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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 conception (“the Information as Absolute”
conception) in physics and philosophy. The conception defines the information as an ultimately
common, real and fundamental concept/phenomenon — “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, 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 conception 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; in physics it allows to suggest reasonable model, which makes more clear basic
physical notions, such as space, time, matter, etc.
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1. Introduction

Yet in Ancient times, or maybe earlier, two main ontological, (and, correspondingly, -
epistemological) philosophical conceptions were formed — Materialism and Idealism. Both
conceptions were — and are till now — 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.

As both conceptions are no more then some 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 yet 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 / anything, namely — the

sk
This paper is a next edition of the arXiv paper “The information as Absolute” (Shevchenko and

Tokarevsky, 2013b)) when the arXiv now doesn’t accept the upgrade of published in the arXiv paper.


http://arxiv.org/abs/1004.3712

information, isn’t transcendent and can be, in principle, studied. The substantiation of
corresponding informational (“the Information as Absolute” conception) conception in
physics and philosophy is presented in this article.

The conception defines the information as an ultimately common, real and fundamental
concept/phenomenon — “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 conception 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, 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. Every 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 (2001) gives more then twenty different ones.
Capurro and Hjerland (2003) quoted some dissertation where about 700 definitions were

collected.

Let’s consider some of the definitions (mainly cited in Abdeev, 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, the signals in the unity of its 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 is the creation of the order from a
disorder or, at least, growing of the regulation that existed before the communication was
obtained”.

3. “Information is the manifestation of the property of the objects of alive 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,
of man-made controllers, which lies in the capacitance to conceive an internal state as well as
the state and the impacts of an environment and to preserve, sometime, the results; to transmit
the data about the internal state and cumulative data to another 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.c. 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, 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 and. Spirkin, 1979).

9. (Weizsicker, 1959, quoted in Yankov (1979), page 39) “Now many peoples 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, 1971).



It seems quite natural that last author had, rather possibly, some grounds for so evident
pessimism. However, as that 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 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” - Shannon theory, a number of

complexity theories, theories of algorithms and automata, etc.

3. On the concept of “the set”

Next fundamental concept that will be necessary to build this informational conception is the
one of 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 was evolving by way of maximal formalization and
using rigorous logical rules/ limitations at creation of a next domains of this science; when
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, 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; Jean-Pierre, 2003). But such notions are only some
(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 a fine situation exists — 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 Cantor’s definition of a set above. 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 some alternative
(diversity) of some elements 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 some axioms system.

It is well already 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, the recognizing of the unity between the concepts of set and information allows
building here rather general and effective approach at further consideration of this

informational conception.

5. Some properties of information

As it was already mentioned, unlike the notion “set”, the notion “information” is essentially
lesser formalized; that is a rather poor system of axioms exists for the information. Current
formalized theories — Shannon’s one (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 also.



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 be established as “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 be incomplete — i.e. when there exist some true statements /
propositions which cannot be proven in the 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 (Gddel, 1940; Cohen, 1963).

Including the pointed above (the definitions 1-9, 11,12 in section 2, properties 11, 12)
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 be as some hypotheses — since 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 (really — nearly
identical) outcomes were obtained, by any means doesn’t follow that the outcome in (#+1)-nh
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, for example - 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 and 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 by following way. 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 and 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 (further — “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 having some 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 a storage device for itself, are, practically,

the same.

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

Property 15. 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-1”, where “not-1”
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- IS 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 set

“Information”, as well as introduced here informational conception;

- completeness of the informational conception, since in the set “Information” doesn’t exist
any 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 meet with “absolute” infinities, such a

statement possibly requires some separate study;

- (self-) consistence of this informational conception. Indeed, the consistence of some
theory/ conception in mathematics implies that in this theory it is impossible to prove truth of
(at least - two) logically inconsistent implications — one of the implications must necessarily
be false. In other case the theory is inconsistent and therefore false. In the case of this
conception such an interpretation becomes inapplicable, because of obtaining false

information doesn’t lead out the set “Information”;



- just because of absolute completeness of the information conception we principally cannot

go out of the conception in order to prove its (and the Set’s) uniqueness.

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

Property 16. Since a process of transformation (e.g. determination) of some specific

’

information reduces to an enumeration of variants, the set “Information”, 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” — it is 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 often it is accepted that the “absolute infinite” set doesn’t exists — if one assume 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, 2", 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: Yo=2",... Y, =2t ..., k>o, (When oo, means, in turn, “absolute infinite”), must have
maximal cardinality (be “absolute infinite”) since in this case the concept of “next power
set” loses a sense.

An other approach at the consideration of the “absolute infinite” problem follows from the
zero notion. Though practically any arithmetic contains “0” and in most cases zero is used as
some number, it doesn’t a usual number and is introduced in an arithmetic by some additional
rules. In realty zero indeed is not a number, it is the specific empty set: “there is no
numbers”. Just therefore in arithmetics 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 set “Information”, as well as in any of Her
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 set “Information” 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...

6. Application of the conception. Matter and Consciousness

It seems rather evident that the questions “What is Matter?”, “What is Consciousness?”,
“From where (how) did They appear to be?” - are main questions in the 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 — as an evidence for such a conclusion is longtime co-existence of two main
competitive philosophical conceptions, Materialism and Idealism. Both conceptions hold in
fact futile dispute for a number of thousands years, and this long experiment practically
unambiguously shows that both conceptions are nothing else then some 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. That is Materialism is nothing else
than a belief in the Great Materialistic Principle “That is so because of that is so”.
Correspondingly Materialism, e.g., isn’t capable to answer on 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” for Creator is necessary to 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?
Presented here informational conception 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
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necessary besides (outside) the information itself; including — there is no necessity in an
existence of so strange thing as “non-informational Matter”. Indeed — though we cannot
prove the uniqueness of the set “Information”, and so cannot exclude some external Creator,
Who created the Set (and so - Who should exist “in a longer time then always”. But that is
possible in principle, though), 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, besides Matter there is also Consciousness, which is evidently “immaterial”
and evidently is expressible/ works 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 “Information”.

More specifically the concepts of Matter and Consciousness will be considered below,
however, because in the variety of philosophical conceptions 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 so is 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
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somewhat similar to the computer. The premise that Matter is some logically organized
sysitem isn’t, of course, new - it is enough to recall, e.g., Pythagoras’s “All from number”
and Plato’s “All from triangles” doctrines, first strings of Bible Genesis, etc. 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 and
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
year (Tegmark, 1998).
In philosophy corresponding  conception 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 some hypotheses, surmises; which
are based, first of all, on the fact of remarkable adequacy of the languages, especially
mathematical, to external reality. Including the suggestion that the information is some base
of Matter — Wheeler’s “it from bit” doctrine:

“...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.”

(Wheeler, 1990)

Except, though, C. F. von Weizsidcker’s 1950-54 years idea of the quantum theory as of
a theory of binary alternatives (“UR- theory”), which has rather weighty reasoning.
Weizsacker “...Mathematically, ... had just stumbled...”(Lyre, 2003) about well-known
fact that any vector in 3-D space can be represented also by some combination of two-
dimensional spinors, from what follows 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 conception such suggestions obtain logical

grounds when the adequacy of the languages (if applied correctly, of course) at describing,
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e.g., Matter, has nothing surprising - for the information is inwardly inherent to form some

logical connections.

6.1.1. Space and Time

Space and Time are defined in encyclopedia as some “universal forms of Existence of Matter,
its prime attributes”, which characterize “extension/ length” and “duration” of the Existence.
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” —
similarly through the concept “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 Existence” appear?

In this informational conception (more see Shevchenko and Tokarevsky, 2013, 2013a)
Space and Time are defined as some universal logical rules/ possibilities, which are
necessary to single out (to discern) different elements in the whole Set “Information”. As

well as  “length” (or “space interval”) and “duration” (or “time interval”) exist in the Set also

At that Space allows to discern the fixed information constructing the elements (system of
the elements), when Time controls dynamic changes of the elements and systems of elements
— up to the system/ Set “Information” (and, of course, up to the system/ set “Matter”) as a
whole; as well as the interactions between Matter’s elements should be discrete (quantized)
also.

A human directly (by human’s senses) doesn’t 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 is a lot of approaches now, up to the statement that Time doesn’t exist
— see, e.g., Rovelli (2009). J. A. Wheeler 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.”
(Wheeler, 1986)

Nevertheless there is well known Wheeler’s paraphrase of the writer Rag Cummings
“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 — really in the Set everything have happened and is happening at once

“always” fundamentally), but this joke contains much truth. And it becomes indeed correct if
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stated as “Time is a logical rule, what prevents 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. In our Universe this something we call “time interval”.

As well to separate different fixed information some “something” is necessary that in the
Set - they can be infinitesimal also, in our Universe this something we call “space interval”,
when — analogously to time intervals — space intervals between fixed information patterns (at

“the same time”) never are equal to zero exactly.

6.1.2. Mater as “computer”

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

symmetry.

To build a computer, as it is well known, some simplest controlled logical elements, which
allow realizing in the computer main logical operations, are necessary. So it is plausible to
suggest (Shevchenko and Tokarevsky, 2007) that the computer “Matter” is built on a base of
such elements, which we call further “fundamental logical elements” (FLE) that are some
analogs of Weizsicker’s “Urs”. The FLEs constitute a dense FLE — lattice in the spacetime —
some analogs of Penrose’s “spin-network units”(Penrose 1971), “causal set” (Sorkin, 91),

“Space-time points in causal space” (Finkelstein 69), etc.

The FLEs themselves are, naturally, some informational structures also. Since in the Set
“Information” every of Her 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’s connections in the Set.

A human doesn’t observe structures of the FLEs directly and doesn’t read “primary

information” — similarly he, e.g., doesn’t observe flipping of logical elements in a PC and
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only sees the pictures on the display. Nonetheless, he sees (logs out 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 “17), 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 maximal speed of propagation of an information in Matter will be: ¢ =1/, /7.

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

correspondingly maximal speed of propagation of an 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 (more see Shevchenko
and Tokarevsky, 2012) 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). So for material objects to exist,
to move and to change — what one observes in Matter, is necessary to exist of some system,
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; more see Shevchenko
and Tokarevsky, 2013) some — at least very large for 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 rigorously 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”. “True” time is universal in the Set, including in Matter. Every step, change, etc., even
if it occurs in spatial points only, always is accompanied by a “true” time interval and so this
interval isn’t specifically directed relating to any of the 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 a sequences, in Matter’s spacetime
there is fourth -“temporal” — dimension. Corresponding rule is in, certain sense, some

analogue of the “true” time. For example, if a particle doesn’t move in a spatial direction in
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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”,

or “co-time”.

So in the informational model it is premised, that there is no specific “material” FLEs,
though we cannot exclude totally such a possibility. Any of material (“massive” or, further,
“T-particles™) particles that constitute material objects is a specific cyclic disturbance of the
ether FLE lattice, which appears after impacting on a lattice’s FLE with transmitting to this
FLE some momentum in the co-time direction. After a spatial impact on the particle, it start
to move in space. If the [initial] momentum is spatially directed, then a “S-particle”, eg., a
photon, appears — so for photons the lattice is something as Huygens — Lorentz “luminiferous
aether”. But there is essential difference — this aether was some 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, some “everythingferous” aether. Besides note, that after a
particle’s creation, further every material particle’s (and, of course, of any material object’s)
algorithm never stops. Thus all, what one observes as Matter, always moves in true time and
in the 4D lattice with 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 now instruments, which are capable to interact only with the objects that

are within the true time moment were the instruments are.

Every material object can exist in spacetime individually, so Matter is, essentially, a set of
some self-sufficient automata, which are uninterruptedly run. However, because all elements
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.

Space and Time, as the rules/ possibilities for the realization of some changes in the
structures, are totally 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.
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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’s 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. — don’t create any new information, including
dynamic one, in addition to the information that the axioms tacitly contain. L. Wittgenstein
wrote: “Proof in logic is merely a mechanical expedient to facilitate the recognition of
tautologies in complicated cases.” (Wittgenstein, 1921; point 6.1262). In reality not only
proof of something provable [e.g. of theorems] is “a mechanical expedient”; “a mechanical
expedient” is the formulation of any provable (for given system of axiom) problem — e.g. of a
theorem — itself;

(ii) — as it is well known, to transform an information requires to spend some energy — to
start computer 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) 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 the coordinate time exists in Matter.

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 Set “Information”
“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. for Matter’s - evolution; or,

at least, this additional energy is minimal; the evolution reduces to some redistribution of the
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initial energy portion. Possibly this fact was rather important for a thrifty Creator of our
Matter.

That is, our Universe was not created “from nothing”. And the main problem of Big Bang
hypothesis (or any other hypothesis in traditional physics) — a shortage in starting energy of
10%-10"° MeV — in the informational conception becomes be, in certain sense, of curse,
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 some realization of
“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 “n” by
a known algorithm, which — really, though tacitly, contains all “n” digits. What was this
start? That could do a “computer user”, (the “Creator” in traditional formulation) — then
Idealism is correct. With, however, an important addition - now a Creator ought not be
omnipotent and transcendent; in this case, our Creator simply knew some necessary (for us
now unknown) alphabet and words. On another hand — whereas the program code in our
Universe (at least in Matter) is rather simple, we cannot exclude a 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 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, :lpic ~10"”Bev) (Shevchenko and Tokarevsky, 2010). These particles contain and
their algorithm works on the FLEs, which are absolutely symmetrical. Further
interactions between these particles resulted in the appearance of observed now
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 so now can
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, it

is logically permissible to suggest, that they all move in the Matter’s spacetime in the

positive temporal direction only. As that was pointed earlier, particles’ algorithms are
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some closed loop, and therefore all particles should have some inherent angular 4D
momentum (what reveals probably as the spin), which is oriented specifically in the
spacetime. So, if at Beginning only Planck mass particles were created, then in Matter
there was no antimatter, when Its total angular 4D momentum, as a sum of PM-
particles’ ones, was, let, “positively directed”. Further the conversation of this
momentum could result in the absence of the antimatter, at least in the observed now

part of Universe.

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. There is nothing 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 apparent logical inconsistence
of the notion a “change”, if a system can change continuously: any fixed state of the system
must be simultaneously as past, present, and future state (except, in certain sense, “the
Achilles” aporias, though). 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 runner 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 and Tokarevsky, 2012) any particle is some cyclic algorithm — a closed loop of
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switching each other FLEs. Depending on — by what impact a particle was created: by
directed along a space or the co-time axes - two types of particles exist. If the impact is
directed along co-time direction (along ¢ - axis), then “usual material” particle (further — “T-
particle”) occurs. An impact in space directions results in occurrence of other sort of
particles, “S-particles”, for example — of photons. T-particle at rest relating to the absolute
spacetime/lattice moves along ¢ - axis only, when the projection of “flipping point” (of
flipping FLESs) trajectory on a space plain is, as it is reasonable to suggest, at least as a first
approximation, a circle. Additional spatial impact results in additional circular motion of this

point — see the Fig. 1.

Fig. 1. A material particle’s movement along X-axis as a combination of two circular and one direct
motion. Big black points in the lesser circle are flipping t-FLE. Non — relativistic case. p, = m,C - the

particle’s momentum at rest, 771, - the particle’s rest mass, p, - spatial momentum, A =h / p,-is

the radius of the circle that appears at spatial impact. At motion along X-axis the flipping point
trajectory is a 4D helix, which is projected on 3D space as the de Broglie wave.

Besides note, that in the aporia critical point is that both runners move only ahead. But if
their motion contains some reversal sections, something as “two steps ahead, one step back”,
then there was no problem — for Achilles is enough only once to appear ahead of the tortoise
when it is in a back step, and further any logic doesn’t prohibit him to be in advance.

From Fig. 1 one can see, that at the movement of T-particle, because of unremovable
motion along the co-time axis, real spatial motion always contains some reversal sections as
projection of the 4D “co-time directed helix”.

Photons move in the space only, and photon’s flipping point trajectory is a 4D helix also,
which is projected on 3D space as the EM wave. But their motion doesn’t contain 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.
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The Arrow. Again as (Dowden, 2010):

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

9o ¢

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

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

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

In the informational conception the arrow aporia is considered as a next realization (a
formulation, concretization) of the global problem (further “the PastPresentFuture-problem”)
that any change logically contradicts with attempts to define explicitly given state of
changing object, which is at each state as some unity of former, this and next states (or it is in
past, present and future times), which are all different by definition. When such a definition/
description is possible for any fixed object.

At that in the conception the PPF 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 - I5, which states that any element — including the element “given object in given
state” of any set contains all/ any elements of all/ any sets, including the element “given
object in all/every other states” ; and 16, which states that the Set “Information”, in spite of
its absolute infinity, is, very probably, discrete. Any future state doesn’t arise “from nothing”
or as “future state used for its building something materials that was absent in previous state”.
Since all information, including that is necessary for arising (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 exists “in absolutely

infinitesimal time interval”.

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
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the origin of consciousnesses some “mechanical” (and unavoidable) product of the evolution
of Matter (this problem relates to subset “Alive” also), or was not?

And if that was so — then is it possible that a tendency to a self-organization of at least
some subsets, which can be singled out by a certain way from the Set, is an inherent property
of information? Human’s experience provides the evidence that the consciousnesses of the
humans are stable, i.e. (practically) any informational structure “human’s consciousness”
from main informational structure (a set) “[humans’] Consciousness” is stable. At that there
aren’t now some grounds, however, for conclusion that the set/ informational structure
“Consciousness”, where individual consciousnesses operate, is also stable/ non-stable as a
whole. 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 of stable
FLEs, and 2) because of that in any interaction of material objects only true information is
used, like, e,g, in a usual computer. An example - 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 process stably 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., - between 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, doesn’t “buzz”. Moreover, any computer in principle
cannot go out of a given strictly prearranged mathematical model (even inside “Godel’s
limits” for this model), when the consciousness is capable 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 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
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operates with large — but fundamentally finite data arrays defining a given notion in a given
computer. Any notion, however, is always an element of the Set, so to be defined it requires

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

Certainly, a computer can operate using a program code containing some functions of an
adaptation and self — learning, e.g. an “artificial intelligence” code. However any code no
more then fixes (in the best case) the state of rational knowledge of the programmer when the
code was developed, and further the computer isn’t capable to go out of this state. As to the
consciousness — it uninterruptedly (at least, sometimes that happens) reads and analyzes
more and more of new data on the notions from the Set. And here Property 17 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 don’t add any new information to that was already
found experimentally and introduced in the theory as axioms) — is, as a rule, a bifurcated
process.

A computer cannot determine and select essential bifurcations, except for those that were
determined/ choused by a [programmer’s] consciousness already, 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 some science,
calls for infinite “material” informational capacity and processing power of the computer,
even if one doesn’t 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,
“written”, by the same token, on some unknown infinite language; and “decode” this

information, further representing it in a rationally understandable language.
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Therefore it seems again that the sets “Matter” and “Consciousness” are fundamentally
distinct, and intercept in some comparatively small region. Though they are similar in some
sense, what is not surprising taking into account their “common origin” from the Set
“Information”. Both Matter and Consciousness consist of separate informational structures —
in Matter the structures are elementary particles, systems of particles, for example — human
body or a Galaxy; in Consciousness the structures are humans’ consciousnesses, thoughts;
possibly — consciousnesses and thoughts of some another sentient beings in the Universe.
Though both sets use the same (common) fundamental logical rules/possibilities to single out
different structures, i.e., Space and Time, 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. Seems nobody can say — where in [Matter’s]
spacetime is a thought placed? Yet another example — when all material processes are
sequential in time — from the past to the future, a consciousness is capable, at least limitedly,
to walk in time, remembering and modifying mental events in the past, and to forecast, to
some extent, the future. However seems reasonable to consider how many “times” act in the
set “Consciousness”, besides the “true time”, of course. Next example — in the
“Consciousness” — in contrast to Matter — there is no “conversation laws”. If
somebody separates a part of material object, the object becomes lesser. If somebody
separates a his thought, he doesn’t lost it; etc. Nevertheless, as that is pointed above, like
for the material objects, for a stability of separate conscious structures is (rather probably)
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 cannot exclude a version when separate consciousnesses can operate stably

only using a stable material matrix, for example — on a human’s brain.

Generally speaking, we cannot exclude that a global set “Consciousness” contains a
number of subsets, that is - the subset where human’s consciousnesses exist/ operate, some
subsets where operate the consciousnesses which are considered by existent religions, 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” conception)
conception 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 an “active” Logos, 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 changing, etc., as well as any logical rule, are
informational elements also.

The conception 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
conception includes also other philosophical and religious conceptions — in some similar way
as it includes existent information and set theories (as well as the science totally, 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 co- relate with some very common “rules
of existence and interactions” of the elements in the Set “Information”, 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 conception, 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 suggested here
conception well clears - what is this “well-determined reality”, which, in fact, mathematics

studies.

In contrast to mathematics, the subject domain of philosophical and religious conceptions
cannot be formalized practically, first of all because these conceptions consider the problems
of existence [of the elements and systems] of information outside the set “Matter”’; where the
verity relation at interactions of the informational structures becomes be not rigorously

necessary. Correspondingly, philosophical and religious postulates become comparatively
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uncertain; and to ground this uncertainty, in religions (in fact — in Idealism also) the principal
impossibility of the cognition [at least by human’s consciousness] of the divine design is -
tacitly or not - postulated. Materialism, as a rule, considers this problem rather superficially,
though (or may be since) the conception of the existence of some eternal Matter is absolutely
equally mystical and transcendent as the conceptions of, for example, eternal God in

Christianity or eternal Spirit in Hegelian philosophy.

In the informational conception any philosophical and religious postulates and “designs”
turn out to be cognizable. 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 so -

transcendent) essence, etc.

In the conception seems, as we cannot exclude, that a tendency to a 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. This assumption, probably, is rationally analyzable,
though here exists a possibility 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-1” section, in a DNA the compression is much lesser and data can be

“really decompressed” — as a new clone of an organism.

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

But, on another hand, here a problem appears — can we consider an Essence as rational,
when this Essence is always absolutely complete and so cannot change anything in Herself?
Insofar as even the Essence will attempt to change something, for example — to begin
evolving of an Universe, She must absolutely exactly follow to the scenario of this change,

when this scenario exists “always”, including — “absolutely far before” the Beginning; with
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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  conception allows also studying on a higher level of understanding the
problems in natural sciences. An epistemological example was mentioned above — i.e., the
problem of remarkable adequacy of languages of scientific theories in describing and
analyzing of material objects and their interactions. Until now most radically this problem
was solved by P. Dirac in his famous “postulate”: “shut up and calculate!” Now we can say
practically without any doubts - “be calm and calculate”, because Matter is an informational
system and so there is no startling in 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 — 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 conception, 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 next ‘“fundamental” forces; what will require the development
of “Theories of next Everythings”. But from this informational conceptions follows that
eventually a true Theory of Everything will be a theory of some informational structure
“Matter”, which is singled out by some way in the Set. But taking into account, nonetheless,
that Matter continues to be a part of the Set and material objects interact with every element —
including some ordered systems of elements — of the Set, and so Matter remains be an open

system.

The informational conception can be applied in physics already now more specifically.
For instance, one of fundamental postulates in quantum mechanics (QM) about identity of all
particles of the same type becomes quite natural — (see Property 17) — the information is
unique thing that can have identical copies, so elementary particles of the same type with

great probability are the clones of a corresponding informational structure (algorithm). As a
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next example we can mention experimental fact that (practically) every elementary particle
has own specific partner - the antiparticle. This very possibly follows from the thesis that the
algorithms of material particles principally must be based on reversible FLEs and therefore
also should be reversible. Then the particles are the algorithms with direct sequence of the
commands, when the antiparticles — with the reverse one. S-particles, e.g., photons, don’t
move in co-time (aren’t controlled by corresponding rule) and so haven’t their antiparticles.
Note, though, that there are no antiparticles for Planck T-particles - because of their
algorithm works on the FLEs, which are absolutely symmetrical.

As well as becomes be understandable another QM principle — that at the evolution of
some QM system its parameters are uncertain. Indeed, since Matter is some computer, the
situation here is very similar to the situation when in some PC some program code runs. 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 certain 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.

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 so that don’t depend on any process in
Matter or on any “reference frame” allows, for example, to understand — why the (at least)
“special relativity theory” is incorrect when it negates existence of absolute spacetime 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 and

Tokarevsky, 2012, 2013, 3013a) .

In the biology the Meta-biological problem of the transition “Matter — Alive —
Consciousness” seems as more understandable also. 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 appeared
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 eventually some informational structures. So material,
“living” and “conscious” structures indeed can interact by using some unknown now forces,

and that is indeed so, as that follows, e.g., from everyday facts, when conscious actions

28



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 go under the control of some
primitive non-material, “virtual” informational structure, which evolved eventually, for
example, in the human’s consciousness and which built at that to herself a comfortable house
- a body. Though we cannot exclude, that at the computers’ evolution some sensors will be
developed, that are sensible enough to be controlled by consciousness surely, including
directly by thoughts. Then a variant is possible, when human’s consciousness in some time
will move to a new residence, obtaining a stable a well reparable iron organism, which
doesn’t require for its existence biological food. Though such “humans” will, possibly, with a

very great 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 conception can be applied in humanitarian domains of philosophy
also. Here seems worthwhile to make also some remarks relating to main existent doctrines
that consider ways of future evolution of the humanity — idealistic and materialistic. 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 conception this doctrine seems as it have, very probably, fundamental
limitations. This conclusion follows from — as that follows from the conception — from that
human’s consciousness isn’t material principally. The consciousness’s (in reality — of clones
of some eternal program that a couple of billions years ago created first proteins, etc.)
evolving scenario with great probability have not finished on “the human’s consciousness”
state, it contains a 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 human’s material needs — though important for the
consciousness (including for its existence) now — will become, as a result of technological
development, some minor components in human’s life. So it seems rather reasonable to
suggest that in a next social systems the rule “the [individual and social] consciousness
controls the [material and social] Being” will act. When Marxism remains be as an
instruction — how to made a capitalism; as that was made thoroughly by Marxist communist

parties in former socialistic countries.
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As a result, it seems as rather probable, that observable now in our Universe evolution
“Matter — Alive — [human’s] Consciousness” will continue as “...[human’s] Consciousness
— “[human’s-?] Consciousness-1” — “Consciousness-2"...; where “Consciousness-n”’ mean
next subsets in the Set basing on another — and probably arranged by qualitatively another
way - corresponding primitive (“fundamental”) 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 Her 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 all —
elementary particles and Galaxies, the men and women - are merely some informational

structures.

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

absurdities.

Now any problem becomes, at least in principle, be cognizable. As well as, e.g., ontology
of Space, Time, and Matter, rather probably becomes “nature” science — some subject branch
of physics. However, not every informational structure in the Set can be studied by nature
science methods, for example — if a false, uncertain or bifurcating information is essential
at/for some structure’s existence/evolution. In such cases the structure becomes be too
complex for be described by a formalized theory having a limited number of postulates.
Besides — as that was mentioned already — any separate structure cannot be separated in the
Set totally; every structure is — more or lesser — 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
Set “Information”. Which, in spite of Her ultimate complexity, is a conceivable, non-
transcendental object, and for Her 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

NMuadopMmanms kak AOCOIIOT

(The Information as Absolute)

S.V. Shevchenko' and V.V. Tokarevsky”

'Institute of Physics of NAS of Ukraine, Pr. Nauki, 46, Kiev-28, Ukraine
2Professor ret., Pr. Nauki, 46, Kiev-28, Ukraine

Abstract This article presents and grounds (i.e. presents proof of the existence, the truth, the self-
consistence and the completeness of) the informational conception (“the Information as Absolute”
conception) in physics and philosophy. The conception defines the information as an ultimately
common, real and fundamental concept/phenomenon — “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, 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 conception 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; in physics it allows to suggest reasonable model, which makes more clear basic
physical notions, such as space, time, matter, etc.

This paper is a next edition of the paper “The information as Absolute” http://arxiv.org/abs/1004.3712
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KuroueBble ciioBa: napopmanus, MHOXKeCTBO, Matepusi, Co3nanue, Beenennas,

IIPOCTPAHCTBO, BPEMSI.

1. BBenenue

C aHTHYHBIX BpPEMEH, BO3MOXXHO H paHee, B Quiocodun chOpMUPOBAIHCH IBE
OCHOBHBIC OHTOJIOTHYECKHE (M, COOTBETCTBCHHO - SIIHCTEMOJIOTHUCCKHE) KOHIICIIIHNH —
Martepuanusm u Uneanuzm. O0e KOHIENIMH OBLTH — U OCTAFOTCA JI0 CHX TIOP — OCHOBaHBI Ha
Bepe B HEKHE TpaHCICHJeHTa bHbIe (pyHnaMeHTanpHbIe CynHocTH. B Martepuannsme Takon
CymHOCTEIO siBisieTcsl BeuHas “Marepus’”; B Mpeann3me aHalOrMYHBIX (TAaK)KE BEYHBIX U
TpaHcueHAeHTHBIX ) CymHocTel 6onbine — “boru”, “Ayxu”, “Unen” u 1.11.

[MockonbKy 00€¢ KOHIIEMIMM HE 00Jee YeM Bephl, J0Ka3aTeIbCTBO HCTHHHOCTHU

MI000H M3 HUX OKAa3bLIBACTCS HCEBO3MOKHBIM, XOTS COOTBETCTBYIONIUC MOMBITKU, JUCIYThHI —

BpEMCHAMU BECbMa paJJUKAJIbHBIC — BEAYTCA CHOBA U CHOBA YK€ B TCUCHHUC TBHICSYCIICTHM.

Ho B Ha camom xene mpOojiemMa TpaHCHEHACHTHCTH B (Griocopuu — Kak ¥ MHOTHE
JIpyTue — paspelrMa, MOCKOJIbKY AEHCTBUTENbHO (QyHAaMmeHTanbHas CyHIHOCTh, KOTOpas
HaxXoguTCa B OCHOBE BCCTO, a UMCHHO — I/IH(i)OpMaHI/IH — HEC SABJIICTCA TpaHCHeHIIeHTHOﬁ u
MOXKET, TI0 KpailHeil Mepe B TpHUHIMIIE, II03HaBaeMa dYenoBekoM. (OOocHOBaHME
cooTBeTcByomeld mHpopMmanuonuoi (“Mudbopmarnms kak Abcomor” (“the Information as
Absolute”) koHIENIMK) KOHIENINH B (pu3uke u (GMIOCOUU TPEACTABICHO B TaHHOM

CTaThe.

Konnermus ompexnenser wuHopmanuio Kak Hawboiee oOMMi, peadbHBIA H
(dyHIaMeHTaNbHBINA KOHIENT / peHoMeH - “AOCoNIoT”, KOTOPBIN CYIIECTBYET KaK aOCOIFOTHO
OcckoHeuHOe MHOXecTBO (“MHOXKecTBO “MHDopmarusa™) snemenToB (MHOXeCTBA) U
WH(GOPMAITMOHHBIX (T.€. JIOTUYECKHUX) CBA3CH MEXIy OJIIEMEHTaMH, TMPH O3TOM KaKIbIHA
anmeMeHT MHOXeCTBa TaKkKe ecTh HeKoTopas nHpopMaIronHas cTpykrypa. COOTBETCTBEHHO
Martepusi, T.e. BEWIECTBO, W3NMydeHHe M T.M., © CO3HaHWE eCTh HEKOTOphIE peaTH3aluu
nHpopmaru. O0e CyImecTBYIOT Kak CHeupuIecKiue — 1 0ECKOHETHO MaJIble B CPAaBHEHHU C

MHOXeCTBOM — MOIMHOXKECTBa MHOKecTBa “MHpopmarns™.

[IpencraBnsgemMas KOHIEMIMS TO3BOJIAET paspeliatbh, WM, IO KpalHed wMepe,
paccMaTpuBaTh Ha 0OoJee BBICOKOM YPOBHE TIOHMMAaHHWsS, Oa30BBIC OHTOJOTHYECKHE U

SIMUCTEMOJIOTHYCCKUEC HpO6J’I€MLI B (1)I/IJ'IOCOCI)I/II/I " CCTCCTBCHHBIX HayKax.
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2. O nonsituu “Undopmarus’™

Becbma wHTEpeceH (akT, 4TO OUCKYCCHS — a 4YTO JKe Takoe MHpopMmanus? - B
€CTECTBEHHO - HAY4YHOH, TeXHHYECKOH U Quiaocodckoil JmTeparype B CaMbIX pPa3HBIX

HallpaBJICHUAX BCIACTCA YK€ MHOTHUC TOABI 0e3 BbBIXOJa Ha KaKOﬁ-HH6yﬂL COIJIaCOBaHHBIN

pesyabTar. (P. Abmees [1]) —

“...B 3aBucumoctm oOT o0O0NacTH 3HaHWSA, B KOTOPOW NPOBOAMIIOCH HCCIIEIOBAHME,
nH(pOpManys MOJIyYWsia MHOXKECTBO OIpEAEICHHNA: MHpOpManus - 3T0 0003HAYEHHE COAEPKaHUS,
MIOJyYEeHHOTO OT BHEITHET0 MHUpa B IpoIecce MpHUcIocoOieHns K Hemy (BuHep), mHpOpMmanus -
orpunanne >HTpormu (bpmutosn); nHGOpManus - KOMMYHHKaus M CBs3b, B NPOIECCE KOTOPOI
ycTpansiercss HeompeneneHHocTs (lllenHon); wHpopmamms - mnepemada paszHooOpasus (Dmon);
nHbOpMaNKsA - OPUTHHAIBHOCTH, HOBH3HA; HH(OpMamus - Mepa CIOXKHOCTH CTPyKTyp (Moinb);
uHdopManus - BeposTHOCTH BbiOOpa (Sriom); u T.40. Kaxnoe U3 3THX onpeaeneHuil pacKpbIBaeT Ty

WJIM MHYIO TPaHb (ACMEKT) 3TOr0 MHOTO3HAYHOTO TIOHSTHUS .

He BpaBasicb B mOApOOHBIM aHaIM3 [UCKYCCHM, OTMETHUM JIMIIb, YTO €€
IPONYKTUBHOCTh OKa3ajJaCh BECbMa HEBEJIHKa, O 4YEeM CBHIETENbCTBYET, HaIpuMep,
KOJINYECTBO OIpeAeieHnH MH(OpManuy, NMPUBOAUMON pPa3IMYHBIMH aBTOPAMU B CBOMX
nyonukanusix. K nmpumepy, B [I.C. UepHaBckuii [2] npuBoguT He MeHee 20 pazTHYHBIX
onpeneneHnii. OCTaHOBUMCS Ha ~ HECKOJIBKHMX M3 oIpenefeHui (mogpoOHee CCHUIKU CM. B

T.4. [2]), KOTOpBIe HanboJee pa3IuIHbI IO CMBICITY:

1. (®unocodckuit cnopaps) "HMHpopMmanus (ot nat. informatio - 03HaKOMIICHHE,
pa3bACHEHUE, TPEJCTABICHHUE, TIOHITHE) 1) cOOOIIeHne, OCBEIOMIICHHE O TIOJIOKCHUU JIET,
CBeleHHs O ueM-Tu00, T[epeAaBacMble JIIOIbMH;, 2) yMEHbIIaeMmas, CHUMaeMas
HEOIIPECTICHHOCTh B pe3yJbTaTe IOJNyYeHUs cOoOIIeHHuH; 3) cooOmieHne, Hepa3phIBHO
CBSI3aHHOE C YIPaBJICHUEM, CHIHAIBl B CJMHCTBE CHHTAKCHYECKHX, CEMAHTHYECKUX U
MparMaTHUeCKUX XapaKTepUCTHK;, 4) Tmepelada, OTpaKCHHE pPa3HOooOpasust B JHOOBIX
00BEeKTax U mporeccax (HeKUBOU U )KUBOH IPUPOABI)";

2. "Undopmanus o3HayaeT MOPSAOK, KOMMYHHUKAIUS €CTh CO3JaHHE TOpsAKa U3
Oecniopsiika WM, IO KpaiHell mMepe, yBelTUUEHHE CTETEHH TOH YMOPsIOYEeHHOCTH, KOTOpast
CYILIECTBOBANA /10 MOJYUYEHHUs COOOIeHH";

3. “Uudopmanus ecTb NPOSBICHUE CBOICTBA 0OBEKTOB KUBOW MPUPOIBI OTPAKATh B
(opMe NCUXMUYECKHUX OIIYIIEHUH ABHKECHUE OOBEKTOB OKPYKAIOLIEro Mupa’;

4. “Hudopmanus..- OIHO M3 CBOWCTB TNPEIAMETOB, SIBICHHUH, MPOIECCOB
OOBCKTUBHOW  JICHCTBUTEIHHOCTH, CO3JIaHHBIX YEIIOBCKOM  YNPAaBJISIOIUX  MAIIIWH,
3aKJTI0YAIOIICeCs] B CIIOCOOHOCTH BOCHPHHHMATh BHYTPEHHEE COCTOSHHE W BO3JICHCTBHC
OKPY KaIOIeH Ccpelbl W COXPAHSTHh OIMPEICIICHHOE BpEMs pe3yibTaThl €ro; IepeaaBaTh
CBEJICHUS O BHYTPEHHEM COCTOSIHUU W HAKOIUICHHBIC JaHHBIC IPYTUM MpeaMeTaM, SIBICHUSM
U mpoueccaM 7
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5. “Undopmarmus - 310 ¢dunocodckas Kareropus, paccMaTrpuBaeMas HapsImy cC
TakuMH, kak IIpoctpanctBo, Bpems, Marepusa. B camom o0miemM Buae nHOOPMAITIIO MOKHO
MpPEACTaBUTh KaK cooOmeHne, T.6. (GopMy CBS3M MEXIY HCTOYHHUKOM, MepeNaroniuM
coo0IIeHNe U TPUEMHUKOM, €r0 IPUHUMAIOIIUM”,

6. “Uudopmanmsi, Kak HU MaTepus, CYIIECTBOBAIa W CYIIECTBYET BCEr/a...
HNudopmarus — HEOThEMIIEMBIH aTPUOYT MAaTEPUH M JBUKCHUS, PEATU3YIONIUNA 3TOT CIOCO0
CYIIECTBOBAaHUSl MAaTEpWH, SABISASA MeEpPy HM3MEHEHHH, KOTOPBIMH COIPOBOXKIAIOTCS BCE
MIPOTEKAIOIIIE B MUPE TTPOIIECCHI» ~;

7. (K. Beitmzekkep, 1959 r. nut. mo [3], ctp.39.) “Tenepr HauMHAIOT MPUBBIKATH K
TOMY, 4TO HMH(OpMaLKI0 HEOOXOAMMO paccMaTpUBaTh KaK HEYTO TPEThE, OTIMYHOE OT
MaTepud W Co3HaHWs... OTo IlmaroHoBckas wunaes, ApucroTeneBckas QopMma, Tak
o0JieueHHas, 4To 4ejaoBeK XX BeKka MpearnonaraeT 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." (Muadopmauus ects nndopmanus,
a He MaTepHus U He SHeprus. ToT Marepuanu3M, KOTOPHIA HEe TIPU3HACT ATOTO, HE MOKET OBITh
JKU3HECIIOCOOHBIM B HacToOsIIEee BpeMsl. [4]);

9.“OenoMeH WHpOpPMAMM €CTh MHOTOCTAJAMWUHBIA, HEOOpPaTUMBIA IPOIECC
CTAQHOBJIEHUSI CTPYKTYpPbl B OTKPBHITOM HEPAaBHOBECHOM cHCTEME, HA4YMHAIOIIUKCS CO
CIIy4aifHOTO 3allOMHEHHOTO BbIOOpa, KOTOPHIM 3Ta cHUcTeMa JeNaeT, Mepexois OT Xaoca K
MOPSAAKY, M 3aBepIIAIOLIUNCSA IIeJeHANpaBICHHBIM JEHCTBUEM COIJIAaCHO aJTrOpUTMY WIN
MporpaMMme, OTBEYAIOINM CEMaHTHKe BhIOOpa.” [5];

10. “HMudopmanust mnpeacraBiseT co00H KayecTBEHHYI0 M KOJIWYECTBEHHYIO
XapaKTEPUCTUKY OPraHW30BaHHOCTH OTpakeHHs. BooOme uHdopmamus - 3To Kak Obl
HekoTopass " cuia ", HampaBJeHHas NPOTHB AE30pIaHU3allMd M Xaoca, B 3TOM CMBbICIE
nH(pOpMaIUs HEOTAETNMa OT CTPYKTYPHOCTH, OPTaHM30BAHHOCTH MaTepUANbHBIX CHUCTEM™

[6];

11. (Landauer,1999) “...Mudopmanus Hen30eKHO BIMUCAHA B (PUZUUECKYIO CpEIHy.
Ot0 He abcTpakTHas cymHocTs. OHa MOXeT ObITh 0003HaUeHa Mpope3siMH Ha mepdokapre,
OpUEHTaluel CIIMHA WM UMITYJIbCaMU, NiepelaBaeMbIMU HelipoHamu” [7],

Y, HAaKOHEIl, —

12. “...Ecnm BBI 3amHTEpecyeTeCh BOIPOCOM, UYTO Takoe WHGOpMAIns, W Hahjere
COOTBETCTBYIOIIEE OIpeaeNieHne HHPOpMauy B KaKOW-Ti00 W3 KHUT (YTO, BOOOIIE TOBODSI,
TPYAHO CAeTaTh, TaK KaK aBTOpPHI MX HM30€raloT JaBaTh TAKOE ONpENENeHHE), TO MOXHO C
0O0JIBIIION YBEPEHHOCTHIO YTBEPKIATh, YTO APYTUE aBTOPHI OyAyT ¢ HUM HE coryacHer”. [§].

W3 mpuBeneHHOrO BbIIIE KaXKETCsI BIOJHE €CTECTBEHHBIM, 4TO aBTOp [8] Bpoae Obl
HUMeJl OCHOBAaHUS IS SIBHO BBIpaKeHHOTO meccumusma. OqHako, Kak OyJeT Mmoka3aHo Aajee,
Ha caMoM Jejie mpobiema ompenenenus noHsatus “HMuadopmanmsa” BHONHE pa3peninMa,
TOUHee - 10 KpalHell Mepe, MoJiaeTcs JIOTHYeCKOMY aHalu3y B OOLIEM BUJE.

Kpome ToOro, orMeTHM, 4YTO BC€ NpPUBEACHHBIC BHIIIC ONPEACICHUS IOHSTHS
“uHdopMmanys” HMMEIOT OOLIMH TOHATHUHBIA JepeKT — BCEe OHHU TaBTOJIOTUYHBI:
“undopmanus ects uHGopManusa” (“maHHBIE”, “anropuT™m”’, “coolmeHne”, “cBeleHH’ U

1.11.). T.e. M00BIe TOMBITKH OMPEICIUTh IMOHATHE “HMHPOpMAIUa” depe3 YTO-To Oojiee
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obmee M (QyHAaMEHTANbHOE OKa3bIBAIOTCS O€3pe3yNbTaTHBIMH, - XOTS CErOTHS YXKE B
yueOHOW NHUTepaType MOXHO HaWTH HECKOJIBKO “Teopri MHPOpMAIHK”’, TAKUX KaK TEOpHUs
nHpopMmarun Xaptiu - llleHHOHA, HECKOIBKO “TEOpH CIOKHOCTH’, TEOPUU aITOPUTMOB,

aBTOMATOB H T.II.

3. O noadaTM “MHOXECTBO”’

Crenytomiee GpyHIaMeHTaIbHOE MTOHATHE, KOTOPOE HaM TOTpedyeTcsi B AaibHEHIIeM
MpU TIOCTPOEHHM KOHIEMIMU — 3TO TMOHATHE ‘‘MHOXecTBO . OKa3bIBaeTCs, 4YTO MpHU
TMOIBITKAX OIpEIEICHUS] JAHHOTO MOHATUS B MATEMaTHKE BO3HUKAET Ta ke MpodiieMa, 4To U
NpY ONpe/eIeHUH OHATHS HHOpMALUU — JII000€e ONpe/ieiecHue OKa3bIBAETCs TABTOJIOTHEHN,
(MHOXECTBO ecTh “Habop”, “amcamMONb’, “KoJulekius~  [d1eMeHTOB] m T.i.). OTiwuwne
COCTOUT MPAKTHYECCKU JIMIIhL B TOM, YTO pa3BUTHE MATEMAaTHKH MPOUCXOJHIIO MyTEM ee
MaKCHUMaIbHOW (hopMali3alii, BBEJICHHUS YETKUX JIOTUYECKUX MPaBWl/ OTpaHHUuCHHN TpH
CO3JIAaHWW OYepeNHOro  pa3nena/ oONacTH JaHHOW HAyKH, B TO BpeMs KaK ITOTBITKH
(dbopManu30BaTh MOHATHS/ DJIEMEHTHI/ CBA3W B HHGOPMALMOHHONW TEOPUH OKA3aJIUCh
CYIICCTBEHHO MEHee MpPOAYKTHBHBL. B KOHEYHOM HTOre B MaTeMaTHKE  YXKe CTauo
OOIICNIPUHATBIM CUYUTaTh, YTO TOHITHE MHOXKECTBA €CTh HEKOE TEPBUYHOE TOHSTHE,
KOTOPOE MOXKHO OIMpPEICTUTh TOJBKO OIPAaHUYCHHO Yepe3 Habop akCHOM, TOT[a Kak Kaxaas
aKcHoMa OMpeNeNnsdeT OTIACIbHOe chenu(pUUecKoe CBOHCTBO (HECKONBKO CBOWCTB)
MHOECTBA.

dopManbHO CYIIECTBYIOT KaK U IPYTHe MOAXObI K MPoOJIeMe ONpeIesIeH s TOHSATHS
MHOXeCTBa, HanpuMep (Hampumep, Basunos [9]), Tak u HekoTopble “‘Oornee oOmme” [mo
OTHOIICHUIO K MHOXECTBY| MOHSTHS; HarpuMep MOHATHs KaTteropuii u tonocoB (Goldblatt,
[10]; Baez, [11]; Jean-Pierre, [12]). Ho moao0Hble (GopMaibHbIE PACIIMPCHHS MOHSTHUS
MHOXeCTBa (DAaKTHUECKH HHUYETr0 CYMECTBEHHOTO HE JO0aBISIOT K KIACCUYECKOMY
onpexaencHuro ['eopra Kanropa: “Unter einer Menge verstehen wir jede Zusammenfassung M
von bestimmten wohlunterschiedenen Objekten in unserer Anschauung oder unseres Denkens
(welche die Elemente von M genannt werden) zu einem ganzen” — “no0 MHOMCECBOM Mbl
nonumaem Jnoboe coedunenue M onpeoenenHbIX PpA3IUUHbIX  (PA3TUYUMBIX) 00BEKMO8
VYMO3peHUs. Uiy Hawell Molcau (komopwsle Oyoym Hazvleamuvcs diemenmamu M) 6 edunoe

yenoe.”
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4. CBsI3b NOHATHI MHOXKECTBA U MH(OpMAIIUU

Takum 00pa3oM, B MaTEMaTHKE CIOXKHUIJIACH BEChbMa MUKAHTHAS CUTYaIlUsl — CETOMIHS
CYIIECTBYET HECKOJIBKO TEOpUi MH(OPMAIMU M TEOPUN MHOXKECTB, B TO BpPEeMs KaK CaMu
MOHSATHS UHGOPMAIVH U MHOXKECTBA HE OIPE/ICIICHBI.

Jis  TpOsSiCHEHWS CHUTyallil BEpHEMCS k KaHtopoBckoMmy omnpeaeneHuto
MHOJKECTBA, U JaXKE MOBTOPUM €T0 BBHJY BRXXHOCTH JUIS JAIBHEHIICTO W3JIOXKCHUS: “TOJ
MHOXECTBOM MBI TIOHMMaeM JiI00oe coeawHeHne M OmpeneleHHBIX — Pa3IUdHBIX
(pa3mUuuUMBIX) OOBEKTOB YMO3PEHHS WIM Hamed MbICTH (KOTOphle OYyIyT Ha3BIBATHCS
aneMeHTamMu M) B eamHoe 1enoe”. B nmaHHOM ompeneneHHM KIIIOYEBBIM  SBISAETCS
“onpedenennvix paziuyHblX (paziuuumovlx) 0ObEKTOB YMO3PEHUS WU HaIed MBICIH’ — T..
OTIpEIEeINTh MHOXECTBO (KaK, BIIPOYEM, M YTO YTOAHO KPOME) OKa3bIBaeTCS HEBO3MOKHBIM
0e3 WCMOJIB30BaHUS TEPMHHOB, OTHOCSIIMXCA K TOHATHIO ‘“mHpopMmarus”. M B cBOIO
oduepens, MOHATHE WH(POPMANKSA TOABISETCA TOJIBKO B Cllydae TOSBICHHA KaKOH-TO
aTbTepHATUBHI (pa3HOOOpa3msa) [HEKWX ODIIEMEHTOB MHOXecTBa]. T.e. cucreMa MOHATHN
“MHOXeCcTBO + wWH(OpManus~ Bcerna CyIEeCTBYeT B EIUHCTBE — MHOMCECMBO eChb
(eduncmeennwlil!) cnocob cywecmeosanusn ungopmayuu. MHOXKECTBO B TAHHOM KOHTEKCTE,
€CTECTBEHHO IOHUMAETCs] B “IIMPOKOM CMBICIE”, T.€. HE TOJBKO Kak ‘“‘COelIUHEHUE
JJIEMEHTOB”, Ha MHOXECTBE TaKXXe OIpeAeieHbl Io0ble WH()OPMAIMOHHBIE —CBS3U
(MaTeMaTHUYECKHE OIepalun), KOTOPblE MOTYT CYIIECTBOBATH MEXIY OJJIEMEHTaMH (CM.
onpexaencHus uHpopMmaruu 1-10 BbIlIe, ONPeIEIeHNs KaTeroOpuii, TOOCOB, TUIIOB U T.I1.).

TeKCT BBINIE, KOHEYHO, HE MOXKET OBITh NMPUHIT KaK HEKOE [[IOJIHOE| ompe/iecHue
MOHATUN MH(pOpMAIMKU U MHOXecTBa. [lomHOE ompenenenue, yxe XoTs Obl TONBKO MOHSTHUS
MHOKECTBA, MOXKET OBITh JJAHO TOJBKO IMyTEM ONPEOelcHUsl €20 KOHKDEMHBIX CE0UCmE, m.e.
nymem HOCMPOEHUST CUCeMbl aKCUOM; OIHAKO YK€ CETOMHS SIBJSICTCS MPAKTHIECKH
oOmmenpu3HanHbM  (PaKT, YTO Jake€ B  HBIHEIIHEM COCTOSHMHM  TEOPHH OKa3bIBACTCA
HEOOXOJMMBIM, 4YTOOBI CHCTEMa aKCHOM Oblla OECKOHEYHOM. Tem He MeHee,
MOCTYJIMPOBAaHHAs 3/IECh CBS3b IMOHATHH MHOXECTBA M HMH(OpPMAIMU JaeT BO3MOXKHOCTH

chopMyIMpoBaTh OoJiee 00U TTOX0/] K pACCMAaTPUBACMbIM B IAHHOW CTaThe MpoOeMaM.

5. Hexotopsle cBoiicTBa HH(GOpMaIIUU

Kak yxe rosopuioch BblllE, B OTJIWYME OT IOHATHA MHOXECTBA, IOHIATHE
“urdopmanua’ (HopMaIM30BaHO, CYIIECTBEHHO B MEHBIIEH CTENEHH, T.€. €€ CBOUCmBa He
npeocmasnieHvl 6 uoe CUCHeMbl aKCUoM, U3 KOTOPBIX MOXKHO ObUIO OBl MOCTPOUTH

HCIIPOTUBOPCUYMBYIO U IOJHYKO TCOPHIO. CYLLICCTBYIOH_II/IG TCOpUHU I/IH(bOpMaL[I/II/I (TO‘IHGC —
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uX akcuomaruka), T.e. Xaptinu- lllenHona (mpuMeHeHHEe B CBS3M U (PU3MKE), TEOpUH
CIIO)KHOCTH, aJITOPHUTMOB, aBTOMAaTOB M T.I. (OCHOBHOE NpPUMEHEHHE B KHOCpHETHKE) —
oTpaxaroT (MO3BOJSIOT (POpMATM30BATh) CBOWCTBA JAHHOTO MOHSTHS JHIIh BEChbMa U BeCbMa
OrpaHM4YeHHO. Takas CHUTyalHs ecCTh CIEICTBHE KaK OECKOHEYHOH CIOXHOCTH MOHATHS
“uHbpopMaIys’, TaK U OTPAHUYEHHOCTH S3bIKa, BKIIIOYash OTPAaHUYEHHOCTh WHAMBHTYaJIbHON
(4enoBeYeCKOl) MHTEPIIPETALMU CJIOB/ TTOHSITHHA. Tem He MeHee, KaKk U B NIPEAbIIYyIEM
pasmene, MOKHO COpPMYJIMPOBATh HEKUE 00wjue CBOHCTBA MH(POPMAIUU (B TOMOIHEHHE K
“onpenencamsM uHGopMarun” 1-10 B pazmene 2 — Bce OHU Ha CaMOM JIEJI¢ SIBIIFOTCS JIUIITH
OTIpEICTICHUSIMA HEeKOMOopblX  cgolicmé WH(opMaInm) - MoHITHE WH(POPMAIIMU TTO3BOIIIET

OTO CACJIaTh.

CaoiictBo U1. Hnpopmayua obvexmuena u He mpebyem Hanuuus ‘‘pazymHoco
cywecmea’ Ol c60e20 Cyuecmeo8anusl.

CaoiictBo U2. Hugopmayus modxcem cyuecmeosamv, no Kpaiineu mepe, 8 08yX
6803MOMCHbIX cocmosinusax. 1) — “uxcuposannas ungopmayus’”, HapuUMep — PUCYHOK,
JUCTUHT KOMIBIOTEPHOH NpOrpaMmbl, U 2) — “Ounamuyeckas ungopmayus’” - MEHSIOIIEECS
n3zo0paxeHue, padboTa MPOrpaMMHOTO KOJIa B KOMIIBIOTEPE U T.1I.

3necb  HEOOXOAMMO  HEKOTOpOE  SIMUCTEMOJOrHdYeckoe  oTcrymieHue. s
JaJbHEHIIEero pacCMOTPEHHsI OTMETHUM, UTO J1700as OelicmeumenvHo HO8As UHGopmMayus o
sHewnem [no omuowenulo Kk uenogexy] Mupe modcem Ovimb nonyuena uenogeyeckum
CO3HaHUeM MOJbKO @  pe3yibmame  IKCnepumMenma(os), aw0bdoe HO0e 3HAHUE eCMb
Kamez2opusi IMRUPpUYecKas. ITO HOBOEC 3HaHHE B Haykax oQopMIsieTcss B BHIE “‘aKCHOM”
(“moctynaroB”, “3axonHoB llpupoznsr”). B manpHeiimeM co3HaHHEe MPUMEHSET aKCHOMBI JJIS
Oosee TOAPOOHOTO OMMCAaHWs/ aHaNM3a MPHPOAHBIX IMPOIECCOB WM, HAmpuMmep,
MaTeMaTHYEeCKUX, Ipo0eM, peasi HH)XEHEpHbIC 3a/1a4i WIIH CO3/1aBasi TCOPHH.

bonee Toro, xak moxkaszanm K. I'emens eme B 1931 r. [13], oxa3wiBaeTcs, 4TO
CYLIECTBYET HEeKas IpPaHMLA CIOKHOCTH MaTeMaTH4YEeCKOI TeopHuH, 3a KOTOPOH TeopHsl, Jaxe
OCHOBaHHAas Ha HENPOTHBOPEYMBON CHCTEME AKCHOM, CTAaHOBUTCS HENOJHOH — B TEOPUH
CYLIECTBYIOT MCTHHHBIC yTBEP)KICHUS, KOTOpble B Heil HemokazyeMsel. llpumepoM, BecbMa
BEPOSITHO, MOKET OBITh (PAKT HEIOKa3yeMOCTH MCTHHHOCTH/ HEUCTHMHHOCTH KOHTHHYYM —
runote3sl B ZFC teopun, ycranosnennsiit K. ['enenem u I1. JIx. Kosnowm [14], [15]).

B tom umcne u cBoiicTBa mH(pOpMaIMK, yKazaHHbIe Bbimle (ompeneneHus 1-10 B
pasnene 2, cBoiictBa M1, U2) ecTh BBIpaXeHHBIE C WCIOJH30BAHUEM HEKOTOPOTO SI3bIKA B
BUZIE ONPEENICHHBIX “TIOCTYJIATOB” 3MIUPUYECKUE JTaHHBIE U B 3TOM OHH (CBOMCTBA) CMBICIIE
MaJI0 4YeM OTJIMYAIOTCS, HampHMEp OT 3aKOHa BCEMHUpPHOTro TsaroTeHusi HeproToHa. OmgHako
uMeeTcs pyHoamenmanbHoe omaudue Mmedxncoy nocmyiamamu uHgpopmayuu u NOCmMyIamamu

6 ecmecmeenubix Haykax (“3axonamu IIpupoowt”). Bropseie, cTporo roBops, “He UMEIOT
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mpaBa OBITh MOCTyJIATAaMH~ - TIOCKOJBKY OCHOBBIBAIOTCS Ha HeoOX00UMOM, HO
HedoCmamouHom KPUTEPUH MIOBTOPSAEMOCTH KOHKPETHBIX 3KCIIEpUMEHTAIBHBIX PE3YJIbTAaTOB
B KOHKPETHBIX YCIOBHSIX. [[ms1 TOro, 4TOOBI HYHICIO JENUIOCh HA 9 HEOOXOMUMO, YTOOBI
CyMMa JIeCSTUYHBIX Iudp Aenuiack Ha 3, OAHAKO U3 (aKTa, 4TO ITO TaK, HE CIEAYET, YTO
JTAaHHOE YHCII0 00s13aTenbHo AenauTcs Ha 9. ToyHo Tak e u3 ¢akTa, 4To B 7 IKCIIEPUMEHTax
MOJyYEeH HEKOTOPBIA Pe3yiIbTaT, HUKOMM 00pa3oM He CIIEAyeT, YTO pe3yJbTaT OyAeT Takon
ke B ntl skcnepuMente. B wacTHOCTH mupoko m3BecTHOe yTBepkaeHue M. Hriorona “I do
not feign hypotheses” - (“4 rumoTe3 He M3MBIILIA’) — MPUHITUITHAIHHO HEBEPHO, 3aKOH
BCEMHPHOTO TATOTEHUS, KaK W Tpoune 3aKkoHBl HpoTOHA (M MI00BIC NIpyTHe, IO KpalHeH
MEpe, - 6 eCMeCMBeHHbIX HAYKAX) eCmb He Oojlee ueM 2Unomessl, XOms U 8036€0eHHble 8
PaH2 NOCMY1amos.

B cayuae ungpopmayuu docmamouno ooun paz oOHapy UTh UHPOPMAIIHIO, T.€. S3BIK,
Kakoe-HHOy/Ib MHOXXECTBO W HA0Op JIOTHYECKHX IPaBHJ HAa 3TOM MHOXeCTBe (MOJIpoOHee
cM. [16]), kak okasbIBaeTcs, 9TO A HHPOPMALIUU ITH MpaBwia (B T.4. — MPUBEICHHBIC BHIIIE
OTIpe/IeICHNs U CBOWCTBA) BEPHBI Il HHPOPMALIUU 8ce2od.

B Tom uncne Bcerma BepHo u CBoiicTBo M3, KOTOpoe MBI MOJYYHUM CIEAYIOLUINM
oOpazoM. [l 3TOTO paccCMOTPUM MOHSATHE ‘TYCTOTO MHOMKECTBA”’, KOTOPOE BBOJUTCS B
710001 TEOPHH MHOXECTB: ITyCTOE€ MHOKECTBO €CTh MHOKECTBO, HE COZEprKallee HH OJHOTO
aneMeHTa (cM., Hanpumep, [9], [17]). Takoe MHOXECTBO, B OTIMYUE OT JIOOBIX JPYTHX
MHOJKECTB YHUKAJIBHO — ITyCTO€ MHOKECTBO CYILECTBYET TOJBKO B €IMHCTBEHHOM YHCIIE,
0E30THOCHUTENIFHO K TOMY, CKOJIBKO M KaKHX CYIIECTBYeT MHOXKECTB BooOmie. 1 ecrmu Mel
BCIIOMHHMM,  4YTO J000O€ MHOXECTBO €CTh, BOOOIIE TOBOPS, CHOCOO CyIECTBOBAHUS
nH(pOpPMAINH, TO 005S3aHBI CIIENaTh BBHIBOJ O TOM, UTO MYCHIOE MHOMCECHIBO COOEPIHCUM 8
cebe ace 803mMoxCHbIe (U “HeBO3MOXCHbIE ) dNeMEHMbL 8CEX BO3MONCHBIX MHONCECME — IS
TOTO, dTOOBI ONpEAENUTh IMyCTOE MHOMKECTBO HEOOXOAWMO YyKa3aTh, YTO B JTaHHOM
MHOXXECTBE OTCYTCTBYET TaKOH-TO, TaKOW-TO, TaKOW-TO W T.JO. — 0 “abCONIOTHOM
0OECKOHEYHOCTH - 3JIEMEHT; OKa3bIBAETCS, UTO ITyCTOE MHOXECTBO COBCEM HE TaK ITyCTO, KaK
9TO MPUHUMAETCS B MaTeMaTH4ecKoil Teopuu. Tem He MeHEee OTMETHM, YTO B HEKOTOPBIX
cIydasx ObIBaeT yAOOHO BBOAWTH TOHATHE KOHKPETHOTO IIyCTOTO MHOXKECTBA IS
KOHKPETHBIX MHOXECTB.

TepMmun “mycTO€ MHOXECTBO® Ha “uHPOpPMAIIIOHHOM”  SI3BIKE MO>XKHO
chopMyImpoBaTh KakK yTBepXKIeHHe “HeT Hudero”. W marnee, Tak ke Kak W JAJS IyCTOTO
MHOJKECTBA BBIIIE, MOXHO CJIeNaTh BBIBOJA, YTO BBIPAXKEHHE “‘HET HHYETO’ COACPIKUT
uHpopManuo 000 BCEM — 4YTO €CTh, YTO MOXET OBITh M YTO “HE MOXKET OBITh’, HO
CYIIECTBYET B MaKCHMaJbHO (a0COJFOTHO) OSCKOHEUHOM (DYHOUMEHMATbHOM MHONCECTEE
“Ungopmayusn”. OgHAKO CIIEAYET IPOBECTH  OUYEBUAHYIO HNPABKy NAaHHOTO YTBEPKICHHUS,

T.K. OHO HCKOPPEKTHO, MOCKOJbKY CYHICCTBYET I/IH(I)OpMaLII/IH, YTO HET HHYCTO.
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COOTBETCTBEHHO NPABWIBHBIM OYyIEeT OeckoHeuHoe yuxkiuyeckoe ymeepoicoeHue (oanee
“Hyneeoe ymeepacoenue”, HY): “nem nuuezo, kpome ungopmauyuu o mom, umo Hem

b

Huuezo, kpome ungopmayuu...” . T.e. HY ectb ogHOBpeMeHHO W (UKCHUpOBaHHAs W
JTUHaMU4eckas nHopManus.

Bepuemcs kx onpenenennsam 1- 10. [IpakTudecku Bo BCeX 3TUX OIMpPEACICHUSX HEIBHO
MPUHUMAETCS, YTO JJIS CYIIECTBOBaHUS MH(POPMALUU HEOOXOIUM “HOCHTENb UH(pOpMaImn”
- (HampuMep — YeJIOBEUECKHiA) MO3T, IMamupyc, KoMmeloTep, T.1. OnHako HY, comepxkariee
(dbyHIaMEHTATEHO OCCKOHEUHYIO0 HH(POPMAITHIO TI0  ONIPEACIICHUIO CYIIECTBYET B OTCYTCTBHC

Kakux 100 “Hocuteneit madopmanum’”’. OTCI01a CIeIyeT

CroiictBo __U4: 6 cywecmsosanus unpopmayuu Hem HeoOX00umMocmu 8

CYUWecmBo8anUl KAaKko20 — MO 6HeWHe20 Hocumensd, d MaK KAk Hocumenb 6ce-maxu
HeoOXo0uM, Mo eOUHCTNBEHHO BO3MOJICHLIM  OKA3bIBAEMCs  6APUANM, K020d cama
ungopmayus aensiemcs Hocumenem urgopmayuu. BripoueM, NaHHBIA BBIBOJ MOXHO OBLIO
Obl cremaTh W paHee W3 ‘‘DKCHEpUMEHTaIbHOro” (akra, uyto  JM00OE OIpeneneHue
WH(GOPMAIMK TaBTOJIOTUYHO: TO, YTO WH(OPMAIUI €CTh HOCHTENh CaMOil ce0sl ¥ TO, YTO OHA
MOJKET OBITh OIIpeesieHa TOIBKO uepe3 caMmy ce0sl, ecTh PaKTHIECKH OIHO U TO JKe.

[IpoBoas paccykaeHus, aHaJOTMYHBIE TOMY, Kak 3TO OBUIO B ciydyae IyCTOTO
MHOXECTBa, TOIy4aeM

CoiicTtBo US: 11060it s1emenm a106020 mMHodcecmea  codepocum 6  cebe  6ce
603MOJICHbIE (U “He803MOJICHbIe ) deMeHmbl 8cex/ M0ObIX MHONCECS, M.e. MHOICeCmEO
“Ungpopmayus” 6 yerom. B caMmom nene, JUis TOro, YTOOBI XapaKTepU30BaTh (BBIACIUTH)
KOHKPETHBIM 3JIeMEeHT He0oOXOJMMO yKa3aTh BCE OTJIMYMS JAaHHOTO 3J€MEHTa OT JI000ro
JPYyToro, BCAKUHN 3JIeMEeHT B MHOKecTBe “MHpopmanus”™ cymiecTByeT kak OUT nHGopManmu:
“Sl/ue-51”, rme BO BTOPOH 4acTH COIEPIKUTCS BCs MHGoOpMaIls 000 BCeX MPOYMX IEMEHTaxX
MHOXecTBa “VHpopMarus”’; B BHIE OTPHUIIAHUA, HO KOTOpOE, TeM HE MEHEe, COBIAIacT B
OCTAJILHOM C WH(popMaIeit o 1o00M/ BCeX dIeMEHTaX.

Cnmcok CBOMCTB HH(POPMAIIUHA MOKHO OBLITO OBI TIPOIOIIKATh, M CIIMCOK OKa3aycs ObI
O0eckoHeuHbIM. Ho yke mnpuBeneHHBIE BBIINIE CBOWCTBA JalOT BO3MOXKHOCTH ITOKa3aTh
YHUKAIBHOCTh W (yHIAMEHTAJIHHOCTh (eHoMeHa WHopMaruu. B ToM dmcne u3 3THX
CBOWCTB CIIe/yeT:

- (HezaBHCMMOE HH OT 4Yero Im0O) cyuiecmeoeanue ‘MakKCUMaibHO (aOCOIIOTHO)
OeckOHEYHOTO W (yHIaMEeHTanbHOTO” MHOXecTBa “MHbopmamus” ¥, COOTBETCTBEHHO
JTAHHOU KOHIIETIIIHH;

- noanoma  MHOXecTBa/ KoHuenuuu ‘“MHpopmanns”, MOCKOIBKY Ha MHOXECTBE He
CYLIECTBYET OIepalyii, B pe3yibTaTe KOTOPbIX HEKOTOPBIHA 3JIEMEHT (JIF000r0) MHOXKECTBa
Mor OBl TepecTaTb 3JIEMEHTOM MHOXecTBa ‘“Uu¢popmauus”. Kpome Toro,  maHHOe

MHOKECTBO COJCPKUT BCIO/ JIIOOYH0O BO3MOXHYIO JIOKHYIO MH(popMarmio. [Ipudem oobeM
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JIOXHOH MH(OpMaIMK, BO3MOKXHO, OECKOHEUHO MPEBHIIACT 00bEM MCTHHHOH, (XOTS, UMes
JeNno ¢ “abcomoTHBIMU™ OECKOHEYHOCTSIMH, T.€. 3a IMpelelaMd A0 CHX IOp
paccMaTpuBaeMbIX B MaTeMaTHKE CIy4yaeB MHOXECTB, TaKO€ YTBEp)KAEHHE Tpelyer
TIPOBEPKH);

- “Henpomuesopeuugocmsy” vH(pOpMaAITMOHHON KOHIICTIIINH. 3nech TePMUH
“HEMPOTHBOPEYUBOCTE” B3ST B KaBBIYKH, TMOCKOJIBKY €ro CTaHAapTHOE TOJKOBaHHE B
JAaHHOM ClIydae HenprMeHUMo. B caMoMm jere, HENPOTHBOPEUYNBOCTh HEKOTOPOH Teopwu/
KOHIIETIIINYA B MaTeMaTHKe O3HAYaeT, YTO B paMKaxX NaHHOW TEOpPHH HEBO3MOXHO JOKa3aTh
WCTUHHOCTH (JIByX) JIOTHYECKH HECOBMECTHBIX pE3yJIbTaTOB — OO0S3aTENbHO OIWUH U3
BEIBOJIOB B TEOPHHM JOJDKEH OKaszaThCsi JIOKHBIM. B MpoTHBHOM cilydae Teopus
MIPOTUBOPEYHBA (M, COOTBETCTBEHHO, B CITydac OOHApYKEHHUS Takoro (pakTa mepectacT OBITH
Teopuei). B cmywae pmaHHOW KoOHIenuuuW WH(POpPMALMK, TaKoe TOJIKOBAaHHE HE
MPEJICTABIISICTCS ~ MPUMEHUMBIM, B T.4. 0 MPHYUHE TOTO, 4YTO TOJIY4YCHHE JIOKHOU
nH(GOPMAIIH IPUHIAITAAIEHO HEe IPUBOANT K BEIBOY O JIOKHOCTH KOHIICTIIUH;

- B cwiy “abComOTHOW” TMONHOTH W (YHIAMEHTaJIbHOCTH TMOHATHS WH(POPMAIUU MBI
NPUHYUNUATILHO He MOJCeM Gbllimu U3 npedeios BBEICHHOTO 3[ieCh MOHATHS MH(opManuy,
4TOOBI 00KA3AMb €20 OUHCMEEHHOCHb. Y KaKEM, TAKKE,

CroiictBo N6: [lockonvky npeobpazosanus (onpedeierue KOHKPEemHOU) ungpopmayuu
Cc800UMCSl K nepebopy anbmepHamus, HeCMOmps Ha ceoio “‘abconiomuyro beckoneuHocniv ”,
MHOdcecmso “Unopmayusy “ouckpemno”.

B ompenenenuu cpoiictBa M6 ecTb 1aBa TOHSTHS, KOTOpPHIE, BHANMO, TpPEOYIOT
JIOTIOJIHUTENBHBIX  MOSICHEHUH. Bo-MepBbIX, 3TO TOHATHE “TUCKPETHO”, TOCKOJbBKY,
HaIpyUMep, CYIIEeCTBYeT KOHTHHYYM, KOTOPBIH 110 ONpeeIeHNI0 He TUCKpeTeH. Bo BTOPHIX —
B CTaHIApTHOW TEOPUU MHOXKECTB YTBEPXKAAETCS, UTO “abcomoTHO OECKOHEYHOTro”
MHOJKECTBA HE CYIIECTBYET — €CJIA HPUHATh, YTO TaKOe MHOXECTBO X €cTh, TO Bcerma oOT
HEr0 MOYHO 00Pa30BaTh CTENEHHOE MHOXECTBO, 2°, MOIIHOCTH KOTOPOTO CTPOTO OOIbIIE
MHOkecTBa X. OmHaKo, HapUMep, M3BECTHO, YTO €CIIM BEpPHAa KOHTHHYYM - THUIIOTE3d, TO
MOITHOCTh KOHTHHYyMa paBHa MOIIMHOCTH “‘IHCKPETHOr0” CTEIEHHOTO MHOXKECTBA
HATYpaIbHBIX umceld, 2%, T.e. HEMpEephIBHOE M IMCKPETHOE B KAKOM-TO CMBIC/IE BIIOJNHE
SKBHUBaJIeHTHHI. Bo BTophix — BHe ZFC (1 aHaJOTHYHBIX TEOPHii) CYHIECTBYIOT TEOPHHU
MHOXKECTB, B KOTOpBIX CYIIECTBOBAHHE MHOXKECTBA C MAKCHMAIbHOH MOIIHOCTBIO
nomyckaercs (Hampumep [9]). 31ech ke OTMETUM, YTO  OSCKOHEYHas IMOCIeA0BaTEIbHOCTh
CTETEHHBIX MHOXKECTB Jaxe HaTypambHex wucen (Y,=2%, ... ¥ =2"" . k—), xotopas B
OTIpEeNIeJICHHON  CTEeNeHH MoJenupyeT “mepebop  albTepHATHB”, MOXET HUMETh
MaKCHMAaJIbHYI0 MOIIIHOCTb, IIOCKOJIBKY B 3TOM Cllydae MOHATHE 00pa30BaHHUs ‘‘CIeTyIOIIEro

CTETIEHHOTO MHOXECTBA” Ha OECKOHEYHOCTHU TEPSIET CMBICI.

42



Jpyroii moaxo mpu pacCMOTPEHUH MPOOIEMBI “abCOTIOTHO OECKOHEYHOTO” ClIeAyeT
U3 IOHATHA “HyJb~ . XOTs MPaKTUUECKH JIt00ast apupmeTrka cogepkuT “0” u B OOIBIINHCTBE
CllydyacB OH TpPHMEHSETCS KaK HEKOE YHCIIO, OH YHCIOM HE SBISIETCS W BBOAWTCS B
apu(pMETHUKHN CTIeUUATBHBIME MPaBUIaMHu. B 1eHCTBUTENFHOCTH HYJIb HE €CTh YMCIO, HYJb —
3TO KOHKPETHOE IIyCTO€ MHOXXECTBO Il KOHKPETHOTO  MHOXKECTBa 4YHCeN: “[3hech
(Hanpumep, Ha 4YHCIOBOW ocH)| umcen Her’. MMeHHO TodTOMy B Jr00OW apudMeTHKe
pasperieHo JesieHue Jr00ro duciaa Ha J00e CKOJIb YTOAHO Majoe YHCIIO, HO 3alpeIieHO
JieJIeHHe Ha Hylb, IOCKOJBKY pE3yJIbTaT OKa3bIBAeTCsl “‘a0CONIIOTHO HEONpPENesICHHBIM .
Takum 00pa3oM, MBI MOXEM pacCMaTpHBaTh aOCONMIOTHO OECKOHEYHOE MHOMKECTBO Kak
HEKWH pe3yiabTaT (aKCHOMY-
?7) meneHus JIF0O0TO “0OBIYHOTO” YHCIIA [BO3MOKHBIX BApHAHTOB YEr0-T100] Ha HYJIb.

CaoiictBo U7: (Ilo xpaitHell mepe, wctuHHas wHbopManws) uxpopmayus 8

muodxcecmae “Hnpopmayusa”, a makoice 8 €20 02PAHUYEHHBIX NO MOMY UIU UHOMY NPUSHAKY

>

nOOMHOJICeCmeax, Mmodicem Ovimb ‘“‘abcomomuo mounou”’. Hampumep — nBa MASHTHYHBIX
TeKcTa ““abCOOTHO TOYHO  COBIAAIOT ITO CMEICITY; W:

CnoiictBo U8: M3 moeo, ymo HY, codepacawee dannvie 060 8cem, 8bipasumo Ha
npakmuvecxku arooom s3viKe, credyem, wmo u OCMAAbHASL UHGOPMAYUS U3 MHONCECMEA
(13 »”

Ungopmayus”™ evipazuma Ha KAKom — aubo si3viKe.

XoTa u IIpu yCJIOBUU OECKOHEUHOT0 Pa3BUTHUA A3bIKA...

6. Uadopmarnus, Marepusi, CozHaHue

[epBBIM OCHOBHBIM BompocoM Quiocoduu He sBisgeTcs Borpoc “Uro nepBu4HO —
Martepus unu Co3nanue?” [16], TakoBBIM sIBiIsSIETCS Bompoc “A umo e Takoe Marepus u
Coznanne? OTkyna (Kak) OHH IMOSIBUIUCH?”.

B pamkax HEOOXOAMMO SMOHUPUYECKOrO (CM. pasjen 5) moaxoja B IO3HAHUHU
BemHero mo OTHOWICHHWIO K HHIUBHIYaJIbHOMY CO3HAHUIO, Ha 3TOT BOIPOC OTBETA
HOJIY4YUTh HEJIb3sl — TOMY CBHIETENbCTBO €CTh AJMTENBbHOE COCYLIECTBOBaHHE M Oopnda
IIBYX OCHOBHBIX (hrmoco(ckux KoHIenuit — Marepuanmma n Mneannszma. O0e KOHIICTIITHH
BeAyT GaKTHUECKU 6ecnioonyio OUCKYCCUIO YIce HeCKONIbKO MulcAuenemul, 1 3TOT NOITUl
9KCIEPUMEHT MPAKTUUECKH OJHO3HAYHO YKa3bIBACT, UTO 0O€ KOHYenyuu ecms He Ooee uem
6epbl — 00KA3ams UCTUHHOCTD TOW WJIM MHOW KOHLIEIIIIMY HEBO3MOXKHO.

B ocnoBe Marepuanuzma nexut “‘cucrema 3akoHOB lIpuponpr”, 0THAKO, KaK yXKe
YKa3bIBaJIOCh BBIIIE, 10001 3akoH Ilpuponasl sMnoupuyueH ¥ MOTOMY MOCTyinupyercs (T.e. —
NpPUHUMAaeTCs Ha Bepy) Kak Heuro mepBuyHoe. T. e. MarepuannsMm ecTb HU YTO MHOE, KaK

Bepa B Benukuii Marepuanuctudyeckuit I[lpunuun “Omo mak, nomomy umo amo max” U
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MOTOMY, HAallpUMEp, OH HE MOXKET OTBETHUTh Ha BIIOJIHE €CTECTBEHHBIH BONPOC — “MOYeMy
3akoHbl [Ipupoasl  cymectBytoT?”. Mpeanusm Goniee SMHCTEMOIIOTHYECKH 0OOCHOBAH: OH
yTBEpXKAAeT, 4YTo 3akoHBI [lpupoapl ycTaHoBieHbl pa3ymHbIM Cozgartenem, korga OH
co3maBai 3Ty camyto Ilpupony. Onmnako emie B koHIie 18 cronmetus U. Kant moxkazan [18],
4TO JI0Ka3aTh CylIecTBOBaHHE/ He cyniecTBoBaHue Co3aarels HeBo3MoxHO. Kpome Toro, aist
co3nanusi [lpupompl “m3 Huuero” HeoOxomumo, uToObl Co3narenb OBLT BCEMOTYINHUM,
OHaKo, Kak d3To Obwuto mokazaHo eme B Cpegnme Beka, Takas cuTyanmus JOTHYECKH
npotuBopeunBa. COOTBETCTBEHHO B Mieanmn3me MOSBIAIOTCA ‘‘MaTepUaIMCTHYCCKHE”
BOIIPOCHI, HATpUMEp — a OTKy[a (kak) mosiBuics Co3marerns?
BBomgumast 31ech nH(pOpMaAIMOHHAS KOHIISTIIINS MO3BOJISET, KaK MPEICTaBISAETCS, BO
MHOTOM TPOSICHUTH cUTyaruio. Kak mokazaHo Bblme — wH(pOpPMAaNWs CyIIECTBYET BCETAA,
OHa TPUHIMIIMAIBHO, IJIOTUYECKH, He Modcem Oblmb  Hecyujecmsyrouel. Hus
CyIIIECTBOBaHMUS WH(MOPMAIUK HE HYKHO HUYETO JIOTIOTHUTEIEHO K HEll caMOii; B TOM YHCIIE,
HampuMep, — He HyXXHa OTIENbHO Takas ‘‘HEMOHsSTHas Bellb Kak ‘‘HewmH(opMalmoHHas
Martepus”. B camoM Jeme — XOTS MBI HE MOXEM J[0Ka3aTh €IWHCTBEHHOCTh MHOXKECTBA
“Uudopmanusa”, MpeaCcTaBISIETCs BIIOJHE OYEBUAHBIM, YTO Ja)Ke €CIM CYLIECTBYET HEKUH
BHEIIHMHA MO OTHOomeHHI0 K MHoxecTBy CozfaTtens (KOTOpPBIM MOMKEH CyIEeCTBOBATH
“Ooyiee AMUTENBHOE BpeMs 4eM Bcerga”. XOTs MBI HE MOXKEM, B MPUHIMIIE, UCKIIOYHTH
TaKyl0 BO3MOXKHOCTB), TO 3TO BHemiHee ne moodwcem Ovimb 8blpadiceHo 6 Gude KaKou-mo
uH@opmayuu; B TO BpeMs KaK OMNBIT MOKa3bIBACT, YTO CBOWCTBA MaTepunu MHPOPMAIIIOHHO
BIIOJIHE BBIPA3UMBI.
Bonee Toro, kpome Matepuu ectb eme u Co3HaHMe, KOTOpOE SIBHO “HEMaTepHaIbHO™
U sBHO “mH¢opmarronHo”. (IlonsITkK pemuTs Bompoc omnpezaencHus noHsatus “CosHanue”,
nazvieas Co3HaHUE 4YEeM-HUOYAb Bpole “Bbicmias Qopma CyliecTBOBaHUs/ JBHKCHHUS
Martepun”, “BBICIIHN YPOBEHBb JYXOBHOW aKTHBHOCTH YEJIOBEKA KaK COITMAIBHOTO CyIIecTBa”
W T.aI., CEPbEe3HBIMH Ha3BaTh OYEBHIHO Henb3st). [loamomy enonmne pazymuo
npeononoxcums, umo u Mamepus u Co3nanue ecmov, HA camom Oene, cneyuduueckum

00pazom opzanu308anHbvle HOOMHOICecmea MHodcecmea “Ungopmanun’.

Bonee mompobno monstus Matepun n Co3HaHUS MBI pacCCMOTPHM Jajiee, OIHAKO,
MOCKOJIBKY B PasHbIX (PUIOCO(CKUX KOHLUEIUUAX AaHHBIE MOHSITHS YacTO TPAKTYIOTCA 1O -
pasHOMY, B AaHHOM paszeie BBeIeM OOLIMi NpHU3HAK, IO KOTOPOMY B NaHHOW pabote
pa3densioTcs MaTepuanbHble U HeMaTepuaiabHble (B T.4. - oTHOcsmuecs K “Co3HaHUAM”)
00BEKTBI, IPOLIECCHI, ABJICHUS H T.1I.

Ilockonsky Marepuss u Co3HaHHME ecThb pasHble (HampuMmep, 3TO CIEeAyeT U3
HEMPUMEHUMOCTH ~ (U3MYECKHX 3aKOHOB K 3aKOHaM MBIIUICHUS), chenu(uiecKu

OpraHU30BaHHBIE MOJMHOXKECTBa MHOXecTBa “MHpopmanus”, mpuMeM, 4TO K 2IeMEeHmaM,
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obpasyrouum noomuodxcecmso “Mamepus”, omuocames d1emenmol (00vbeKmol, npeomemsi,
npoyeccoel, U M.N.), KOMOpvle MO2Yym 63AUMO0elCBO8ams — m.e. OOMEHUBAMbCA
ungopmayueti - mexncoy cobou C UCNOML306AHUEM UCKAIOYUMETbHO UCTUHHOU
ungopmayuu. Ecau snemenm umeem cnocobnocmv npouzsooums u/ uiu 60CHPUHUMAMb
NOACHYIO uHGopMayuio (4TO MOKET OBbITh B T.4. IPU3HAKOM ‘“KHUBOE/ HE JXKUBOEC”), MO 21mMom
9lEeMEHmM HeMAMeEPUALer U OMHOCUMCSL K OPY2OMY — HeMAMePUATbHOMY - NHOOMHONCECMEBY.
[ToaMHOMXECTBAa MOTYT, KOHEUHO, TIEPECEKaThCs, HAMPUMEpP - TOAMHOXKeCTBa “Marepus” u
“Co3HaHue”, 9T0 SKCIIEPUMEHTAIBHO CIIEIYET M3 TOTO, YEIOBEUECKOE CO3HAHWE YIIPaBISACT
KaKHUMHU-TO HEU3BECTHBIMH CETOJHSI CHJIIAMU YEIOBEUECKHM TEJIOM; KOTOpPOE TPEXKIE BCEro

€CTh MaTepUaIbHBIA OOBEKT.

Kpowme Toro, mis panpHEHIIEro U3I0KEHHUs ONpeesiuM, YTO O0beANHEHHE (MMeeTcs
BBUAY HE TOJBKO OOBEAMHEHHE 3JIEMEHTOB, HO M [IUHAMUYECKHE CBSI3M) MHOXECTB
“Marepus” u “Co3Hanue” (M BKIIOYas MPOMEXYTOUHBIE BapHaHT - MHOXecTBO ‘YKuBoe”)

00pa3yroT MHOXKECTBO “Hauta Bcerennaa” (“YHuBepcym”™).

Paccmorpum  3TH  (yHIaMCHTANbHBIC TOJMHOXECTBA (Ialee - MHOXKECTBA)
noapoOHee.
6.1. Mamepus

Utak, Matepusi ecTp HEKOE MHOMKECTBO JIIEMEHTOB — 3JEMEHTapHBIX YaCTHII,
BKJTFOYasi OOMEHHEBIC JUIsI OCYIIECTBIICHHS B3aMMOICHCTBUH (TT0JIeH), CHCTEM YacTHIl U TTOJICH
(momMHOXKECTB  MHOXecTBa “Marepus”) ®W T.I, TIPH D3TOM JIOOBIE  DJIEMEHTHI
B3aMMOJICHCTBYIOT TOJIBKO C MICIIOJIb30BaHUEM MCTHHHOHN mH(popMmaruu. T.e. Matepus ectb
HEKOe 1M01001e KOMIBbIoTepa.

[Ipenmonoxkenne o ToM, uro Martepus (MmarepuanbHas BceneHHas) ecTh Hekas
JIOTUYECKH YTOPSIOYEeHHAas CHCTeMa, KOHEYHO, HE HOBa, - JOCTAaTOYHO BCIIOMHUTH,
HanpuMep, ydenus l[ludaropa urto Bce “coctomt m3 umcen” u [lmatona - “Bce u3
TPEYTOJIBHUKOB”; TEPBbIE CTPOKK OMOJICHCKOW KHUTH BhiTHS, T.I1. BOJBIIOE YUCIIO THITOTE3,
4yTO Hama BceneHHas ecTh HEKHUUl OTPOMHBIA KOMITBIOTEP MOSBUIMCH MPAKTUYECKH Ccpa3y C
MOSIBJICHUEM OOBIYHBIX KOMIIBIOTEPOB — 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 nepeveHb AajIeKO HE TOTHBIN.

Bonee Toro, mpeamosnoxkenue o ToM, uto Matepus (“BceneHnas’) ecTh HEKOTOPOE
MHOXXECTBO, TAKXKe CYIIECTBYET YXKe 0 KpaliHel mepe ¢ 1998 r. [22].
B ¢unocodun anamornyHas KoHueENus u3BecTHa Kak “MuHdopmanmonnsii Peammsm”

(“Informational Realism™) - (Floridi, [30]): “...Informational realism (IR) is a version of
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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”.

Onnako Bce 3TO ObUIM He 0O0Jice YeM THIOTE3bl, OCHOBAHHBIC JHIIb Ha
SMIIUPUYECKOM BOCIIPUATHH — B TIEPBYIO OYEpeb, OCHOBaHHbIE Ha (DaKkTe MOPa3HTEIBHON
aJICKBATHOCTHU  SI3BIKOB, mpexae BCCro - A3bIKA MATEMATUKH, - Opr)KaIOIlIefI
I[eﬁCTBHTeJIBHOCTI/I. Bxirouas MMpEAIIOJIOKECHUE O TOM, YTO I/IH(i)OpMaHI/IH €CTh OCHOBa
Matepuu B IIMPOKO M3BECTHOU (opmynupoBke Yiuiepa -— Wheeler’s “it from bit”(éce us
buma) ookmpune:

“...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.”

(Wheeler, [31])

Uckmouas, Bupouem, C. F. von Weizsiacker’s 1950-54 rr uaen, 4To KBaHTOBAs TEOPHS
MoXeT ObTh Teopued OuHapHbix anprepHaTuB (“UR- theory”), koTopas nmeer Beckue
npennoceutku. Weizsicker “...Martemarudecky, ... Hatonknyics ... (Lyre, [32]) Ha xoporo
W3BECTHBIN (akT, uTo 10001 BekTop B 3D mpocTpaHCTBE MpeacTaBiIseTcsl Kak KoMOMHaLUs
JBYMEPHBIX CIIUHOPOB, M3 YEro CleAyeT MO KpaiiHell Mepe ABa BaKHBIX cieAcTBus: (i) —
TPEXMEPHOCTh “TIPOCTPaHCTBa MooKeHHH (T.e. 3aeck 3D mpoctpancTBa), u (ii) — dr00oi
00BEKT B KBAaHTOBOW TEOPWUU MPEICTABICHHBIA KaK 3JIeMEHT | MiapbepToBa MpPOCTpaHCTBA

MOXKET OBITh OINWCAaH B MPOCTPAHCTBE COCTOSHUHM, H3OMOP(PHOM MOAIPOCTPAHCTBY

TEH30PHBIX MPOU3BEACHUMN ABYX 2D KOMIUIEKCHBIX IPOCTPAHCTB.

Temepr MBI MOXXEM CKa3aTh, 9TO WH(POpPMAMOHHAs KOHIENIHSA B (U3HKE MOTydHIIa
Jorudeckoe OOOCHOBaHME M B aleKBATHOCTH S3BIKOB, KAK M B CYIIECTBOBAaHHWH 3aKOHOB
[Ipuponsr HUYEro 0co00 YIUBUTENHFHOTO HET, MOCKOJBKY I MH(QOpPMANWK BHYTPEHHE

IIpucyuiec O6paSOBBIBaTL TC WU UHBIC JIOTUYCCKUEC CBA3U.

6.1.1. IIpocmpancmeo u Bpems.

IIpoctpancTBo u Bpems cerogHs ompeaenstoTcs Kak “BceoOriue (GopMbl ObITHS

MaTepuu, €€ BaXKHEHIINE aTpUOYTHI XapakTCpHU3YyIOUIUeC TIPOTAXKCHHOCTD n
R 6y 2 33 , y (13 2
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“mmuTensHOCTE” ObITHA. HeTpynmHo 3aMeTHTh, YTO B JAaHHOM OIPEICIICHUU BEChMa SIBHO
MPOCIICKUBACTCS HEUTO MOXO0XKEE HA TABTOJOTHIO — TOHSATUE MPOCTPAHCTBA OINPEACISICTCS
yepe3, CTPOrO TOBOPS, HEONPENEICHHOE MOHATHE ‘“TIPOTSDKEHHOCTH” (ms Bpemenu —
AQHAJIOTMYHO TMPUMCHCHHWE TIOHATHS  “‘UIUTENhHOCTH). XOTA, KOHEYHO, TIOHATHE
MPOTSHKEHHOCTH (JUTHTENLHOCTH) BIIOJIHE KOHKPETHO OTPEIEISETCS IMITUPUIECKHU, OCTAIOTCS
Te K€ MPOOJIEMBI — OTKYa (KaK) 3TH “DOopMbI OBITUS” MOSBUIHCH?

B nndopmanmonno#t kounenmun (moapooduee cM [34], [35]) Ilpocmpancmeo u Bpems
OTIPEAETISIOTCS. KaK HEKOTOPHIE YHUBEPCAIbHbIE J10ZUYECKUe RNPAGU/B803MONCHOCHU
Hauyue KOMOpbIX HeoOXo0umo O 6vloeleHus (Pa3iuderus) OmOeibHbIX JeMEHMO8 6
muoocecmee  “Unpopmayun”. Tak wW  “IpoTsHKEHHOCTH” (WM “IPOCTPAHCTBEHHBIN
WHTEpBAT’) U “IUIMTEIHHOCTD” (WM “BpEeMEHHOW MHTEpBaT’) TAaKXKE CYMIECTBYIOT BO BCEM

MHoOXeCTBe.

IMpu atom [llpocmpancmeo no3zeonsem pasiudums QUKCUPOBAHHYIO UHGOPMAYUIO,
COCTaBIISIIOIIYI0 TAHHBIA 3JIEMEHT (CHCTEMY 3JIEMEHTOB), TOr/a Kak Bpems xapakTepuzyeT
JMHAMHYECKYIO0 H3MEHUYMBOCTh 3JIEMEHTOB U UX CUCTEM - BIUIOTH A0 MHOXKeCTBa “Marepus”
B nemoM; OueBuanHo, uro um camu IIpoctpanctBo u Bpewms, tak u Marepus, ecThb
WHPOPMAIOHHBIE CUCTEMBI M IOTOMY BCE AWCKPETHBI, COOTBETCTBEHHO IHCKPETHBIMHU
(KBaHTOBaHHBIMH ) SIBISAIOTCS B3aUMOJICHCTBHUS MEXKIY dJIEMEHTaMH.

YenoBeKk HENOCPEACTBEHHO (YyBCTBEHHO) He BocmpuHUMaeT  I[IpocTpaHCTBO Kak
JIOTHYECKOE YCIIOBHE, OJHAKO OH MOXET BOCIHPUHHMATH (PUKCHPOBAHHYI WH(POPMAIUIO H
TakuM 00pa3oM BUJAUT pa3IM4Hble DJJIEMEHTHl (OOBEKTHI) B TPOCTPAHCTBE Kak
“HpOTsHKEHHBIE” WK Pa3/ieleHHbIe “IPOTsHKEHHOCTHIO .

B omnpenenenusix Bpemenu ceromHs CyHNIECTBYIOT MHOTO IOIXOAOB, BIUIOTH [0
YTBEpKICHUH, YTO BPEMEHHU HE CYIIECTBYeT - cM., Harpumep, Rovelli [36]. J. A. Wheeler
MUcaj O BpEMEHH B KAKOH-TO CTETICHH aHAJIOTHYHO SHITUKIIOTICNH:

“...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])

B 10 X*e BpeMs IIMPOKO U3BECTHO “ompenenenne Bpemenu” mnucatens Rag
Cummings B mepedpasupoBke Ywuiepa: “time is what prevents everything from happening
at once... [when] space is what prevents everything from happening to me” (“Bpems 310 TO,
YTO HE MO3BOJISIET BCEMY CIYYHUTHCS Cpasy...[B TO BpeMsl Kak| MPOCTPAHCTBO 3TO TO, YTO HE
MO3BOJISIET BCEMY CIyUHTHCS BO MHE”). DTO, KOHEUHO, B MHOTOM OBUIO IIYTKOH (M OTMETHM,
4T0 6 MHodxcecmee ‘‘Ungopmayus”, 6 onpedenennom cmwvicie, “sce u cpazy’ cayuaemcs

“gcecoa”), HO B JTON UIyTKE COACPKUTCS MHOTO TpaBabl. VI manHoe “‘ompenencHue”
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CTaHOBUTCSI KOPPEKTHBIM B BUIE “‘Bpems — amo Jn02uueckoe npasuno, 4mo He Nno380isaem
NPUYUHHO-CIeOCMEEHHbIM (OUHAMUYeCKUM) npoyeccam cayyumocs cpasy”. Dddekr Bcerma
JIOTUYECKH CJEAyeT mocie Npu4uHbl. [Ipu aToM Heumo HeoOX0uMO, YTOOBI IPU peann3anuu
MPUYMHHO-CIICICTBEHHBIX COOBITHH OHM OBUIM pa3liesieHbl B MHOXecTBE — W, KOHEYHO, B
Martepuu; 3170 “Heumo’” MEXAY MPUUUHON U CIEICTBHEM MOXET ObITh OECKOHEYHO Majo, HO
OHO HUKo20a He pawo Hyato mouno. B Hameit BcenmeHHOW MBI Ha3plBaGM 3TO HEUTO
“gpemennoul unmepsan”.

Tak u mns pasneneHus GUKCHPOBaHHOW MH(POpMAIH HEOOXOIUMO CBOE “‘Heumo”,
KOoTopoe B MHOXECTBE TaKK€ MOXeT OBITh OECKOHEYHO Majlo, W KOTOpOe B HaIIeu
Bcenennoit Mbl  HaszblBaeM  “mpocmpaHcmeeHHbIl unmepsan’; TPOCTPAHCTBCHHBIC

HWHTCPBAJIbl — aHAJIOTUYHO BPEMEHHBIM — HUKOT' Ia HE paBHBI HYJIFO TOYHO.

6.1.2.Mamepus kak “ckomnviomep”

Marepust Bo BceneHHOM ecTh HEKMH aHallOr KOMIIbIOTE€pa, B KOTOPOM BCE BpeMs
paboraer, KaKk 3TO OTMeUaroT MHorHe (Hampumep, [23]- [26]), OTHOCHTEIHLHO MPOCTOI
MporpaMMHBINA Koj. JlaHHOe TOJoKeHHEe clieyeT U3 Toro ¢akra, u4ro (QyHIaMeHTAIBLHEIC)
3akoHb! IIpuponel CpaBHUTEIBHO MPOCTHI, MX YHCIO HEBENMKO, NIPH 3TOM 3TH 3aKOHBI (a
TAaKXKE  DJIEMECHTapHBIC YacTUIBl, TOYHEE HX CHUCTEMAaTHKa, OTPAKalollas CTPYKTYpY)
001a71a10T BBICOKOH CTETIEHBI0 CHMMETPHH.

Jn1st MOCTPOCHUST KOMITBIOTEPA, KaK M3BECTHO, HEOOXOIUMBI IIPOCTEHIINE YIIpaBIsieMble
JIOTHYECKHE HJIEMEHTHI, MO3BOJISIOIINE PEaTN30BaTh Ha KOMITBIOTEPE OCHOBHBIC JIOTHUECKHE
cBs3U. COOTBETCTBEHHO BIIOJIHE PAa3yMHO Hpenmnonoxkuth [38], [39] d4TO M KOMIbBIOTEp
“Martepusi” TOCTPOEH Ha OCHOBE TaKHX »3JEMEHTOB, KOTOpBIE Jajee Mbl Ha3blBaeM
“dyHoaMeHTaNbHBIE JIOTHUECKHE 3JeMeHTh”, ®JID, KoTopeie SBASIOTCA, B HEKOTOPOH
crenenu, aHanoramu Weizsidcker’s “Urs”. ®JID cocraBmsator miotHyro @JID -marpuny B
MPOCTPAaHCTBE-BpEMEHN — KaK HEKHe aHajoru Penrose’s “eIWHUI] CIHMHOBBIX CeTe”
(Penrose, [40]), “npuunanHOoro MHOXecTBa” (Sorkin, [41]), “IlpocTpaHCTBEHHO- BPEMEHHBIX

Touek B npuurnHHOM nipoctpanctee” (Finkelstein [42]), u T.11.

®JID camu mo cebe, eCTECTBEHHO, TaKKe SBISAIOTCS HEKMMH WH(GOPMAIMOHHBIMU
ctpykrypamu. I[lockonbky B MHOXecTBe “UHpopmanus” Bce 3JIEMEHTHI CBS3aHBI MEKIY
co6oii, ocHOBHBIM cBoiicTBOM DJID n nHDOopMarmoHHbIX cTpykTyp (MC), 0Opa3oBaHHBIX Ha
X OCHOBE, SIBISIETCS TO, 4YTO uHgopmayuonuvie ceasu enympu DJID u mexncoy Humu,
BKAIOYAA OUHAMUYECKUE, OOJJICHbL OblMb HAMHO20 CUlbHee N00blx Opyeux cesdzel 6
mHoocecmee  “Ungpopmayusa”, umodvr D@JID moenu obpazosvieamv cmabunvuvie UC —

ennomov 00 UC “Mamepus’.
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UenoBek He HAOMIOIACT CTpyKTypsl u3 @DJID HEmocpeACTBEHHO M YHUTAET HE
“UcxomHy0 WH(popMaluo”’ (aHAJIOTHYHO OH, HANPUMEp, HE HAOII0AAeT NEPEKIIYCHUS
jmorudeckux 3nemMeHToB B 11K, a BUOUT KapTHHKHM Ha MOHMTOpE), a BUAWUT (PETHCTPHUPYET
npubopamMu) pe3ynbTaT paboThl “IPOrpaMMHBIX 000J0YeK”, pa3paboTaHHBIX (WM JUIA?)
[Tpuponoii.

Kax u B ciryyae oObraHOTO KOMMBIOTEpa, it DJID moctaTouHo MMETh Kak MUHUMYM
IIBa BO3MOJKHBIX cocTostHUA “0” 1 “1”, T.e. BO3MOKHOCTH 00paszoBarh 1 OuT mHbDOpMammm, a
TaKkKe WMETh YIPABIAIONIAE BXOMBI JJIsI BO3MOXKHOTO TepekiroueHuss PJID BHemHHM
curHasioM. [IpocTeiimelt mMpuINHHO- CICACTBCHHON (IMHAMHUYECKOH) omepanueid B MaTepun

SIBJISIETCS TIepeKiTioueHne coctossHus PJID, KoTopoe MPOUCXOIUT 32 MUHUMATHHO KOPOTKHUI

INPOMEXYTOK BpeMeHHW, 7,. Taxke mnpumeM, dYTO0 B MaTepuu MHHHUMAJILHON

MPOTSAKEHHOCTHIO  SABJISIETCS pasmep @JID, [,. Torma MakcuMaibHas CKOPOCThH
pacrnpocTpaHeHus oOMeHa HHpopManuei (B3auMoIeHCTBHIN) MEXY dIIeMEHTaMu B Marepuu
Oyner pasHa: ¢ =/, /7,.

B panHOM KOHUIENIMM NPENNONaracTcsi, 4YTO YKa3aHHbIC BBIIIE MHUHHUMAJIbHBIC
uHTepBanbl — 9370 [lnankoBckoe Bpems u [lnaHKOBCKass [OIMHA, COOTBETCTBEHHO

MaKCUMaJIbHasA CKOPOCTHL pPacCIpOCTPpaHCHUA I/IH(I)OpMaLII/II/I B 4D IMPOCTPaHCTBE-BPEMCHU

paBHa CKOPOCTHU CBCTA.

JlBmkenune yactuibl (moapodHee cM. [39])moxa AelicTBUEM HEKOTOPOW CHIIBI (MIPHUYMHBI),
WIM TOCNE ee AECWUCTBUSA, T.€. — MO0 WHEpLUH, €CTh NPUYMHHO — CIEACTBEHHBIM mpoIliecc.
[TockonbKy wacTuIsl MaTepuu TaKKe SABISIOTCS JOTMYECKUMH CTPYKTYpPaMH, COCTOSIIIMMU
3 @JID pazymMHO MPEANoNoXHUTh, YTO JIBIDKEHHE 4YacTHUILbI MOXKHO CBECTH K
MOCJICIOBATEIBHOMY — TEpPEKIIoueHUut0 (WM -  3aMeNICHUI0)  “‘MaTepHalbHBIX |
“mpocTpaHcTBeHHBIX” (Wiu “3dupHbIx’’) DJID; (Mnn, 4To MpeAcTaBiseTcs 00Iee BEPOATHBIM,
CYIIECTBYIOT TONBKO “ddupHble” DJID). Takum obpazom, MId CyIIeCTBOBAHUS, ABKCHHS U
W3MEHEHHS] MaTepUalTbHBIX 00BEKTOB — YTO MBI HaOM0aeM B Marepun, HeoOXxouMa HeKast
cucremMa, TJe OTH TMPOIECChl MOTYyT MPOUCXOAUTh. Takod cucTeMOl  sBiseTcA
“mpoctpancTBo-BpeMs (I1B) Marepun ”. B [IB npaBuna / BoamoxHocTH “TIpocTpaHcTBO” |
“BpeMs” WMEIOT HECKOIBKO crenupuuHbIX CBOHCTB. Kak npasura oHU HEHCTBYIO
YHUBEPCAIBHO, Kak ¥ BO BceM MHOXkecTBe “MHpopmanus” Boobie. Kak 6ozmoscnocmu onn
COCTaBJISIOT, BECbMa BO3MOXKHO, (OJHO W3 TIABHBIX MPEAINOIOKEHUH B WHPOPMAIIMOHHON
¢usndyeckorr Moaenu, [39]), HEKyr0 — 0 KpaifHeH Mepe OYeHb OOJBIIYIO ISl HAOMIOICHHH B

Hacrosmee Bpemst — 4-mepHyro Ilycroty. B srtoil IlycroTe pa3smenieHa IUioTHas pelieTka
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“a¢upupx” OJID. OJID umeroT 4 creneHn cBOOOABI MEPEKIIOUECHUH 1 MOTYT TIEPEKII0YaTh

coceaune DJID.

Otu (IlycroTsl) 4 m3MepeHus ecTh: 3 MPOCTpaHCTBEHHbIX + 1 “BpemeHHoe”. 3mech
TEpMHH “BpeMEHHOE” B KaBBIUKAX, IIOCKOJBKY, CTPOIO TOBOPA, 3TO U3MEpPEHUE HE SABISAETCS
BpeMeHHBIM. B neiicTBuTenbHOCTH B MaTepuu NeHCTBYIOT ABa “BpeMeHH” (WX MpaBuiio/
BO3MOXHOCTh “Bpems” geicTByeT ‘“mBOHCTBEHHO”) — Kak “UCTHHHOE BpeMs W
“koopauHaTHOE Bpems . “McTHHHOE” BpeMs YHHBEpCaahbHO BO BceM MHOXKECTBE, BKITFOYAs,
ectecTBeHHO W Martepuro. Kaxaplii mar, M3MEHEHHE COCTOSHUS M T.I. JaXe €ClId OH
MIPOMCXOJUT  TOJIBKO B KaKOH-TO (PUKCHPOBAHHOW IPOCTPAHCTBEHHOW TOYKE, BCeraa
COTIPOBOKIIAETCS KAKAM-TO HMHTEPBAJIOM “UCTUHHOTO” BPEMEHHM U IIO3TOMY JaHHBIN
WHTepBaJl HUKAK He HAIPaBJICH [0 OTHOIICHUIO K JII000OMY M3 H3MEPEHH (COOTBETCTBYIOIINX
koopauHaTHRIX oceil) IIB. T.e. wHTepBad HCTHHHOTO BpPEMEHH BCETAa IOJOKHUTEICH
JIOTUYECKH, MPUHIHITHANBHO. OIHAKO CYIIECTBYIOT (CM. CCBUIKH BHINIE) — W Juii Marepun
3TO KPUTUYHO — OOpATHMBIE JOTHUECKUE MOCIENOBATENFHOCTH/ aJTOPUTMBI, KOTOPBIE MOTYT
(YyHKIIMOHUpPOBAaTh B [JBYX, ‘‘t BpeMeHHBIX u3MepeHusx’. VMeHHO B obecnedeHue
BO3MOXXHOCTH  TaKMX IMOCJEeIOBaTeIbHOCTEH, B  IPOCTpAaHCTBE-BpeMeHM Marepuu
CYIIECTBYET dYEeTBEpPTOC - “‘BpeMeHHOe” — wu3MepeHue. COOTBETCTBYIONIEE IMPABUIIO
aHAJIOTUYHO, 70 HEKOTOPOH CTemeHu, “HCTHHHOMY  BpeMmeHu. Hampumep, eciu Kakas-To
gactunia B 1IB He nABWXeTcs B MPOCTPAaHCTBE W, TaKUM O0pa3oM, ABIDKETCS TOJBKO B
“BpeMEHHOM™ W3MEPEHHH, “WHTepBal HCTUHHOTO BpeMeHH U “BpeMEHHOM HHTepBal’
paBHBL. OmHaKO A aHTHYACTHIEI B MOKOE OTHOCUTENHHO IIB 3TH mHTEpBambsl paBHBI 1O
abCOMOTHOMY ~ 3HAUY€HWIO, HO  HWMEIOT  NIPOTHBOIIOJNIOXKHBIE  3HaKu.  llosTomy
HEMIPOCTPAHCTBEHHOEC HW3MEpPEHHE HA3BIBACTCS 3MIECh ‘KOOPAWHATHOE BpeMs’, WIH ‘KO-

BpeMs”.

B undopmanronHol Monenu mpeanonaraercs, 4Yro B Marepuu HeT crnenn(uuecKux
“marepuanbHblx” PJID, X0TS cefiuac M HeNb3s HUCKIIOYUTH TaKylH BO3MOXKHOCTbH. JIroOble
MaTepuanbHble (“UMerompe Maccy” wiaM  jnanee  “T-4acTuipl’) 4YACTHIBI, KOTOPBIC
COCTaBIISIIOT MaTepHajlbHbIE OOBEKTHl — 3TO CHEIM(UYECKUE LUKINYECKUE BO3MYLICHUS
s¢pupHON DJID- pemieTk, KOTOpbIE MOABISAIOTCS NMpH Bo3aeicTBuu Ha PJID pemeTkn ¢
nepenadeit stomy @DJID ummyneca B HampaBieHHMM BpeMeHHoW ocu. Ilocne mnepenaun
MIPOCTPAaHCTBEHHOI'O MOMEHTA T-yacTuLle, OHAa HAuMHAET JBUXECHHE B IPOCTPAHCTBE.
Pezynprarom mepemaun DJID mpocTpaHcTBeHHOTO wuMIyJdbca (“S-uactuusl”’) Oyzer,
HampuMep, “06e3MaccoBblii” POTOH, T.€. 115t poToHOB pemerka PJID ecTh HEUTO, YTO KOTAA-

TO Ha3bIBAIX “‘CBETOHOCHBIH 3¢up” ['toirenca-JlopeHia.
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Ho c¢ cymectBenHoi pasHumeid — ToT d¢up Obm Hekas 3-D cpema ams
pacmpoctpaneHust 3-D 3JeKTpOMarHUTHBIX BOJH, XOTS B JCHCTBUTENBHOCTH JIt00as yacTula,
BKItouasi (poToH, 310 4-D amropurm. OgHAKO, TMOCKOJBKY 3TOT ajirOpUTM HaOIIomaeTcs
TOJBKO B IIPOCTPAaHCTBE U  UCHMUHHOM  6peMeHu, €ro cooTBercTByromas 3-D
MPOCTPaHCTBEHHAs MPOEKIHs Habmroaercss kak Hekas (OM unm ge bpoiing) Bonna. Tak uTto

HaBEpHO MOXHO CKa3aTh, YTO PEIUIETKA, B JACHCTBUTEIBHOCTH, - 3TO HEKHH ‘‘BCECHOCHBIM

aup”.

Kpome Toro, oTMETHM, YTO MOCIe POKICHUS YaCTHUIIBI, Jajiee ee alrOpUTM (M, KOHEYHO,
QITOPUTM JTIOOOTO MaTEepPHAIBHOTO O00BEKTa) HHUKOTNA [pW OTCYTCTBHH BHEITHHX
BO3IICHCTBUI| HE OCTaHABIMBACTCS. T.e. 6ce, dro MBI HabMOMaeM Kak Marepurio, 6ce20a
o8udicemest 8 UCMUHHOM epemenu u 6 4D pewemke co ckopocmvio céema, U TIOATOMY BCe
MaTepuaibHbie B Halied BcelneHHOW HaxXomaTcs BCera B OJHOM MOMEHTE HCTUHHOTO
BpeMeHHM (BUIMUMO B Tpenenax I[ImaHKOBCKOTO BpeMeHH) onHOBpeMeHHO. I[locnemanee
YTBEp)KJCHUE O3HAYaeT, OJJHAKO, 4TO BCe, MO KpalHEeW Mepe, YTO CerofHs HaboaaeMo,
Obul0 M oOpa3oBaHO B mpezenax [limaHkOBCKOro BpeMeHH. Eciam AmuTensHOCTH Havala
Bcenennoit Obuta Oosbliie, TO B HEH JOKHBI CYIISCTBOBATh W Jpyrue Marepuu, KOTOphIC
CETrO/IH WHCTPYMEHTAJIbHO HE HAOJIIOJIAEMbl, TIOCKOJIBKY CYIIECTBYIOIIUE MPUOOPHI MOTYT
B3aMMOJICHCTBOBATh C OOBEKTaMU TOJHKO B MOMEHT HCTHHHOTO BPEMEHH, B KOTOPOM

HaxXoOATCA.

Kaxxnprii matepuanbHbIE OOBEKT CIOCOOCH CYIIECTBOBATH B IMPOCTPAHCTBE-BPEMEHHU
WHAMBHUIYaJbHO, TaK 4YTO Marepus CyIIECTBEHHO €CTh HEKHH HabOp CaMOAOCTaTOYHBIX
ABTOMATOB, KOTOPBIC HEMPEPBHIBHO (YHKIMOHUPYIOT. OIHAKO, MOCKOJBKY BCE 3JIEMEHTHI
Marepun Takxe HENMPEPHIBHO B3aWMOJIEUCTBYIOT, IO KpaHEW Mepe, rpaBUTAllMOHHO, 3TO
CO3/1aeT pa3NUYHbIE WepPAPXUUECKHE CTPYKTYPHI, BILUIOTH A0 MHPOPMAIMOHHONH CTPYKTYPHI

(“xommbroTepa’) “Matepus’ B IICITIOM.

IIpoctpancTBo u Bpems, kak mnpaBuiIa/BO3MOXKHOCTH Ul PEANN3alMM KaKUX-TH00
U3MEHEHUN B CTPYKTYpax, YHUeepcaivHvl 014 6ceil Mamepuu, TO3TOMY TPOLECCH B
Matepun B BEHICIICH CTENEHH ‘‘CTaHIAPTU3UPOBaHBI , M (PHU3MUECKas M JIPYyrue TEOPHH,
YHHUBEPCAIBHO HCIONB3YIOIME BPEMEHHYI0 W IIPOCTPAHCTBEHHBIC IIEPEMEHHBIC,. BIIOJHE
aJIeKBaTHO MEPEBOAAT Ha SI3bIK YEJIOBEYECKOTO CO3HAHMS HCXOIHBIH MPOIPaMMHBIH KOZ

Marepumu, pabortatomnii Ha OJID- perrerke
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6.1.3. Ilpoonema 603nuknosenusn u r8010uuu Beenennoii

[IpenBaputenbHO cienaeM napy BBOJIHBIX 3aMEYaHUIA:
- () — u3 cBotictB MHpOpMaIu ciemyeT, 9To JIF000H 3yeMeHT MHOKECTBA COIEPIKUT BCE
MuoxkecTBO B “He-SI” wacTm; T.e., Kak OTpHIaHWe, rae HWHOOPMAIMSI COICPKHUTCS
MaKCHUMAaJIbHO cxaToM Buae. OMHAKO, CYIMIECTBYIOT U IpyTHe THIIHI (00jee CIeupuIecKoro)
ckatus MHQOpPMAUK — KOoraa Hekas (UKCHpOBaHHAS WH(GOPMAIUS TONHOCTHIO COAEPIKUT
KaKoOW-TO HEsBHOW (opMe BO3MOXHYIO AMHaMHYeCKyro uHbopmanwio. Hampumep — Bes
nH(GOPMAITHS, YTO MOXKET OBITh MOYYeHa B JTFOO0H TEOPHH, TOUHEE — IPAKTUIECKH BCSI, €CIH
MBI BCIIOMHUAM TE€OPEMBI O HETIONHOTE, - COIACPKUTCA B (PUKCHPOBAHHON WH(MOpMAIUN — B
CUCTeME aKCHOM. Bce OanvHeliulee pazeumue u NPUIONCEHUss TEOPUU — TEOPEMBI, 3aJauH,
pacueTsl W T.I. — He CO30ArmM HUKAKOU HOBOU UH@opmayuu, B T.4. JTAHAMAYECKOH, B
JONOJTHEHUE K TOM, KOTOpas y)Ke CyIIECTBOBaJla B aKCHOMaXx - “/[oxazamenbcmeo 6 102uKe
ecmb MOAbKO MeXaHUuecKkoe cpeocmeo 001e24ums pacno3HA8aHue masmonocuy mam, 20e
oHa ycnoocnena” ( Burtrenmreitn Jl. [43));

B  nmedcTBUTENBPHOCTH HE TOJNBKO JAOKAa3aTelIbCTBO UYEro—HUOYAb JTOKa3yeMoro
[HampuMep, TeopeM]| ecTh “MEeXaHMYECKOE CPEACTBO”; “MEXaHHYECKOEe CPEJICTBO” €CTh yKe

(hopMyIIMpOBaHUE TIOKA3yeMOH POOIEMEI;

- (ii) Kaxk W3BECTHO, OOBIYHO TpeoOpa3zoBaHUe HH(POPMALUHU COMPOBOKIACTCS 3aTpaTaMu
SHEPruy — Ui paboThl KOMIIBIOTEPA €r0 HAJ0 MOAKIIYUTh K UCTOUYHUKY IHUTaHuA. OJHAKO
B paborax K. Ilerpu, T. Toddomu, 3. Openxkuna (cMm. [21], [26], [44], [45] u ccpuIkH B
TaHHBIX padoTax) OBLIO MOKa3aHO, YTO HWH(OPMAITHI MOXKET ITPeoOpa3oBBIBATHCS O€3 3aTpaT
9HEPTuy, €CIH NPUMEHSTH JIOTHUYECKUE 3JIEMEHTHI, HIMEIOIINE COOTBETCTBYIOLIYIO CTPYKTYPY
(mornueckue Bopota Ilerpu- ®@penxuna -Todpdonm). Oorum u3 ocHo8HBIX YyCa08ULL 8 SMOM
caydae A6AAemcs 0OpaAmuMocmv 60 6PEMEHU padomvl CaMUXx J02UHECKUX 3JIeMEHMOs, U
COOMBEMCNBEHHO,  NPOZPAMMHBIX K0006. W MMEHHO Uil MOAJEPKKH TaKUX Oonepanuii/
ITOPUTMOB B MaTepuu CyIIECTBYET COOTBETCTBYIOIIAsl CTENIEHb CBOOOIBI - KOOPAMHATHOE
BpEMSI.

4K (i) cmemyer, uTo (UKCHpOBaHHAsA ucmunHas WHPOpPMAIHUA B BUIE “NO-
HauansHoro ytBepxaeHus”: “He cymiectByer naHHoW BceeneHnoit u ee a3Bomronuu’,

9% ¢

uMmenachk B MHOecTBe “Nudopmanma” “Bcerna”, “abcomotHo 3amoaro” no Hauama. U sta
“Kuura Cyne6” nnsa nameil BeeneHHOH, GopManbHO cocTosmas U3 OJHOTO MPEIOKEeHNS,
comepxaia (M CONEPKHUT ceiuac) Bce — W aOCONIIOTHO TOYHBIE - JlaHHBIE O BcemeHHOM,
BKJIfoYasi — o mpuuuHe U crnocobe CozmaHust ¥ 000 BCEM, YTO KOTJA-MOO CIyYIHTCS

(cmyumnmock) € KaXIBIM  JJIEMEHTOM MHOXKecTBa “Hamra  Bceenmennas”, ¢ Kaxmon
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SJIEMEHTAPHOM YacTULEM M C KaXKIOW CHCTEMOM 4YacTHL, BKJIOYas JIOJEH M KaXKIYIO
YEJOBEYECKYIO MBICIIb, B POLIECCE IBOJIOLMH BceneHHOoM.

U3 (i) crnemyer, 4To AOCTAaTOYHO OBIIO BO3JEHCTBOBATH HA HEKYIO IIEPBHYHYIO
WH(POPMAIIMOHHYIO CTPYKTYpY C KakKOW-TO HavyajabHOW »JHeprueil M Jjamee He OBLIO
HEOOXOAMMOCTH B JIOMOJIHUTEIHHOW SHEPTHH IS 3BOJIONUHA MaTepuu; WiH, 0 KpaiHeH
Mepe, 3Ta JOMNOJHUTENbHAS SHEPrUsi MUHMMaJIbHA, B TO BpPEMs Kak JajdbHEWIlnas 3BOJIIOLHUA
CBOJMTCS JIUIIH K IepepacrpeaciCHHI0 HadalbHOH HEpTiud. Bo3MoKHO, MaHHBIA (DAKT OBLT

BEChMa CYIIECTBEHHBIM TSI SkKoHOMHOTO Co3naTerns Hameit Marepun.

T.e. mama Bcenennas He Obuta oOpa3oBaHa “W3 HUYETO”’, WIIM, €CIM HCIOJIH30BATh
“Hayunbple” (HOPMYITUPOBKH, - B pe3ynbrare “Big Bang” (“bompmoro B3preia”) “roukm c
SHEPreTUYeCKOW CHHTYISPHOCThIO” (WM  “TOYKM C OECKOHEYHOW IUIOTHOCTHIO U
TeMreparypoi”’, wim “daykryarnun Bakyyma” u T.1.). M ocHoBHas mpoOiiema Big Bang (u
IPOYKX)- THMOTe3bl — Ae(UUMT HayambHOW sHepruu B npexemax 10*°-10° MsB — B
WHGOPMAIIMOHHON KOHLENIMH B ONPEAETICHHOM CMBICIE CHUMAeTcsi, T.K. JIOTHUECKON
CHHTYJIIPHOCTH B J0-HauanbHOM yTBep»IeHHH OBLJIO BIOJHE JOCTATOYHO JUIS CO3AaHUS

Marepun Beenennotii B pesynbrate “Big Logical Bang”.

ObpazoBanve u JanbHeimas osBomouus BceeneHHoW ObUIM JIMINB peanu3aunueit
“Bcerma” TOTOBOTO CLEHAPHS — aHAJOTMYHO MPOMCXOAMT 3amycK M pabora (IBOIIOLMS),
nporpamMmsbl  (“DUKCHpOBaHHON HHpOpManMK’) Ha KOMIBIOTEpe, HalpuUMep — pacydera
MTOCJICTOBATEIBHOCTH JCCATHUYHBIX mudp unciaa “n”. Kakum Obl1 “3amyck”?  DTo MoOr
caenath “‘omeparop KommbioTepa”’, win “Co3mareish”’ B MPUBBIYHON TEPMHHOJIOTHH, - TOT/IA
npaB Wneamusm. C TeM, 0JJHAKO, BECbMa Ba)KHBIM JOIOIHEHHEM, 4T0 CO31aTeII0 He HYICHO
ObLI0 ObLIMbL 6Cemo2yuuM, MY TIPOCTO YAAIOCh HY)KHBIE (HaM TOKa HEW3BECTHBIC) CIIOBa
y3Hath. C JApyro¥ CTOPOHBI, BBHUAY IPOCTOTH ‘“‘TpOrpaMMHOTO Kozia™ Hamieil BceneHHOM,
MmoyHee — OUHAMUYECKO20 HNOOMHONCECEA “Mamepus”, Henb3d HUCKIIOUUTh U
MaTEepPHAIMCTHYECKUN CIIEHapUil, KOTAa HyXHbIM UCXOJHBIN KOA M CTapT COOTBETCTBYIOIIEH
MporpaMMBbI 00pa30BaJICS U MPOU3OIIET “CIydaiHo .

31ech BUOMMO MMEET CMBICH AOMOJHUTENIbHOE 3aMedaHue, oTHocsmeecss k Havamy.
B mpuHLMTe, HET HUKAKUX OCHOBAaHUM, MPOTHBOPEYAILIMX MPEAINONOKEHUIO, 4To B Hauane
nepBuuHas Matepust Obuta o0Opa3oBaHa Kak OTPOMHOE YHCIO T.H. THIIOTETHUYECKHX

“IlnankoBckux T-uacTui”, T.e., YaCTHIl MMEIOIIMX Maccy, paBHyio [lmaHkoBckoit macce.

h

(mp=—~ lOlgBev) [49]. Takue YacTHIIBI COCTOST, M MX anroput™m pabdotaer Ha DJID,
c
P

KOTOpHBIC a0COIIFOTHO CUMMCTPUYIHEIL. B ﬂaﬂBHGﬁmCM B3aPIMO,I[CI>iCTBPI5[ MEXKAY OSTHUMHU

YaCTUllaMU IIPUBEIIN K 06pa3OBaHI/IIO HaGHIOZ[aCMOﬁ CETOoaHs MaTepI/H/I.
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[InmaHKOBCcKME  yYacTMLIBI UMEIOT, MO KpaiiHel Mepe, 1OBa, BO3MOXHO BecbMa
WHTEPECHBIX, (PU3UUECKUX CBOMCTBA: (1) — MOCKOJIBKY YacTHIIBI B3aMMOJCHCTBYIOT TOJNBKO
TPaBUTAIIIOHHO, BO3MOXKEH BapHaHT, KOTJa YacTHIbl IPOB3aUMOJCICTBOBAIM HE BCE U
OCTaBIIMECS MOTJH ObI, IO KpaiiHell Mepe 4acTH4HO, ceddyac ObITh YacTHLAMHU ‘“TEMHOMN
Marepun’”’, # (ii) - MOCKOIBKY IS aOCONMIOTHO CUMMETPUIHBIX AITOPUTMOB HEJIb3S BBIICIHUTh
HaIpaBJeHHE B KOOPJAMHATHOM BPEMEHH, TO JIo2U4ecKu OONYCMuUMOo TIPUHATH, YTO BCE OHHU
IBIDKYTCSI TOJIBKO B TOJIOKUTEITFHOM BPEMEHHOM HANpPaBICHWH B IPOCTPAHCTBE-BPEMEHHU
Martepuu. Kak ykxe yka3pIBaIOCh paHee, allTOPUTMBI YacTHI] — 3TO 3aMKHYTHIE JIOTHYECKHE
e, ¥ TO3TOMY KaXKJas dYacTulla JOKHA HMETh BHYTPEHHHH yriioBoM 4D MoOMeHT
(KOTOpBII TPOSABISIECT ce0sf Kak CHOWH), KOTOPBIA CHeMUPUIECKH OpPHUECHTHPOBAaH B
MPOCTpaHCTBe-BpeMeHH. Takum oOpazom, ecimu B Hagame o00pa3oBaiMck TONBKO
[lmaHKOBCKHME YaCTHIBI, TO, MO KpaiiHel Mepe, B IEpBbIE MOMEHTHI CYIIECTBOBaHUS, B
Martepuu He OBIJIO aHTHUBEIIECTBA; B TO BpeMs Kak Ee MONHBIA yriIoBOi MOMEHT, Kak CyMMa
MOMEHTOB [lmaHKOBCKMX 4dacTul, OBUI — MyCcTh - “MOJNOXKUTENHHO HampaBiieH. B
JANBHEHIIIEM COXpaHEHHEe STOT0 MOMEHTa O0eCle4HMOo OTCYTCTBHE aHTHBEUIECTBA, IIO

KpaiiHeil Mepe, B HaOmogaeMoi ceroqHs yactu MaTepuu.

6.1.4. Anopuu 3enona

Anopun 3enoHna, Hanpumep (Dowden, [46]) mmpoko u3BecTHHI yxe okoio 2500 ner, HO
HE pa3peuieHbl JO0 CHUX MOp Ha YIOBJIETBOPUTEIBHOM YypoBHE. M 3TO HE YIMBUTENBHO,
IMOCKOJIBKY aIllOpUuM OTHOCATCA K CBOMCTBaAM MIpoOCTpaHCTBA U BPEMCHH;, B TO BPEMA KakK
HIOGBIC MeTa-(bmnquKHe IMMOHATHUA MOYHO KaK-TO KOHCTPYKTUBHO aHAJIU3UPOBATH TOJIBKO B
paMKax TMpeacTaBICHHON 37ech HHPOpMaHMOHHOW KoHMenmuy. CyImecTByeT 0osee mecsaTka
armopuii, HO (AKTUYECKH BCE OHHM BO3HHKAIOT W3 OUYEBHJIHOW MPOTUBOPCUMBOCTH TMOHSTHSI
“H3MEHEeHHE”’, €CIId CHCTeMa MOXET H3MEHSTHCS HENPEPBIBHO: JH000e (HKCHPOBAHHOE
COCTOSIHUE CHCTEMBI JIOJDKHO OBITh OJHOBPEMECHHO TPONUIBIM, JaHHBIM W OyAyIIuM
COCTOSIHMEM (MCKITIOYas, B ONPEACIICHHOM CMBICIE, “AXmiiec U depemnaxa’, BupodeMm). Tak

YTO 3/1€Ch PACCMOTPHUM TOJBKO ABE anopuu — “Axuiec u yepenaxa” u “Crpena”.

“Axunnec u uepenaxa”. Arniopus popMynupyeTcs cieayrommumM 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.”

Cy1iecTByeT HECKOJBKO ‘‘pelieHuil” MaHHOW amopuH, BKIIIOYas, HapHUMEp, pEIlcHHE,

633prIOH_IeCCH Ha CXOOUMOCTH HOCHGHOB&TGHLHOCTCﬁ YKa3aHHBIX B aropuu
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MPOCTPAHCTBEHHBIX M BPEMEHHBIX HMHTEPBAJIOB; M3 YErO JENIAeTCs BBIBOA, YTO AXHILIEC
JOTOHHUT Yepenaxy 3a KOHe4Hoe Bpems. JlaHHoe “paspelieHue” OUeBUIHO HEKOPPEKTHO,
BITOJIHE SICHO, YTO Ja)Ke €CIIH PACCTOSHHE MEXIY OCTYHAMH CTPEMHTCS K HYJIO0, AXHIIIECY
JIOTHYECKH 3alpelIeHO TieperHarh yepernaxy. XoTss KOHEYHO OH €€ IIePErOHUT.

UTo0bI pa3pelInTh aropuio ClIeliaeM HEKOTOphIC PeABapUTENbHBIC 3aMeuanus. CoriiacHo
HHpOpPMaMOHHON Monenu [39] mrobast yacTuia ecTh HEKUH LUKIMYECKHH aNropuTM —
3aMKHyTas IeTh nepekmovatomux apyr apyra @JID. B 3aBucumMocT OT TOTO — MpU KaKOM
Bo3nelicTBun Ha 3pupHBIH DJID manHas wactuma oOpa3oBajach: HAMPABICHHOM BJIOJb
MPOCTPAHCTBEHHOM MJIM BPEMEHHOM OCH — CYIIECTBYET JBa THMa yacTuil. Eciu Bo3aeicTBre
OBLJIO BIOJF BPEMEHHOW OCH, TOrma oOpasyercs “oObraHas marepuanbHas dactura (“T-
gactuna’). [IpocTpaHcTBEHHOE BO3MEHCTBHE BEACT K MOSBICHUIO YaCTHIl JPYTOro THMA, “S-
yactul’, Hampumep - (oToHOB. T-wyacTuila B MOKOE OTHOCHUTENEHO K aOCONOTHOMY
MPOCTPAHCTBY-BPEMEHH JBMKETCS (CO CKOPOCTBIO CBETA) TOJNBKO BIOJIb ! -OCH, TIPH 3TOM
MpOoeKIusl TpaeKTopuu “‘Guumn-Touku” (nepekmovarommxcs ®JID) Ha mpoCTpaHCTBEHHYIO
TUIOCKOCTh €CTh, KaK ATO BIOJHE Pa3yMHO IPEIIOJIOKUTh, MO KpailHel Mepe B IEpBOM
NpUOIMKEHUH, OKPYKHOCTh. [IpocTpaHCTBEHHOE BO3AeHCTBHE Ha T-4acTHIy MPHUBOAUT K

TMOABJICHUIO JOMOJHUTCIBHOT'O KPYTOBOT'O IBUKCHUA (I)J'II/IH-TO‘{KI/I —cMm Puc. 1

Puc. 1. [Ipmxenne MaTepranbHONW JaCTHIIBI BIOIb OCH X KaK KOMOWHAIMS IBYX KPYTOBBIX M OJHOTO
psMOTro JIBWKeHUi. bombIiast uepHas Touka Ha MEHBIIEH OKPY>KHOCTH — Tepekitouatonuiics OJID.

He penaruBucTckuii ciyyaid.. p, = M,C - HMILyJIbC YaCTHLbI B IOKOE OTHOCUTENbHO IIB, 71 - Macca

TOKOSL YaCTHLbI, P, - IPOCTPAHCTBEHHBIN ummyse, A, =7/ p - paguyc okpy)HOCTH (TpaeKTOpHHU

(IIMI-TOYKH), KOTOpasi MOSIBJISIETCS] NPH HPOCTPAHCTBEHHOM HMITyJbce. [Ipu nBMKEHMH BIONBL OCH
XrpaekTopus ¢umn-Touku ectb 4D crnmpanp, npoekuus kKoTtopoi Ha 3D mpocTpaHCTBO €CTh BOJIHA 1€
Bpoiins.

[Ipu 3TOM OTMETHM, YTO B AAHHOM amopuu KPUTHYHBIM SIBISETCA TO, YTO 00a OeryHa
JBIDKYTCS TOJBKO Briepen. Ho ecnu B UX ABM)KEHUM €CTh KaKHe-TO OOpaTHbBIE CeKIH, HEYTO

BpoJiec “JBa Iara BIEpel, OJMH IIar Haszax’, TOrAa HeT mpolieM — aas Axuuieca
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JIOCTaTOYHO JUIIb OJUH pa3 OKa3aThCs BIEPEAM Yeperaxu, Korja Ta JeiaeT Liar Hazal, u
Jlayiee y)Ke HUKaKast JIOTHKA He 3allpelaeT eMy 0eKaTh BICPEIH.

W3 Puc. lcnemyer, 9to mipu OBKEHUU T-4acTHIIBI, M3-32 HEYCTPAHUMOTO JIBHXKEHUS
BJIOJIb OCH KOOPAMHATHOTO BPEMEHU, PEATLHOE ABUKEHUE B IPOCTPAHCTBE BCErAa COAECPKUT
oOpaTHBIE CEeKIMH KakK Mpoekuuto 4D “criupany BIoJIb BpeMEHHOM och™.

®DOTOHBI JBUKYTCS TOJBKO B MPOCTPAHCTBE, U TPACKTOPHs (IMII-TOYKH €CTh TaKkKe
4D crmpanb, KoTopas npoektupyercs Ha 3D mpocTtpancTBo kak DM BomHa. Ho 3mech HeT
OOpaTHBIX CEKIUH M TO3TOMY ecii JaBa (POTOHA, POXKIEHBI OJHOBPEMEHHO B Pa3HBIX
MPOCTPAaHCTBEHHBIX TOYKaX, TO 3aTHUA (POTOH HHUKOTAA HE JOTOHHUT MEpeaHero, Kak u

HUKakas T-dacTuria He TOTOHUT (OTOH.

Cmpena. CuoBa (Dowden, [46]):

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

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

....CrannaptHoe Pemenne mapagokca Ctpena UCHONB3YET T.H. “B-B” TEOPHIO JBIKEHUS,
Komopas 206opum 4mo “06udiceHue [4aCTUIBI| NPOUCXOOUM 6 PAZIUUHBIX MOYKAX 6
PaznuyHble 6pemMend, npu mom, Ymo [4acTHia] 6 nokoe Hax0OUmcs 8 KOHKPEemMHOU moyke 8
KoHKkpemmuoe epems.”

JaHHOE peleHre OUYeBUIHO HEYIOBIETBOPUTEIBHO -— “B-B TEOPHs” €CTh (PaKTUUECKU
HUYTO MHOE KaK OOBIYHOE OMHCAHME IBHXEHHS M HUYEro He J0OaBIsAeT K OUYEBUAHOMY — HO
HETMOCTHKUMOMY JIOTUYECKH, (PaKTy — CTpelia, KOHEUHO, BBUICTUT U3 JIyKa. Vi He BBUICTHT,

€CJIM HaXOJHUTCA B KOJIUAaHE.

B undopmanmonnoit koumeniuu amopus “Ctpena” paccMaTpHUBaeTCs Kak OdeperHast
peanm3aruss  (popMyNIHpOBaHWE, KOHKPETH3aIlus) TJo0anpbHOW  mpoOnemsl  (jarnee
“IpounoeHacrosmeeBynymee-IIpodaema’) uro noboe M3MEHEHNE JTOTHYECKH TIPOTHBOPEYHUT
MOMBITKAM TOYHO ONPENCIUTh NAHHOE COCTOSHHUE HM3MEHSIOIIETOCs OOBEKTa, KOTOPBIA B
KaXJIOM COCTOSIHHUM €CTh HEKOE €OUHCMBO NPOULIO20, HACOAWe20 U OYy0yue2o coCmosiHuil

(I/IJ'II/I HaxXoAuTCs1 OAHOBPEMCHHO B IPOIIIOM, HACTOAIICM H 6YI[YH_ICM BpCMGHaX), KOTOpBIC
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NPU 3TOM Pa3IUYHBI MO ONpeACIeHUI0. B To ke BpeMs JOTMYecKd KOPPEKTHOE OMHCaHKE
OYEBHIHO BO3MOXKHO AJIS JIFOOOTO “(DUKCHUPOBAHHOTO” 0OBEKTA.

U B wuHbopmanmonHoii koHnenuuu [IHB- mnpobiremMa Bo3MOXKHO He peleHa
MOJHOCTBIO JIO HACTOSIIIEro BpeMeHU. Ho 1o kpaiiHe Mepe 04eBHHO, YTO TAKOE pa3pelleHre
Oy/eT OCHOBBIBATHCS Ha CBOMCTBaX MH(POPMAINH, B T.4. - YKa3aHHBIX paHee, PEKIC BCEro -
NS, cornacHO KOTOPOMY JIFO0OH AIIEMEHT — BKIIIOYAS 3JIEMEHT “OanHblll 00beKm 68 OaHHOM
cocmoanuu” TOO0TO MHOXKECTBA COAEPKHUT Bce / JOOBIE DIIEMEHTHI Bcexl/ IJIFOOBIX
MHOXXECTB, BKJIIOYAS JIEMEHT “OanHblll 00beKm 80 8cex /KanicOOM Opyeux cocmosuuiax’ ; v
M6, cormacHO KoTOpOMy MHOXECTBO “MH(Mopmamusa”, HECMOTpPsS Ha CBOIO a0OCOJIOTHYIO
OCCKOHEYHOCTh, C OOJIBIION BEPOSITHOCTHIO IUCKPETHO. JIroOoe Oymylmee COCTOSHUE He
BO3HHKACT “W3 HUYETO” WIM Kak “OyIyIiee COCTOSHHE I CBOCH peaau3allid HCIIONh3yeT
HEYTO, YTO OTCYTCTBOBaJO B MpenbIaymeM cocTosHuu . Ilockombky Bcs MH(pOpMAIHA,
BKIIFOYas HEOOXOMUMYIO JUTSI TTOCTPOCHUS (BCEX) HOBBIX COCTOSHHI, BCErJa CYIIECTBYET B
Ka)KZIOM MIHOBEHHOM COCTOSTHHUHM 00BeKTa. BKirrouast Bce CTpelbl BBUICTAIOT U3 CBOMX JYKOB
— TJIe BBUIET €CTh a0COMOTHO OECKOHEYHas TOCIeOBATENbHOCTh OUCKPEMHbIX COCTOSHUM,
KOTJa KaKA0€ M3 COCTOSHHH CYLIECTBYET “‘B aOCONIOTHO OSCKOHEYHO MalloM BPEMEHHOM

MHTepBaje”.

6.2. Co3nanue

Ho octaercst npoGiiema BO3HUKHOBEHUS! U (D)YHKIIMOHUPOBAHUS - [OKA €JUHCTBEHHO
HaJe)KHO YCTAaHOBJICHHOTO IPYyroro [mpakTtwdecku!] ‘“HemaTepHaabHOTO” TOIMHOXKECTBA
Bcenennoii — yenoBeueckoro CozHanus. SIBisiercsi nu BO3HMKHOBeHHE CO3HAHUS B JaHHOM
ciydae “MexaHndeckuM’ (M Hem30eXHBIM) MPOMYKTOM SBOMIONHKA MaTepuu (3TO Takke
OTHOCUTCA U K MOAMHOXeCTBY ‘“JKuBoe”, nian Her?

U ecnu 3T0 Tak — TOraa BO3MOXKHO JIM YTO HEKAsl MEHOeHYUsl K Camoopeanu3ayuu no
Kpaunel mepe HeKOMOpuIX NOOMHOJCeCms, KOTOpble MOTYT OBbITh BBIACTICHBI KaK-TO B
MHOXeCTBa, ecmb KaKoe-mo SHympeHHee c8otcmeo un@opmayuu? YenoBeuecKuil OmbIT
CBHUIIETEIBCTBYET, YTO OTACIBbHBIC UEIIOBEYECCKUE CO3HAHUS CTaOMJIBHBI, T.€. (MIPAKTUYECKH)
mobass  uH(GOpPMAaLMOHHAs  CTPYKTypa  “‘delloBeYeCKOe CO3HaHWE” M3  OCHOBHOM
WHPOPMAIMOHHON CTPYKTYypbl (MHOXecTBa) “[miomeii] Co3Hanue” crabuiabHO. XOTS M
ceiiyac HET OCHOBAHUI ISl YTBEPKACHUSI, YTO MMOIAMHOXECTBO/MHPOPMAITHOHHAS CTPYKTypa
“Co3nanue”, TA¢ (QYHKIMOHHPYIOT WHIWBHIYaIbHBIE CO3HAHHS, TaK e CTaOMIbHO/
HecTabminbHO B 1enoM. Kak yxe orMedanoch s Marepuu, 4ToObl OBbITh CTaOWILHON B
MHoecTBe Kakoi-HUOYIb MH(POPMALIMOHHON CTPYKTYpe HEOOXOIUMO OBITH MOCTPOESHHOU
M3 KaKHX-TO TEPBUYHBIX MOJACTPYKTYpP, TaK, UYTO JIOTHUECKHE CBSI3U MEXY HUMH JIOJDKHBI

OBITh HAMHOTO CHJIbHEE, YeM CBSI3U ITHX MOACTPYKTYp C MPOYNMH dJIeMEeHTaMH MHOXXecTBa.
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B Matepun 310 ycnoBue AEGHCTBUTENBHO KaK pe3yJibTaT: 1) UCIONB30BaHUS CTaOHMIIBHBIX
@JI3, u 2) TOro, 4TO MpH JIOOBIX B3aUMOJCHCTBHUIX MaTepPHAIBHBIX 00BEKTOB HCIIOIB3YETCs
WCKITIOYUTENBHO WCTHHHAS WHQOpMAaIus, Kak, HanpuMmep, B OOBIYHOM KoMIbloTepe. Ha
JIOTUYECKHE  JJEKTPOHHBIE  JJIEMEHTHI, U3 KOTOPBIX COCTOHT KOMIIBIOTEp, BCET/Aa
BO3/ICMCTBYIOT TpaBUTAllMsA, BHEIIHWE XHMCOEIWHEHHs, PaAMOBOJIHBI U T.M., OJHAKO 3TH
BO3JIEMCTBHUS MHOro ciabee JIIEKTPUUYECKUX CBS3€M MeXy 3JIeMEHTaMH, KpOME TOro —

KOMITBIOTEP MOKET 00pabaThIBaTh TOJHKO HCTHHHYIO HH(POPMAITHIO.

KowmmproTep, KOHEYHO, €CTh “UMCTO MaTepHaTbHAS TUHAMUYECKas HHPOCTPYKTYpa,
OJTHAKO OH OTlepupyeT ¢ WHDOpMaIeH, co30anHoll co3nanuem, KoTopas (T.e. HHPOPMAIIHS)
HakKJIagelBacTCd Ha “‘MaTepHalbHBIN” O0OMEH WHQOpMAIHMEeH MEXIy JJICMCHTAMH
KOMIIBIOTEPA, BKJIFOUAsi, HAIPUMEP, - Ha OOMEH MEXIy 3JEKTPOHAMH aTOMOB, M3 KOTOPBIX
KOMIIBIOTEp COCTOMT. Ha mepBBId B3IIIsA[ CO3HAHWE OTIEIBLHOTO YelloBeka paboraer
AQHAJIOTUYHO KOMITBIOTEPY, OAHAKO €CTh NMPUHIUNHAIbHBIE OTn4us. B mepByo ouepens —
mpu 00paboTKe JIOKHOW (HApUMEp - MPOTUBOPEUYHBON) WM “HEMOHATHOW, WH(POPMAIIHH,
T.e. — nH(OpPMAIUH, Ui KOTOPOH HEOOXOAUMO BBECTH JIOTIOJTHHUTEIBHBIC 0a30BBIC MOHSTHS,
CO3HAHUE HE ““3aBUCACT’, B OTJIIMUKE OT KOMITBIOTEPA.

Bonee Toro, mo0OW KOMIBIOTEP B TPUHIUIIE HE MOMXKET BBIUTH U3 CTPOTO
MPEIONPEICICHHON MaTeMaTH4eckol Monenu (naxke BHyTpu “T'enmeneBckux mpenenoB” yis
STOW MOJIENH), B TO BpeMs Kak CO3HAHHE OKAa3bIBAETCA CIIOCOOHBIM OMIUPUYECKU
pacrio3HaBaTh — M Jajiee ITO3HABaTh - COBEPUICHHO HOBBIC BEIIM; B TO BpeMsl KaK IpH
POXKICHUM y 4YeJIOBeKa 3HAHUS O BHeIIHeM, 10 BCeH BEPOSATHOCTH, OTCYTCTBYIOT, U
CIIOCOOHOCTH YEJIOBEYECKOTO MO3Ta 3allOMHHATh W 00pabaThIBaTh XOPOIIO OIMpPEICTICHHYIO
WHPOPMAIIIO HAMHOTO ci1abee, 9eM Y KOMIIbIoTepa.

Kpome Toro, HeCMOTpS Ha OYEBHUIHO CITa0bIC YEIOBEUECKUE CITOCOOHOCTH IPH 00paboTKe

x99

“o0pranol”, “lIleHHOHOBCKOHM’ WHGOpPMAIMH, CO3HAHWC pedibHO CIOCOOHO padoTaTh ¢
HAMHOTO OONBIIUMH MACCHBaMH JIaHHBIX B CPaBHGHHMHM C MAacCHBaMH, KOTOPBIE
oOpabarpIBaloTcss Ha JIFOOOM KOMIBIOTEpE. OTO TPOUCXOAUT IIOTOMY, UYTO CO3HAHWC
OTIEPUPYET HOHAMuUAMU/ KOHYenyusMu, TOTJa KaK KOMIBIOTEp ¢ OONBIIMMH — HO
(GyHIaMEHTAIbHO KOHCUHBIMM MAaCCHBAaMH JAHHBIX, ONPEICISIONIMME JaHHOE TOHITHE B
JaHHOM KoMTmbioTepe. JIroboe MoHsITHE, 0JJHAKO, BCEra €CTh KaKoi-TO 3JeMeHT MHOXKecTBa

u TIMO3TOMY nIJid C€ro OnpcACICHUA H€O6XOI[I/IMa a0CONIIOTHO OCCKOHEYHAas (BKJ'IIO‘IaH

“lllenHoHOBCKas’”) MHpOpMAIHS, coJieprKalnascs B MHOXKeCTBe.
Bnpouewm, Ha pyauMeHTapHOM (MHCTUHKTHBHOM) YPOBHE 3Ta CIIOCOOHOCTH €CTh YK€ Y

“Heco3HaTenbHOro” JKHBOro — ecinu “KOMIbIOTEepHBIN” bypuaaHoB ocen “3aBUCHET” U yMpET

c rojony, To OOBIYHEIN 0CET MHCTUHKTUBHO caciacT CHy‘IaﬁHLIfI BLI60p — WA HaﬁZ[eT cpeau
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BHEIIIHHUX YCJIOBUN KaKOe-TO HOBOE, KOTOPOE MCXOHO HE OBLIO OIMPENEICHO — YTOOBI YHTH K
OJTHOMY W3 CTOTOB CEHa (Hy a 3aTeM — U KO BTOpPOMY).

KonedHo, B KOMITbIOTEp MOXET OBITh 3aJI0KEHA MPOrpaMMa, coepkaiias (QyHKIUU
aJanTanui U camMooOydeHHUs] KOMIIbIoTepa — HallpuMep, MporpaMMma T.H. “UCKYCCTBEHHOTO
uHTeIviekTa”. OnHako Ja00as mporpamMma He Ooiee yeM (pUKCHpYeT (M AaJeKO HE B MOJHOM
00BEME) COCTOSTHIE CO3HAHUS MPOTrPaMMKCTa(0OB) HA MOMEHT YCTAHOBKH €€ Ha KOMIIBIOTEP U
B JTbHEHIIIEM HE BBIXOIWT 32 MpeeNbl JaHHOTO cocTosHusA. Co3HaHWE Ke HempephbIBHO
pasBuBaetcs (1o KpaiHell Mepe — Takoe WHOT/a CIIy4aeTcs]) CUUTHIBAs M aHAIM3HUPYs BCe
HOBBIE ¥ HOBBIE CBOWCTBAa MHOecTBa. U 31ech CTAHOBUTCS OCOOCHHO Ba)KHBIM  CBOHCTBO
N7 wadopmanmy — U3 KOTOPOTO CJIEeIyeT B TOM HHCIE W TO, UYTO Majible USMEHEHUs B
“lIleHHOHOBCKOM™ KOJHMYECTBE WH(POpPMAINK (WU, HAIPUMEP, B CIIO)KHOCTH aJITOPHTMA)
MOTYT TPUBOJIUTH K KAPOUHANbHbIM UHGOpMayuoHHbIM (NOHAMULIHLIM — a 3TO, KaK HE pa3
yke OBUIO TOMYEPKHYTO, €CTh TJIABHOE B OMPEACICHHH — a 3HAYUT B CYIICCTBOBAaHUH —
KOHKpeTHOH mH(popManumn) usmenernuam.  [IpuMepsl U 4EIIOBEUECKOTO S3bIKA HMIMPOKO
M3BECTHBI — TEKCTHI, COJIEpKAINe 3alaTyl0 B Pa3IMYHBIX MECTaX MPEIOKEHUS, MOTYT
OBITh KapIMHAIBHO PA3JIMYHBI IO CMBICITY U B TO K€ BpPEMs MPAKTHUECKU UICHTUYHBI B BHJIC

IOCJICA0OBATCIIBHOCTHU OuTOB (HOCHC,I[OBS.TGHLHOCTI/I OJICKTPOHHBIX JIOTUYCCKUX BeHTPIJ'ICﬁ) Ha

KOMIIBIOTEpE.
T.e. cuurbiBanne wu3 MHOXKECTBA HOBOWM, - BIIOJHE OIPAaHUYCHHOW B
“llleHHOHOBCKOM” WJIHM B “aJrOpUTMHUYECKOM” CMBICIIE U TOTOMY IIO3HAaBaeMOM

YeJIOBEYECKUM CO3HAHHEM — HH(OpMAIK MOXKET NMPHBOAUTH K KapIUHATIbHBIM H3MEHEHUSIM
B HAy4YHBIX IMPEJACTABICHUSAX O BHEIIHEM Mupe - pa3BuUTHE Hayku (OdelicmeumenvHoe
passumue; Kak Mbl IOMHUM — JIOTUYECKOE pa3BUTHE JIIOOON TEOpHUU WM €€ INMPHIIOKEHUS B
MpaKTHKe HE CO3JAl0T HUYETO HOBOrO K HH(pOpMaIuM, KoTopas yxe Obula oOHapy)kKeHa
JKCMIEPUMEHTATFHO W 3aJlo’KeHa B TIOCTYyJIaTax TEOPWUH IIPH €€ CO3/JaHWH), €CTh, Kak
TIPaBHIIO, TIPOITIECC OMQYPKAITMOHHBIMH.

KommbioTep He cmocoOeH MoAenupoBaTh — WM, TOYHEe, — OIpPEeIeNiTh
“cywecmeennvle” OUPypKanuH, 3a UCKIIOYCHHEM TEX, KOTOPBIC YXe OBUIH OIpeaesicHbI/
OTOOpaHBI YENOBEUYECKUM CO3HAHWEM, - OH HE MOXET BBIMTH 3a MpeJeNbl MHOXKECTBA
“Marepus”. “MaTepuallbHBI~ aHAIN3 3HAUEHUS KaKOH-TO Ou(ypKamnuu, T.e. — BBISICHCHHE
€e BIUSHUS HA Ty WIK WHYIO WHOOPMAIIMOHHYIO CUCTEMY, B TOM YHCIIe, HAapuMep, HayKy,
TpeOyer OeCKOHEUHOW MaTepuaNbHON WH(POPMAIMOHHONH €MKOCTH W TPOU3BOAUTEILHOCTH
KOMIIBIOTEpa; TeM Oollee, Y4TO CyIIECTBYeT OECKOHEYHO MHOTO BapHaHTOB ‘‘OecIioie3HbIX’

oudypranuii.

CO3HaHI/I€, KaK IMOKa3bIBACT YCJIOBCUCCKAs IMPAKTHKA, OKA3bIBACTCA CIIOCOOHBIM Ha

TaKoM aHaJIn3, B 4aCTHOCTHU (CKopee — TJIaBHBIM 06p3.30M) IMIyTEM BKJIIOYCHHS B MPOIECCE
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MO3HAHUS T.H. UHTyuuuu. BecbMma mnoxoske, 4TO ummyuyus €cTb KaK pa3 Ta camas
cneyuguueckas CcnocoOGHOCMb CO3HAHUSA, KOTOpas TIO3BOJSIET CO3HAHUIO HAXOOUMb 6
OeckoneuHoM nepenjiemeHuu UHGOPMAYUOHHBIX C@s3eli MEXKIy SIIEMEHTAaMH MHOXECTBa
“Uudopmanus”, “HaNMCAHHBIX” K TOMY K€ Ha KaKOM-TO HEH3BECTHOM OCCKOHEUHOM SI3BIKE
MHOXeCTBa, UMeHHO cyujecmeenHvle CBS3U Uit KOHKpeTHBIXx WMC um “mexomupoBarsp’
MOJYYEeHHYI0 HH(OPMALIUIO, TIPEICTABIISS €€ Ha A3bIKE, JOCTYITHOM JJIsl IOHUMAaHUS JIPYTUM
CO3HAHHEM.

Cka3aHHOTO BBIIIE MPECTABIISETCS TOCTATOYHBIM JJIS BBIBOAA €II€ pa3 O TOM, HYTO
MHOXecTBa “‘Marepus” u “Co3Hanme” (QyHIaMEHTAJIbHO pAa3jINYHbl, W OHH €CITH W
MepeceKaroTcsi, TO B CPAaBHHUTEIBHO Mayoil oOsacTi. XOTS OHM M B YE€M-TO MOXOXH, UTO,
BIIPOYEM, HEYAWBHUTENHBHO, TPHUHUMAas BO BHHMaHHE HX 0OIlee NPOUCXOXKACHHE U3
MmuoxectBa. I Marepus n Co3HaHHME COCTOST U3 000COONEHHBIX WH(POPMAIMOHHBIX
CTPYKTYp — B MaTepun 3TO 3JIeMEHTapHbIC YaCTHUIbI, CHUCTEMBl YacTHUI], HampuMmep —
yenmoBeueckue Tena win ['amaktuku; B CO3HAHUHM — 3TO CO3HAHUS OTIENBHBIX JIIOJEH, MX

MBICJIM, BO3MOXXHO — CO3HAHWA U MBICJIM CHIC KAKUX-TO JXUBBIX CYIICCTB BO Bcenennoii.

Xots 00a MHOXECTBA HCHONB3YIOT OOHM W Te ke (o0mue) (yHIaMeHTaIbHbBIE
JIOTHYECKHE TPaBHUIIa/BO3MOKHOCTH NMPH 000COOJIEHHSI OTENBHBIX CTPYKTYp — [IpocTpancTBO
u Bpems, B ocrampHOM (QyHKIMOHMpPOBaHHE ‘‘MaTepHaJbHBIX” W “‘CO3HATEIBHBIX
WHPOPMAIIMOHHBIX CHCTEM KadecTBeHHO pasnuyHo. [lpaBumo  “IIpoctpanctBo” B  [moO
KpaifHell Mepe, 4eloBe4eCKOM | CO3HaHUH paboTaeT COBEPIICHHO MO0 HHOMY, YeM B MaTepHH.
[lo-BuguMOMy, HUKTO HE MOXKET OTBETHTh — TJie B IPOCTpaHCTBe-BpeMeHH [Marepuu]
pa3Mmernaercsi Kakas-HuOyAb MbIcias? Jpyroii mpuMep — eciu Bce MaTepUalbHbIE MPOLIECCH
BO BPEMEHH TOCIICAOBATEIBHBL, - M3 MPOILIOTO B OyIyiee, TO CO3HaHUE CIOCOOHO, XOTS U
OTPaHUYCHHO, “IyTELIECTBOBATh BO BPEMEHHU ’, BCIIOMHHAS, AaHAIM3HUPYS M MOIUPUIUPYS
MBICJIEHHBIE COOBITHSI B IPOLUIOM, a TAaKXe NPOrHO3MPOBATH (MOIEIUPOBATH), B TOW HIN
UHON creneHu, Oynymiee. Brpodem BIHONHE pa3syMHBIM MOET OBITH BOIPOC - CKOJIBKO
“BpeMeH”’ AecTBYeT B MHOXKecTBe “‘Co3HaHUE”, KpOME “UCTUHHOTO BPEMEHH , KOHCTHO.

B “Co3manmn” — B omimume oT MaTepuwm — BO MHOTOM HE pPabOTarOT ‘“3aKOHBI
coxpanenus”. Ecnu oTnenuTs yacTh MaTepualbHOrO 00beKTa, OOBEKT CTAHOBHUTCSI MEHBIIIE.
Ecnu KT0O-TO IenuTest MBICTBIO, OH €€ He TepseT, T.1II.

Tem He MeHee, I cylecTBOBaHUS co3HaTeNbHbIX UC Kak cMcTeM yCTOHYMBBIX, 1O
BCEHl BEPOSTHOCTH HEOOXOAMMO, YTOOBI U OHH OBUIM TOCTPOEHBI M3 KaKHX-TO
“HematepuanbHbx” DJID (C-DJID), koTopele, Kak U MaTepuanbubie DJID, MOKHBI OBITH
“CHIIBHO” yCcTONYMBBI B MHOKecTBe. XO0Ts BO3MOXEH U BapUaHT, YTO OTJEIBHOE CO3HAHME
MOJKET CYIECTBOBATh TOJIBKO B YCTOMUMBOM MaTepHalbHOW MaTpHlle, HalpuMep — B

YCIOBCUYCCKOM MO3TI€.
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BooOmie roBopsi, He UCKJIIOUEHO, 4TO  MHOXeCTBO “Co3HaHue” COACPKUT B cebe
HECKOJIbKO TOJIMHOXECTB, T.€. — IOJMHOXECTBO, IJIe HAXOIUTCS/ ONEPUPYET YET0BEUECKOS
CO3HaHUE, MOJAMHOXKECTBA, IJIe ONECPUPYIOT CO3HAHMSI, PACCMATPUBAEMBIC CYIIECCTBYHOIIUMU
peJIPIFI/IHMPI u T.II. I/I, €CJIN KaKO€-TO CO3HAHUC MOXKCT CymeCTBOBaTB TOJIBKO B YCTOI‘/'I‘II/IBOI‘/'I
MaTepUaNbHON MaTpulle, TOTJa 4YTO TaKOoe MOXKET ObITh WH(pOpPMAIMOHHAs CTPYKTypa

“Martepus” B 1eI0M?

7. O6¢cyX)aeHre U BBIBOJIBI

’

Bazoii mpencraBneHHoil 3mech nHbopMmauuoHHOH (“Ungopmayus xax Abconiom’
KOHIICTIIIMM) KOHIEMIUKN SBISIETCS CTPOrOe€ JIO0KA3aTeNIbCTBO, YTO BCE, YTO CYIIECTBYET
(MOXeT cyIiecTBOBaTh, “HE MOXET CYIIECTBOBAaTh ~°) €CTh HEKHE JJIEMEHTHl aOCOIIOTHO
O0eckoneunoro MHuoxkectBa “Uudopmanus”. MHOXKECTBO, B CBOIO OYepelb, €CTh HEKOE
EIMHCTBO MHOXKECTBA “WHEPTHHIX JJIEMEHTOB W ‘“‘akTUBHOTO” Jloroca, XoTs pa3ienuTh
moHATHSA “‘mHepTHRIM® u “Jloroc” 3mech HEBO3MOXKHO — OHH KOMIDIUMEHTAapHEBIE, 00a
OTPEIIEIIOTCS TOJIBKO B SIUHCTBE; KPOME TOTO JIF000# “‘aKTHBHEIN 3JIEMEHT — JIBUKCHIE,

U3MCHCHHEC , U T.II., KaK H II000€e JIOTHYSCKOe IIpaBuIIo0, SABJIAKOTCA TaK XE€ KaKUMH-TO

WH(OPMAITMOHHBIMA DIIEMEHTAMH.

[Ipennaraemas wHGOpPMAMOHHAS KOHLEMIMSA, BO3MOXKHO, BBINVIIAMT KaK HEKHH
oyepenHOW BapHaHT HEOIJIATOHM3MA, OJHAKO 3TO HE COBCEM  Tak. 31ech HET, B
ONpPENEICHHOM CMbIcNe, “akTuBHbIX® Wnelt u “hHepTHOM” MaTepuu, OHH CYIIECTBYIOT
“napanensHo’’; men ckopee Oombllie HEKUe “ONucaHus” YeM “‘aKTHBHBIE HHCTPYKIAN .

Konuenmus Bkirouaer B cebst W JioOble apyrue Quiocodckue M pelUrho3HbBIE
KOHIIENIIMY — BO MHOTOM AHAJIOTHYHO TOMY, KaKk OHa BKJIOYAeT B ceOs CyIIEeCTBYIOIINE

TEOPUH MHOXECTB M MH(pOpMaluu (BIPoUeM, KaK M OCTaIbHBIE HayKH). Bo MHOTOM, HO He

coBceM.  CymecTBylomue Teopun HHGOpMauuu, T.e., — Xapmiu-llleHHoHa, Teopun
aBTOMATOB, CIIOKHOCTH, JIOTMKA, TEOPUHM $3bIKa U T.II. — OTPAXalOT JIMIIb OTJEIbHBIE
cBoiictBa wmH(popmaruu. OmgHAKO, C OJHOW CTOPOHBI - OSTH CBOWCTBA (HampuUMep —

BO3MOXHOCTh H3MEPEHHs ‘‘KoJM4yecTBa WHQOpPManuu~ IyTeM OIpeIeNicHHs JIOorapupMoB
BEPOATHOCTH BO3MOXKHBIX HCXOZIOB) COOTHOCATCS C KaKUMHU-TO GecbMd OoOwumu
“npaBUJIaMH CYIICCTBOBAHHS M B3aUMOJCHCTBHI ™ 3JIeMEHTOB B MHOXecTBe “Uupopmarms”,
C Opyroi - JaHHbIE TEOPUM YeTKO (hOpMaau30BaHBl M pa3pabOTaHBl B COOTBETCTBUU C
HEOOXOOUMBIMH KPUTEPUSIMH HCTUHHOCTH, HEINPOTHUBOPEUUBOCTH U T.II. Takum oOpasom,
CYILIECTBYIOLIME TEOPHH MHGOPMALMN — KaK, BIIPOYEM, M BCS OCTalbHAs MaTeMaTuka - B

MaHHYI0 HHOOPMAIMOHHYIO KOHIISIIITAIO BKITIOYAOTCS HETIOCPEACTBEHHO.
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C Japyroil CTOpOHBI caMa MaTeMaTuka TpeOyeT 00OCHOBaHHUS CBOETO
CyllecTBOBaHMs Ha Merta-MaTeMaTnueckoM ypoBHe. K. Temenb Tak ompefesnsyi mpeaMeT
Teopun MHOXeCTB (mutupyercs mo  [47]): Ecmm KanTopoBckas Teopuss MHOXKECTB
“...accepted as sound, it follows that the set-theoretical concepts and theorems describe some

b

well-determined reality...” (“....npUHMMaeTCS KaK HCTHHHAs, TO OTCIOAA CJCIYET, YTO
TEOPETUKO — MHOXKECTBEHHBIE TOHATUS M TEOPEMBI OIMCHIBAIOT KAaKyl0 — TO XOPOIIO
JNETEPMUHUPOBAHHYIO peanvrHocmy...”).  llpennaraemas wnHGOpMalMoOHHAs KOHLEIIINSA
IPOSICHAET — YTO K€ TaKO€ €CTh 3Ta “XOPOINO JETEPMUHHPOBAHHAs PEalbHOCTH’, YTO HA
caMoM Jielie U3y4aeT MaTeMaTHKa.

[Ipenmetnast o6macTs GMIOCOMGCKUX ¥ PEIUTHO3HBIX KOHICHIMH B OTIIMYHE OT
MaTEeMaTUKH IPaKTHYECKH He Mojjaercs GpopMann3aliy, B IEPBYI0 Ouepeab IOTOMY, 4TO B
9TUX KOHLEHIUAX PACCMaTPUBAIOTCA, B TOM YHUCIIE, 1 BOMPOCH! CYLIECTBOBAHUS [3JIEMEHTOB
u cucreM| uMHpOpPManMM BHE MHOXECTBa MaTepus, I'leé OTHOLICHWE HCTUHHOCTH IpHU
B3aUMOJCHUCTBMM  WH(POPMALMOHHBIX  CTPYKTYp IepecTaeT ObITh NPUHIUIHAIBHO
HeoO0XoauMbIM. COOTBETCTBEHHO, (HMIOCOPCKHE U PEIUTHO3HBIC IOCTYJIATHl OKa3bIBAIOTCS
BEChbMa U BECbMa HEONPEACICHHBIMH, & B 000CHOBAaHHE HEONPEAEICHHOCTH MOCTYIUPYETCS —
SBHO WM HESBHO - MPUHIMIIMAIBHAS HEBO3MOKHOCTh MOCTHIKEHHS UEIOBEYECKHM
CO3HaHHEM ‘“‘O0’KECTBEHHOTO MOMBICHa” (HMOCTYIUpPYeTCs ‘‘HENOCTaTOYHOCTb OCHOBaHUS™ W
T.1.). Marepuanu3sm, Kak MpaBWIO, pPacCMaTpUBaeT JaHHbIE TPOOJIEeMBl BechbMa
MOBEPXHOCTHO, XOTSA (& MOXKET W MOTOMY YTO) KOHIICTIHsI CYILECTBOBaHUSI HEKOEH BeuHOMH
Marepuu COBEpIICHHO aHAJIOTMYHO MHCTHYHA ¥ TPaHCICHICHTAbHA, Kak, Halpumep,

KOHIIeNIIHs Be4HOro bora B xpuctuancTse uin BeuHoro Jlyxa B ['ereneBckoit puocopuu.

B nndpopManmonHoil KoHIeNuu  Jto0ble PUIOCO(MCKUE U PEITUTHO3HBIE TIOCTYIATHI
1 “IIOMBICIBI” OKA3BIBAIOTCS MO3HABaeMBI. M3ydas  cBoiicTBa MHOXKECTBa, MaTEpHAIIHU3M
MOJIy9aeT BO3MOXKHOCTh TPEIMETHO HCCIEJAOBATh ‘‘MATCpUATMCTHUSCKHE BapHUAHTHI
oOpazoBanns Bcenennoii; bor Temepp He 00s3aH OBITH BCEeMOTyImIeH — W TIOTOMY
TPaHCUIEHACHTANBHOMN — CYIITHOCTBIO, U T.II.

Brrmre yxe TOBOpHIIOCH O BO3MOKHOCTH TOTO, YTO CTPEMIIEHHE K CAMOOPTaHW3aIllnU
KakuM-TO0 (0ObIM?) 00pa3oM  BBIJCIEHHBIX (PaBHO W CaMO BBHIJICIICHHE) TIOAMHOYKECTB
MHOXecTBa “UHpopmanmsa” ecTb BHyTpeHHe mpucymuM wuHbopMaruu. JlanHoe
MPEINONIOKEHNE, BeChbMa BEPOSATHO, MOIIAETCS palHOHAIFHOMY aHallM3y, XOTs H He
WCKJIFOYEHO, YTO MOTYT TOSBUTHCS TPOOJIEMBI, aHAIIOTUYHBIE TEM, YTO BO3HHKAIOT MpPHU
MOIBITKE J0KA3aTeJbCTBA E€IWHCTBEHHOCTH IaHHOW KOHLIENIMU. TeM He MeHee, Takoe
MPEATNOIOKEHHE MOXKET OBITh BasKHBIM NPH PELICHWH, HAaIpUMep, NpoOIeMbl TOSBICHUS Ha
3eMiie JKMBBIX, M, JajJieée — CO3HATEJbHBIX, CYHIECTB. B YacTHOCTM MOXHO OTMETHTh

BO3MOXHO HETPUBHAIBHOE CXOJCTBO MHOXecTBa ‘“UHpopmanusa” u Kusoro (B T.4. —
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“cozHatenbHOr0” JKuBoro) - kak B MHOXecTBe JNIOOOH €ro 3JeMEHT COIEpXHT B cebe
MmuoxectBo (uH(popmanuio o MuoxectBe) B menom, Ttak u JIHK mpakruuecku moOoi
KJIETKH OpTaHu3Ma COJEPKUT HMH(OpPMAalMI0O O BCeM oOpraHu3me. XOTS 3/eCh U €cThb
CYIIIECTBEHHOE pa3innyue — B MHOkecTBe MH(pOpMaLKs B KaXKIOM 3JIEMEHTE ‘‘MaKCHMaJlIbHO
ckara” B “He-A” wactu, B JJHK cixaTie HaMHOTO MeHbIE U JTaHHBIE MOTYT OBITh ““ pealbHO

Pa3BepHYTHI” — KaK HOBBIM KJIOH OpraHU3Ma.

BosBpamiasce K OHTOJIOTHH, €CIIM CaMOOpPTaHW3aIWs JCHCTBUTEIFHO BHYTPEHHE
npucyma MuadopMarun, Torma He UCKIIOYEHO, YTO aOCOJIOTHO OSCKOHEYHOE MHOMKECTBO
“Nudopmarus™ AeHCTBUTEIFHO MOXKET OBITh KJIACCH(DUIIMPOBAHO KaK HEKHWM ‘‘TICpBHUYHBIN
Teoperr” - I'. Karrop (mutupyercs no [48]): “...The actual infinite arises in three contexts:
first when it is realized in the most complete form, in a fully independent otherworldly being,
in Deo, where 1 call it the Absolute Infinite or simply Absolute...” (...axTyaapHOE
OCCKOHEYHOEC BO3HUKACT B TPEX KOHTEKCTAaX: BO- TMEPBBIX, KOTJ@ OHO pean3yeTcs B
MaKCHMAJIBHO COBEPIICHHOU (opMe, B MOTHOCTHIO HE3aBHCUMON BHE MHUPOBOHM CYIIHOCTH,
in Deo, KOTOPYIO s Ha3bIBat0 AOCOIOTHON OECKOHEYHOCTBIO HITH MPOCTO AOCOIIOTOM. ..) .

C npyroii cTOPOHBI — BO3HUKAET BOIIPOC — MOYKHO JIH CYMTATh pa3yMHoi CyIIHOCTB,
KOoTOpas ecmb abcomomuo Bce u moromy He MoxeT Hu4ero uaMeHuTh B Cebe? [lockonbky
naxe ecnu 3Ta CyIIHOCTH MOMBITAETCS YTO-TO B ce0e M3MEHUTh, HalpHMEp — CTapTOBaTh
Hamy Bceenennyto, OHa CcMOXeT JIMIIb  aOCONIOTHO TOYHO CIIEAOBATH CLIEHAPUIO AaHHOTO
M3MCHEHMSI, KOTOPBIA CyIIecTBOBaN “Bcerna’, B T.4. — “J0 Hadalia mpoliecca M3MEHEHUN
BKJITIOYAsi SBOJIOLUIO KAXKIOTO 31eMeHTa BeelleHHOI; B T.4. — DBOJNIOLHUIO KaXIOTO YeJIOBEKa,

KOTOpasd TaKXKE MPOUCXOAUT B COOTBETCTBUU C BCETAa CYHICCTBYIOIINUM €€ CIICHAPUCM.

IIpennaraemass KOHLEMHIMS AA€T BO3MOXKHOCTh Oojiee  NpeIMeTHO M Ha Ooiee
BBICOKOM YPOBHE ITIOHMMAaTh/ N3y4daTh (yHIaMEHTAJIbHbIE IPOOJIEMbl U €CTECTBEHHBIX HayK.
Hampumep, omna w3 mpobieM yxe OblIa YIOMSIHYTa BBIINIE — 3TO MPoOIeMa aJIeKBaTHOCTH
S3bIKOB HAYYHOT'O MCCIIEIOBAaHMA IIPU ONMCAHUYU M aHAJIU3€ MaTepUaIbHBIX OOBEKTOB M HX
B3auMmoericTBruid. Jlo cux Tmop Hanboilee pamguKaIbHBIM PENICHUEM JTaHHON IPOOJIEMBI OBLT
“moctrynat” II. Jlupaka: “shut up and calculate!” (“3aTkHuce m cuwmraii!”). Tenepb MbI
MOXXEM YK€ C ropasao Ooibllell yBepeHHOCThIO cKkazaTh - “‘be calm and calculate”
(“ycnokoticss U cuuTaii’), TMOCKOIBKY Marepust ecTh WH(pOpPMalMOHHAas CHUCTeMa, W HEeT
HUYETO YAMBUTENBHOIO B TOM, YTO MPOLECCH B HEH monpatoTca (opMaan3oBaHHOMY (B
paMKax TIOCTYJaTOB TOW WJIM HMHOM HaykKw) aHaim3y. EciM, KOHEYHO, IEKOAMPOBAaHHE

nHpOpMaIK OBUIO MTPOBEIEHO KOPPEKTHO.
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Hpyroii npumep — uzaes paspadorku T.H. “Theory of Everything” (ToE) — “Teopun
Bcero”, xoropas oObenuHMIa OBl YeThIpE W3BECTHBIX CEroiHs “‘QyHIaMEHTaJbHBIX
B3aMMOJIECHUCTBUS — IPABUTAI[MOHHOTO, 3JIEKTPOMArHUTHOTO, ¢1aboro M CHIBHOTO; U KOTOpas
CTaJIa MOIYJIAPHOM B NOCIEAHUE AeCATUIIETHS. [IONBITKHA MOCTPOEHUS TAKON TEOPUU 3aMETHO
AKTUBU3MPOBAINCH IIOCHIE CO3JaHHUA TEOPUHU 3IIEKTPOCiIadbIX B3aMMOIEHMCTBUIN, KOTOpas
oO0pequHMIA 1Ba U3 “DyHIAMEHTANBHBIX B3auMoOJICHUCTBHUM U To3xke — CraHmapTHOU
MOJIENY, B KOTOPOH, XOTA U B CYIIECTBEHHO MEHBIIEH CTENCHH, OOBEIUHACTCS U CHIIbHOE
B3aNMOJCHCTBHE.

Onnako maxe 0e3 yuyera WHOOPMAIMOHHON KOHIICIIIIAN SICHO, UTO TaKas TCOPHS HE
MoxeT ObITh TOE — kxpome Toro, 4To He Bce B (pU3MKE CBOAUTCS K B3aUMOAEHCTBUSAM BBIIIE
(Hampumep, OYCHb BEPOATHO CYIIECTBOBAHWE  B3aMMOJICHCTBUS, KOTOPOE peanuzyem
npuHiun [laymu mns GepMHOHOB), MOXHO OXHIATh, YTO NPH JANbHEHIIEM pa3BUTHH
9KCIIEPUMEHTAJIBHON HayKu (KOTOpas ABJSIETCS] €AMHCTBEHHBIM HCTOYHUKOM JEHCTBUTEIHLHO
HOBOWM WH(OpMAalMd — CM. BBIIIE) ¢ OOMBIION BEPOSATHOCTHIO OYIyT OOHAPYKEHBI
ouepenHble “‘PpyHAaMEHTANbHBIE” CHIBI, YTO TOTpedyeT paspaboTku “Teopuit odepemHBIX
Bceros”. .Ho u3 nmaHHO#M MH(OpMAnMOHHONW KOHLENIUH CIEIyeT YTO B KOHEYHOM HTOre
peanbHas “Teopus Bcero” Oyaer Teopust cneunpuueckoli MHOOPMALMOHHOW CTPYKTYPHI
“Marepus”, KOTOpast KakuM-To oOpa3oM BbleneHa B MHoxkectBe. Ho mpu 3TOM ¢ yueTom
Toro, 4yro Marepus ecTh 4YacTb MHOXECTBa W MaTepHanbHble OOBEKTHI BCerAa
B3aMMOJEHCTBYIOT C KaKIBbIM 3JEMEHTOM, BKJIIOYas BO3MOXKHBIE YIOPSIIOUYEHHBIE CHCTEMBI
37eMEHTOB MHOXeCTBa, M IO3TOMYy Marepuss Bceraa OCTaeTcss KaKOH-TO OTKPBITOU

CUCTEMOH.

WudopmarnonHas KOHIEIMs NMpruMeHUMa B (usnke u Oonee npenmetrHo. Hampumep,
OVH U3 PYHIaMEHTAIBHBIX MTOCTYIATOB KBAaHTOBOH MexaHuKu (KM) 00 MACHTHIHOCTH BCEX
YaCTHII JAHHOTO TUTIA CTAHOBUTCS BIIOJTHE €CTECTBEHHBIM (CcM. cBoiicTBo U7) — nHbopManus
VHHKalhbHa B TOM, YTO B HEH CYIECTBYIOT HJICHTUYHBIC KOIMHUH, TAK YTO dJIIEMEHTapHBIC
YaCTHIIBI OJTHOTO THTA 3TO MPOCTO KJIIOHBI COOTBETCTBYIOIICH MHPOPMAIMOHHON CTPYKTYPHI
(anroputMma). Kak apyroil mpuMep MOXHO YIOMSHYTh SKCHEPUMEHTAJBHBIA (aKT, 4To
(mpakTHYeCKH) y KaXIOW 3JICMEHTApHON 4YacTHIBI eCTh CHCHU(UYHBIA TapTHEp -
AHTHUYACTHIIA. BecbMa BEpOSTHO 3TO CIEAYET U3 MOJOKCHUS, YTO AITOPUTM MaTepHATbHOM
YacTUIBI JIOIDKEH OBITh OCHOBaH Ha oOpaTumbix DJID m moToMy Takke MOHKEH OBITh
00patuMbIM. Tor/1a 4YacTHIBI — 3TO AJTOPUTMBI C TIPSIMBIM TOPSIKOM BBITIOJIHEHHST KOMAHI, &
AQHTHYACTUILI — C OOpaTHBIM. S-4acTHUIlbl, Hampumep, (OTOHBI, HE JBIKYTCI B
KOOPJMHATHOM BpPEMEHH (HE KOHTPOJHUPYIOTCS COOTBETCTBYIOIIMM IPABIIOM) U IOTOMY HE

UMCIOT aHTUYaCTHII.
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OTtmeTnM, OAHAaKO, YTO He HMEIT aHThyacThll M IlmankoBckue T-dacTuisl,
MOCKOJIBKY UX alnroput™ padotaet Ha DJID, koTophie aOCOTIOTHO CHUMMETPUYHEI.

CranoButcs Tarke Oojee 00BACHUMBIM aApyroi mpuHuun KM — To, uto mpu
9BOJIIOLIMM KBAaHTOBO-MEXaHMYECKOW CHCTEMBI IMapaMeTpbl €€ COCTOSHHS TOJTHOCTHIO HE
ornpenesneHsl. B camoMm niene, mockoiabKy Matepus ecTb HEKHI KOMITBIOTEp, CUTyallus B 4eM-
TO TMOXOXKa Ha CHUTyalHio, KOrJAa B OOBIYHOM KOMIIbIOTEpe paboTaeT Kakas-HHOYIb
nporpamma. He wuckimroueHo, Hampumep, 4YTO JUIs, HAOpuUMeEp, IPOCTPAaHCTBEHHOU
MMepEMEHHOM, YacTHIla  “‘TIoNIydacT”’ OMPENCICHHOE ITOJO0XKEHHE, KOTAa MEepPeKITI0YacTCs
onpenencHapii DJID. Mexay >THMH MOMEHTaMH TIOJIOKCHHWE (M BO3MOXKHO HEKOTOPHIC
IpyTHe CBOWCTBA YACTHIBI) OKA3bIBAETCS HEOIPENEICHHBIM /IS BHEIIHETO OKpPY)XEHUS —
AQHAJIOTMYHO B KOMIIBIOTEPE COCTOSIHME MPOTpaMMBbl HEOIPEAEIEHO BO BpeMs, IIOKa
cpabarbIBaeT ouepelHas OSJEKTpOHHas cxeMa. boiee Toro, ecnmu B MporpaMMe ecTh
NOANPOTPaMMBl  — COCTOSIHUE TIPOrpaMMbl HEOINpPEAENEHO Ha BPEMEHHOM HHTEpBal,

HeO6XO,Z[PIMLII>i JJIL OKOHYaHUA pa6OTI>I noArnporpamMm.

[onstus INpoctpanctBo u Bpems dyHmamenTansHbl B pusuke, 3T0 moHsTHs Merta-
¢usnueckue. [lonmmanue, YTo 5TO (QyHAAMEHTAIbHBIC, aOCONIOTHBIC TMpaBwia /
BO3MOXHOCTH, KOTOPBIC YHUBEpPCAIbHBI B MHOXKECTBE U, KOHEUHO, B MaTepuu, U MOTOMY He
3aBHCAT OT KaKHX-JIMOO TPOIleCCOB B Marepun wim OT JO00H ‘‘cHCcTeMbl OTcueTa”
MO3BOJISIET, HANpUMEp, MHOHATH — ModeMmy (IO KpaifHeW Mepe) ‘“‘crenuaibHas TEOopUs
OTHOCUTEJIPHOCTH  HEKOPpPEKTHA, KOrJa B HEH oTpumaetcs abCONIOTHOE IMPOCTPAHCTBO-
BpEMA U NOCTYJIUPYETCA SKBUBAJICHTHOCTH BCCX MHCPUHMOHHBIX CHCTEM OTCUECTA U IMMOITOMY
TeOopUs OKa3bIBACTCA BHYTPCHHE HpOTHBOPCQHBOﬁ. Bbonbire (6] MMPUMCHCHUHN

nHpopmarnmonHo# koumenuu B ¢pusnke cm. ([34], [35], [39)).

B Oumonornm Meta-0nonornyeckas mpoOieMa spoironuu  “‘Marepus — XKuBoe —
Co3HaHue”, BO3MOXKHO, CTAHOBUTCS Takxke Oosee ocmbiciuBaemoil. LIIupoko u3BecTHO, 4TO
OYEHb TPYIHO OOBACHUTH NOSBJICHHE XU3HM Ha 3emjie Kak pe3ynbTaT CIyYaiHbIX, YUCTO
(U3UKO-XMMHUUYECKUX MPOLECCOB. BepoSATHOCTh COOTBETCTBYIOIIEH LIETIM PEaKMi CIUIIKOM
MaJia JUisl TOSIBIICHUS 3/1€Ch JKM3HU B HaOmogaemsble 1-2 mupa. set. Ho, XoTs MarepuanbHbie
OOBEKTHl M >KUBBIE (B T.4. 00JagarolIfe CO3HAHHWEM) CYIIECTBA OYEBHIHO PAa3IUYHBI — M
NpUHAUIeRKAT K Pa3IMYHbBIM MOJMHOXKECTBaM BO BceneHHOI, Bce OHM HMMEIOT OOMIyIo
OCHOBY, T.K. B KOHEYHOM CHYETE BCE OHU €CTh KaKHWe-TO WH(POPMALUOHHBIE CTPYKTYPHI.
[ToaTromy MmaTepuanbHble, ‘“KUBBIE” M ‘“‘CO3HATENbHBIE” CTPYKTYpPbl B JEMCTBUTEIBHOCTU
MOTYT B3aHUMOJEHCTBOBaTh C MPUMEHEHHEM KaKUX-TO HEU3BECTHBIX CETOAHS CHUJI; M 3TO
JEMCTBUTENBHO TaK, YTO CJeNyeT, HalpruMep U3 KaXkJI0THEBHOTO OMBITA, KOTAa CO3HATEIbHOE

JelicTBHE TpaHCPOPMHUpPYETCs B MaTepHalbHOE [EWCTBHE, HANpUMEp KOrJa CO3HAHWE
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YeJoBeKa YMpaBisieT €ro MaTepHalbHbIM TeloM. TakuM o0pazoMm, MO KpadHeld Mepe,
NEpBUYHBIC (PU3MKO-XMMHUYECKHUE MPOLECCHl, PE3yNbTaTOM KOTOPBIX CTaj0 IOSBICHHE
6enxoBbix Makpomonekyn u JJHK (PHK), Morim nporcxoauTs moj ynpapieHneM KaKoH-TO
MPUMUTHBHOW HEMaTepUABbHOM, “BUPTYaIbHOU WHPOPMAIIMOHHON CTPYKTYpPBI, KOTOpas, B
KOHEYHOM HTOr€ 3BOJIIOLMOHUPOBAJA, HAIPUMEDP, B YEIOBEUECKOE CO3HAHHE U KOTOpas
co3ziana K ToMy ke cebe BoHe KoMpopTaOenbHbII MaTepuaIbHbBIN JOMUK - TeJIO. Brpouem,
MBI HE MOXEM HCKJIIOUUTbH, YTO B PE3YJIbTaTE PAa3BUTHUS KOMIIBIOTEPOB OyIOyT pa3paboTaHbI
CEHCOPBI, KOTOPBIE OKAXKYTCSI HACTOIBKO 4yBCTBUTEIIBHBI, YTO KOMIIBIOTEPH! OyAyT YBEPEHHO
YIPABIATHCS CO3HAHUEM, BKIIOYas HEMOCPEACTBEHHO MBICISIMH. B 3TOM cilydae BO3MO>KEH
BapHUaHT, KOI'ZA YeJOBEYECKOE CO3HAHME CMOXKET IepeOparhCs B IPYIyH Pe3HICHLUIO,
MTOJIYIUB CTAOWJIBHBIE M TIPOCTO PEMOHTHPYEMBIM JKEJE3HBIH OpraHm3M, KOTOPBIM HE
notpedyeT A CBOETO CyIISCTBOBAHUS OMONOTMYEcKOoW mumu. BrmpodeM, HE HCKIIOUEHO,
9TO TakoW ‘TymaHoun’ OyIer ¢ OONBIIMM YAOBOJIBCTBHEM 3alpaBIAThCI OCH3WHOM,

KOTOPBIN OBLT BEIIEpKaH, ckaxkeM JieT 40, B 1y0oBo# Oouke.

Beiie MBI paccMaTpuBadM B OCHOBHOM OHTOJOTHYECKHE M SIMUCTEMOJIOTUYCCKHE
ACTEKThI, OTHOCAIIMECS, B TEPBYIO OYepelb, K ©CTCCTBCHHBIM HAayKaM; HO KOHIICIIIIUS
MPUMEHUMA U B TYMaHUTAPHBIX o0nacTsax ¢uiocoduu. 31ech BUAMMO CTOUT CIEIATh TaKXKe
HEKOTOPBIE 3aMEUaHUsI, OTHOCSIIIUECS K OCHOBHBIM CYIICCTBYIOIIMM JOKTPHUHAM, B KOTOPBIX
paccMaTpuBarOTCS IMyTH Oyaylied OHBOJIOIUHM YEIOBEYECTBA - HJICATUCTHYECKOW U
MaTepualuCTHIecKoil. B nneanuctudeckux (Mpexae BCero — B PEIUTMO3HBIX) 3Ta IBOIIONHNA,
KakK MpaBUIIO, paccMaTpUBaeTcs KakK Mpolecc, KOTOPBIH (aTalbHO KOHTPOJIUPYETCsS HEKHUMHU
MOT'YIIECCTBECHHBIMU BHCIIHUMU CHIIaMU. B MaTCpUaIMCTUICCKNX, B MNCPBYIO OUYCPCIAb —
Mapkcusme, MOJIarar0T, 4YTO 3Ta HBOJIIOLUS  YNPAaBISAETCA “MaTepuaNbHBIMA™
(“mcropudeckuii  Marepuanu3M’’) OKOHOMHYECKMMH  3aKOHAMH; B o0OmectBe
[oOmecTBeHHOE MaTepuaibHOE| BpiTHE ompenmenseT [MHAMBHAyadbHOE W OOIIECTBEHHOE|
co3HaHme .

XOTst MApKCU3M, BECbMa BEPOSITHO, OKa3bIBAETCSI KOPPEKTHBIM B OOBSICHEHHH COITHATBHOM
SBONIIOLMK B TIPOIIEAIIEM HCTOPHYECKOM Tepuoje  (IOCIeI0BaTebHOCTh COLMANBHBIX
CHUCTEM OT “TIEpBOOBITHOTO KOMMYHH3Ma™~ K KallUTAIH3MY), B HH(POPMAIIMOHHON KOHIIETIIIHA
JlaHHasT JIOKTPWHA BBHIMJSIIMT Kak HMeEIoas, BeCbMa BepOATHO, (yHAaMeHTalbHBIC
orpaHnyeHus. Takoi BBIBOJ CIIEIYET U3 — YTO, B CBOKO OYEPE/Ib, CICAYET U3 KOHIICTIIIUU — U3
TOTO, YTO YEIIOBEYECKOEe CO3HAHWE MPUHIMIHAIBHO HeMaTepuanbHO. ClieHapuil BONIOIHAA
CO3HaHMH (B JEWCTBUTEIHLHOCTU — KIIOHOB HEKON BEYHOH MPOrPaMMBbI, KOTOpas HECKOJBKO
MUJUTHAPJIOB JIET TOMY Has3aJl Cco3/aja MPOTEUHBI, Mp.) C OOJBIION BEPOATHOCTHIO HE
3aKOHUYMWIICS Ha 3Tame/ COCTOSHUHU ‘‘UeJIOBEYECKOTO0 CO3HAaHUS ~’, B HEM eIe OCTalIHCh

CHKBJJIbI, I'AC 6y&yT pcain30BaHbI OoIbllIasi CI0KHOCTh CO3HAHHS U €ro BO3MOXKHOCTH

66



BOCIIPUHUMATh HOBYIO WHGOpPMAIMI0 U KOHTPOJIUPOBATH BCE OoJyblIMe ©  OOJNbIIHE
CTpYKTYphl B MHOXecTBe. U Korna MarepraibHble TOTPEOHOCTH YeTI0BEKa — XOTSI M BaXKHBIC
JUIS CO3HAHUS (B T.4. JUIA €0 CYIIECTBOBAHMSI) CErOJHS, CTAaHYT, KaK Pe3yJibTaT Pa3BUTHUS
TEXHOJIOINH, HECYHICCTBECHHLIMU KOMIIOHCHTAMU YeJJ0BEUECKOM JKU3HH. COOTBeTCTBeHHO,
BBITJIIIUT BECbMa PAa3yMHBIM IIPEAIIOJIOXKUTE, YTO B CIICAYIONIUX 06H_IeCTBeHHBIX CHUCTEMAX
OyJer neicTBOBaTh 3aKOH “HHIUBHUIyaTbHOE U OOIIECTBEHHOE]| CO3HAHUE OIIpeIeIsieT
[MaTepuasibHOE W oOmecTBeHHOE| beiTre”. B TOo BpeMsi Kak MapKCH3M OCTaHETCS HEKOeH
WHCTPYKIUEH — KaK JIeNlaTh KalUTAIU3M; KOTOPYIO CTapaTelIbHO BBIMOJHUIM MapKCUCTCKUE

KOMMYHUCTHUYCCKHUE ITapTUH B OBIBIINX COIMUAJIUCTUYCCKUX CTpaHaXx.

B pe3ymbraTe BecbMa BEpOSATHO, YTO HaOmrogaeMmas B Hamrell BcelleHHO# »BOIFOITHS
“Martepust — Kuoe — [duenmoBeueckoe] Co3HaHUE” MPOIOIKUTCSA Kak ...[deroBeueckoe]
Cosnanne — “[gemoBedeckoe -?] Co3nanue -1” — “Cosnanue -2”...; rae where “Co3HaHue -
n” O3HAyYaeT CICAYIOIIUE MOJMHOXKECTBA B MHOXKECTBE, OCHOBAHHBIC HAa JIPYTUX — U
BCPOATHO TIIOCTPOCHHBIX Ha KAa4Y€CTBCHHO MApPYIuX MPHUHOUIIAX — COOTBCTCTBYIOIIHX
nepBUYHBIX (“QyHIaMEHTAIBHBIX ) TOTHYECKUX JIEMEHTAX.

3

B “IIpobnemax ¢unocoduu” [50] B. Russell mucan: “...HO ecnu KTO-TO 3axX0d4eT

b

ctath (unocodoM, OH JOJDKSH HAyuuThCs HE 00sAThCsS abcypaa . CeromHs MbI MOXKEM
CKazaTb, 4YTO 3TO He Tak. [[puHIMNHMaNTPHO HET HHYero aOCypAHOTO B MHOXECTBE
“Nudopmarus” U B €r0 KOHKPETHBIX MPOSBICHHUSX. JTH TPOSBICHUS MOTYT OBITH JIIO0OM
CIIO)KHOCTH, TTapaJIoOKCATBHBIMA WIIM B BBICIIEH CTENMEHH MapajoKCadbHBIMH, HO HE MOTY
OBITH aOCYpIHBI; B TO BpeMs Kak B Hariei BemeHHo# (M BHE ee) Bce eCTh “‘clioBa”, U BCE —

QJICMCHTAPHBIC YACTULIBI U TAJIAKTUKH, XCHINWHBI U MYXYHUHBI — BCC OHHU CCTb MNPOCTO

HEKOTOpbIe HH()OPMALMOHHBIE CTPYKTYPHI.

C npyroit croponsl Paccen Obul B uYeM-TO mHpaB — [JIsI CBOETO BPEMEHH.
[HeiictBurenpHo, (unocodust Obuta BechMa CTpaHOW Hayko. Eciam  “oObldHBIE” HayKH
M3y4aloT Kakue-TO HeloKazyeMble, HO, 10 KpaiHell Mepe, MpoBepsieMble — C TIPUMEHEHHEM
JIOTHYECKHUX WM IKCIIEPHUMEHTAIBHBIX METOIOB — MPOOJeMbl, mocie Kanra ctano oueBuaHo,
yro ¢unocodus “u3yyaer” mpoOieMbl, KOTOpPBIE — MO KpailHeH Mepe, OHTOJOTHYECKHE U
SMHUCTEMOJIOTHUECKHE — HeIOoKasyeMbl W He mpoBepseMbl. Tak uro B Quuocoduun

JIEHCTBUTEIHHO MHOTIa MOKHO BCTPETHTh KaKOW-HUOYIb aOCypI.
Cerojns r00as mpoOyieMa CTaHOBUTCS, 0 KpaliHel Mepe, B IPUHIIUIIE, TTO3HABAEMOIA.

Kak, manpumep, ontosnorus IIpocrpancrBa, BpeMenn u Marepuu craHer, BeCbMa BEPOSITHO,

“eCTeCTBEHHOW HaykoH — KakoW-To oOmacteio ¢(mukn. OpHako, HE Kaxmas
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WHPOpPMaIMOHHAsA CTPYKTypa B MHOXKECTBE MOXET HM3y4aThC METOJAaMH €CTECTBEHHBIX
HayK, HampuMep — €eCld JIOKHas, HeompelelieHHas Wid OudypkaTuBHas HHGPOpMAaLUs
CYIIECTBEHHA MpPHU CYIIECTBOBAHWH /IBOJIONMU U3y4aceMOW CTPYKTYpbl. B Takux ciydasx
CTPYKTypa CTAaHOBHUTCS CJMIIKOM CIIOKHOM Ui ONMHCaHus B (hOpMaan30BaHHON TeopuH,
MMEIoNIel orpaHuueHHBIH Habop mocTyiatoB. Kpome TOoro — Kkak 3TO yxe HE pa3
YOOMHHAJIOCh — Jr00as BBIACIICHHAA CTPYKTypa HE MOXET OBITH BbBIJICJICHA B MHoxecTBe
MOJIHOCTBIO; KaKAasd CTPYKTypa SBIAETCST — B OOJBILIECH MIIM MEHbBILIEH CTEIIEHU — OTKPBITON

CHUCTEMOH.

BeIrnsaut BecbMa BEPOSITHBIM, YTO TAKHE CUTYalLlUH B JajbHENIIEM OylyT H3y4aThCs
“HeeCTECTBEHHOW  HayKoH, ¢wmiocodpueii, KoTtopas IOIydaeT Temepb MaKCHMaIbHO
(yHIaMEHTanbHBIA TpeaMeT uccienoBanuii — MHoxecTBo “HMudopmanms”. Kortopoe, He
CMOTpSI Ha CBOIO INPENENIbHYIO CIOKHOCTb, €CTh IMO3HABACMBbI, HE TPaHCLECHACHTAIbHBIN
00BEKT, Ui M3Y4YEHHUs] KOTOPOro YyXe ceddac CyIIECTBYET Pa3BUTHIA HMHCTPYMEHTApHH —
TEOPHH MHOXECTB U SI3bIKa, KHOEpHETHKa, Teopus Oudypkauuil (CHHEPreTHka); BOpoYeM H

Apyrue HayKu, BKIIrO4Yast, KOHCYHO, U CCTCCTBCHHBIC.
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