCA B (PUKCHUPOBAHHON WH(MOpMAIuu — B
CUCTEME aKCUOM. Bce danvHeliuiee pazgumue U NPULONCEHUss TEOPUU — TEOPEMBI, 3ajlauH,

pacueTrbl M T.OI. — He C030aiom HUKAKOU HOBOU uH@opmayuu, B T.4. TAUHAMUYECKOH, B
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TOTIOTHEHNE K TOH, KOTOpas yXe CYIIECTBOBaja B aKCHOMaX - “‘/[okazamenbcmeo 8 jocuke
ecmb MoIbKO MeXanuyeckoe cpedcmeo 00ae2yumsb pAacno3HA8aHUue MAGMOa0cUU mam, 2oe
oHna ycnoxcrena” ( Buttrenmreiitn JI. [43]);B neiicTBUTEIBHOCTH HE TOJIBKO J10Ka3aTeIbCTBO
4ero-HUOyAb JOKa3yeMoro [Hampumep, TeopeM]| ecTh ‘‘MEXaHH4YECKOE CpPEeICTBO’;

“MeXaHU4eCKoe CPEACTBO” €CTh yiKe (OPMYIIHPOBAHHE JOKA3yeMOU MPOOIEMBL; U

- (ii) Kak M3BECTHO, OOBIYHO MpeoOpa3oBaHUE MH(POPMAIMU COMPOBONKIAACTCS 3aTpPaTaMu
SHEPrUM — IS PabOThl KOMIIBIOTEPA €r0 HAJ0 MOJKIFYUTh K HCTOYHUKY muTaHus. OaHaKO
B paborax K. Ilerpu, T. Todpdonu, 3. Openkuna (cm. [21], [26], [44], [45] u cchuiku B
JIAaHHBIX Pab0Tax) OBbLIO MOKA3aHO, YTO HH(OPMAIUS MOXKET IPeoOpa30BhIBATHCS O€3 3aTpar
SHEPTUH, €CIIU MPUMEHATD JIOTHUYECKHUE IEMEHTHI, UMEIOIINE COOTBETCTBYIONIYIO CTPYKTYPY
(mornyeckue Bopota [lerpu- ®@penxuna -Toddonau). Oorum uz 0CHOSHBIX YCA0BUIL 8 IMOM
cayuae s6asemcs 00pamuMocms 60 GPEMEHU PAOOMbl CAMUX JOSUYECKUX DJIEMEHMO8, U
COOMBEMCMBEHHO, NPOCSPAMMHBIX K0008. Kak yxke yKa3bIBAJIOCh UMEHHO IS TIOICPIKKH
TaKuX OIeparyii/ aropuTMOB B MaTepuu CyIIEeCTBYET COOTBETCTBYIONIAS CTEIIEHL CBOOOIBI
- KOOPJIMHATHOE BpEMS.

"3 (i) cmemyer, 4TOo (DUKCHUPOBAaHHAS ucmuHHasi WHOOPMANHSI B BUIE ‘NIO-
HauanmpHoro ytBepkneHus: “He cywecmeyem Oannou Bcenennoti u ee 3gomoyuu’,
nMesack B MHokecTBe “MHpOopManusa” “Bcerna’, ““abcoifoTHO 3amonro” no aanHoro Hagama
Bcenennoii u ee [HabmrogaeMoil CyniecTBYIONIMMHA B He JT0AbMH]| dBomonuu.. 1 ara “Kunra
Cyne6” nmns Hamed BceneHHo#l, ¢opmanbHO cocrosiias W3 OMHOTO TPEUIOKEHUS,
cojiepkana (M CONEPIKUT ceiuac) Bce — M aOCONIIOTHO TOYHBIE - JaHHBIe 0 BceneHHOH,
BKIItOUass — O mpuuuHe W crmocode Cozmanus w 000 BCEM, YTO KOTJA-TUOO CIy4HUTCS
(cmyyusioch) € KaXIbBIM SJIEMEHTOM MHOXKecTBa “Hamia  Bceenmennas”, ¢ kaxaoi
DJIEMEHTAPHOW YacTULEN M C KaXKJIOM CHCTEMOM YacTHUL, BKJIOYAs JIOJEH M KaXKIYIO
YeJIOBEYECKYI0 MBICHL. U3 (ii) ciemyer, 4TO JOCTATOYHO OBLIO BO3JICHCTBOBATH HA HEKYIO
MEPBUYHYIO HMH(OPMAIMOHHYIO CTPYKTYPY C KakKOH-TO HadyallbHOW DHEpPrued W jajiee He
OBUIO HEOOXOJUMOCTH B JIOTIOJHHUTEIBHON SHEPrUM  JUIsl DBOJIONUU MaTepuu; WiH, 1o
KpallHEe Mepe, 3Ta JOIOJHUTENbHASL 3HEPrUsl MUHUMAJbHA, B TO BpeMs Kak JalbHEHIIas
SBOJIIOLMS CBOAUTCS JIUILIb K MIEpEPACIIPEACIICHUIO0 HaYalbHOM dHEepruu. Bo3MoKHO, NaHHBIN
(akT OBIT BechbMa CYNIECTBEHHBIM I 3KOHOMHOTO Bo3MokHoro Co3marens Hamei

Marepuu.
T.e. nama Bcenennas He 6puta o6pasoBana “u3 Hudero”. M ocHoBHas mpobiema Big

Bang (u mpounx)- runoTre3sl — AeQUIUT Ha4YaIbHON SHEPTHH B Mpeaeax 10%-10" MsB - B

MH()OPMAITMOHHON KOHIICTIIHA B ONPEICIICHHOM CMBICIIE CHHMAeTCS, T.K. JOTHYECKOM
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CHUHTYJISIPHOCTH B 0-HadansHOM yTBEp)KIEHUH OBLIO BIIOJIHE JOCTATOYHO JJIS CO3MaHUS

Marepuu Bcenennotii B pesyibrare “Big Logical Bang”.

O6pa3oBanue © JandbHEHIIas SBONIONUSA BceneHHOW OBUTM JIMING peaTd3amuei
“Bcerga”’ TOTOBOTO CIIEHApUsl — aHAJTIOTUYHO MPOUCXOAMT 3aIycK U padoTa (IBONIONHA),
nporpamMmbl  (“DUKCHpOBaHHON HH(POpPMANUK’) Ha KOMIBIOTEpE, HAlpUMep — pacdera
MOCJIE0BAaTEIFHOCTH ACCATHUHBIX LUQp uncna “TC. Kakum Obun “3amyck”? D10 Mor
caenarh “‘omepaTop KommbroTepa’, win “Co3naTens”’ B MPUBBIYHON TEPMUHOJIOTHH, - TOTJA
npaB Upeanusm. C Tem, 0AHAKO, BECbMa BaXXHBIM JOMOTHEHHEM, 9YTO CO3aTENI0 He HYICHO
ObLIO OBIMbL BCcemocywumM, eMy TPOCTO YAAJOCh HY)XHbIe (HaM TIOKa HEHM3BECTHBIC) CIIOBa
y3Hath. C JIpyroil CTOPOHBI, BBHAY MPOCTOTHI “TIpOrpaMMHOr0 Kona” Hamiei BcemeHHOM,
TOYHEee — JUHAMHUYECKOr0 IIOJMHOKECTBa “Matepust”’, HENb3 HUCKIOYUTh U
MaTepPUAIMCTUYECKUN ClIEHApUl, KOT/Ia HYXHbIH UCXOJHBIA KOJl U CTapT COOTBETCTBYIOIIEH
MporpaMMBbl 00pa30BasICs M MPOU30IIEN ‘CIydyaiitHo .

31ech BUAMMO MMEET CMBICIH JOTIOTHUTEIBHOE 3aMeuaHue, oTHocsmeecs: Kk Hagairy.
B mpuHnmmne, HeT HUKAKMX OCHOBAHWH, IPOTHBOpPEUANINX Mpeanoiokennio [Shevchenko,
Tokarevsky, 2010], yto B Hauane nmepBuuHast Matepus Oputa oOpa3oBaHa Kak OTPOMHOE
yucno T.H. runorernyeckux “IlnankoBckux T-vacTtun”, T.e., 4acTHUIL HMMEIOIIMX MAaccy,

h

l_ 010" Bev) [49, 35]. Takue 4acTULbI COCTOST, U
c
P

paBHyto ITnankosckoi macce. (m, =

ux anroput™m pabotaer Ha PJID, KOTOpHIe aOCONIOTHO CHMMETpHUYHBL. B nampHeimem
B3aMMOJEHCTBYUS MEXY 3TUMH YacTUI[AMU IIPUBENIN K 00pa30BaHUIO HAOJII0JAaeMON CeroiHs
Marepuu.

IlnaHkoBCKHME  4YacTHIBI HMMEIOT, IO KpalHeW Mepe, JiBa, BO3MOXKHO BeChbMa
WHTEPECHBIX, (pr3muecKknx CBOMCTBA: (i) — MOCKOIBKY YAaCTHIIBI B3aMMOIEHCTBYIOT TOJBKO
TPaBUTAl[IOHHO, BO3MOXEH BapHaHT, KOTJa YacTUIBl MPOB3aUMOJECHCTBOBAIM HE BCE M
oCTaBIIMecs MOTIH Obl, TI0 KpaifHel Mepe YacTUYHO, ceddyac ObITh YaCTHIAMHU ‘‘TEMHOH
MaTepun”’, # (ii) - HOCKOJBKY Ui AOCOMIOTHO CHMMETPHYHBIX aJITOPUTMOB HENb3sI BBIACIHTh
HafpaBJieHHE B KOOPAMHATHOM BPEMEHH, TO JI02UHECKU OONYCMUMO TIPUHSTH, YTO BCE OHU
IOBWKYTCSL TOJNBKO B IOJIOKUTENIBHOM  KOOPJMHATHO-BPEMEHHOM  HAalpaBlIeHUH B
npoctpancTBe-BpeMeHn Matepun. Takum oOpasom, eciau B Hauane oOpa3oBaimch TONBKO
[ImankoBckue yacTHLBl, TO B MaTepu He ObUTO aHTHUBEIIESCTBA €lIe NpU €€ 00pa30BaHUY;
YTO CerojiHs HaOroaeTcs [0 KpaiiHed Mepe — B HaOIrogaeMoit yactu| BeeneHHOi.

Kpome Toro, B pamMkax KOHIEMIUH CTAHOBUTCS BO3MOXHBIM MPEUIOKUTH BIIOJIHE
palMOHAIBHBINA BapuaHT 3Boitouuu Martepun B Hawane, KOTOpbI HE NPOTHBOPEYUT Iape
BITOJIHE DAalIOHAIFHO OOOCHOBAHHBIM YTBEPIKICHHSM COBPEMEHHOW KOCMOJOTMHU — 4YTO

mocne Hawama ObuT  BKCTpeMallbHO KOPOTKMH TepHOJ, Korja pasMepsl Marepun
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PaCIIMPHIITUCH 10 KOCMHYECKHUX MAacIITa0OB, M YTO MPOCTPAHCTBEHHAs! CTPYKTypa Marepun
M30TPOITHA B JIIOOOM HAIIpaBJICHUH — “HE CYIIECTBYET HAOII0IaeMOTo IeHTpa”, KOTOPBIMA, Ha
TIEPBBIN B3MIIA, MOT OBI CyIlecTBOBaTh nocie bompmoro B3prisa.

Takoe Moryo ObITh B Hauane, ecnin mH(pOpMaImonHas cucrteMa “Marepus” oOpa3oBaiiach
KaK Majoe MHOXXECTBO MEpPBUYHBIX “‘Oonpimx PJ[D” (B T.4. BO3MOKHO OJIWH), KOTOPHIE BCE
HMENH aNTOPUTM ¢ KoMaHaaMu: (i) — kaxasii @JIO nporpaMMHO nenuTes, Mo KpaHeH Mepe
Ha fBa “MeHbpinx ®JID”, u (il) mocie Toro, Kak HEKOTOPOE Yucia ACJNCHUN MPOU30ILIO, B
nocneaHux Bepeusx OJID 3amycTunace nporpaMMa co3ianus [ImaHKOBCKUX 9acTuIl.

T.e. OSKCHOHEHHMANbHOE  pacIIMpEeHHEe NPOM30LI0 B  Kak OBl  mpenenax
“IpOCTPAaHCTBEHHOTO 00beMa, KOTOPbI ObUT 3aHAT mepBHUHBIME DJID”, M mpoCTpaHCTBO
Matepuu, MBI HaOJIFOJJaeM TaKUM OOJIBIIMM, TOCKOIbKY DJID B COBpEeMEHHOM JIOTUYECKOM
peleTke, KOTopas 3aloyIHAeT MPOCTPAHCTBO-BPEeMs SKCTPEMajbHO Mallbl B CPaBHEHHH C
nepBuuHbIMU DJID

Tak Kak alropuTMbl B KaxaoM mepBudHOM DJID ObUIM WACHTHYHBI, H HHQIAIUOHHAS
amoxa ObUIa OYeHb KOPOTKOM, 0OpazoBaHue [[TaHKOBCKMX YacTHIl B BCeM 00Opa3oBaBIIEMCS
MIPOCTPaHCTBE MaTepur MPOHU30LUIO MPAKTHYECKH OJHOBPEMEHHO, KaK M B3aUMOEHCTBUS
[T1aHKOBCKMX YACTHII, YTO PEaM30BANIOCh KaK PAaBHOMEPHOE 00pa30oBaHUE YaCTHIl OOBIYHON

Mare€puu, 1, Jajiec, MaTCpruaJIbHBIX O6TJCKTOB, Ipu OTCYTCTBUU BBIJICIICHHOT'O HEHTpA

6.1.4. Anopuu 3enona

Anopun 3enoHa, Hanpumep (Dowden, [46]) mupoko u3BecTHHI yxe okoso 2500 net, HO
HE pa3pelieHbl 10 CUX IOp Ha YAOBJICTBOPUTEIBLHOM YypOBHE. M 3TO He YAMBHTENBHO,
MOCKOJIBKY allOpHM OTHOCSITCA K CBOMCTBAM IMPOCTPAHCTBA M BPEMEHH; B TO BpEMs Kak
mo0bie MeTa-(pu3ndecKkue MOHITHS MOKHO KaK-TO KOHCTPYKTUBHO aHaJIM3HUPOBAThH TOJIBKO B
paMKax MpeICcTaBICHHOM 31ech MHPOpManoHHOH KoHIenuun. CymecTByeT Oosee ecsTka
arnopui, HO (PaKTUYECKH BCE OHM BO3HHKAIOT M3 OYEBHIHOW MPOTUBOPEUMBOCTH MOHSTHS
“U3MEHEHHE”, €CIM CHUCTeMa MOXKET H3MEHAThCS HENpPEephIBHO: JI000e (HUKCHPOBAHHOE
COCTOSTHHE€ CHCTEMBbI JOJDKHO OBITh OJHOBPEMEHHO MPOUUIBIM, JAaHHBIM M OyAyIIuM
COCTOSIHMEM (MCKIIIouasi, B ONpeeIeHHOM CMbICHe, “AXuiiec U uepenaxa’, Bnpoyem). Tax

YTO 3/I€Ch PACCMOTPUM TOJBKO JBE anopuu — “Axuiiec u uepenaxa” u “Crpena”.

“Axunnec u uepenaxa”. Aniopus hopmyupyercs 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.”
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CyImecTByeT HECKOJBKO “‘pelreHni” JaHHOW allopWH, BKITIOYAs, HAIPUMEp, PEIICHUE,
Oasupyromieecss Ha  CXOAMMOCTH  IIOCJIEIOBATEIIHOCTEW  yKa3aHHBIX B alopuu
MIPOCTPAaHCTBEHHBIX M BPEMEHHBIX MHTEPBANIOB; M3 YEro NAEIAETCS BBIBOA, YTO AXuiuiec
JOTOHUT 4Yepenaxy 3a KOHeuHoe BpeMs. JlaHHoe ‘“‘paspelieHHe” O4EeBHIHO HEKOPPEKTHO,
BITOJIHE SICHO, YTO JJa’K€ €CJIM PACCTOSHUE MEXIy OCTyHaMH CTPEMHTCS K HYJI0, AXHUIIIECY
JIOTUYECKH 3aIPEILEHO NEPEerHaTh yepenaxy. XoTs KOHEYHO OH €€ NEPErOHNT.

YrtoOBl pa3peluTh aopuIo cAejaeM HEKOTOpbIE MpeBapuTenbHble 3aMedanusi. CormacHo
nHpopmanmonHoit monenu [Shevchenko, Tokarevsky, 2007-2008] mro0as yacTuma ecth
HEKUH IMKINYECKUM aJfOPUTM — 3aMKHYTas LeNb Nepekaodaromux apyr apyra ®JIO. T-
YacTUIa B TOKOE OTHOCHUTENBHO aOCONIOTHOTO MPOCTPAHCTBA IBIKETCA (CO CKOPOCTBIO
CBETa) TOJNBKO BAOJNH 00EMX f -OCei, MpHU BTOM NPOEKUHUS TPACKTOPUH “‘QIMI-TOUYKH
(nepexmouaromuxcss DPJ[D) Ha NTPOCTPAHCTBEHHYIO IUIOCKOCTH €CTh, KaK 93TO BIIOJIHE

Pa3yMHO TPEATIONOKHTD, TI0 KpaiiHel Mepe B IEpBOM NPUOIIKEHHN, OKPYKHOCTb.

O06a 6eryna, Axumrec 1 depernaxa, uMeroT “T-tena”. IIpn ’ToM OTMETHM, 9TO B JAHHOU
arlopyUu KPUTUYHBIM SIBJSIETCS] TO, YTO B amopuu o6a OeryHa ABMXKYTCs ToJbKo Brepen. Ho
€CllM B UX IBIKEHHH €CTh KaKue-To OOpaTHbIE CEKLUH, HeuTO BpojAe “‘IBa Iara BIEpen,
OOWH IIAr Haszan , TOTAAa HET mpolieM — I AXWiuieca JOCTaTOYHO JIMIIb OAWH DPa3
0Ka3aThCs BIEPEAN Yepenaxy, Koraa Ta AejaeT IIar Hazal, U Jajee Y)Ke HUKaKas JOTUKa He
3arpenaeT eMy OekaTh BIICpEaH.

[Ipn nBwxeHnn T-dacTuipl, H3-3a HEYCTPAHMMOIO JBW)KEHUS BAOJNb OCH
KOOPIMHATHOTO BPEMEHH, PeanbHOE ABIKCHHE B IPOCTPAHCTBE BCETa COACPKUT 0OpaTHBIE
CeKIMH Kak npoekuuto 4D “crnivpanu B0 BPEMEHHOH ocH’; B T.4. U 4epernaxa 4YaCTUYHO

JBHIXXCTCA B O6paTHOM HaIllpaBJICHUHU, JIOTUYCCKHU pa3pcuiasd Axmmecy 00TOH.

DOTOHBI ABHKYTCS TOJIBKO B IPOCTPAHCTBE, M TPACKTOPHSI (DIIMI-TOUKH eCTh TaKkxke 4D
cnmpanb, KoTopas mpoekTupyercs Ha 3D mpoctpanctBo kak OM BomHa. Ho 31ech Her
OOpaTHBIX CEeKIMHA W TMO3TOMY eciHu ABa (DOTOHA, POXKACHBI OJHOBPEMEHHO B Pa3HBIX
MPOCTPAHCTBEHHBIX TOYKAX, TO 3aJHHK (DOTOH HHUKOTAA HE JOTOHHUT MEPETHEro, Kak U

HuKakas T-uacTuiia He TOrOHUT (POTOH.

Cmpena. Caosa (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
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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 Pemenne mapagokca CTpena UCHOIB3YeT T.H. “B-B” TEOPHUIO JBMKEHUS,
Komopas 2osopum uymo “OsudiceHue [4aCTHUBI] npoucxooum 8 pA3IUYHbIX MOUKAX 8
paznuumvle 8pemMend, npu mom, ymo [d4actuual 6 nokoe HaxOOUMcs 8 KOHKpEemHoU moyke 8
KOHKpemHuoe epems.”

JlarHOE pemieHre O4eBUIHO HEYJOBIETBOPUTENHHO -— “‘B-B TEOpHUS~ €CTh (PaKTHIECKH
HUYTO MHOE KaK OOBIYHOE ONMCAHWE JBMKCHHS M HUYETO HE J00aBISET K OYEBUAHOMY — HO
HETIOCTHXUMOMY JIOTUYECKH, (PaKTy — cTpesa, KOHEYHO, BBIUICTUT U3 JIyKa. Mu He BBUICTHT,

€CJIM HaXOJUTCs B KOJIYAaHE.

B nndpopmanmonHo# koHuenuuu anopusi “Ctpena” paccMaTpHBaeTcsl Kak odepenHast
peanmzanus (GopMyTupoBaHUE, KOHKPETH3alKs1) QyHAaMEHTANbHOW MPOOIEeMbl, YKa3aHHON
panee (manee “IIpobnema Bpemenn”, IIB) uro mro6oe u3MeHEHHE JIOTHYECKH
MIPOTUBOPEYHT TOIBITKAM TOYHO ONPEACTUTH TJAHHOE COCTOSTHAE U3MEHSIOMIETocs 00BEKTa.

U B uadopmanmonnoii konnennuu [1B- npobieMa BO3MOXKHO HE pelieHa MOJTHOCTHIO
70 HacTrosmiero BpemeHn. Ho mo kpaiiHe Mepe OYeBHIHO, YTO TaKoe paspemieHune Oyaer
OCHOBBIBAThCS HAa CBOWCTBAaX WH(OpMAIUH, B T.4. - YKa3aHHBIX paHee, Ipexae Bcero - US,
COTJIaCHO KOTOPOMY JIIO0OM d3JEMEHT — BKJIIOYAs DJIEMEHT “OauHblil 00bekm 6 OaHHOM
cocmosnuy” TIO00TO MHOXKECTBA COACPXKHUT Bce / JOOBIE JJIEMEHTH Bcexl/ JIFOOBIX
MHOJKECTB, BKJIIOUAs DIEMEHT “OanHblll 00beKm 80 8cex /Kaxcoom opyaux cocmosHuax” ; i
M6, cormacHo koTOpoMy MHOXecTBO ‘“‘MH(popmarus”, HECMOTpPS Ha CBOIO a0CONIOTHYIO
0OECKOHEYHOCTh, C OOJIBIION BEpPOATHOCTHIO AHUCKpeTHO. JIroboe Oymylnee coCTosHUE He
BO3HUKAET “U3 HUYETo” WM Kak “‘OyIyllee COCTOSHHE JUIsl CBOSH peau3alliyl MCIIONb3YyeT
HEYTO, YTO OTCYTCTBOBAJO B MPEIBLAYILIEM COCTOSHUM ~, TOCKOJNBKY BCS HH(OpManus,
BKJIIOYass HEOOXOAMMYIO AJISl TIOCTPOCHHUsSI (BCEX) HOBBIX COCTOSHHIA, BCErZa CYIIECTBYET B
Ka)XIOM MCHOBEHHOM COCTOSIHUHM 00beKkTa. BKilto4as Bce CTpenbl BBUIETAIOT U3 CBOUX JYKOB
— IIe BBUJIET eCTh abCOMOTHO OECKOHEUHAas MOCIEeN0BATEIbHOCTh OUCKPEMHbIX COCTOSHUM,
KOTJa KaKAO0€ M3 COCTOSHHH CYIIECTBYET “‘B aOCONIOTHO OECKOHEYHO MalloM BpPEMEHHOM
nHTepBane”. OTMETHM, TakKe, 4TO B JAHHOM amopuu (BIPOYEM M B amopuu “Axuiuiec u
yepenaxa’) CHOBa NpOSBISIETCA CXOXKECTh NpaBuil/ Bo3MoxkHocTed “IIpocTpanHcTBO” M
“Bpems”. Jlms mBwkyIieiicss crpensl mosBisercs “mpodiema IIpoctpancTtBa” — crpena B
KOKIBIH MOMEHT BpPEMEHH HAxXOIUTCS B MNPEABIIyIICH, MJaHHOW ©  Oymymiei

HpOCTpaHCTBeHHOﬁ MMo3nrKr; COOTBETCTBCHHO IMPOCTPAHCTBEHHOC JBMXXCHHWE B KOHCYHOM

64



cUeTe CYIIECTBYeT Kak aOConroTHO OecKOHeUYHas II0CIIeNOBaTEhHOCTE a0COFIOTHO

0ECKOHEYHO MaJIBIX MPOCTPAHCTBEHHBIX HHTEPBAJIOB.

Ho 310 “B KOHewHOM cuere”, T.e. Ha “aOCONIOTHO (hyHIaMEHTaTbHOM VPOBHE — B
MmuoxectBe “HNudopmarnus”. Ha napyrux ypoBHSX, T.e. B KaKHX-JIMOO OrpaHUYEHHBIX
(BeposiTHO, BKIIIOUash He ‘‘abCONOTHO OECKOHEYHBIE’) NWHAMHYECKUX WH(OPMAITMOHHBIX
cucremax mpobaemsl Bpemenu / IIpocTpancTBa MposBIAIOTCS B TOM, YTO B TAKUX CHCTEMax
CYLIECTBYIOT HEKOTOpPblE MHHUMAaJIbHbIE 3HAYEHHA ‘“KBAHTBHI , U3MEHEHMH CHCTEMHBIX
MapaMeTpoB, CUCTEMBbl MOTYT U3MEHSTHCS TOJIBKO JUCKPETHO, B TO BPEMs KaK M3MEHEHHUs
MapaMeTpoB MEHBIINE, YEM COOTBETCTBYIOLIUI “KBAHT’, OKa3bIBAIOTCSI HEOIPEIEIECHHBIMU.
Jna Marepun Takas HEOIpEIeNeHHOCTh W3BECTHA — 3TO [IpMHIMI HEoIpeneneHHOCTH
IeiizenOepra. Tak, HanpuMep, BO3BpAIAsACh K COPCBHOBAHUIO AXHUIIIECA M YEPEIaxy MOXKHO
pPEeIUTh afopvi0 C TMPUMEHEHHWEM KBaHTOBOM MEXaHMKH — KOTJa pAacCTOSHHE MEXITY
OeryHamMH CTaHOBHUTCSI JJOCTATOYHO MaJIbIM, CTAHOBHUTCSI OECCMBICICHHBIM — KTO HaXOJUTCS
BIIEpenH / Mo3aau U i AXuieca HEeT MpoOjeM MeperHarh yepemnaxy. IToT mpeaea MHOTO
OoJibllle, YeM IpH PEIICHUH: YYaCTKH OOpaTHOTO IyTH, CKaXKEM, Yeperaxu, [0 MOpsIKy
Benmunbel| 071/ mc (rme m — Macca depemaxs, ¢ — CKOPOCTh CBETa), B TO BpeMs kak KM
HEOMPeIeNICHHOCTh ToIoKeHust [Jfi / mv ; u CKOpoCTh uepenaxu, v, KOHEYHO MHOTO MCHBIIIC

CKOpPOCTH CBCTA.

OpHako KpoMe HEONpEeAEICHHOCTH 4YTOOBI HM3MEHUTh YTO-HHUOYIb HE00XO0AUMO
3aTpaTUTh €lle W HEeYTOo, YTo B (M3MKE HaszpIBaeTcs “DHeprus’, KOTopas HEHCTBYyeT B
KaXI0H JMHAMHYECKOM HH(OpManMOHHOM 00beKTe/cucTeMe B MHOXKECTBE, U3 Uero clenyeT
BIIOJTHE PAalMOHAIBHOE MPEANoJOKEeHHE 4YTO TMOHATHE/QeHoMeH “Owuepeus”  (Kak
“KonmnuectBo”), kak u noHsTus/penomens! “IlpoctpancTBo” u “Bpems’” Bblie, SBISETCS
SJIEMEHTOM  MHOXKECTBa MaKCHUMaJbHO (yHAaMeHTaNbHBIX [lpaBun/ BosmoxHocTei/

“Komuuects” “Jloroc”.

6.2. Co3nanue

Ho ocraercst nmpoGiiema BO3HUKHOBEHUS! U (D)YHKLMOHUPOBAHUS - NIOKA €JMHCTBEHHO
Ha/Ie)KHO YCTaHOBJIGHHOTO ApYyroro [mpakTtudecku!] HeMaTepuanbHOrO ITOAMHOXECTBA
Bcenennoit — uenosedeckoro Co3HaHus. SIBnsercss u Bo3HUKHOBeHHE CO3HAHUS B JAaHHOM
ciyyae “MexaHHMYecKMM~ (M HEeM30eXHBIM) NMPOIYKTOM OHBOJIOUNMM MaTepuu (3TO Takxke

“}I( 29 17
OTHOCHTCS U K TOAMHOXeCTBY ‘YKuBoe”, nunu Het?
W ecnu 3T0 Tak — TOrga BO3MOXKHO JIM UTO HEKAs MeHOeHYUs K CAMOOP2aHU3ayuu no

KpalZHelZ mepe HeKomopwvlx l’lOdMHOOICQCI’I’l@, KOTOpbIE MOTYT OBITH BBIACJIICHBI KaK-TO B
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MHOXecTBa, ecmb Kakoe-mo 6HympeHHee c8olicmeo ungopmayuu? UeToBeUECKUN OIBIT
CBUETEIBCTBYET, YTO OTIENbHBIC YEIOBEYECKHE CO3HAHUS CTAOWIBHBI, T.e. (IPAKTHYECKN)
mobast  wHGQOpMAlMOHHAsT  CTPYKTypa  ‘‘delloBedecKkoe  CO3HaHWe W3  OCHOBHOU
WH(GOPMAITMOHHOW CTPYKTYpHl (MHOXecTBa) “Co3HaHme” cTaOWiIbHO. XOTA M ceiiuac HeT
OCHOBaHWM Uil  YTBEPXKICHHS, YTO MOJMHOXKECTBO/MH(OPMAIMOHHAS  CTPYKTypa
“Co3nanue”, rae (yHKUIMOHUPYIOT WHAWBUAYalbHBIC CO3HAHUS, TaK K€ CTAOMIBHO/
HecTabuinbHO B 1enoM. Kak yxe ormedanoch i Marepuu, 9ToObl ObITH CTaOMIIBHON B
MHoxecTBe KakOH-HUOYAb WHPOPMAIIMOHHON CTPYKTYpe HEOOXOOUMO OBITH NOCTPOECHHON
13 KaKUX-TO MEPBUYHBIX HNOJACTPYKTYp, TaK, UTO JIOTMUECKHE CBS3H MEXY HHUMH JIOJKHBI
OBITH HAMHOTO CHJIBHEE, YeM CBSI3U STHX MOACTPYKTYP C MPOUYMMH dJIEMEHTaMH MHOKecTBa.
B Matepun 3T0 ycioBue NeHCTBUTENBHO Kak pe3yibTaT: 1) MCMOJBb30BaHUS CTAOMIIBHBIX
@JI3, u 2) TOro, 4TO MpHU JFOOBIX B3aUMOACUCTBHUIX MATEPHATBHBIX 00BEKTOB HCIIOIB3YETCs
UCKITIOYUTEIBHO HWCTUHHAS WHQOpMaIys, Kak, HampuMmep, B OOBIYHOM KoMmbioTepe. Ha
JIOTHUYECKHE  3JEKTPOHHBIE  JJIEMEHTHI, M3 KOTOPBIX COCTOMT KOMIIBIOTEP, BCET/Aa
BO3/JICMCTBYIOT TpaBUTAlMs, BHEIIHME XHUMCOEAMHEHUS, PAAMOBOJIHBI U T.M., OJHAKO 3TH
BO3JIEMCTBUS MHOTO ciabee AJIEKTPHUECKUX CBS3€il MEXy 3JIeMEeHTaMH, KpOME TOro —

KOMIIBIOTEP MOKET 00pabaThiBaTh TOJIBKO HCTHHHYIO HH(OPMAILIHUIO.

KowmmproTep, KOHEYHO, €CTh ‘“AMCTO MaTepHalbHasS TUHAMUYECKas HHPOCTPYKTYpa,
OJTHAKO OH OIepHpyeT ¢ MH(OpPMaNHeH, CO30aHHOU cO3HaAHUeM, KOTopas (T.e. mH(popMarus)
HakKJaAbIBaeTCs Ha ‘“‘MaTepUaNbHBIN® 0OMeH uWHopMaIed Mexay JJIeMeHTaMU
KOMITBIOTEPA, BKJIFOYAs, HAIPUMEp, - Ha OOMEH MEXAy 3JEKTPOHAMH aTOMOB, M3 KOTOPBIX
KOMITBIOTEp cocToWT. Ha mepBbIii B3IMIAA CO3HaHHWE OTAENBLHOTO 4YeloBeka paboraer
AQHAJIOTUYHO KOMITBIOTEPY, OJHAKO €CTh NMPUHIUNHAIbHBIE OTIiH4Yusa. B mepByro ouepenp —
npu 00paboTKe JIOKHOU (HampuMep - NPOTUBOPEYMBON) MM “‘HEMOHSATHOW, MH(OpMauy,
T.e. — nH(QOpPMAIUH, Ui KOTOPOH HEOOXOIUMO BBECTH JIOTIOTHUTENBHEIE 0a30BbIE MOHSTHS,
CO3HaHHWE HE ‘‘3aBHCaeT’, B OTIWYHE OT KOMIbIOTepa. boiiee Toro, moOOW KOMIBIOTED B
MIPUHIIATIE HE MOXKET BBIUTH U3 CTPOTO MPEAONPECIICHHON MaTeMaTUYeCKOH MOJeNH (Jaxe
BHyTpu “TeneneBckux mpeaenoB” A 3TOM MOJAENH), B TO BpeMs Kak CO3HaHUE
OKa3bIBaeTCsl CIOCOOHBIM dMAuUpUiecKy paclo3HaBaTh — U Aajice MO3HAaBaTh - COBEPIICHHO
HOBBIC BEIIM; B TO BpeMs Kak MPU POXIACHUH Yy YelOBEKa 3HaHHWS O BHemHeM, 10 Bcei
BEPOATHOCTH, OTCYTCTBYIOT, U CIIOCOOHOCTH 4YEJIOBEYECKOI0 MO3ra 3allOMHHATh U
00pabaThIBaTh XOPOIIIO OMPEISIICHHYIO HH(OPMAITUI0 HAMHOTO clladee, 4eM y KOMITbIOTepa.

Kpome Toro, HecMOTpst Ha OYEBHUIHO cliabble YeIOBEUYECKUE CIOCOOHOCTH MPU 00paboTKe
“o0praaoi”, “llleHHOHOBCKO#~ WHGOPMAIMH, CO3HAHHUE pedibHO CHOCOOHO padoTarh ¢
HaMHOTO OONBIIMMH MAacCHBaMH JaHHBIX B CpPaBHEHHHM C MacCHBaMH, KOTOpBIC

00pabaTpIBalOTCS Ha JIOOOM KOMIIBIOTEPE. OTO TIPOUCXOAUT IIOTOMY, UYTO CO3HAHHWE
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OTICPUPYET NOHAMUAMU/ KOHYenyusAMu, TOTAa KaK KOMIIBIOTEP C OOJNBIIUMH — HO
(dbyHIaMEHTATbHO KOHEYHBIMH MACCHBAaMH JaHHBIX, ONPEACIIONMMH TAaHHOE IOHATHE B
TAaHHOM KOMITbIoTepe. JIro0oe MoHsATHE, OTHAKO, BCETIa €CTh KaKOW-TO JeMeHT MHOKeCTBa
W TIOPTOMY [UIsl €ro ompejaeleHus HeoOXoAuma aOCONIOTHO OeckoHedHas (BKITFOYast

“IllenrHoHOBCKas) WHGOpPMAIHS, conepskamiascs B MHOXecTBe.

BrpoueM, Ha pyIMMEHTapHOM YPOBHE 3Ta CIIOCOOHOCTB €CTh YK€ Y “HECO3HATeIbHOro”
XKusoro — ecnu “xkoMnbrOTEpHBIA” bypuaaHoB ocen ‘3aBUCHET” W yYMpPET € TOJOAY, TO
OOBIYHBIA OCENl MHCTMHKTUBHO CIENacT CIy4alHbId BHIOOp — WIIM HAWAET CpeAM BHELIHHX
YCIIOBUH KaKoe-TO HOBOE, KOTOpOe UCXOJHO HEe OBUIO OmpeneNeH0 — YTOOBI YHTH K OJHOMY
13 CTOTOB CceHa (Hy a 3aTeéM — ¥ KO BTOPOMY).

KoneuyHo, B KOMIBIOTEp MOKET OBITh 3aJI0’KEHA IPOrpaMma, cofepikamas (yHKIUH
aJanTanuy ¥ camMooOydeHHUs KOMIIbIoTepa — HallpuMep, Mporpamma T.H. “HCKyCCTBEHHOTO
unTeiiekTa”. OmHako Jrobas mporpamma He Ooliee yeM (pukcHpyeT (M 1ajeKo HEe B IOJTHOM
00beMe) COCTOSIHUE CO3HAHMS MPOTPaMMHUCTa(0B) HA MOMEHT YCTaHOBKH €€ Ha KOMITBIOTEp U
B JaJbHEUIIIEM HE BBIXOJUT 3a Mpeesbl JaHHOTo cocTofHUsA. Co3HaHUE Ke HENpephbIBHO
pa3BuBaercs (10 KpallHEH Mepe — TaKoe MHOTJA CIIy4aeTcs) CUMTBIBAS M aHAJIU3HPYs BCE
HOBBIE M HOBBIE CBOMCTBa MHOecTBa. U 31ech CTAHOBUTCS OCOOCHHO Ba)KHBIM  CBOHCTBO
N7 wadopmannm — U3 KOTOPOTO CIEIyeT B TOM YHCIE W TO, YTO Mdajible U3MEHEeHUs B
“lIleHHOHOBCKOM ™’ KOJMYECTBe MHGOpMANuK (WU, HAIIPEMED, B CIIOKHOCTH aJTOpPUTMa)
MOTYT TIPUBOJUTH K KAPOUHANbHbIM UHGOPMAYUOHHBIM (NOHAMULIHBIM — A ITO, KaK He pa3
yke OBUIO TIOMYEpPKHYTO, €CTh TJABHOE B OMPEACTCHHH — a 3HAYUT B CYIIECTBOBAaHUHM —
KOHKpEeTHOH mH(OpMaInuu) usmeHernuam.  [IpuMepsl IS 4eTOBEUECKOTO A3BIKA HMIMPOKO
U3BECTHBI — TEKCThI, COACPKALIUE 3alATyI0 B Pa3IMYHBIX MECTaX MPEIOKEHUS, MOTYT
OBITh KapJAWHAIBHO PA3JIMYHBI TI0 CMBICITY U B TO K€ BpeMs MPAKTHYECKU UACHTUYHBI B BHJIE

IOCICA0BAaTCIIbHOCTHU OUTOB (HOCHGZ[OBaTCJ'H:HOCTI/I SJICKTPOHHBIX JIOTUYCCKUX BCHTHHCﬁ) Ha

KOMIIBIOTEDE.
T.e. cuurbiBanne w3 MHOXKeCTBAa HOBOM, - BIIOJHE OIPAaHUYCHHOW B
“lIleHHOHOBCKOM™ WJIM B “‘aNrOPUTMHUYECKOM’  CMBICIIE U TOTOMY II03HAaBaeMOM

YEJIOBEYCCKUM CO3HAHUEM — MH(OPMAIIUU MOXKET IPUBOJIUTH K KapIUHAIBHBIM H3MCHCHUSIM
B HAy4YHBIX IPEJICTABICHUSAX O BHEMIHEM Mupe - pasBUTHE HayKu (OeticmeumenvHoe
passumue; Kak Mbl IOMHUM — JIOTHYECKOE Pa3BUTHUE JHOOOH TEOpUU M €€ NMPHIOKEHUS B
MPaKTHKE HE CO3JAI0T HHYEro HOBOrO K MH(GOpPMAIMH, KOTOpas yke Obula oOHapykeHa
SKCIIEPUMEHTAIbHO W 3aJl0K€Ha B IIOCTyJaTax TEOPUH IPH €€ CO3JaHWHU), €CTh, Kak
IpaBuJIo, TIpoliecc OudypKaMOHHEIH.

KommbloTep He cnocoOeH MOJCIUpOBATh — WM, TOYHEE, — BBIJICIATH

“cywecmeennvie” Oudpypkanuu, 3a UCKIIOUCHHEM TeX, KOTOPBIC YK€ ObUIN OmpeeacHbI/
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0TOOpaHbl YEIOBEUECKUM CO3HAHHEM, - OH HE MOXET BBIUTH 3a Mpelelibl MHOXeCTBa
3 2 13 9 L2

Marepus”. “MarepHuanbHbIii” aHAIH3 3HAYCHUS KAKOW-TO OU(ypKaluu, T.e. — BBISICHCHHE
ee BJIHMSHUS HA Ty WIM UHYI HH(DOPMAIMOHHYIO CHCTEMY, B TOM YHCIIE, HAPUMED, HAYKY,
TpeOyeT OSeCKOHEYHOW MaTephanbHON HH()OPMAIMOHHON €MKOCTH W MPOU3BOIUTEIbHOCTH
KOMITBIOTEPa; TeM 0oliee, YTO CYMECTBYeT OCCKOHEYHO MHOTO BApHAHTOB ‘‘OECIOJEe3HBIX”

Ooudypkamuii, KOTOpble CO3HAHNE UCKIIFOUACT U3 PACCMOTPEHHS CPasy .

Co3HaHMe, KaK MMOKa3bIBACT YeJIOBEUECKas MPAaKTHKA, OKAa3bIBACTCSl CIIOCOOHBIM Ha
TAaKOW aHajHM3, B YACTHOCTH (CKOpee — TJaBHBIM 00pa3oM) IMyTeM BKJIIOUEHHs B Ipolecce
MO3HaHWsI  T.H. MHTYWIIMMA. BechbMma IMOXO0Xe, YTO uHmyuyus €CTh KaK pa3 Ta camas
cneyuguueckas CcnocoOGHOCMb CO3HAHUS, KOTOpas TO3BOJIET CO3HAHUIO HAXOOUMb 6
beckoHeuHoM nepenjiemeHuu UHQGOPMAYUOHHBIX c6sA3eli MEXKIY JIIEMEHTaMH MHOXeCTBa
“Undopmanus”, “HanmucaHHBIX” K TOMY € Ha KAKOM-TO HEM3BECTHOM OECKOHEYHOM SI3bIKE
MHoOXecTBa, UMeHHO cyujecmgennvle CBsI3U Uit KOHKpeTHBIX WMC m “mekomupoBats”’
MOJYYECHHYI0 HH(POPMALIUIO, TIPENICTABIISS €€ Ha A3bIKE, JOCTYITHOM JJIsl IOHUMaHUs JIPYTUM
CO3HAHHEM.

Cka3aHHOTO BBIIIE MPEICTABISIETCS JOCTATOYHBIM JUIA BBIBOJA €IIe pa3 O TOM, YTO
MHOXecTBa ‘‘Marepuss” u “Co3nHanme” (QyHIAMEHTAIbHO pAa3jINdHbl, W OHH €CIU W
MepeceKarTCsa, TO B CPaBHUTEIHHO Maioi oOsacTH. XOTS OHHM M B YE€M-TO MOXOXH, UTO,
BIIPOYEM, HEYAWBHUTENBHO, TPUHUMAs BO BHHMaHHE HX OOIlee NPOUCXOXKIACHHUE U3
MmuoxectBa. I Martepus n Co3HaHHE COCTOAT W3 000COOJEHHBIX WH(OPMAIMOHHBIX
CTPYKTYp — B Marepun 3TO 3IeMEHTapHBIE YaCTHIBI, CHCTEMBl YaCTHIl, HAIpUMeEp —
yenoBedeckrne Tena win ['amaktiku; B CO3HAHUHM — 3TO CO3HAHWS OTIENBHBIX JIIOJEH, MX

MBICJIM, BO3MOXHO — CO3HAHU U MBICJIU CIIC KaKHUX-TO KUBBIX CYHICCTB BO Bceenennoii.

Xots o00a MHOXECTBA HCHONB3YIOT OOHM M Te Xe (o0mue) (yHIaMEeHTaIbHbIE
JIOTHYECKHE MPaBHUiIa/BOZMOKHOCTH TIPH 000CO0IEHUs OTENbHBIX CTPYKTYp — [IpocTpancTBo
u Bpems, B ocranpHOM (YHKIHOHUPOBaHHE ‘“‘MaTepPHAJbHBIX U  “CO3HATEIBHBIX
WHPOPMAIIMOHHBIX CHCTEM KauecTBeHHO pasnuyHo. [lpaBuno  “IIpoctpanctBo” B  [mO
KpaiiHell Mepe, yernoBedeckoM] CO3HaHUN paboTaeT COBEPIIEHHO M0 HHOMY, 4YeM B Marepuu.
ITo-BuaMMOMY, HUKTO HE MOXET OTBETHTh — IJI€ B IIPOCTpPaHCTBE-BpeMeHU [Marepuu]
pasMemaercsi Kakas-HUOyab MbIcib? J[pyroil mpuMep — eciin Bce MaTepHalbHBIE MPOIECChI
BO BPEMEHH II0CJIEJ0BATEIbHBI, - U3 IIPOILIOro B Oyaylee, TO CO3HaHUE CIOCOOHO, XOTS U
OTPAaHWYECHHO, “‘MyTENIeCTBOBAaTh BO BPEMEHHW , BCIIOMHUHAS, AaHAJIH3UPYS U MOIUPUIUPYS
MBICJICHHBIE COOBITHSI B MPOIUIOM, a TakKe NMPOTHO3MPOBATH (MOJIENHPOBATH), B TOH WIIH
WHON cTeneHu, Oynymiee. Brpouem BmosIHE pa3yMHBIM MOXET OBITH BOIPOC - CKOJIBKO

“Bpemen”’ neicTByeT B MHOXecTBe “‘Co3HaHme”, KpOME “HCTHHHOTO BpEeMEHHW , KOHECYHO.
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B “Co3nanun” — B oTiimuue oT Marepun — BO MHOTOM HE pabOTaroT ‘3aKOHBI COXpaHEHHS .
Ecnu ortnenuts yacTe MaTepHalbHOIO 00BEKTa, OOBEKT CTAaHOBUTCA MeHbIne. Eciu KTo-TO
JEINTCS MBICIIBIO, OH €€ HE TepseT, T.II.

TeM He MeHee, IS CyLIEeCTBOBaHUA co3HaTeNdbHbIX MIC Kak cucTeM yCTOMUYMBBIX, O BCEU
BEPOSITHOCTU HEOOXOAUMO, YTOOBl U OHHU OBUIM ITOCTPOECHBI U3 KAKUX-TO “HEMaTepHaIbHBIX
DJID (C-DJID), koTopsIe, Kak U MaTepuanbHbie DJID, TOIKHBI OBITE “‘CUIBHO” yCTOWYHBHI B
MHoxecTBe. XOTA JaHHOE YCJIOBHE BO3MOKHO HEJOCTATOYHO MAJISl CTaOMIBHOH pPadoTHI
CO3HAHMs, IOCKOJBKY CO3HAaHME, TIOMHUMO CYIIECTBOBaHHs, pabOTaeT TaKke C
HEOIPEICTICHHONW U JIOKHOH MH(pOpMaLueil U 3TO MOXKET OBITh JOMOJHUTENbHOW MPUYNHON
TOTO, 4YTO, MO BCEH BEPOSTHOCTH, CO3HAHUE BBIHYXIEHO HCIOJB30BaTh CTaOMIBHYIO
MaTepUaNbHYIO CTPYKTYpPY, HApUMep — YeTOBEUECKUH MO3T.

BooOme roBOpsi, HE HCKIIOYEHO, 4TO  MHOXecTBO “Co3HaHMe” COAEpKUT B cebe
HECKOJIBKO MOJIMHOKECTB, T.€. — ITOJIMHOKECTBO, /1€ HaXOAUTCSA/ OMepupyeT deIoBeYecKoe
CO3HaHHE, MOJAMHOXKECTBA, IJI€ ONEPUPYIOT CO3HAHMS, PACCMATPUBAaEMBbIe CYIECTBYIOIIUMHU
peaurusamu U T.1. M, eciu Kakoe-TO CO3HAaHUE MOXKET CyLIECTBOBATh TOJIBKO B YCTOWYMBOMI
MaTepuantbHON MaTpulle, TOTJa YTO TaKoe MOXKeT ObITh WHGOpMAIMOHHas CTPYKTypa

“Matepusi” B 1esIom?

7. O6cy:KkaeHne U BbIBOIbI

bazoii mpencrasnenHoi 3aeck uHpopmaunonHon (“Uugpopmayus xax Abconiom”
KOHLICTILIMK) KOHLEMUUU SBISETCS CTPOrO€ JO0KAa3aTeNbCTBO, YTO BCE, UYTO CYLIECTBYET
(MOXeT CyIIecTBOBaTh, “HE MOXET CYIIECTBOBATH ~°) €CTh HEKHE DJIEMEHTHI a0COIIOTHO
O0eckoneuHoro MHuoxkectBa “UuH(opmanus’. MHOXECTBO, B CBOIO OYepellb, €CTh HEKOe
€AMHCTBO MHOXXecTBa “HHEpPTHBIX~ 3JEMEHTOB M ‘‘akTuBHOro” Jloroca, XoTd pa3fenuThb
noHsiTus  “‘uHepTHBIN” U “Jloroc” 31ech HEBO3MOXXHO — OHHM KOMIUTUMEHTapHbIE, 00a
OTPENICISIOTCS TOJIBKO B €IMHCTBE; KPOME TOTO, JIF0OOH ‘‘aKTHBHBIN 3JIEMEHT — IBUIKCHUE,

M3MEHEHUE, U T.I., KaK W JII000e JIoTHYeckoe [Kak u Jroboe napyroe u3 Jloroca] mpaBwuiio,

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

JaHHas KOHUENLMsS, BO3MOXHO, BBITJIAJIUT Kak HEKUH O4YepelHOW BapUaHT
Heommaronnsma, ogHako 3TO HE COBCEM TaK. 37eCh HET, B ONPEIEICHHOM CMBICIE,
“akTuBHBIX Mnei u “uHepTHON” Marepuu, OHM CYIIECTBYIOT “NapajuienbHo’’; Uneu ckopee
OOJIBITIC HEKUE “‘ONMCAaHUS YeM ‘‘aKTUBHBIC MHCTPYKIIUN .

Konnenmus Brimtouaer B ceb1 u moOble apyrue (puimocopckue 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
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coBceM.  CymecTByromme Teopun uHbopMarmu, T.e., — Xapmm-llleHHoHa, Teopuu
ABTOMAaTOB, CJOXHOCTH, JIOTHKA, TEOPWUH S3bIKa W T.I. — OTPAXKAIOT JIUIIb OTAEIHHBIE
cBoiictBa mH(popmarmu. OmgHAKO, ¢ OAHOW CTOPOHBI - OTH CBOWCTBA (HampuUMep —
BO3MOXKHOCTh HM3MEpPEHHUsl “‘KoimdecTBa WHpOpMamu~ IIyTeM OIpeneieHnus Jorapudgmos
BEPOATHOCTA BO3MOXKHBIX HCXOJIOB) COOTHOCATCSL C KaKUMH-TO 8ecbMd 0OWuUMU
“npaBUyIaMH CYIIECTBOBAaHUS W B3aUMOJICHCTBHI” 3JIeMEHTOB B MHOXecTBe ‘“‘MHpopmanus”,
C Ipyrod - JaHHBIE TEOPHUH UYETKO (OPMaIM30BaHBI U Pa3pabOTaHBl B COOTBETCTBHH C
HEOOXOTUMBIMH KPHUTEPUSIMH HUCTUHHOCTH, HENPOTHBOPEUYMBOCTH W T.I. TakuM oOpaszom,
CYLIECTBYIOLINE TEOPUU MHPOPMAIMH — KaK, BIPOYEM, U BCS OCTaJbHasg MaTeMaTHKa - B
JaHHYI0 HHGOPMALMOHHYIO KOHLENIHMIO BKIIOYAIOTCS HEMOCPEICTBEHHO, M MOTYT
HEIMOCPEICTBEHHO MPHUMEHATHCS TNPU HM3YyUYEHHH [CTPOro Jormdeckoro] moaMHOKecTBa
“Marepus’.

C nmpyroit cropoHsl Ha Oojiee BBICOKOM — MeTa- MaTeMaTH4eCKOM YPOBHE - cama
MaTeMaThKa TpeOyeT  OoOOCHOBaHHSI CBOETO CYIIECTBOBaHWS Ha MeTa-MaTeMaTHYECKOM
ypoBHe. K. 'eens Tak ompenemnsi mpeaMeT TeOpUH MHOXKECTB (rutupyercs o [47]): Ecnu

3

KanropoBckas Teopust MHOKecTB  ““...accepted as sound, it follows that the set-theoretical
concepts and theorems describe some well-determined reality...” (“....mpuHUMaeTcs Kak
UCTHHHAS, TO OTCIOAA CJIEIYeT, YTO TEOPETHKO-MHO>KECTBEHHBIC IIOHATHA H TEOPEMBbI
OTHUCBHIBAIOT KaKyl0 — TO XOpOIIO JETEPMUHUPOBAHHYIO peanbrHocmsb...”). Ilpennaraemas
nHGOpPMAIMOHHAs KOHLENIMS MPOsACHSIET — YTO e Takoe €eCcTh 3Ta ‘‘XOpouIo
JeTePMUHUPOBAaHHAs PEaIbHOCTh, YTO HA CAMOM JIeJIe 3y4aeT MaTeMaTHKa.

[IpenmeTHast o00macTh aOCTPaKTHOTO “UHUCTO CO3HATENBHOTO TPOAyKTa  —
¢GMWI0COPCKUX M PENUTHO3HBIX KOHLENIMH B OTIMYME OT MaTeMaTHKH INPAKTUYECKU He
nognaercs (QopManuzandM, B TEPBYIO OuYepeAb IOTOMY, YTO B 3THUX KOHIEMIHIX
paccMaTpUBaIOTCsA, B TOM YHCIE, U  BONPOCHl CYILECTBOBAaHMS [3IEMEHTOB M CHCTEM]
nHpOpPMaK BHE MHOKECTBa Matepus, Iie OTHOIIEHHE UCTUHHOCTH NPU B3aUMOJEHCTBUU
WHPOPMALIMOHHBIX ~ CTPYKTYp  IepecTaeT  ObITb  NPUHLUMIHAIBHO  HEOOXOIMMBIM.
CooTBeTcTBEHHO, GHI0CO(PCKHUE U PENUTHO3HBIE MOCTYIaThl OKAa3bIBAIOTCS BECbMa U BECbMa
HEONpeeIeHHBIMU, a B OOOCHOBaHWE HEONPENENIEHHOCTH MOCTYJIHPYETCS — SIBHO WU
HESBHO - MPUHIUNUANBGHAS HEBO3MOXKHOCTh TMOCTIDKEHHS UYEJIOBEYECKHM CO3HAHHEM
“O0XKECTBEHHOTO TOMBICNIAa” (MOCTYJIUPYETCA ‘‘HENOCTATOYHOCTh OCHOBAaHHS U T.IL.).
Martepuanus3M, Kak HpaBUJIO, paccCMaTpUBaeT AAaHHBIE NMPOOIEMbl BeCcbMa IMOBEPXHOCTHO,
XOTS (a MOXET W MOTOMY YTO) KOHIIEMIUS CYUIECTBOBaHUSI HEKOoed BeuHOM Marepun
COBEpPIICHHO aHAJIOTMYHO MHCTHYHA W TPaHCIEHJCHTANbHA, KakK, HalpuMep, KOHIICTIIHSI

BeuHOTO bora B xpuctrancTse win BedyHoro Jlyxa B ['ereneBckoit pumocodum.

[lpuHnMNUMaNbHAs  TPAHCUEHACHTHOCTh B MOWHCTPUM  (QMIOCOGUH  OCHOBHBIX

nousTuit/henomenoB “Matepus” u “Co3HaHHe” TPUBOIUT K TOMY, UYTO W APYTHE HAYKH,
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KOTOpBIE M3Y4al0T KOHKPETHBIE MaTepHabHBIC, )KUBbBIE M 00JIaarolire CO3HaHNEM OOBEKTHI,
(hakTHYEeCKN H3Yy4ar0T HEYTO, YTO MPHHIWIHAIGHO TPAHCIEHIEHTHO W COOTBETCTBEHHO
HEMO3HABAEMO; M, XOTSI COOTBETCTBYIOIIHE MPOOIEMBI YK€ MHOTHE TOIBI N3y4JaloTCs B OJJHOU
W3 OCHOBHBIX BeTBEH (uiocodun “DMUCTEMOIOTHS , 3TH IPOOIIEMBI OCTAIOTCS B MOHHCTPHM

¢unocodun Hepa3peIeHHBIMH.

B nmanHOV MHGOPMAIIMOHHOW KOHIEIIHH moOble (PUIocO(CKUe U PEIUTHO3HEIE
MOCTYJIAThI M “TIOMBICIBI” OKa3bIBarOTCS Mo3HaBaeMbl. bor ([lyx...) Teneps He 00s3aH OBITH
BCEMOTYIIEH — U TOTOMY TPAHCUEHACHTAIBHON — CYIIHOCTBIO YTOOBI c03/1aTh BeeneHnyo u3
HUYEro; u3ydas CcBoiicTBa MHOXECTBa, MaTepHallk3M IOIy4aeT BO3ZMOKHOCTh MPEIMETHO
HCCJICJIOBATH ‘‘MaTepUAIMCTHUCCKUE BapuaHThl  0Opa3oBaHUs BceneHHOW; U T.11.

B T.u. Bemme (pazmen 6.2) yxe TOBOPWIOCH O B UEM-TO ‘‘MaTepHAIMCTUYECKOM
BO3MOXHOCTH TOTO, YTO .CIIOCOOHOCTH/ TEHICHIINS K CAMOOPTaHU3AIlUH KAaKUM-TO (JIF00BIM?)
o0Opa3zom BBIJICICHHBIX (PaBHO W CaMO BBIJICIICHUE) MOJMHOXECTB MHOXKeCTBa
“Undopmanus’ ecth B KOMIUIEKTe “JIoroc” W MOTOMY BHYTPEHHE MpHUCYyIa HH)OpMAaILUU.
JlanHO€E TIpeoioKeHIe, BEChMa BEPOSTHO, TOIACTCS PAIMOHATIEHOMY aHAJIN3Y, XOTS U HE
WCKIIFOYE€HO, YTO MOTYT TIOSBHUTHCS MPOOJEMBI, aHATIOTMYHBIE TEM, YTO BO3HUKAIOT IIPH
TIOTIBITKE JI0KA3aTeNbCTBA €IMHCTBEHHOCTH TAHHOW KOHIICTIIINH.

Takoe mpeAmnonokeHne MOXKET OBITh BaXXHBIM IPH PEIICHWH, HAIpUMEp, MPOOIEMBI
MOSIBJICHNST Ha 3eMJie JKHUBBIX, W, Jajiee — CO3HATENbHBIX, CYIIECTB; XOTS W BBITJISIAUAT
HaMHOTO 0oJiee BEPOSTHHIM — ITOCKOJIbKY BBITJIIIUT BEChbMa BEPOSITHBIM HEBO3MOXKHOCTH
COOTBETCTBYIONIEH TpaHCcpopMamuu KaKOro-IMOO MAaTepUalbHOTO OOBEKTa — HYTO
“mporpaMMHbBIE KOIBI” ATHUX CYLIECTB IOSBWIMCh B JaHHOW peanu3auud BceneHHoi
OJIHOBPEMEHHO (MapajuienbHo) ¢ Marepueit.

PaccmaTtpuBass maHHyro mpoOieMy, B YAaCTHOCTH MOXHO OTMETHUTh BO3MOXHO
HETPUBHAJIBHOE CXOJICTBO MHOXecTBa “Mupopmanus” u XKusoro (B T.4. — “co3HAaTENBHOrO”
XKusoro) - kak B MHOXecTBe JIO00OH €ro 3JIEMEHT COACPXHUT B cebe MHOXKECTBO
(urdopmanuto o MHoxecTBe) B 1ienoMm, Tak u JJHK npakTudecku 110008 KiIeTKH opraHu3mMa
COJIEPKUT MH(DOPMAIIUIO O BCEM OpraHu3Me. XOTs 37IeCh M €CTh CYIIIECTBEHHOE Pa3Inyue — B
MHuoxecTBe MH(POpPMALIKMS B KOKIOM JJIEMEHTE ‘‘MakCUMalbHO ckara’ B “He-S” wactu, B

113

JHK cxatue HaMHOIO MEHbBIIE M JIaHHBIE MOTYT OBITh peanbHO pa3BepHYTH ¢

MIPUMCHCHUEM MAJIOTO KOJIMYCCTBA DOHEPTUU — KakK HOBBIN KJIOH Oopranusma.

Bo3Bppaliiascb K OHTOJIOTMH, €CJIH CaMOOpPraHM3alMs JCHCTBUTEIBHO BHYTPEHHE
npucynia Mubopmanuu, Toraa HE UCKIIOYEHO, YTO abCONOTHO OECKOHEYHOE MHOMKECTBO
“Nudopmarus” TEHCTBUTEIFHO MOXET OBITH KIACCH(MUIIMPOBAHO KaK HEKUU “‘TIEPBUIHBIN

TBoperr” - I'. Kantop (tutupyercs no [48]): “...The actual infinite arises in three contexts:
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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...” (...akTyampHOE
OecKOHEYHOe BO3HUKAeT B TPEeX KOHTEKCTaX: BO- MEpPBBIX, KOTIa OHO pealn3yeTrcs B
MaKCHMaJbHO COBEpPIIEHHON (popme, B MOTHOCTHIO HE3aBUCHMON BHE MHPOBOW CYIIHOCTH,
in Deo, XOTOPYIO 51 Ha3bIBat0 AOCOMIOTHONH OECKOHEYHOCTHIO HITH MPOCTO AOCOIIOTOM. . .) .

C nmpyro#i CTOPOHBI — BO3HHKAET BOIIPOC — MOYKHO JIM CUHTATh pasyMHOU CyITHOCTS,
KOTOpasi ecmb abcontomuo Bce 1 oToMy He MOXKeT HUYero nu3MeHuts B Cebe? Ilockonbky
naxe ecnu 3Ta CyIIHOCTh MOMBITAETCS YTO-TO B ceOe M3MEHUTh, HAIPUMEpP — CTAapTOBATh
Hairy Beenennyio, OHa CMOXXET JUIIB  aOCONIOTHO TOYHO CJIENOBATh CLIEHAPUIO AaHHOTO
HM3MEHEHUS, KOTOPBIA CyIecTBOBaa “Bcerna’, B T.4. — ‘0 Havaja Impolecca M3MEHEeHUH;
BKJIIOUAs HBOJIIOLMIO Ka)KJO0T0 3IeMeHTa BeeneHHoi; B T.4. — 3BOMTIONNIO KaXKJI0TO YEI0BEKa,

KOTOpasd TaKXKE NPOHUCXOAUT B COOTBETCTBHUU C BCCr/ia CYHICCTBYIOIUM €€ CLICHAPUEM.

[Ipennaraemas  KOHUEMIMS JaeT BO3MOXKHOCTh Ooliee  MpeaMeTHO W Ha Oolee
BBICOKOM YPOBHE IMOHUMATh/ N3y4yaTh (yHJaMEHTaJIbHEBIE TPOOJIEMbl ¥ €CTECTBEHHBIX HayYK.
Hampumep, oHa U3 IIIaBHBIX 3MHCTEMOJIOTHUYECKUX TIPOoOIeM yke Oblla yIOMSHYTa BBIIIE —
3TO TpoOiieMa aJeKBaTHOCTH SI3BIKOB HAYYHOTO HCCIIC[IOBaHMS, B TMEPBYIO OdYepelb
MaTEeMaTHKH, IPY ONMCAHUY M aHAIN3E MaTePHAIBHBIX OOBEKTOB U WX B3auMmojeicTBuil. Jlo
CHX TIOp HamOoJiee paTUKaIbHBEIM peIIeHHEM IaHHON mpoOiieMbl ObuT “mocTymar” 1.
Hupaka: “shut up and calculate!” (“3arkauch u cuntaii!”’). Tenepb MbI MOJKEM yiKe C TOpPa3zo
Ooxpiell yBepeHHOCThIO cKazaTh - “be calm and calculate” (“ycmokoiics u cuuTaii’),
MOCKOJIbKY Martepus ecTh HHGOPMAIMOHHASI CHCTEMa, ¥ HET HUYETO YMBHUTEIHLHOTO B TOM,
YTO MPOIECCHl B HEW MOatoTcs GOPMAIM30BaHHOMY (B paMKaX MOCTYJIATOB TOW MM WHON

Haykd) aHanu3zy. Ecim, KoHeUHO, AeKoaupoBaHue HHPpOpMay ObUTO TPOBEICHO KOPPEKTHO.

Hpyroii npumep — unes paspadorku T.H. “Theory of Everything” (ToE) — “Teopun
Bcero”, xoropas oObenuHmia OBl 4YeThIpe M3BECTHBIX CErogHS “‘(yHIaMEHTaJIbHBIX
B3aMMOJIEHCTBUS — IPaBUTALIMOHHOTO, MIEKTPOMATHUTHOTO, CJIA00TO M CHIILHOTO; U KOTOpast
CTaJa IOIYJIIPHOM B MOCeIHUE AecATIIEeTHS. [IONBITKM TOCTPOEHUS TaKOW TEOPUH 3aMETHO
AKTHUBH3UPOBAINCEH TIOCIIE CO3JaHMs TEOPHU DIIEKTPOCHaObIX B3aMMOACHCTBHUH, KOTOpas
oObenMHWIA JABa W3 “‘QyHIAMEHTAIbHBIX® B3aMMOACUCTBUN u mo3ke — CraHmapTHOH
MOJIENI, B KOTOPOH, XOTS W B CYIIECTBEHHO MEHBIIEH CTENEeHU, OObEAMHSETCS U CHIBHOE
B3aUMOJICHCTBHE.

Opnako naxe 0e3 yuera HH(POPMALIMOHHON KOHIICTILIMHU SICHO, YTO TaKas TCOPHs HE
MokeT ObITh TOE — kpome Toro, 9To HE Bce B (pu3mKe CBOAMTCS K B3aWMOJICHCTBHSM BHIIIIE
(HampuMep, OYCHb BEPOATHO CYIIECTBOBAHWE  B3aMMOJEICTBUS, KOTOPOE peanuzyem

npuanun [laymu ans ¢gepmMuoHOB), MOXKHO OXHAATH, YTO TPH NANTbHEUIIEM Ppa3BUTHH
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9KCIEPUMEHTAIILHOI HayKu (KOTOpasi SIBJISIETCS] €ANHCTBEHHBIM HCTOUYHUKOM JI€HCTBUTEIHLHO
HOBOH WH(OpPMAITMH — CM. BBIIIC) ¢ OOJIBIIION BEpPOSATHOCTHIO OyIyT OOHApy>KEHBI
ouepenHble “‘GyHIaMEHTANbHBIE” CHIIBI, YTO MOTpedyeT pazpaboTku “Teopuil odepemHbIX
Bceros”. .Ho u3 manHO# nH(MDOPMAIMOHHOW KOHIEIMU CIIEAYeT YTO B KOHEYHOM HTOTE
peanbHas “Teopuss Bcero” Oymer Teopus cnenuduueckoil WHGOPMAIMOHHOW CTPYKTYPHI
“Marepus”’, KoTopasi KakuM-To o0pa3oM BblfesieHa B MHOecTBe. Ho mipu 3TOM ¢ ydeTom
Toro, 4yro Marepus ecTb dYacTb MHOXecTBa M MaTepualibHble OOBEKTHl BCEraa
B3aMMOJEHCTBYIOT C KaXKAbIM 3JEMEHTOM, BKIIOYasi BO3MOXKHBIE YIOPAAOYEHHBIE CHCTEMBI
aneMeHToB MHOXecTBa, M MO3TOMY Marepusi Bcerga OcTaeTcs KakoH-TO OTKPBITON

CHUCTEMOMH.

WudopmanmonHas KOHIENIMs NpuMeHUMa B (usnke u Oonee npeametHo. Hampumep,
OJIMH U3 (PyHJTaMEHTAJIbHBIX MOCTYJIATOB KBaHTOBON MexaHuku (KM) 00 UACHTUYHOCTH BCEX
YaCTHUIL JAHHOT'O THIIA CTAHOBUTCS BIIOJIHE €CTECTBEHHBIM (cM. cBoiictBo U7) — nndopmanus
VHUKaJbHA B TOM, YTO B HEH CYIIECTBYIOT HICHTUYHBIC KOMUHU, TaK YTO DJIEMECHTAPHBIC
YaCTHUIIBI OJIHOTO THIIA 3TO MPOCTO KJIOHBI COOTBETCTBYIOIICH MH(GOPMAIIHOHHOW CTPYKTYPHhI
(anroputma). Kak apyroil mpuMep MOXHO YIOMSHYTh OKCIIEPUMEHTAJBbHBIA (aKT, 4TOo
(IpakTUYecKu) y KakIoW dneMmeHTapHOW T-dacTWmbl ecTh CHenu(UIHBIA TMapTHEp -
aHTUYacTULA. BecbMa BEPOSITHO 3TO CIEAYET U3 MOJIOKEHMS], UTO aJITOPUTM MAaTepUalbHOU
JaCTHIIBI TOJDKEH OBITh OCHOBAaH Ha oOpaTUMBIX PJID m Tarkke HOMHKEH OBITH 0OpaTUMBIM.
Tormga dyacTULBl — 3TO aNrOPUTMBI C MPSMBIM MOPSIKOM BBINOJIHEHUS KOMaHZ, a
QHTHYACTHIBI — C OOpaTHBIM. S-9acTWIBl, Hampumep, (OTOHBI, HE HBIXKYTCA B
KOOPIMHATHOM BPEMEHH (HE KOHTPOJIUPYIOTCS COOTBETCTBYIOIIMM MPABUJIOM) U IOTOMY HE
MMEIOT aHTUYACTHL], OJHAKO OHO MOTYT UMETh Pa3INUHYIO MOJSIPU3ALIUIO.

OTMeTuM, OJHAKO, YTO HE UMEIOT aHTh4yacTul W [lnankoBckue T-uacTuipl, HO B
JAHHOM CITydae - T[OCKONIbKY HX ainroputMm pabotaet Ha DJID, kOoTOpBIE a0COTIOTHO
CUMMETPHUYHEI.

CraHoBUTCS Takxke Oojee OOBACHUMBIM Jpyrod npuHimn KM — To, 4ro mpu
SBOJIIOI[UU KBAHTOBO-MEXAHWYECKON CHCTEMBI MapaMeTphl €€ COCTOSHUS TOJHOCTHIO HE
onpejencHbl. JIaHHBIA TNPUHIMI HMEET (QYHIAMCHTAIBHYI) NPUYMHY — JIOTHYECKYIO
MIPOTUBOPEUYHUBOCTh TMOHATHS ‘‘V3MeHEHHME” B KOHEYHBIX M HEaOCOJIIOTHO OECKOHEUHBIX
cucreMax, 3eHOH (akTuuecku mnpeackazanr KM. Ho B maHHOW KOHIIENIIMH BO3MOYKHO
CYIIIECTBYET HEKasl OMOJHUTEIbHAS BO3MOXKHOCTH PEANHM3AIIUU 3TOH MPOTHBOPEUHBOCTH B
Marepun. B camom nesne, mockobKy MaTepusi ecTh HEKHd KOMITBIOTED, CHTYaIlUs B Y€M-TO
ITOX0Xa Ha CUTYAIINIo, KOTJa B OOBIYHOM KOMIIBIOTEPE paboTaeT Kakas-HHOyab Iporpamma.
He uckiroueHo, Hanmpumep, 4TO JJid, HAlpUMEp, MPOCTPAHCTBEHHON MepeMEeHHOM, YacTula

“moJrydaer”’ ompeereHHOe MOJIOKEeHIE, KOTAa MepekirtouaeTcs onpeaeneHapit @JI1D. Mexmy
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5TUMM MOMEHTaMHU TOJOKEHUE (M BO3MOXKHO HEKOTOpPbIE JPYrM€ CBOWCTBA YaCTHIIHI)
OKa3bIBACTCA HCEOIPEACICHHBIM JII BHCIIHETO OKPYXKCHHUA — QHAJIOTHMYHO B KOMIIBIOTEPE
COCTOSIHHE NpPOrpaMMbl HE ONPEAEIEHO BO BpeMs, II0Ka cpabarbiBacT OdYepeaHas
SJIEKTPOHHAsl cxema. bosiee Toro, eciu B IporpaMMe €CTh MOANPOrPaMMBI — COCTOSIHHE
IIporpaMMsbl HE OIIPCACIICHO Ha BpeMCHHOﬁ HWHTCPBAJ, HCO6XO,ILPIMBII>'I IJIA OKOHYaHUA pa6OTLI
noAmnporpamMm. 3TO BBITVIIIUT KAaK BHECCHHUC HCKOCTO ACTCPMHUHHUCTCKOIO aCIICKTa B KM
HCOIMPEACICHHOCTb, B TO BPEMA KaK IPOLCCCHI B MaTepI/II/I, KOHEYHO XK€, KBAHTOBAHbI U
HCOIPCACIICHHEI, nmpexae BCCTO Hn3-3a MMPOTUBOPCUNBOCTH HOHSITI/ISI/(l)CHOMeHa
“U3menenue”. OaHAKO O3TU TMPOLECCHl HE  SBISIOTCS  HEOIPEACIICHHBIMU

MPOU3BOJIBHO, W HBOJIIOIMU KBAHTOBBIX CHCTEM BIIOJIHE ‘‘IETEPMUHUPOBAHO”

OIMMCBIBAIOTCA BIIOJIHE OMPECACIICHHBIMH BOJIHOBBIMU (1)YHKHI/15[MI/I..

[onstus IlpoctpanctBo u Bpemst dhyHmameHTansHbl B (QHU3HKe, 3TO MOHITHA Mera-
¢usnyeckue (MOCKONBKY SBISIOTCS Meta-[matiHcTpuM]punocodcknmu). [lornmanue, dto
3T0 QyHIaMEHTaJIbHBIE, a0COMIOTHBIE MPaBUiIa / BO3MOXHOCTH, KOTOPbIE YHHUBEPCAIbHBI B
MHoxecTBe M, KOHEUHO, B MaTepuu, U MOTOMY HE 3aBUCAT OT KaKHUX-THOO MPOLECCOB B
Marepun wim OT JI000H “‘cHCTeMBI OTcUeTa” MO3BOJISIET, HAPUMEp, MOHATh — IoueMy o00e
TEOPHH OTHOCUTEIBLHOCTH HEKOPpEeKTHHI; HampuMmep koraa B CTO otpunaercss abconroTHOE
MIPOCTPAHCTBO-BPEMSI M TIOCTYJUPYETCS SKBHUBAJICHTHOCTh BCEX HMHEPIMOHHBIX  CHCTEM
OTCYeTa M MO3TOMY TEOpHUsl OKa3bIBA€TCsl BIIOJIHE OUYEBUAHO BHYTPEHHE NPOTHBOPEUHMBOM.
OTMeTHM, TakXe, YTO MPUHIMII OTHOCUTEIILHOCTH HE SIBIISICTCA (PyHIaMEHTAILHBIM, OH €CTh
CJIEZICTBUE 3aKOHOB U CUMMETPHUH, NEUCTBYIOIIMX B MaTepuu, Mpexae BCEro — BPEMEHHON
cummerpun. Korja maHHOW cHUMMETpUM HET, HMPUHIUI OTHOCHUTEIHHOCTH HEMPHUMEHUM,
XOpPOIIO W3BECTHBINM MpUMEp — T.H. “napagokc Onu3Henos” B CTO. Bosblile o npuMeHeHUN

nH(popMaIMoHHON KoHIlenuHy B ¢pusnke cM. [Shevchenko, Tokarevsky, 2015].

B Ouonornn Mera-6monorndeckas npobiaema [kaxymuxcs -?] mepexomoB ‘‘Marepus
— JKuBoe — CozHaHHMe”, BO3BMOXXHO, CTAHOBUTCS Takke Ooyiee ocMmbiciuBaeMoit. 1llmpoxo
M3BECTHO, YTO OYEHBb TPYIHO OOBSICHUTH MOSBIICHHE aXke OakTeprii Ha 3eMiie KaKk pe3yibTaT
CIIy4alHBIX, YUCTO (PU3UKO-XMMHUYECKUX MPOIECCOB. XOTS OaKTEPUU — M OPTraHU3MBbI TPOUYHX
JKUBBIX CYIIECTB — IIOCTPOCHBI M3 COBEPLICHHO MAaTepUaJbHBIX aTOMOB, BEPOSTHOCTD
COOTBETCTBYIOLIEH LIEMM PpEaKUUA CIUIIKOM Majia A MOSBICHUS 31eCh >KU3HU B
HaOmogaembie 1-2 mupa. aer. Ho, XoTs MmarepuanbHbie OOBEKTHI W JKHUBBIE (B T.4.
00J1aIatoNie CO3HAHUEM) CYIIECTBA OYCBUIHO PAa3IMYHbl — U MPUHAJICIKAT K PA3IUIHBIM
MOJIMHOKECTBAM BO BcelleHHOM, Bce OHM MMEIOT O0IIyI0 OCHOBY, T.K. B KOHEYHOM CYETE BCE
OHHU €CThb KaKue-To WHPOPMAaIUOHHBIE CTPYKTYphl. [103TOMy MaTepuaibHBle, ‘“KUBBIEC” M

“co3HaTeNbHBIE”  CTPYKTYpHl B  JIEHCTBUTEIHLHOCTH MOTYT B3aWMOJCHCTBOBATH C
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MIPUMEHEHUEM KAKMX-TO HEU3BECTHBIX CETOJHS CHJ; U 3TO JEMCTBUTENBHO TaK, YTO CIEHYET
N3 KaXIOJHEBHOTO OIBITa, KOTAAa CO3HATEJBHOE JAEHCTBHE TpaHCQOpMUpYETCS B
MaTepUanbHOE JACHCTBHE, HANpUMeEp, KOTJa CO3HAHHE 4YeNIOBEKa YINpPaBISIET  €ro
MaTepHaJIbHBIM TeIOM. TakuMm 00pa3oM, IO KpaiiHeil Mepe, epBUYHbIEe (PU3NKO-XUMUYECKHE
MPOLIECCHI, PE3yJbTaTOM KOTOPBIX CTajO MOsBIEeHHE OelKoBbIX Makpomonekyn u JHK
(PHK), Mornu mpoucxonuTh HOJ YIpaBICHUEM KaKOH-TO MPUMUTUBHOU HeMamepuaibHOl,
“BHUpPTyalbHOW” HMH(POPMALMOHHONH CTPYKTYpPbI, KOTOpas, B KOHEYHOM HTOre€ pPa3BHJIACH,
HampuMep, B 4YeJIOBEYECKOE CO3HAaHHE M KOTOpas co3daja K TOMY Jke cebe BIIOJHE
KoMQopTabeIbHbI MaTepUanbHbId TOMUK - Telo. IIpy 3TOM BBITIISIIUT BEChbMa BEPOSITHBIM,
T€M HE MEHee, YTO Ha JaHHOW CTaJuM Pa3BUTHS YEIOBEYECKOTO CO3HAHMSI OHO AECHCTBYET BO
MHOTOM KaK aHaJor CTaHJapTHOTO KOMIIbIOTEpAa — KOI/a ‘“‘aKTUBHBIE KOMIIOHEHTHI , T.€.
“mpoueccop” u “‘omeparuBHas maMmsATh (“KpPaTKOBpPEMEHHAsl MaMATh B TICHUXOJIOTHH)
paboTarOT B OCHOBHOM BHe MaTepuu; UCIONb3ys YSIIOBEUSCKUN MO3T KaK HEKHH ‘“KECTKHI
JMCK”; BCE OTH KOMIIOHEHTBI TIOCTOSTHHO OOMEHHUBAIOTCS MH(OpManel, HUCIob3ys KaKue-

TO aHAJIOTH CUJI, KOTOPBIMU CO3HAHUC YIIPABJISACT OCTAJIBHBIM TCJIOM.

CooTBeTCTBYIOIINE CHJIBI B CHCTEME ‘‘CO3HAHHME- MAaTE€pHAJIbHBIE CTPYKTYpPHI , IO
KpaiiHell Mepe B JKHMBBIX CylecTBax Ha 3emye, OuYeHb CJabbl M IPAKTUYECKU
WHCTPYMEHTAJIBHO HE M3MEpsUIMCh A0 CHUX IMOp. TeM He MeHee OHM CYILECTBYIOT U
NEUCTBYIOT, TaK YTO MbI HE MOYKEM HCKJIIOYHMTh, YTO B PE3YJIbTAaTEe PAa3BUTHUSI KOMIIBIOTEPOB
OyayT pa3paboTaHbl CEHCOpBI, KOTOPBIE OKaXYTCSl HACTOJBKO UYYBCTBUTENBHBI, 4TO
KOMITBIOTEPbl OyIyT YBEPEHHO YIPABIATHCS CO3HAHHWEM, BKJIIOYAs HENOCPEICTBEHHO
MBICTISIMU. B 3TOM cilyduae BO3MOXKEH BapHaHT, KOIZa 4YeJIOBEUYECKOE CO3HAHUE CMOXKET
nepedparbesi B APYTYIO PE3HICHLUIO, TONYYUB CTaOMIBHBIA M MPOCTO PEMOHTHPYEMBIN
KEJIe3HbII OpraHu3M, KOTOPBI He MOTpeOyeT ISl CBOETO CYIIECTBOBAHMS OHMOIOTHYECKON
nuiy. BpoyeM, He HCKITIOYEHO, YTO Takod “rymanonn’ Oyaer ¢ OOJNBIINM yJOBOJBCTBUEM

3aIpaBIAThCs OEH3MHOM, KOTOPBIH OBLT BBIACPKAH, CKaxkeM JieT 40, B 1y0oBoii Oouke.

Brpiie Mbl paccMaTpuBaid B OCHOBHOM OHTOJOTMYECKHE W SINHUCTEMOJIOTMYECKUE
aCIIeKThl, OTHOCAILMECS, B MEPBYIO OUYEpEllb, K E€CTECTBEHHbIM HayKaMm; HO KOHLEMHIUS
MPUMEHMMA M B TYMaHUTAPHBIX o0yacTsaX ¢unocoduu. 31ech BUAMMO CTOMUT CIEIATh TAKKE
HEKOTOPBIE 3aMEUaHUs], OTHOCAILIUECS K OCHOBHBIM CYILIECTBYIOUIUM JOKTPUHAM, B KOTOPBIX
paccMaTpUBAIOTCA IMyTH OyIymied »SBOJIONUAK YEJIOBEUECTBA - HUACATUCTUYCCKON U
MaTepualucTuiYecKor. B uieanuctuueckux (Ipexkie BCEro — B PEJMTHO3HBIX) KOHUEMLIMIX
dTa JBOJIONMS, KaK TIPaBWJIO, pPAacCMAaTPUBAETCA KaK TIPOIECC, KOTOPBIA (haTaanHO
KOHTPOJUPYETCS] HEKUMU MOTYIIECTBEHHBIMU BHEIIHUMHU CHJIaMHU. B MaTepuaancTuyeckux,

B TEpByI0 odepenp — Mapkcusme, — IONaraloT, YTO OTa DBOJIONHSA YIIPABIAETCS
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“mMaTepualbHBIMU  (“HCTOPUYECKHA MaTepHaTn3M~’) JIKOHOMHUYECKHMH 3aKOHAMH; B

113

obmecTBe [oOmecTBeHHOE MatepuanbHOe] beiTHe omnpenenser [WHIWBHIYyaNTbHOE U
o0111ecCTBEHHOE] co3HaHue .

XOoTst MapKCU3M, BEChMa BEPOSITHO, OKa3bIBAETCSI KOPPEKTHBIM B OOBSICHEHUH COITMATEHON
SBONIIOLIMK B TIPOIIEIIIEM HCTOPHYECKOM IMepuoae  (TI0CIeqoBaTeIbHOCTh COIHABHBIX
CUCTEM OT “TIepBOOBITHOTO KOMMYHHU3Ma” K KallUTAIN3MY), B WH()OPMAITMOHHOW KOHIIETIIIUU
JaHHAs JOKTpPWHA BBINISIUT KAk HWMEIOIIas, BeCbMa BEpOSATHO, (yHIaMEHTaIbHBIC
orpaHudeHusi. Takoi BBIBOJ CICAYET U3 — UTO, B CBOIO OUEPEb, CACAYET U3 KOHLICTILIUU — U3
TOTO, YTO YEIOBEYECKOE CO3HAHHME MPUHIMIUAIBHO HemarepuaiibHo. CIICHApUil pa3BHTHUS
CO3HaHUU (B NEHCTBUTEIHLHOCTU — KJIOHOB HEKOUM BEYHOH MpPOrpamMMbl, KOTOpas HECKOJILKO
MUJUTMAPJIOB JIET TOMY Has3aJl Co3/aja MPOTEUHBI, Mp.) C OOJBIIONW BEPOATHOCTHIO HE
3aKOHYMJICS Ha JTame/ COCTOSHUU ‘‘UEJIOBEUECKOTO CO3HAHHUA ~, B HEM €Il OCTAIHChH
CUKBIJIBI, TJie OYyIyT peau30BaHbl OOJbINAs CIOXKHOCTh CO3HAHHS M €r0 BO3MOXHOCTH
BOCIIPUHUMATh HOBYI0 HWH(POPMAIMI0 ¥ KOHTPOJIMPOBATH BCE OOJBIIME M  OOJIBIINE
CTpyKTypsl B MHOXecTBe. U Korja MarepuaabHble IOTPEOHOCTH YeTIOBeKa — XOTSI U BaXKHbBIE
JUTSL CO3HAHUSA (B T.4. JUISL €TO CYIIECTBOBAHMS) CETOAHS, CTaHYT, KaK pe3yJbTaT Pa3BUTHS
TEXHOJIOTMH, HECYHICCTBEHHBIMU KOMIIOHCHTAMU YEeJOBEUYECKON JKM3HH B 6y,ZIYIlICM.
CoOOTBETCTBEHHO, BBITTSANT BECbMa pPa3yMHBIM  IPEANOJIOXKHTh, YTO B CIEAYIOMIHX
OOIIECTBEHHBIX CHCTEMax OyJeT MeHCTBOBATh 3aKOH  [“HHAMBUAyAIbHOE M OOIIECTBEHHOE ]
CO3HAHHUE OIpeneiIeT [MaTepraabHOe U o0mecTBeHHOe] britne”. B To Bpems kak MapKCcH3M
OCTaHEeTCs] HEKOeH WHCTPYKIMEeH — Kak Jelarh KalWTaln3M; KOTOPYHO CTapaTelbHO
BBITIOJTHAJIM MapKCHUCTCKHE KOMMYHHCTHYECKHE TAapTHU B OBIBITUX COIMATHCTUYECKHIX
CTpaHaX, IpOBe/As 00IIeCTBa OT Yepe3 ATAIbl BOGHHOTO KOMMYHH3Ma 10 KalluTalu3Ma.

B pesynbrare BechMa BeposATHO, uTO HabmromaeMoe B Hamiedl BcenmeHHOH pa3BuTHe
“[mpakTuuecku] Martepusi —» KuBoe — [uemoBeueckoe] Co3Hanue” (T.e. TPeHI “‘Hanibliie U
Janbline oT Marepun’”) NPOMOIDKUTCA Kak ““...[demoBedeckoe] Co3HaHne — “[demoBEUEeCcKOe

-?] Coznamme -1 - “Cosmanme -2”...; rae “Co3HaHme -n” O3HAYaeT CICAYIOIINE

HOoIMHOecTBa B MHOECTBE.

B “TIpo6iemax dumocodun” [51] B. Russell mucan: ““...HO eciii KTO-TO 3aX0YeT CTATh
¢mocodom, OH JOIDKEH HAyUUThCS He 00sThes abcypaa . CerogHs Mbl MOXKEM CKa3aTh, YTO
9TO He Tak. [[pUHIHIIATPHO HET HUYEro adCypaHOTO B MHOXecTBe “‘UHpopMmarus” u B ero
KOHKPETHBIX MPOSBJICHUSAX. OTHU TPOSBICHUS MOTYT OBITh JI000H  CIOXHOCTH,
NapagoKCalbHBIMU MM B BBICIICH CTENEHH MapaJoOKCalIbHBIMH, HO HE MOIYT OBITh
abcypaHbl; B TO BpeMs Kak B Hamiedl Benennoil (1 BHe ee) Bce ecTb “ciioBa”, U BCE —
3JIEMEHTAapHbIE YacCTHIBI M TaJaKTHKH, JKEHIIMHBI M MYXYHMHBl — BCE OHHM €CThb IPOCTO

HEKOTOpbIe HH()OPMALIMOHHBIE CTPYKTYPHI.
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C npyroii croponsl Paccen Obu1 B ueM-TO mpaB — JUIS CBOErO BpPEMEHHU.
JelictBuTenpHO, (rtocodus Obmia (M ecTh BHE JaHHOW WH(POPMAITMOHHOW KOHIICTIITHH)
BecbMa CTpaHOoi Haykoil. Ecmm  “oOBdHBIE” HAyKH HM3YYarOT KakKWe-TO MPUHIUITHAIBHO
HEeIOKa3yeMble, HO, [0 KpailHel Mepe, MpoBepsieMble — C NMPUMEHEHHEM JIOTHUECKUX HIIN
SKCIEPUMEHTAIIBHBIX METOJ0B — MpobiemMsbl, ociie KanTa crano oueBuaHo, uyTo (usocopus
“usydaer”  mpoOJeMbl, KOTOpBlE — 1O KpailHell Mepe, OHTOJOIHMYECKHE |
SMHUCTEMOJIOTHYECKUE — U HE JI0Ka3yeMbl / He OIPOBEPracMbl, U HE MpoBepieMbl. Tak uTo B

¢uocopun AEHCTBUTEIEHO HHOTIAa MOKHO BCTPETUTh KaKOH-HUOYIb abCypa.

B pamkax naHHOW WH(QOPMAaIMOHHON KOHLENUUH Jrobas mpolieMa CTaHOBUTCA, 1O
KpaliHeil Mepe, B IpUHIUIIE, o3HaBaeMoi. OJTHAKO, He KaxKas HHPOPMAIIMOHHAS CTPYKTypa
B MHOXeCTBE MOKET U3y4aThCsl METOJIaMH €CTECTBEHHBIX HayK, HAIlpUMEp — €CIIH JIOXKHAd,
HeomnpezeneHHass Wi OudypkatuBHas HH(POpPMAalUs CYLISCTBCHHA INPH CYIIECTBOBAHUU
/3BONIONIMM M3y4aeMOW CTPYKTypbl. B Takux ciydasx CTPYKTypa CTAHOBHUTCSA CIHWIIKOM
CIIO)KHOW JJIsl onucaHusi B (OpMallM30BaHHOW TEOpWH, MMEIOIIEH OrpaHWYeHHBIH HaOOp
nocryiaroB. KpoMe Toro — Kak 3TO yKe HE pa3 yIOMHHAIOCh — Jr00as BBIJCICHHAS
CTpyKTypa HE MOXXeT OBITh BBIJeNIeHa B MHOXECTBE MOJHOCTBIO; KaKaas CTPYKTypa
SIBISIETCSI — B OOJIBIICH MITH MEHBIIICH CTETICHN — OTKPBITON CUCTEMOM.

Brirnsaaut BecbMa BEpOSTHBIM, YTO TaKHE CUTYallld B AajbHEHIeM OyayT U3ydaTbCs
“HeecTeCTBEHHOW  HaykoW, Quimocodueii, KoTopas TOIy4daeT Temepbh MaKCHMaIbHO
(hyHIaMEeHTaTBHBIA TIPEeaMET HccienoBaHuii — MHOXecTBo “‘Mubopmarms”. Koropoe, He
CMOTpS. Ha CBOIO MPEIEIbHYIO CIOKHOCTb, €CTh IIO3HABAEMBbI, HE TPAHCLECHIEHTAIbHBIN
O0BEKT, AN M3YYEHHS] KOTOPOTO YKE Ceiuac CyMeCTBYET Pa3BUTHI MHCTPYMEHTapui —
TEOPUU MHOXKECTB U S3bIKa, KHOEPHETUKA, Teopus Oudypkanmii (CHHePreTHKa); BIpOUYEM, U

ApPYTuUe HayKH, BKJIIrO4YasA, KOHCUYHO, U CCTCCTBCHHBIC.
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