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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 substance, radiation, etc., is some evolution 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
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.
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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 objects, phenomena and 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.e. a
form of some relations between a source which communicates and a receiver which obtains a
notation”.

6. “Information, as well as Matter, exists and has always existed... information is some
integral attribute of Matter and Motion 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 with 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. a
definition of 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. I.e. the system “a set + an information”
exists always as an 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 a number of

philosophical and some other scientific problems.

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.

Nonetheless note some common remark here: any informational system consisting of more
then one element must contain also some basic (seems mostly logical) rules/ possibilities to
be existent just as a system of elements as some informational patterns; which are members
of the fundamental common set of rules/ possibilities — “Logos”, which “makes the
information from non-defined something”.

Besides 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 Sec. 2], in fact, define

only some certain specific properties of information also.



Property 11. 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. (the problem of logical self-inconsistence of
the notion “a change[ing]” will be considered further, here Property 12 follows from

experimentally observed dynamical [informational] patterns/ systems)

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 Gddel and Cohen (Godel 1940; Cohen 1963).

Including the pointed above (the definitions 1-9, 11 in Sec. 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 (n+1)-nh
experiment will yield the same outcome. Logically, say, a physicist can only believe in that
the next result will be “in accordance with the theory”. So, for example, well-known

Newton’s statement “I do not feign hypotheses” is incorrect, for example - Newton’s laws (as



well as any other Nature law, though) are no more then a hypotheses, 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 well 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 sets for
specific sets, 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 “Information Set”.

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 simultaneously a

fixed and dynamic informational pattern.

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, which contains
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 the information can be
defined only via the information itself and that the 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” completely. 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-
I” section contains complete information about all/any other elements (including — about
given element “in other times of its existence”); as negations, but these negations in all other

respects are totally identical to the information that relates to corresponding elements.

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

from these properties follows:

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

Set, as well as of introduced here informational conception;

- completeness of the informational conception, since in the “Information” Set 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, including because of obtaining of a

false information doesn’t lead it 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%,... ¥,=2"%" . koo, (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,
including infinitesimal, quantity, but the division by zero is prohibited, since its result is
“absolutely uncertain”. Here we can say that the absolutely infinite set can be considered as

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

Property 17. (At least true) information in the “Information” Set, as well as in any of 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 “Information” Set can be expressible in practically any language.

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

capable) is capable for infinite development, though.

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 the
epistemology. Under necessarily empirical (see section 5) approach, which a human’s
consciousness applies to perceive the External, it is impossible to obtain outside this
informational conception 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 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 self-contradictory.
Correspondingly in Idealism some “materialistic” questions appear, for example — from

where and how the Creator happened to be?

Thus the notions “Matter” and “Consciousness” are Meta-[mainstream-]-philosophical

notions and only presented here informational conception allows to clear up the situation
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essentially. As it was proven above — any information exists always, or “in an absolutely
infinite long time”; it fundamentally, logically, cannot be non-existent. For existence of
information nothing is necessary besides (outside) the information itself; 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 “Information” Set, 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 the implication
that both — Matter and Consciousness — are in reality some specifically organized (and
practically infinitesimal comparing to the Set) sub- sets of the “Information” Set. Since every
element in the Set is always connected by some informational bonds, with all other elements
in the Set, all elements of the sub-Sets “Matter” and “Consciousness” are connected with

every Set’s element also, i.e. “Matter” and “Consciousness” are principally open systems.

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 and forces the human’s body, which is,
first of all, a material object.

Let us consider these fundamental subsets (further — sometimes — “sets”) more

specifically.

11



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 by using exclusively true information. I.e. Matter
is 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, 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 (Wheeler 1990):

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

Except, though, C. F. von Weizsicker’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.

12



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,
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, for example, the same
questions remain — from where/ how did these “forms of Existence” appear? What,
nonetheless, are the “extension/ length” and the “duration™?

So both notions are Meta-physical and Meta- [mainstream-]- philosophical notions also
that can be defined only in this informational conception, where (more see Shevchenko. and
Tokarevsky, 2013, 2015) Space and Time are defined as concrete members of Logos, i.e.
universal [which act on whole Set] 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 whole Set also.

At that Space allows to “place” (as the possibility) and discern (as the rule) the fixed
information constructing the elements (system of the elements),— up to the system/ Set
“Information” (and, of course, up to the systems/ sets “Matter” and “Consciousness™) as a
whole. As the rule Space establishes that between different fixed informational patterns must
be a “space interval” (“extension”). This rule by any means doesn’t establish — what this
interval should be, the unique requirement is: every space interval must not be equal to zero
exactly. A human directly (by human’s senses) doesn’t perceive Space as a logical rule, but
is capable to perceive fixed information and so sees distinct elements (objects) in Space as

“lengthy” or separated by a “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)
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There exists, though, the rather popular definition of the time: “time is what clocks
show”. But this definition evidently cannot to be a definition of the time — for example, if
somebody gathers, say, all clocks on Earth, and sets them in an time moment simultaneously
in the zero, then after some time interval all clocks will show different “times”, from what
follows, according to this “definition” that in Matter there exist a huge number of times.
What is evidently incorrect, thus it seems that more correct definition of the time would be as
“time 1s what clocks never show”. And this definition is indeed correct, clocks don’t show
“time”, they show only how some special material objects regularly change their internal
states.

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 already and is happening
at once “always” fundamentally), but this joke contains a lot of truth. And it becomes indeed
correct if 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 can be infinitesimal, but it never can
be equal to zero exactly. In our Universe this something we call “time interval” (that is true
for whole set, though) and, besides, the rule “Time” establishes also that any change of a state
of an object is always accompanied by corresponding temporal interval, what allows for a
comparing of speeds of changes of different objects.

So in certain sense the rule/possibility “Time” is some analogue of the rule/possibility
“Space”, but here exists a fundamental difference. Time, in contrast to Space, where
complete definition/ description is possible for any fixed objects, as the possibility allows the
changes of objects, when the notion “a change” is logically inconsistent: every state of a
changing object is simultaneously former, present and next states - correspondingly these
states are in past, present and future “time moments”; when all these states and moments are
different by definition. This fact was discovered in ancient times, and was quite correctly

illustrated by Zeno in his aporias; more detailed consideration of this point is below.

Note also that both rules/possibilities in the Set don’t limit “a space” and “a time interval”
values, as well as a number of spatial and temporal dimensions, when both as possibilities
constitute absolutely infinite the Set’s “spacetime” that has seems infinite number of spatial
and temporal dimensions, when all singled informational systems in the Set have own

concrete spacetimes [which are some regions of the common spacetime of the Set]; as well as
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spacetimes of different systems [sub-Sets] can have common regions, as, for example the
spacetimes of systems “Matter”, “Alive”, and “Consciousness” in our Universe.

Finally note here that — as all other Logos rules/possibilities — both, Space and Time, by
any means don’t impact directly on any informational pattern/ system, they act implicitly —
as, for example, “usual” grammar rules act in any language (all Logos elements are some
grammar rules in certain sense, though) at writing a text. As well as any informational
pattern/ system cannot impact on both rules/ possibilities, and so change their [implicit]
application; including, for example — any pattern /system in Matter cannot transform Matter’s

(as well as any other) spacetime.

6.1.2. Mater as “computer”

Matter in our Universe is some analogue of a computer, where always rather simple, as
that noted by many researchers, 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, 2015) 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 Weizsdcker’s “Urs”. It seems rather reasonable to suggest that the FLEs
constitute a dense FLE — lattice in the spacetime — some analogs of Penrose’s “spin-network
units”(Penrose 1971), “causal set” (Sorkin 1991), “Space-time points in causal space”

(Finkelstein 1969), etc.

The FLEs themselves are, naturally, some informational structures also. Since in the
“Information” Set every of Her elements is always connected with all other ones by some
informational relations and so FLEs and Matter as a whole are open systems, 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 last two possible
states (“0” and “1”), i.e. to have a possibility to form 1 bit of information, and to have some
control inputs to flip the FLE by an external signal. So simplest cause-effect (dynamic)

operation in Matter is the flipping of a FLE that is carried out during the minimal time

interval, 7,. If we assume, also, that the minimal length in Matter is the length of the FLE,

[, , then maximal speed of propagation of 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 information in the 4D Euclidian spacetime

is equal to the 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, 2015) that the particle’s movement can be reduced to a process of sequential
flipping - with a substitution/ shift — of “material” and “lattice’s” (“etheric”’) FLEs (or, what
seems as much more possible, there exist etheric FLE only and particles are some
disturbances in the FLE lattice).

For material objects to exist, to move and to change — what one observes in Matter, is
necessary to exist of corresponding [Matter’s] spacetime, where these processes could be
realized. 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, 2015) some infinite, or at least very large for recent
observations — 4D spacetime or “4D Emptiness”. In this Emptiness it seems a dense lattice of
“4D ether” FLEs is placed. The FLEs have 4 degrees of freedom to flip and can cause flips
of neighbor FLEs. This spacetime is Euclidian, moreover, it is “Cartesian”, since of all axes
in this manifold are mutually orthogonal since all 4 FLE’s degrees of freedom above are
mutually independent.

These 4 dimensions are: 3 spatial + 1 “temporal”. Here the term “temporal” is in quotes,
since rigorously speaking corresponding dimension isn’t, in certain sense, 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
spatial step and/or a change of internal state of an material object, 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
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interval is always positive logically, principally. However probably every material particle
(and for Matter that is critical [see refs. above] to be based on, because of seems natural
requirement to spend minimum energy at Matter’s evolution) exists as a reversible logical
sequence/ algorithm, which can evolve formally in two, “t time directions”. Just to realize
such a sequences, in Matter’s “the coordinate time rule” acts and Matter’s spacetime has
corresponding [fourth] “temporal” — dimension. By definition this “time” relates to changes
of internal states of material objects only and corresponding “coordinate time intervals” don’t
accompany changes of spatial positions of stable objects. Nonetheless the “coordinate time”
rule is in, certain sense, some analogue of the “true” time. For example, if a particle doesn’t
move in a spatial direction in the spacetime and so moves in the “temporal” direction only,
corresponding “true time interval” and “coordinate time interval” accompanying such
changes are equal. But for antiparticle at [spatial] rest true and coordinate times intervals
have equal absolute values, but different signs.

From that a change of every material object (including a change of spatial position) is, in
depth, a logical transition, and since Space and Time rules/possibilities are similar, when,

besides, the flip-time 7, is identical for all 4 possible changes of FLE state, all flip’s steps

along any spatial direction are identical, and, if instead of the t-coordinate in Matter’s
spacetime we introduce the coordinate “ct ”, then a motion of an object in the spacetime will
not depend on its direction; in other words there will be “equal footing” at purely spatial and

purely temporal motions.

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 coordinate time direction. After a spatial impact on the particle,
it starts to move in space. If the [initial] momentum is spatially directed, then a “S-particle”,
e.g., 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
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objects in our Universe exist always in one true time moment (possibly inside the Planck time
interval) simultaneously. So it seems rather possible that Matter’s spacetime has 5
dimensions/ coordinates, the fifth is the true time coordinate when all Matter continuously

moves along this coordinate with the speed of light.

The last inference means, however, that all, at least observable by humans, Matter was
some [true time] time interval ago created inside the Planck time interval. If the duration of
Beginning of Matter 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.

Since Space and Time, as the rules/ possibilities for the realization of some changes in the
structures, are totally universal for Matter, processes in Matter are highly standardized and
physical and other theories universally using the spatial and temporal variables  quite
adequately (in some limits, of course,) translate onto human consciousness’s (e.g.,
mathematical) language the primary Matter’s program code that, rather possibly, operates in

reality on the FLE lattice.

6.1.3. Zeno aporias

Zeno aporias, [e.g., see (Dowden 2010)] are well known near 2500 years already, but aren’t
resolved on a satisfactory level till now. 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 logical inconsistence of the
notion a ‘“change”, 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
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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 physical
model (Shevchenko. and Tokarevsky, 2015) any particle is some cyclic algorithm — a closed
loop of switching each other FLEs. T-particles at rest relating to the absolute space move
along ¢ - axis only, when the projection of “flipping point” (of flipping FLEs) trajectory on
a space plain is, as it is reasonable to suggest, at least as a first approximation, a circle.

Additional spatial impact results in additional circular motion of this point — see the Fig. 1.

Fig. 1. A T-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.

Both, Achilles and tortoise have “T-bodies”. 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.
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From Fig. 1 one can see, that at the movement of T-particle, because of non-removable
motion along the coordinate time axis, real spatial motion of the particle always contains
some reversal sections as projection of the 4D “coordinate time directed helix”. As well as
the tortoise moves some time reversibly also, logically allowing in such moments to Achilles

to appear ahead.

Photons move in the space only, and photon’s flipping point trajectory is a 4D helix
[having its axis along some spatial direction] also, which is projected on 3D space as the 3D
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.

The Arrow. Again as (Dowden 2010):

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

LT3

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

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

It is evident, that 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 the well
known, but incomprehensible, fact — the arrow of course flies out the bow. Or it doesn’t fly, if
it is motionless in a quiver.

In the informational conception the arrow aporia is considered as a next realization (a
formulation, concretization) of the fundamental problem mentioned above (“the Time
problem”) that any change logically contradicts with attempts to define explicitly given state
of changing object.

At that in the conception the Time problem seems as unsolved completely till now. But it
seems evident, that the resolution will be grounded on the properties of information above,
first of all - 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 elements “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
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as “future state used by some unknown way for its building something materials that was
absent in previous state”, since all information, including that is necessary for arising (all/
every) 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”. Note, also, that in this aporia (and
in the “Achilles and tortoise” aporia, though) the likeness of the Space and Time rules/
possibilities is revealed again. For moving arrow the “Space problem” appears — the arrow in
every time moment is in former, present and next spatial position; and so the spatial motion
in depth possibly exists as an absolutely infinite sequence of absolutely infinitesimal spatial

intervals.

But that is “in depth”, i.e. on the utmost fundamental level — in the “Information” Set. On
other levels, i.e. in some limited (probably, including “non-absolutely infinite’) dynamical
informational systems the Time/Space problem results in that in such systems there exist a
minimal values, “quanta”, of changes of the systems’ parameters, the systems can change
only discretely, when the changes of parameters, which are lesser then corresponding
“quantum”, are uncertain. For Matter this uncertainty is known — that is the Heisenberg
Uncertainty principle. Thus, for example, returning to the Achilles and tortoise competition
one can resolve the aporia by using the quantum mechanics — when the distance between the
runners becomes be small enough, it becomes be senseless — who is behind/ahead and so for
Achilles there is no problem overtake the tortoise. This limit is much larger then in the
solution above: reversal parts of, say, the tortoise are [in order of value] ~7% / mc (where m is
the mass of the tortoise, c¢ is the speed of light), when the QM position uncertainty is

~Hh / mv; and the speed of the tortoise, v, is, of course, much lesser then the speed of light.

6.1.4. 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 already tacitly contain. L.
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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 yet the formulation of any provable (for given system of axiom)
problem — e.g. of a theorem — itself; and

(i1) — as it is well known, transformations of an information requires to spend some energy
— to start computer is necessary to connect up the computer to some power supply.
Nonetheless here is some nuance - 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. As that was mentioned earlier, just to support reversal operations/
algorithms the coordinate time rule acts in Matter.

From (i) follows that fixed true information - in form of “up to Beginning statement”:

“there is no this Universe, as well as Her evolution” — existed [exists and will exist] in the
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Set “Information” “always”, “absolutely long before” the given Beginning and [observed by
recent humans] evolution. 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 the information about every human
being and every human’s thought. From (ii) follows, that, because of that all [at least
constituting from stable particles] material objects are some reversible algorithms, it was
sufficient, at least for Matter, 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 appeared Matter’s - evolution (or, at least, this additional energy is
minimal); the evolution reduces to some redistribution of the initial energy portion. Possibly
this fact was rather important for a thrifty Creator of our Matter.

That is, our Universe was not created “from nothing”. 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 course,
inessential — the logical singularity of “up to Beginning statement” was quite sufficient for

the creation of Matter as the result of a “Big Logical [Informational] 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
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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 evolution 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 hypothetical so called “Planck T-
particles”, i.e., the particles having masses that are equal to the Planck mass

h
(m,=— ~ 10 Bev)  (Shevchenko. and Tokarevsky, 2015). These particles contain and

1 »C
their algorithm works on the FLEs that are absolutely symmetrical. Such particles
have at least two, possibly rather interesting, properties: (i) — since the particles
interact with anything only by gravity force, it is possible that there could be the
particles, which have not interacted at the Beginning totally, and so can constitute, at
least partially, so called “dark matter” now, 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. So, if at Beginning only Planck mass particles were
created, then in Matter there was no antimatter yet at Creation, what now humans

observe in [at least in the observed now part of] Universe.

6.2. Consciousnesses

Here remains, however, the problem of creation and functioning of another, till now uniquely
known [practically!] “non-material” subset in Universe — of human’s consciousnesses: was
the origin of consciousnesses some “mechanical” (and unavoidable) product of the evolution
of Matter (this problem relates to subset “Alive” also), or in this case there was something
else?

And, if the first variant is true — 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

23



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:
(i) - using of stable FLEs, and (ii) - because of that in any interaction of material objects only
true information is used, like, e.g., in an 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
operates with large, but fundamentally finite, data arrays that define a given notion in a given
computer; when 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.
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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 in a
computer 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.

Therefore it seems as very probable 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
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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. So - 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 “conservation laws” in some
cases. If somebody separates a part of material object, the object becomes lesser. If
somebody separates some 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 in the Set it 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. Though this condition seems as isn’t
sufficient for stable consciousness operating, because of the consciousness, besides her
existence, works also with uncertain and false information and that is an additional cause for
that, rather probably, the consciousness is forced to use a stable material structure, for

example — 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 [and possible conscious beings’ outside
Earth] 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?

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 informational patterns — 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 essentially notions “inert”, “Logos”, and “information” is impossible — they are

26



complementary, all are defined only in a unity; for example any “active” (changing and/or
interacting with others) element, or any logical [as well as any other Logos’s] — rule, are
informational elements [can be formulated in some language] also.

The conception possibly seems on first sight as some next version of Neoplatonism,
however, that is not fully correct. There are no, in certain sense, [platonic] “active” Ideas and
“inert” Matter, both exist “parallel” to each other in the concrete case of the sub-set “our
Universe”; here 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
(though non-obligatory belonging to the Logos’s set of rules) “rules of existence and
interactions” of the elements in the Set, 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 the [rigorously logical] sub-Set “Matter”.

But 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 a “mostly consciousness’ product” — 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 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 and, in fact, “material”
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consciousness 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, in Idealism now there is no
necessity for Creator being as an omnipotent (and so - transcendent) essence, etc. Materialism
obtains some possibility to study rationally materialistic versions of the Universe’s Beginning
and evolution, and, though it seems as very probable that any rigorously logically consistent
informational system (including Matter) cannot transform into something that becomes be
capable to work up uncertain and false information, to have awareness about her/him self,
etc., but the in certain sense “materialistic” question in the sec. 6.2 — there exist or no in the
set “Logos” a tendency to a self-organization of at least some subsets, which can be singled

out by a certain way from the Set, as an inherent property of information? — remains.

In the conception seems (at least till now), as we cannot exclude this [a tendency to a self-
organization] assumption, when it, 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.

This assumption can be important when solving of, e.g., the problem of the appearance of
living and, further - sentient, beings on Earth; though it seems as much more probable —
because of very probable impossibility of corresponding transformation of any material
object — that the “program codes” of these informational structures appeared in given
realization of the Universe simultaneously with Matter.

Considering this problem possibly one can note also here a probably non — trivial likeness
of the Set “Information” and of 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

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

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

where I call it the Absolute Infinite or simply Absolute...”
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But, on another hand, here a problem appears — can we consider an Essence 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 — and has happened — “always”, including — “absolutely far before”
the given Beginning; with the evolution of anything, of every element of the Set, including,

e.g., of every human, that follows to some always-existent scenario also.

Proposed  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 the decoding of the corresponding experimental 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 is a part of the Set and material objects interact with every element — including
some ordered systems of elements — of the Set, and so Matter always remains be an open

system.
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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
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 the coordinate time (aren’t controlled, in certain sense, by corresponding rule) and so
haven’t their antiparticles. Note, though, that there are no antiparticles for Planck T-
particles also — but in this case that is 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 the changes of its parameters are, on some levels, uncertain. That has
fundamental cause — the logical self-inconsistence of the notion “a change” in finite and non-
absolutely infinite systems; Zeno, in fact, predicted the QM. But in this conception possibly
exists some additional possibility of realization of the inconsistence in the system ‘“Matter”.
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 both relativity
theories are incorrect when they negate existence of absolute spacetime; for example the
special relativity postulates the equivalence of all inertial reference frames and so turns out to
be rather evidently inconsistent. Note, also, that the relativity principle isn’t fundamental, it is
a consequence of lows and symmetries, which work in Matter, first of all — the temporal

symmetry. When this symmetry doesn’t exist, the principle becomes be invalid, well know
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example — so called “twin paradox” in the special relativity. More about the application of
the informational conception in physics see (Shevchenko. and Tokarevsky, 2013, 2013a,

2015, 2015a) .

In the biology the Meta-biological problem of the observable [apparent-?] transition
“Matter — Alive — Consciousness” seems as more understandable also. It is well known that
it is very difficult to explain the appearance of even bacteria on Earth as a result of some
random, purely physical-chemical, processes. Though bacteria — and bodies of all other living
beings — are built from purely material atoms, the probability of corresponding chain of
reactions is too small for life appeared here in observed 1-2 billion years. However, though
material objects 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 transform into a material action, for example — when
a human’s consciousness controls his material body. Thus yet primary physical-chemical
processes, resulting in creation of some protein macromolecules and DNA (RNA), could be
go under a control of some primitive non-material, “virtual” informational structure, which
developed eventually, for example, in the human’s consciousness and which has built at that
to herself a comfortable house - the human body. At that it seems as rather probable,
nonetheless, that the human’s consciousness in recent state operates as some analogue of
standard computer — when her “active units”, i.e. “processor” and “random access memory ”
(“the short-term memory” in psychology) operate mostly outside Matter, using the human’s
brain as a “hard disk”; and all these units constantly exchange by information by using the

same or analogous forces as the consciousness uses when govern the rest body.

Corresponding “consciousness- material structures” forces, at least in living beings on
Earth, are very weak and practically weren’t measured till now by using existent instruments.
Nonetheless they really exist and act, and so 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 [purely non-material] thoughts. Then a variant is
possible, when human’s consciousness in some time will move to a new residence, obtaining
a stable and well reparable iron organism, which doesn’t require for its existence biological
food. Though such “humans” will, possibly, with a greater pleasure drink benzine that was

seasoned, say, 30-40 years in an oak tun.
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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 [social material] Being controls the [individual and social] consciousness™.

Though Marxism, as it seems, turns out to be correct explaining the social development 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.)
developing scenario with great probability have not finished on “the human’s consciousness”
state, rather probably 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 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 make a capitalism; as that was made thoroughly by Marxist communist parties in former
socialistic countries, having lead societies from military communism to capitalism..

As a result, it seems as rather probable, that observable now in our Universe development
“[practically] Matter — Alive — [human’s] Consciousness” (“more and more out Matter”)
quite naturally will continue as “...[human’s] Consciousness — “[human’s-?] Consciousness-

1” — “Consciousness-2”...; where “Consciousness-n”’ mean next subsets in the Set

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, men and women - are merely some informational

structures.
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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 be a “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/ development. In such cases the structure
becomes be too complex for be described by a formalized theory having a limited number of
postulates, as that till now is used in these sciences. 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
“Information” Set. 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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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 substance, radiation, etc., is some evolution 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

KaroueBsie ciioBa: napopmarst, MHOXecTBO, Matepus, Co3Hanne, BecenenHast, mpocTpaHCTBO,

BpeMsL.

1. BBeneunue

C aHTHYHBIX BpEMEH, BO3MOXXHO W paHee, B ¢uiocohun CHOPMHPOBAINCH IBE
OCHOBHBIC OHTOJIOTHYECKHE (M, COOTBETCTBCHHO - JITUCTEMOJIOTMUECKHE) KOHIICTIIIHH —
Marepuanm3m un Uaeann3m. O6e KOHIETITNH OBITH — M OCTAIOTCS IO CHX ITOP — OCHOBAHBI Ha
Bepe B HEKHE TpaHCIEHACHTalbHbIe (hyHnaMeHTanpHbIe CynHocTH. B MaTtepuanu3me Takon
CymHOCTEIO sBIIsIeTCS BedHas “Marepus’”; B Mmeann3me aHaNOTMYHBIX (TaKKE BEYHBIX U
TpaHcueHAeHTHBIX) CyurHocTel 6ombie — “boru”, “/lyxu”, “Unen” u T.1I.

[Tockonbky 00e KOHIEHIMH He Oojiee YeM Bephl, J0Ka3aTelbCTBO HCTHHHOCTHU

MIO00M U3 HUX OKAa3bIBACTCS HEBO3MOKHBIM, XOTS COOTBCTCTBYIOIIUC MOIIBITKHA, JUCITYTBI —

BpEMCHAMU BECbMa paJUKaJIbHbBIC — BEAYTCSA CHOBA U CHOBA YK€ B TCUCHUC TBICSYCIICTHIH.
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Ho B Ha camoMm xene mpOojeMa TpaHCIEHASHTHCTH B (Griocopuu — Kak ¥ MHOTHE
IpyTUe — pa3peninMa, MOCKOJbKY NeHCTBUTENbHO (QyHmameHTanbHas CymIHOCTb, KOTOpas
HaXoAUuTCA B OCHOBE BCCT0, a UMCHHO — I/IH(i)OpMa]_[I/ISI — HC ABJISICTCA TpaHCHeHZ[eHTHOﬁ u, 1o
KpaiiHell Mepe B NpUHIMIE, TMO3HaBaeMa 4enoBeKoM. OOOCHOBaHHME COOTBETCBYIOIICH
nHpopmarmmonrnort  (“Uudopmanus kak AOcomor” (“the Information as Absolute™)

KOHIICTIIIAN ) KOHIIETITUHU B (GU3HKE U GIIOCOPUH TPEICTABICHO B JaHHOM CTaThe.

Konnenus omnpeaenser wuHGOpManuoo Kak Haubosiee OOIIMH, pealbHBIA |
(dyHIaMeHTa bHBINA KOHIENT / peHoMeH - “AOCONoT”, KOTOPHIN CYIIECTBYET KakK abCOIIOTHO
OeckoHeuHOe MHOXecTBO (“MHOkecTBO “HMHpopmanus”) snementoB (MHOXecTBa) WU
WH(GOPMAIIMOHHBIX (T.€. JIOTUYECKHX) CBA3CH MEXIy OJJIeMEHTaMH, IMPH 3TOM KaKIbIH
aneMeHT MHOXecTBa Takke ecTh HeKoTopasi nH(pOopMaIoHHas cTpykTypa. COOTBETCTBEHHO
Marepusi, T.e. BEHIECTBO, W3NMydeHHE W T.N., 1 CO3HAHWE €CTh HEKOTOPHIE peaNTn3aluu
nHpopmaru. O6e CymecTBYIOT Kak CIeIU(PUIeCKHe — U OECKOHETHO MaJlbie B CPAaBHECHUU C

MHOeCTBOM — TIOJIMHOKECTBA MHOXeCTBa “VHbopmanms’”.

[IpencraBnsiemas KOHIEMIUS TIO3BOJISIET pas3peliaTh, WIH, [0 KpalHEed Mepe,
paccMaTpuBaTh Ha OoJiee BBICOKOM YPOBHE ITOHHMAaHHUs, 0a30BbIC OHTOJIOTHUYECKHEC U

AIUCTEMOJIOTHIECKHE MTPOOIEMBI B PIIIOCOPUH M €CTECTBEHHBIX HayKaX.

2. O nonstuu “Undopmarus™

Becbma wHTEpeceH (akT, 4TO TUCKYCCHS — a 4TO e Takoe WHpopMmarnws? - B
€CTECTBEHHO - HAYYHOH, TeXHWYeCKOW U (puimocodCckoil amTeparype B CaMmbIX Pa3HBIX
HaIpPaBJICHUAX BEICTCS YK€ MHOTHE TOJABI 0€3 BBIXOJAa Ha KaKOW-HHUOYAb COTJIAacOBaHHBIN
pesyabTar. (P. Abnees [1]) —

“...B 3aBucumoctm oOT o00NacTH 3HaHMSA, B KOTOPOW MPOBOAMIIOCH HCCIIEIOBAHME,
nHOOpPMALKS TIONYYWJIa MHOXECTBO OINPEACNCHHUIl: HHpopManms - 3TO 0003HAYECHHE COJACpPIKAHUS,
MIOJyYEeHHOTO OT BHEITHET0 MHUpa B IpoIecce MpHcrocobieHns K Hemy (BuHep), mHpOpmanms -
orpunanue >HTpornnu (bpuntosH); uHpOpMaLKMA - KOMMYHUKAaLUs M CBs3b, B IpOLECCe KOTOPOH
ycTpansercs HeompeneneHHocTs (lllenHon); wHpopmamms - mepemada paszHooOpasus (Omon);
nHpopManusl - OPUIMHAIBLHOCTh, HOBH3HA; WH(OpMalLus - Mepa CIOXKHOCTH CTpykTyp (Moub);
nHdopManus - BeposTHOCTb BbiOopa (Srmom); u T.1. Kaxknoe u3 3TUX onpeneneHuil pacKpbIBaeT Ty

WJIN MHYIO TPaHb (ACTIEKT) 3TOr0 MHOTO3HAYHOTO TIOHATHS .

He BmaBasice B TOApPOOHBIN aHaMW3 OUCKYCCHH, OTMETHM JIHMIIb, YTO €€
MPOTYKTUBHOCTh OKa3alaCch BECbMa HEBEIMKA, O 4YEM CBHJAECTEIBCTBYET, HAIpPUMeED,

KOJIMYECTBO OTpeAeNeHnid WH()OpMAIui, MPUBOIUMON PAa3NUIHBIMH aBTOPAMH B CBOHMX
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nyomukamsix. K mpumepy, B [1.C. UepnaBckuii [2] mpuBoautr He MeHee 20 pa3IMUHBIX
onpeneneHuid. OCTaHOBHMCS Ha  HECKOJIBKHUX M3 OmpereneHuil (moapoOHee CChUIKH CM. B

T.4. [2]), KOTOpBIEe HanOOJIee Pa3INUHBI [0 CMBICITY:

1. (Punocodekuii cnosapp) "Mupopmanms (or nar. informatio - o3HaKOMIIEHHE,
pas3bACHEHHE, NPeACTaBICHHE, MOHATHE) 1) cooOlLIeHne, OCBEAOMICHHE O MOJIO0KEHUH e,
CBElECHMs O ueM-1ubo, IepeAaBaeMble JIOAbMH; 2) yMEHbIIaeMas, CHUMaeMas
HEOTPEICICHHOCTh B PE3yJIbTaTe MOJYUYEHHUS COOOIICHHI; 3) COOOIIeHHEe, HEPa3phIBHO
CBSI3aHHOE C YMpPaBJICHHEM, CHIHAJbl B EJUHCTBE CHHTAaKCHYECKHX, CEMaHTHYECKUX U
MparMaTHUECKUX XapaKTEepPUCTHK; 4) mepenada, OTpaKeHHWE pazHooOpa3us B JHOOBIX
o0BeKTax U mporeccax (HEKUBOM U KUBOU MPUPOJIBI)";

2. "Uudopmanus o3HadaeT MOPSAOK, KOMMYHHKAIMS €CTh CO3JaHHE TOpPsIKa U3
Oecropsiaka WiTH, 10 KpaiHeH Mepe, yBEIMUEHUE CTEIEHW TOH YIOPSIOYECHHOCTH, KOTOopas
CyIIeCTBOBAJIA J0 MOIYYCHHS COOOIIECHNUS " ;

3. “Muadopmartis ecTh MPOSIBICHUE CBOMCTBA 00BEKTOB KUBOH MPUPOIBI OTPAKAThH B
(opMe ICHXMYECKHUX OIIYIICHUH IBUKEHUE 00BEKTOB OKPYKAIOLIET0 MHIpa’;

4. “HMudopmanus..- OJHO W3 CBOHCTB TMPEAMETOB, SBICHHUH, MPOIECCOB
OOBEKTHBHOW  JIEHCTBUTENHHOCTH, CO3JaHHBIX YEIOBEKOM  VIPABIISIONIMX  MAIIWH,
3aKJIIOYAIONIeeCs B CIOCOOHOCTH BOCIIPUHMMAThL BHYTPECHHEE COCTOSHHE M BO3JCHCTBUC
OKpYyXarolleld Cpeasl W COXPaHSTh ONpEeIelIeHHOE BpeMs pe3yJbTaThl €ro; IepenaBaTh
CBEIICHUS O BHYTPEHHEM COCTOSSHHM M HAKOIUICHHBIC TAHHBIC APYTHM IIPEIMETaM, SBIICHUSIM
U mporieccam

5. “Unadopmanus - 310 Qmiocopckas KaTeropus, paccMaTpuBaeMas Hapsay c
TakuMH, Kak [IpoctpanctBo, Bpems, Matepus. B camom o6mem Buzne nHGOpPMALNIO MOKHO
NpEACTaBUTh KaK cooOlIeHne, T.e. (GOopMy CBA3M MEXKIY HCTOUYHHUKOM, IepelaroliuM
cooOlIeHne U IPUEMHUKOM, €r0 MPUHUMAIOLINM ”,

6. “HUudopmarus, kak ¥ MaTepus, CYIICCTBOBala M CYIISCTBYET BCErna...
WNudopmarus — HeoTheMIIEMBI aTpUOYT MaTEPUU U ABMKEHUS, PEaTU3yIOMIUNA 3TOT CIIOCO0
CYIIECTBOBAaHWSI MATEPHH, SBIISIA Mepy W3MEHEHH, KOTOPHIMH COIMPOBOXKIAIOTCS BCE
MPOTEKAIOIINE B MUPE MPOLECCHI ;

7. (K. Beitmzekkep, 1959 r. mut. mo [3], ctp.39.) “Tenepp HauMHAIOT NPUBHIKATH K
TOMY, YTO HMH(OpMaIMI0 HEOOXOIUMO paccMaTpuUBaTh KaK HEYTO TPEThE, OTIUYHOE OT
MaTepud W Cco3HaHudA... OJrto [lmatoHoBckas wupmes, ApucroreneBckas ¢opma, Tak
oOnedeHHast, 9To YenoBeK XX BeKa NPEeAIoaraeT y3HaTb HEUYTO 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." (Mudopmauus ects napopmanus,
a He MaTepus U He SHeprusd. ToT MaTepHann3M, KOTOPHIH He IIPU3HAET 3TOT0, HE MOXKET OBITh
KHU3HECTIOCOOHBIM B HacTosIiee Bpems. [4]);

9.“OenoMeH WHQOpPMAIMA €CTh MHOTOCTaJMUHBIA, HEOOPATUMBIA IPOIECC
CTAHOBJICHHSI CTPYKTYpbl B OTKPBITOM HEPAaBHOBECHOM cHCTeME, HAYMHAIOIIMICSA CO
CIIy4aifHOTO 3allOMHEHHOTO BBIOOpa, KOTOPBIM 3Ta cUCTeMa JeNaeT, Imepexols OT Xaoca K
MOPSAIKY, W 3aBEPIIAIONIMICS IIeJICHANIPABICHHBIM JEHCTBHEM COTJIACHO alTOPUTMY WIIH
IporpaMMe, OTBEUYAIONTUM CEMaHTHKe BEIOOpa.” [5];

10. “HMudopmanus mnpencraBiseT coO0l KadeCTBEHHYI0 M KOJHUYECTBEHHYIO
XapaKTEPUCTUKY OPraHW30BaHHOCTH OTpakeHWs. BooOme uHdopmamus - 3To Kak Obl
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HeKoTopas " cuia ", HampaBleHHAs MPOTHUB JE30PTraHU3alMM M Xa0ca; B 3TOM CMBICIE
nH(pOpMaI HEOTAEINMa OT CTPYKTYPHOCTH, OPTaHW30BaHHOCTH MaTEpPHAIBHBIX CHCTEM

[6];

11. (Landauer,1999) “...Mudopmanus HEM30€KHO BIHCaHA B (U3UYECKYIO CpPEIy.
JT10 He abcTpakTHas cymHOCTh. OHA MOXKeT OBITh 0003HaUCHA MPOpPE3sIMU Ha TepdoKapTe,
OpHEHTalMel CTIMHA WX UMITYJIbCaMu, TepeiaBaeMbIMU HelipoHamu™ [7],

W, HaKOHEIl, —

12. “...Ecim BBl 3aMHTEpeCyeTech BOINPOCOM, YTO Takoe MH(opMalusi, W Haiinere
COOTBETCTBYIOILEE OnpeliesieHne HHYOpMauu B KaKOW-TM00 U3 KHUT (4TO, BOOOIIE rOBOpA,
TPYIHO CAeaTh, TaK Kak aBTOPBI MX M30€raioT aBaTh TaKoe OIpeleeHHe), TO MOXKHO C
OO0JIBIION YBEPEHHOCTBIO YTBEPXKIATh, UTO APYTHE aBTOPHI OyAyT ¢ HUM He cornacHel”. [8].

W3 mpuBeAeHHOTO BBINIC KAKETCSI BIIOJTHE €CTECTBEHHBIM, UYTO aBTOp [8] Bpome ObI
VMMeJ OCHOBAHHUSA IS IBHO BBIPAXKEHHOTO TleccnMu3Ma. OqHaKo, Kak OyIeT moka3aHo Jnaiee,
Ha caMoM jeie mpobiema ompenencHus ToHITHS “WHbDopManms” BIOIHE pa3pelmma,
TOYHEE - TI0 KpaifHe# Mepe, TOIaeTcs JOTHIeCKOMY aHAIN3y B OOIIEM BHIE.

Kpome TOrO, OTMETHM, YTO BCE MpHBEICHHBIC BBIIIEC OINPEACICHNUS TOHATHUS
“uHpopManys” HUMEIOT OOIMMI TMOHATUHHBIA AeQeKT — BCE OHHU TaBTOJIOTUYHBI:
“uHdpopmarist  ecth uHPopManusa” (“maHHBIE”, “anroputMm”, “cooOlieHue”, “‘CBeNeHHS U
T.1.). T.e. moObIe TOMBITKH ONPEACINTh MOHATHE “‘WHpopMarus’ depe3 4To-TO Ooiee
obmmee n (QyHIAMEHTANBHOE OKa3bIBAIOTCA O€3pe3yNbTaTHBIMHU, - XOTS CETOJHS YXKe B
y4eOHOM JIUTEpaType MOKHO HAWTH HECKOJIBKO ‘“‘Teopuii MHGOpMAIK’, TAKUX KaK TEOpHUs
uHpopmanun Xapmiu - llleHHOHA, HECKOJBKO “TCOPHId CIOXKHOCTH’, TCOPUU AITOPUTMOB,

aBTOMATOB H T.II.

3. O noadaTUM “MHOXECTBO”’

Crnenytoriee GpyHIaMEHTAIBHOE MTOHATHE, KOTOPOE HaM MOTPeOYyeTCs B AaubHEHIIeM
IpU TMOCTPOSHUU KOHIICNIMH — 3TO MOHATHE “MHOXecTBO”.  OKa3bIBaeTCs, 4YTO NpH
TMOTIBITKAX OIPEJIEICHUs TAaHHOTO MOHATHS B MATEMAaTHKE BO3HUKACT Ta K€ Mpo0iieMa, 4To U
[IPU OTIPENICTICHUH MOHATUS HHPOPMAITUU — JIF000e OTpeIeNICHUE OKa3bIBACTCS TABTOJIOTHEH,
(MHOXECTBO ecTh “Habop”, “aHcamOib”, “Kojuiekuus” [37meMeHTOB] W T.i.). Oriauuune
COCTOMT TMPAKTHYECKU JIUIIb B TOM, YTO Pa3BUTHE MATEMATHUKH MPOUCXOIUIIO IyTEM ee
MaKCUMAaJIbHON (hopMalin3allii, BBEJACHUS YETKHUX JIOTMYCCKUX IMPaBWJ/ OTPaHUYCHUN NpU
CO3/IaHUHM OYEPeqHOro  pasfena/ oONacTH NaHHOW HayKH, B TO BpPEMS Kak TMOIBITKH
(dhopmMamm30BaTh MOHATHSA/ D3JEMEHTH/ CBSI3M B HWH(GOPMAIMOHHON TEOPHUU OKA3aIUCh

CYIIIECTBEHHO MEHEE MIPOAYKTHBHBL.
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B koHe4yHOM HTOre B MaTeMaTHKE YK€ CTalo OOMICHPUHATHIM CYHTATh, YTO
MOHSATHE MHOXKECTBA €CTh HEKOE HEONpeleNsieMoe NEPBUYHOEC MOHITHE, KOTOPOE MOMXKHO
OIIPENIENIUTh TOJILKO OTPaHHMUCHHO dYepe3 Habop akCHOM, TOrJa KakK Kakjaas akchoma
OIpeeNIsieT OTACNbHOE CrieIIH(UIECKOe CBOUCTBO (HECKOIBKO CBOWCTB) MHOKECTBA.

dopManbHO CYIIECTBYIOT KaK U IpyTHe HOAXOABI K IpoOieMe OnpeieNIeHUs TOHATHS
MHO)XECTBa, HanpuMep (Hampumep, BaemioB [9]), Tak m HekoTopele ‘“‘Oonee oOmme” [10
OTHOIIEHUIO K MHOYKECTBY| TIOHSTHS; HAIpUMep MOHATHA Kateropuid u TormocoB (Goldblatt,
[10]; Baez, [11]; Jean-Pierre, [12]). Ho momoOHBIE dopManbHBIC paCIIMPEHUS MOHITHS
MHOKecTBa (DaKTHYECKH HHYEro CYIIECTBEHHOTO HE MO00aBIAIOT K  KJIACCHYECKOMY
onpenenenuto ['eopra Kantopa: “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 MHOMCeCm8oM Mol
noHumaem nw0boe coeounenue M onpedeneHHbIX pAIUYHBIX (PA3IUNUMBIX) 00BLEKMOS
YMO3peHUs unu Haulell Mblciu (Kkomopele 6yoym Hasvieamvcsa nemenmamu M) 6 edunoe

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

Takum 00pa3om, B MaTeMaTHKe CIOXKHUIACh BECbMa MUKAHTHAs CUTYaIlUs — CErOIHs
CYLIECTBYET HECKOJBbKO Teopuil MHGOPMALMK U TEOPUH MHOXECTB, B TO BPEMs KaK CaMH
HMOHATHS HHPOPMAIUK U MHOKECTBA ()aKTHUECKH HE OIPE/ICIICHBI.

Jns TOposSCHEHHS CHUTyallud BEpPHEMCS k KanTopoBcKkOoMy ompezneneHuio
MHOXECTBAa. B IaHHOM oOIpenereHuH KIIOYEBBIM SIBIACTCS  “‘ONpeodeneHHblX pa3iutMblX
(pazaunumslx) 0OBEKTOB YMO3PEHHS WM HAlled MBICIN — T.€. ONPEAEIUTH MHOXKECTBO (KaK,
BIIPOYEM, M YTO YTOIHO KPOME) OKa3bIBAETCSI HEBO3MOKHBIM 0€3 HCIIOIB30BAHUS TEPMHUHOB,
OTHOCSIIUXCA K TOHATHIO “mH(popMarus”. M B cBolo ouepenp, MOHATHE WHGMOPMAIUSL
MOSABIISIETCS. TOJIBKO B CIIydae IMOSIBICHHUS KAaKOW-TO albTEPHATHBBI (pasHOOOpasus) [HEKHX
JJIEMEHTOB MHOXkecTBa]. T.e. cucTeMa MOHATHHA ‘‘MHOXecTBO + WHdopMmarws™ Bcerma
CYILECTBYET B €IUHCTBE — MHOMCECMBO eCmb (eOUHCMEEeHHblll!) cnocob cyujecmeosaHus
ungopmayuy. MHOXKECTBO B JaHHOM KOHTEKCTE, €CTECTBEHHO IOHHMAaETCS B MIMPOKOM
CMBICTIE, T.€. HE TOJIBKO Kak ‘“‘coequHEeHHE 31eMeHToB . Ha MHO)XXecTBe Takke onpeneieHbl
nto0bie MH(POPMALIMOHHBIE CBS3W (HAaIlpUMep, MaTeMaTHYeCKUe Olepalui), KOTOpble MOTYT
CYILIECTBOBaTh MEXJy OSJeMeHTaMu (cM. ompeneneHuss uHpopmaruu 1-10  Bbime,
oTpesesieHns KaTeropuil, TOMOCOB, THUIOB M T.II.), OMpPENENAIONie KOHKPETHBIE CBONCTBA
MHOJKECTBA M €r0 3JIEMEHTOB IPY YCTAaHOBJICHUH JAHHON CHCTEMBI aKCHOM.

TekcT BbIIe, KOHEYHO, HE MOXKET OBITh MPHUHAT KaK HEKoe [MOJHOE] OoIpeneieHne

MMOHATHH PIH(i]OpMaHI/II/I u MHOXecTBa. IlomHoE OIIPEACICHHUE, YIKE XOTA OBl TOJIBLKO HOHATHS
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MHOJKECTBA, MOXKET OBITh JJAHO TOJBKO MYTEM ONPEOCICHUsI €20 KOHKDEMHbIX CEOUCME, M.e.
nymem HOCMPOEHUST CUCNeMbl aKCUOM, OTHAKO YK€ CETONHS SBIACTCA TNPAKTHUECKH
06IlIerI/I3HaHHBIM (1)aKT, qTO JaXE€ B HBIHCIIHEM COCTOAHUU TCOPUN OKa3bIBACTCA
HEOOXOJMMBIM, 4YTOOBI CHCTEMa aKCUOM Oblla OECKOHECYHOM. Tem He MeHee,
MOCTYJIMPOBAaHHAS 3[€Ch CBI3b MOHATHHA MHOXECTBAa M HWH(OPMAIMU JaeT BO3MOXKHOCTH
chopmyupoBats Oojiee oOmMit M 3PQPEKTUBHBINA TOXOA K paccCMaTpUBAaEcMbIM B JTaHHOU

CTaThe TpoOIIeMaM.

5. Hekoropsie cBoiicTBa nHMOpMaIuu

Kak yxe roBopwiioch BBINIE, B OTIMYME OT TIOHATHS MHOXECTBA, MOHATHE
“nHbopmarnys”’ (GopMaTN30BaHO, CYIIECTBEHHO B MEHBIIEH CTENEHH, T.€. €€ CB0lUCmEa He
npedcmaesnienvl 8 Gude CUCmeMbl AKCUOM, W3 KOTOPBIX MOXKHO OBUIO OBl IOCTPOWTH
HENPOTHBOPEUUBYIO H MOJNHYI0 Teopuio. CymiecTByoIye Teopur HHOpMaIuu (TouHee —
uX akcuomaruka), T.e. Xapriau- llleHHOHa (mpuMeHeHWe B CBsA3UM M (usMKe), Teopuu
CIIO)KHOCTH, aJITOPHUTMOB, aBTOMAaTOB M T.N. (OCHOBHOE NpPHUMEHEHHE B KUOEpHETHKE) —
0TpaxaroT (MO3BOJIAIOT (HOPMATU30BATh) CBOWCTBA AAHHOTO MOHATHS JIMIIb BECbMa M BeChbMa
orpaHuyeHHO. Takasi CUTyalMs €CThb CIIEACTBHE KaK OECKOHEYHOW CIOKHOCTH TOHSTHS
“uHdopManyg’, TaK 1 OrPAaHUYEHHOCTH S3bIKA, BKJIIOYas OTPaHMYCHHOCTh WHAWBUAYATBEHON
(4enoBeYEeCKO) MHTEPIPETALIUN CJIOB/ TIOHATHIA.

Tem He MeHee clieyaeM 37€Ch OJHO O0lee 3amMedyaHue: Jirodas WHPOpPMALUOHHAS
cHcTeMa COCTOsIasi M3 OoJiee YeM OJHOTO BJIEMEHTA, NOJDKHA COJCPKATh TaK K€ HEKHe
0azoBble (MO-BUIMMOMY B OCHOBHOM JIOTHYECKHE) TpaBHJa/ BO3MOXXHOCTH YTOOBI
CYIIIECTBOBAaTh MMEHHO KaK CHCTEMa KaKHX-TO HWH()OPMAIMOHHBIX 3JIEMEHTOB; KOTOpPHIE
SIBJSTIOTCSL  DJIEMEHTAMH  (DYHOAMEHMATbHO20 00ujeco Habopa npasun/ 603MONCHOCMeEl -

“Jlococa”, KOTOPBIA “‘IpeBpaliacT HEUTO HEOIIPEeAeIECHHOES B HHPOPMAITHIO”

Kpome 3Toro, MBI MOkeM chopMyITHpOBaTh HEKHE 0Ouyue CBOMCTBA WHMOpMAaITHH (B
JIOTIONTHEHNE K “‘ompenierieHHsM WHGopMaluu” B paslene 2 —KOTOpble Ha caMOM Jele

SIBIISIFOTCS JIMLIB ONIPEICIICHUSMU HEKOMOPbIX CE0UCME NHHOPMALIUH).

CroiictBo U1. Uupopmayus obvexmusna u ne mpebyem Hamuuus ‘‘pazymHozo
cywecmaa’” 07151 CB0€20 Cyulecmeo8ansl.
CroiictBo U2. Uupopmayus modxcem cywecmeosamv, no KpaiHeu mepe, 6 08YX
803MOMCHBIX cocmosiHusx. 1) — “guxcuposannas ungopmayus”, HAIPUMEP — PUCYHOK,
JUCTUHT KOMIBIOTEPHOH NpOrpaMMBl, U 2) — “Ounamuyeckas ungopmayus” - MEHSIOLIEECs

I/I306pa)KCHI/IG, pa60Ta MMpoOrpaMMHOTO KOJia B KOMIIBIOTEPE U T.II.
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3mech  HEOOXOOMMO  HEKOTOpOE  AIHCTEMOJIOTHYECKoe  oTcTyruieHue. s
JabHEHIIIEro pacCMOTPEHUSI OTMETUM, UTO JH00ds OeticneUmenbHo HOBAsl UHpopmayus o
eHeuwinem [no omuowienuto K uenogexy] Mupe moowcem Obimb NOIYUEHA HEN0BEUECKUM
CO3HAHUeM MOAbKO 6 pe3yabmame  IKChepumenma(os), Jioboe HoGoe 3HaAHUue ecib
Kamez2opusi IMRUpUYecKkas. ITO HOBOE 3HAHHE B HayKax O(QOPMISIETCS B BHIE “‘aKCHOM
(“mocrymaroB”, ‘“3akoHoB Ilpupoasr”’). B mampHelmeM co3HaHUE MPUMEHSET aKCHOMBI JIJIs
Oonmee TMOAPOOHOTO OMUCAaHWSA/ aHaidW3a NPHUPOMHBIX IMPOIECCOB WM, HAIPUMED,
MaTeMaTU4YECKHX, IPOOJIeM, peliasi HHKEHEPHBIE 3a1a4i MU CO3/1aBasi TEOPHUH.

bonee Toro, xak mokazan K. I'emenms eme B 1931 1. [13], oKaspIiBaeTcs, 4ToO
CYLIECTBYET HEKasi IPaHMLA CJIOKHOCTH MaTeMaTHYeCKOil TEeOpHH, 32 KOTOPOH TEopHs, Aaxe
OCHOBaHHas Ha HENPOTHBOPEUYMBOW CHCTEME AKCHOM, CTAaHOBUTCA HEIMOJHOH — B TEOPHUH
CYLIECTBYIOT MCTHHHBIE yTBEP>KACHUS, KOTOpble B Hel HemokasdyeMsl. llpumepom, BechMa
BEPOSITHO, MOKET OBITh (PaKT HEAOKa3yeMOCTH MCTUHHOCTH/ HEHCTHHHOCTH KOHTHHYYM —
runotessl B ZFC teopun, ycranopnenusiil K. 'egenem u I1. [Ixx. Kosnowm [14], [15]).
B ToMm umcne u cBoiicTBa mH(pOpManny, yKazaHHbIe BblIe (onpeaenenus 1-9, 11 B
paszzene 2, cBoiictBa M1, MU2) ecTb BeIpaKC€HHBIC C WCIONB30BAaHHEM HEKOTOPOTO SI3bIKa B
BUJIE ONpENeNICHHBIX “NOCTYIAaTOB” amMnupuyeckue dannsvie 1 B 3TOM OHH (CBOWCTBA) CMBICIIE
MaJI0 YeM OTIMYAlOTCS, HalpuMep OT 3aKOHa BCEMHUpPHOTro TsaroreHus Hprorona. OpHako
UMeeTCs pyHOamMenmansbHoe omaudue mexncoy nocmyiamamu UHGopmayuu u nocmyiamamu
6 ecmecmeennvlx Haykax (‘“3axonamu Ilpupoowr”). BTopble, CTPOro TOBOPS, “HE WMEIOT
mpaBa OBITH TOCTyJaTaMH~ - TIOCKOJIBKY OCHOBBIBAIOTCA Ha HEOOXOIUMOM, HO
HEJOCTaTOYHOM KPHUTEPHH MTOBTOPSEMOCTH KOHKPETHBIX SKCIEPUMEHTAIBHBIX PE3yJIbTaTOB B
KOHKPETHBIX yCIOBUsIX. IS TOTO, 4TOOBI 4MCIIO NEIUIOCh HAa 9 HEOOX0OMMO, YTOOBI CyMMa
NeCATUUHBIX Ludp Aenuiack Ha 3, oqHAKO U3 (aKTa, YTo 3TO TaK, HE CICLYET, YTO AAaHHOE
qHCII0 00s13aTeNnbHO AenuTes Ha 9. TouHO Tak )ke U3 (aKTa, YTo B 1 IKCIEPUMEHTaX IOIy4eH
OJIMH U TOT XK€ Pe3yJbTaT, HUKOUM 00pa30M He CIEAyeT, YTO pe3yabTaT OyneT Takol ke B
n+1 skcnepumente. Jlornuecku, ckaxeMm, - (PU3UK, MOXKET TOJIBKO 6€pums, 4YTO PE3ybTaT
n+1 skcriepuMeHTa OyAeT “B COOTBETCTBHH C TeopHei” B WacTHOCTH IIMPOKO M3BECTHOE
yrBepxkaeane M.Hprotona “I do not feign hypotheses” - (“S rumore3 He M3MBIILIA”) —
NPUHLMITNAIEHO HEBEPHO, 3aKOH BCEMUPHOT'O TSATOTEHHS, KaK U Mpoyue 3akoHsl HeroToHa (1
MOOBIe ApyTHE, TIO0 KpalHeW Mepe, - 6 eCMmeCcmEeHHbIX HAyKax) ecmb He 0olee uem
2Unomesvl, XOMs U 6036e0eHHble 8 PAH2 NOCIYIAMOS.

B cnyyae uHpopManuu Mbl UMeeM NPUHIMIHAILHO WHYIO CUTYALHIO - OOCMAMOYHO
00UH paz dKCNEPUMEHMAIbHO OOHAPYHCUMb UHGOpMayulo, m.e. A3bIK, Kakoe-HUOYOb
MHOJICECMB0 U HAOOP NOSUHEeCKUX NpAuil HA 9MomM MHOXKecTBe (cM., Takke, [16]), kak
OKa3bIBACTCSI BO3MOKHBIM JIOTUYECKU 00KA3aMb, 9TO I MHPOPMAIMK 3TH NpaBuia (B T.4. —

TIPUBEJICHHBIC BEIIIC OMPEACTICHUS U CBOMCTBA) 8epHbl 0151 UHGopMmayuu ece2od.
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B ToMm umcne Bcerma BepHo u CBoiicTB0 M3, KOTOpOE MBI MOJYYUM CIEAYIOLINM
obpazoMm. [[Js ATOrO0 paccCMOTPUM IMOHATHE ‘“‘MyCTOrO0 MHOXKECTBA”~, KOTOPOE BBOJUTCS B
000 TEOPHH MHOXKECTB: MTyCTOE MHOXKECTBO €CTh MHOXECTBO, HE COZeprKalllee HU OJTHOTO
aneMeHTa (cM., Hampumep, [9], [17]). Takoe MHOXECTBO, B OTIMYHE OT JIFOOBIX IPYTUX
MHOJKECTB YHHUKaJbHO — ITyCTOE€ MHOXECTBO CYIIECTBYET TOJHKO B €IUHCTBEHHOM YHCIIE,
0C30THOCUTEIHHO K TOMY, CKOJIBKO M KaKMX CYIIECTBYeT MHOXKECTB  BOOOIIE (BIpOYEM,
gacTo OBIBAE€T MOJIE3HBIM OINPEAEISATh KOHKPETHOE ITyCTOE MHOXKECTBO ISl KOHKPETHOTO
MHOXeCTBa). I eciii MBI BCHOMHHM, YTO JIFOOO€ MHOXECTBO €CTh, BOOOIIE TOBOPS, CIIOCO0
CyIIleCTBOBaHUS MH(OPMAIINKU, TO 00S3aHBI CIENATh BBIBOA O TOM, UTO 1)YCHIOE MHONCECBO
codepoicum 6 cebe 6ce BO3MOdICHVIE (U “He803MOJICHbIe ) DlIeMEHMbl 8CeX BO3MONCHBIX
MHO2CeCm8 — IJI TOTO, YTOOBI ONPENIeUTh MTyCTOe MHOKECTBO HEOOXOIMMO YKa3aTh, 4TO B
JTAHHOM MHOYXE€CTBE OTCYTCTBYET TaKOW-TO, TaKOW-TO, TAKOW-TO M T.A. — JO ‘‘a0COIIOTHOU
OeckoHeyHOCTH” (TOHATHE ‘“‘a0CONIOTHOE” OYAET ONpenesieHO KOppeKTHO Huke, CBOWCTBO
H6) — simemeHT; OKa3bIBaeTCs, YTO IMyCTOE MHOXECTBO COBCEM HE TaK IyCTO, KaK 3TO
MPUHUMAETCS] B MAaTEMaTHYECKOI TEOPHH.

TepMun “mycroe MHOXECTBO” Ha “uH(pOpMaIIMOHHOM”  SI3BIKE MOXHO
chopMyIupoBaTh Kak yTBEpXKAEHHE ‘“‘Hem Huueco”. W mamee, Tak K€ Kak W Ui IyCTOTO
MHOXXECTBA BBINIE, MOXHO CHENIaTh BBIBOJ, YTO BBIPAKCHHE “Hem HUue20”’ CONEPKUT
nHpopMaIio 0060 BceM — YTO €CTh, YTO MOXKET OBITh (M 4YTO ‘““He MOXET OBITh’, HO
CYIIECTBYET Kak JIOKHas WH(OpMAIUsi) B MaKCHMajabHO (aOCOMIOTHO) OECKOHECYHOM
@ynoamenmanorom muodcecmee “Unpopmayus”.

OpHako cieayer MPOBECTH  OYEBHIHYIO NMPABKy JaHHOTO YTBEPXKACHHUSA, T.K. OHO
HEKOPPEKTHO, TIOCKOJBKY CyIecTByeT wuH(popmamus, uto HeT Hudero. COOTBETCTBEHHO
MpaBWIBHBIM ~ OYICT Oeckomeunoe yukiuveckoe ymeepoicoenue (Oanee  “Hynesoe
ymeepacoenue”):  “Hem Huuezo, Kpome UHDOPMAYUU O MOM, HYIMO Hem HUu4e20, Kpome
ungpopmayuu...” . T.e. HyneBoe yTBepkIeHHE €CTh OJHOBPEMEHHO M (DHKCHPOBAHHBIN U
TUHAMUYECKUI HH()OPMAaIMOHHEIN JIEeMEHT.

Bepnaemcs x ompenenenusm 1- 12 (3a uckmodenneM “‘onpeneneHus”’ H. Bunepa) B
pasgene 2. IlpakThuecku BO BCEX STHUX OIPENEICHUSX HESBHO MPUHUMAETCS, YTO IS
CylecTBOBaHUSl HWH(OpManuu HEoOXoauM “HocuTeNnbh WHpopMmaruu” —  (Hampumep —
YeJIoBEeYeCKUi) MO3r,  mamupyc, KommbioTep, T.n. Opnako HyneBoe yTBepxkIeHue,
cogeprkaiee GyHIaMEHTaIbHO OECKOHEUHYIO HH(OPMALIMIO M0 ONPENEICHUIO CYIIECTBYET

B OTCYTCTBHE KaKuX JIN0O “HocuTenelt napopmanuu”. OTcroaa cieayeT

CroiictBo  M4: 6 cywecmsosanus uHgopmayuu Hem HeobOXooumocmu 8

cyuecmeoeaHuu Kakoeo — mo 6HeulHezco Hocumesnd, a mak KAK Hocumeilb ece-maku
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HEoOX00uM, mMo eOUHCMBEHHO BO3MOJCHbLIM OKA3bIBAEGMCSA 8APUAHM, K020d —CAMda
ungopmayus seisiemcs Hocumenem ungopmayuu. Bripouem, NaHHBIA BBIBOJ MOKHO OBLIO
OBl clienaTh U paHee U3 SKCIEPUMEHTAIBHOTO (akTa, 4To Jr00o0e orpelesieHrne HHPOPMaIU
TaBTOJOTUYHO: TO, YTO MH(POPMALIUS €CTh HOCHTENIb CaMOW ce0sl U TO, YTO OHA MOXET OBITh

OTIpEIICIICHa TOJIBKO uepe3 camy ce0sl, eCTh PaKTHICCKH OJIHO M TO JKe.

[TpoBoxsi paccykIeHusl, aHAJIOTUYHBIE TOMY, KaK 3TO ObLIO B Cilydae IyCTOTO MHOXECTBA,
roJiy4aeM
CoiictBo U5: 110601 s1emenm 1106020 MHOdMICECmMBa — cooepocum 6 cebe  6ce

6803MOCHble (U “‘HeBo3MOdICHbIe ) neMeHmbl 8cex/ T0ObIX MHONCECME, M.e. MHONCECHBO
“Uncopmayusa” 6 yerom. B camom pene, s TOTO, YTOOBI XapaKTePU30BAThH (BBIICIHTH)
KOHKPETHBIM 3JIeMEHT HeOoOXOIMMO YKa3aTb BCE OTJIMYMS IAHHOTO DJJIEMEHTa OT J00To
IPYTOT0, BCAKHMH AJIEMEHT B MHOXKeCTBe “MHbopManms’™ cymecTByeT Kak OUT HHGOPMAIIHH:
“S/me-5”, rae BO BTOPOH YacTH COMEPIKUTCS BCS HHPOPMAITHS 000 BCEX MPOYHX dIEMEHTaX
MHOkecTBa “MHbopMmarusa™; B BUIAE OTpUIAHU, HO KOTOpPOE, TEM HE MEHee, COBIIajacT B

ocTanbHOM ¢ uH(popMarueit o 1o00M/ BceX 3JIeMEeHTaX.

Criucok CBOHCTB HH(OPMALIMK MOKHO OBUTO OBl IPOJIOIKATH, U CIIUCOK OKa3aJIcs Obl
OeckoHeuHbIM. Ho yXe mpuBeAeHHBIC BBIIIE CBOMCTBAa AAIOT BO3MOXKHOCTH ITOKAa3aTh
YHHUKaJIbHOCTh M (YHIaMEHTAJIbHOCTh (eHOMeHa HHpopMmauuu. B Tom uymcne U3 STHX

CBOMCTB CIIEyET:

- (He3aBUCMMOE HHU OT 4Yero Jub0) cyuwiecmeosanue “MakCUMAIBHO (20COJIOTHO)
OeckoHeUHOT0 W (yHIaMeHTaJIbHOro” MHOXecTBa “MHpopManus” W, COOTBETCTBEHHO

JTAaHHOM KOHIICTIIIHH;

- noanoma  MHOXecTBa/ KoHueniuu “UHbopmaiiusa”, MOCKOJBKY Ha MHOXECTBE HE
CYIIIECTBYET OTepalnii, B pe3yJbTaTe KOTOPBIX HEKOTOPHIM 3JIEMEHT (IF000T0) MHOMKECTBA
Mor OBl TepecTaTh OJJIEMEHTOM MHOXecTBa ‘“Mudopmanusa”’. Kpome Toro,  maHHOE
MHOXXECTBO COJIEPKUAT BCIO/ JIFOOYI0 BO3MOXKHYIO JIOKHYIO HMH(popManuto. [Ipuiem oObem
JIO’)KHOW WH(OPMAITUH, BO3MOXKHO, OCCKOHEYHO IPEBHIIACT 00heM MCTHHHOH, (XOTs, MMes
Ieno ¢ “a0CONIOTHBEIMU ~ OCCKOHEYHOCTSAMHU, T.€. 3a TMpeleiaMH JO CHX TIop
paccMaTpuBaeMbIX B MaTeMaTHKE CIydaeB MHOMECTB, TaKOe YTBEpXKACHHE Tpelyer

TIPOBEPKH);
- Henpomueopeuugéocmp IaHHOW WHPOPMAIMOHHOW KoHIeNmMu. B camom xere,

HCIIPOTUBOPCUUBOCTDH HeKOTOpOﬁ TCOpI/II/I/ KOHICTIUN B MAaTEMATHUKE O3HAYACT, YTO B paMKax

JTaHHOM TCOPHUHU HEBO3MOXHO [JOKa3aTb HWCTUHHOCTH ():[ByX) JJOTHYCCKHM  HCCOBMCCTHBIX
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pe3ynbTaToB — 0043aTe€IbHO OAMH W3 BBIBOJAOB B TEOPHUH JOJDKEH OKas3aThCs JIOKHBIM. B
MPOTHBHOM CIly4dae TEOpHsl TPOTHBOpEeUUBa (M, COOTBETCTBEHHO, B Cllydae OOHApYKCHUS
Takoro (axkTa mepecraet ObITh Teopuei). B ciydyae maHHO!N KOHIIENIIMU, TAKOE TOJKOBAHHE
HE MPEACTABISAETCS NPUMEHUMBIM, B T.4. II0 NPUYUHE TOTO, YTO IOJYYECHHE JIOKHOU

“H(pOpMAaITIU TPUHIUITHATLHO HE TPUBOINT K BBIBOY O JIOKHOCTH KOHIICIIITHH;

- B CmIy aOCOJIOTHOH MONHOTHI W (YHOAMEHTAIBHOCTH MOHATHS HWH()OPMAINK MBI
NPUHYUNUATILHO He MOdceM 8bllimu U3 npedeiog NaHHOTO TIOHSTHS, YTOOBI dokazamb e2o

€OUHCMBEHHOCHLD.

VKameM, TAKXC, CIIC HCKOTOPLIC 0a30BbBIC CBOMCTBA I/IH(I)OpMaLU/II/IZ

CoiictBo U6: [lockonvky npeobpazosanus (onpedeieHue KOHKPEemHOl) ungopmayuu
Cc800UMCsL K nepebopy antbmepHamue, HeCMOmpsl Ha 8010 “abCcontommyo beckoHeuHocms ™,
MHOdcecmso “Unopmayusiy *, secoma 6eposimuo, Ouckpemuo .

B onpenenenun coiictBa M6 ecTh ABa MOHATHS, KOTOpPBIE TPEOYIOT JAOMOJIHUTEIBHBIX
nosicHeHu#. Bo-mepBhIX, 3TO MOHATHE “OUCKPETHO” (XOTSA U C 3aMEUaHUEM ‘“‘BecbMa
BEPOSITHO”), TOCKOJNBKY, HampuMep, CYIECTBYeT KOHTUHYYM (KOTOpBIH, KOHEYHO, €CTh
MMOIMHOKECTBO MHOXKECTBa), KOTOPHIN IO OINpeNeieHnio He AUCKpeTeH. Bo BTOphIX — B
CTaHJApTHOW TEOPUM MHOXXECTB YTBEP)KIACTCS, HYTO “abconoTHO  OeCKOHEYHOro”
MHOXECTBa HE CYIIECTBYET — €CJIM MPHHAThH, YTO TaKOE MHOMXECTBO X €CTh, TO BCErAa OT
HEr0 MOXHO 00pa3oBaTh CTENEHHOE MHOXKECTBO, 2°, MOIIHOCTh KOTOPOTO CTPOrO GObIIe
MHOXecTBa X. OmHAKo, HAIPUMEpP, MU3BECTHO, YTO €CIIM BEpPHA KOHTHHYYM - THIIOTE3a, TO
MOITHOCTh KOHTHHYyMa paBHa MOIIHOCTH “‘AMCKPETHOTO” CTETIEHHOTO MHOXKECTBa
HATYpAIbHBIX uHceld, 2%, T.e. HENpEepbIBHOE M IHCKPETHOE B KAKOM-TO CMBICIE BIIOJNHE
SKBHUBaJICHTHBI. COOTBETCTBEHHO OECKOHEYHAs TIOCIEeI0BATEIbHOCTh CTETICHHBIX MHOXKECTB
naxke HatypanbHbIX uncen Y=2%, .. ¥=2""" . k—oo, (rme oo, 03Hauaer, B CBOIO ouepess,
“abcoyroTHasE OECKOHEYHOCTE’), KOTOpas B ONPEACICHHON CTENeHH MOJICIUPYET “‘Tiepebop
aJIbTEpPHATUB”, JOJDKHA HMMETh MAaKCHMAaNbHYI0 MOIIHOCTH (OBITH  “abCOMIOTHO
OECKOHEUHBIM® MHOXXECTBOM), TIOCKOJBKY B JTOM cjlydae TMOHATHE 0Opa30BaHUS

“CIeMyIONero CTENEHHOTO MHOXKECTBA HA OECKOHEUHOCTH TEPSIET CMBICT.

Jpyroil monxon npu paccMOTPEHUH NMPOOIEMbI “abCONMIOTHO 0ECKOHEYHOTO” CIIEAyeT
W3 TOHATHA “HyJb”. XOTA MPaKTHUECKH JII00ast apupmMeTrnka coaepkut “0” u B OOJIBITNHCTBE
CllyyaeB OH IPHMEHIETCS KaK HEKOe YHCII0, OH YHCIOM HE SBISIETCS M BBOAUTCS B
apuMeTUKU CIelUaTbHBIMU NIPaBUIaMU. B 1€HCTBUTENPHOCTH HYJIb HE €CTh YHMCIIO, HyJb —

9TO KOHKpPETHOE ITyCTO€ MHOXKECTBO [UIsI KOHKPETHOTO  MHOJXKECTBA 4HCEN: ‘‘[3/1ech
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(Hanpumep, Ha 4YHCIOBOW ocH)| ymcen Her’. MMeHHO TodToMy B Jt00OH apudmeTHke
paspelieHo aeneHne Tr00ro yucia Ha J000e CKOJIb YTOJHO Majoe YHCIIO, HO 3amperieHo
JieTIeHWe Ha HyJb, MOCKOJIBKY pe3yJbTaT OKasbIBaeTcs “abCONIOTHO HEONpeelICHHBIM .
TakuM 00pa3oM, MBI MOXEM paccMaTpuBaTh aOCOJTIOTHO OECKOHEYHOE MHOXKECTBO Kak
HEKWH pe3ybTaT (aKkCHOMY ?) IeNeHHs JIF000T0 “00BIIHOT0” YHciia [BO3MOXKHBIX BAPHAHTOB

4ero-JIM00]| Ha HYIIb.

CroiictBoN7: (Ilo xpaitnelt mepe, nctuHHas wWHPOpMAIus) uungopmayus 6

MHOdHcecmee “Unopmayus”, a makoice 8 €20 0ZPAHUYEHHBIX HO MOMY ULU UHOMY NPUSHAKY
noOMHOdICECmeax, modicem Ovimov ‘“‘abcomomno mounoiu”’. Hampumep — nBa MISHTHYHBIX

TeKcTa “‘abCOIOTHO TOYHO™ COBITAJAIOT 110 CMBICITY; H:

CroiictBo U8: /3 moeo, umo Hynesoe ymeepoicoenue, codepiicawjee 0anHvle 0060
6CeM, BbIPAUMO HA NPAKIMUYECKU TT000M SI3bIKe,  Cledyem, Ymo U OCMAIbHAsL UHopmayus
u3 mrodicecmea “Ungopmayus”™  svlpazuma Ha Kakom — aubo s3vike.

XoTa u IIpu yCJIOBUU OECKOHEUHOI0 Ppa3BUTHUA A3bIKA...

6. [Ipumenenue konuenuuu. Marepust, Co3HaHuE

ITepBBIM OCHOBHBIM BOIIPOCOM (HI0CcOMUN HE SABIAETCSA Bompoc “UTo mepBHUYHO —
Marepus win Coznaane?” [16], TAKOBBIM SBISETCS BOTIPOC “A uymo xe Takoe Matepus
Cosznanmne? .

B pamkax wueobxooumo smnupuueckozco (CM. pasfen 5) momxona B TTO3HAHUH
BemHero mo OTHOUIEHWIO K HWHIWBUAYAIBHOMY CO3HAHUIO, Ha 3TOT BOIPOC OTBETa
MOJTyYUTh HENb3sS — TOMY CBHUJETENBCTBO €CTh JIUTEIILHOE COCYIIECTBOBaHHE W OopbOa
JIBYX OCHOBHBIX (pumocodckux xoHmemnuii — Marepuanusma u Mneanmnsma. O0e KOHIENIIAN
BeIYT (PAKTHUECKU OEeCnioOHYI0 OUCKYCCUIO Ve HeCKOIbKO mblcauenemuil, U 3TOT TOINTHN
SKCIIEPUMEHT MPAKTHYECKN OJHO3HAYHO YKa3bIBAET, UTO 0Oe KOHYenyuu ecmv He Oojiee uem
6epbl — 00KA3aMb UCTHHHOCTH TOW WJIM HHOW KOHLIEIIIMY HEBO3MOXKHO.

B ocnoBe Martepuanusma yexur “cuctema 3akoHoB [Ipupoasl”, ogHaKo, KaKk yxke
YKa3bIBANOCH BBILIE, JTI000W 3akoH Ilpuponasl sMOupuyueH U NOTOMY MOCTylIupyercs (T.e. —
MpUHUMAETCST Ha Bepy) Kak Heuro mepBuyHoe. T. e. MarepuanusM ecTb HU 4YTO MHOE, KaK
Bepa B Bemukuit Marepunanuctuueckuii [lpunnun “Omo mak, nomomy umo smo max’ H
MOTOMY, HallpuMep, OH HE MOXXET OTBETHTh Ha BIIOJHE €CTECTBEHHBIN BOMPOC — “IOYeMy
3akoHbI [Ipupoasl BooOIIe CyIiecTBYIOT?”.

Wneanu3zm Oonee 3MUCTEMOJIOTHYECKM OOOCHOBAaH: OH YTBEPXKAAET, YTO 3aKOHBI

ITpupoas! ycraHosieHsl pasyMHbiM Co3natenem, koraa OH co3paBan 3Ty camyto Ilpupony.
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Opnnako eme B koHie 18 crosnerus M. Kant moka3zan [18], 4To g0Ka3arh CylecTBOBaHUE/ HE
cymectBoBanue Co3garens HeBO3MOKHO. Kpome Toro, mist cozmanus [Ipuposasr “u3 Huuero”
HeoOxoanmMo, uTo0sl Co3marens ObLT BCEMOTYIIMM, OJHAKO, KaK 3TO OBLIO TIOKA3aHO eIle B
Cpe,Z[HI/Ie BeKa, TaKad CUTyalus JIOTUYCCKU IMPOTUBOPCUMBA. COOTBCTCTBGHHO B HI[CEUII/ISMG
TTOSIBIITIOTCS  ““MaTEPHATTUCTUICCKUE” BOIMPOCH, HAapUMEp — a OTKyJAa (Kak) TOSBHIICS

Cosnarens?

Takass cuTyarusi BO3HHKAeT IMOTOMY, 4TO. HOHATHA “‘Marepus” u “Co3HaHue” €CTh
moHATHS ~ Mera-[MIHHCTpUM-]-  Qmtocopckne ©  TONBKO  TPEICTaBieHHAs  3/1eCh
nH(GOPMAIIMOHHAS KOHIIETIIIHA ITO3BOJISIET €€ CYIIeCTBEHHO MPOSACHNUTh. Kak moka3aHo BEIIIIE
— uwHQOpMamHi  CYIIECTBYeT Bceraa, “abcoMoTHO OECKOHEYHO [OoJTroe BpeMs’; OHa
(yHIaMEHTaIbHO, JIOTHYECKH, He Modicem Obimb Hecywecmayioueti. JIns cymiecTBoBaHUS
nH(pOPMAINH HE HYKHO HUYETO JIOTIOJIHUTENEHO K HEH caMOi; B TOM YHCIIe, HallpuMep, — He
HY’KHa OTAETBbHO Takas “HemoHsATHas Bellb Kak “‘HenmH(opmaunonHas Matepus”. B camom
Jene — XOTs Mbl He MOXEM JI0Ka3aTh €JUHCTBEHHOCTh MHoxecTBa  “Undopmanmsa”,
MPEACTABISACTCS BIOJHE OYEBWUAHBIM, YTO Ja)Ke €CIIM CYLIECTBYeT HEKWi BHEIIHHH I10
otHomieHnto kK MuoxectBy Co3nmarens (KOTOpPBIH HOJDKEH CyLIecTBOBaTh  “‘Oonee
IUIMTEeTIbHOE BpeMsi yeM Bceraa”. XOTs MBIl HE MOXEM, B MPUHIIMIE, WUCKIIOYUTH TaKylo
BO3MOXKHOCTB), TO 3TO BHemHee wue Mmoowcem Ovbimb 6vipasxiceno 6 6ude Kakou-mo
ungopmayuu; B TO BpeMsl KakK OIBIT MOKa3bIBAET, YTO CBOWCTBa Marepun MH()OpMaAIHOHHO
BITOJTHE BBIPA3UMEI.

Bonee Toro, kpome Marepuu ects emie 1 Co3HaHHE, KOTOPOE SIBHO “HeMaTepHaIbHO
" sBHO “uHpopManuoHHO”. (IlombITKM pemmTh BOIpoc omnpenencHus mousaTus “Co3Hanue”,
naszvieass Co3HaHWE 4YEeM-HHOyAb Bpojae “Beicmias (opma CyIecTBOBaHMS/ IBIDKCHHS
Marepun”, “BBICIITHI YPOBEHB TYXOBHOW aKTHBHOCTH YeJIOBEKA KaK COITMAIIBHOTO CyIIecTBa”
W T.aI., CEPbe3HBIMH Ha3BaTh OYEBHIHO Henb3st). [loamomy enonmne pazymHo
npeononoxcums, umo u Mamepus u Co3nanue ecmv, HA camom oOene, ap3auuHble,
cneyugpuueckum  00pazom  OpZAHU306AHHBIE  NOOMHONCECHEA MHOdCECMEa
“Uugpopmanun”. IlockonbKy Kaxaplii aneMeHT MHOXKeCTBa Beeraa HH(PpOPMAIMOHHO CBSI3aH
CO BCEMH OCTaJBHBIMH 3JIEMEHTaMH, TO 3TO BEPHO U JJIS BCEX AJIEMEHTOB MOAMHOXKECTB
Marepus” u “Co3Hanue”; T.€. nontMHoxectBa “Matepus” u “Co3HaHue” ecTb

MNPUHOUIIAAIBHO OTKPBITBIC CUCTEMBIL.

bonee HO,E[pO6HO IIOHATHA MaTepI/II/I u Co3HaHUSI MBI paccMOTpuM Jajie€, OAHAKO,
IMOCKOJIBKY B PA3HBIX (I)I/IJ'IOCO(I)CKI/IX KOHICTIOUAX JAaHHBIC MOHATHA YaCTO TPAKTYKOTCA IIO -
pa3HoMy, B OaHHOM pasJcii€ BBCACM O6HII/II>'I MMpU3HaK, MO0 KOTOpOMY B ,[[aHHOﬁ pa60Te

pasmensioTcs MaTepualbHbIe U HEMaTepHalbHbIE (B T.4. - oTHOcsmuecs K “Co3HaHUSIM )
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O0O0BEKTHI, TPOLECCH, siBIeHHs W T.M. [lockonbky Marepuss u Co3HaHHME €CTh pa3HbIC
(HampuMmep, 3TO CclelyeT W3 HENPUMEHUMOCTH (HU3MYECKHX 3aKOHOB K IMpoleccam
MBIIIICHNUS ), CIeU(PUIecKy OpraHU30BaHHBIE TTOJMHOXKECTBAa MHOXecTBa “MHbopmanms”,
MIPUMEM, HYTO K I2IeMeHmam, obpazyrowum  noomHodxcecmgo ‘“‘Mamepus”, omunocamcs
anemeHmol (00veKmyl, NPeOMembl, RPOYECCyL, U M.N.), KOMOpble MO2YM 83AUMOOeCE08AMb
— m.e. 0OMenusamvcs uHopmayueti - mexncoy coboll ¢ UCHONb308AHUEM UCKTIOUUMETbHO
ucmuHHot uHgopmayuu.  Ecau snemenm umeem CHOCOOHOCMb NPOU3BOOUMb U/ ULU
BOCHPUHUMAMb NOXCHYIO UHGopmayuro (ITO MOXKET OBITH B T.4. NMPHU3HAKOM ‘“KUBOE/ HE
KHUBOE”), MO 3MOM d/leMeHm HeMamepuaier U OMHOCUMCS K OPY20MY — HEMAMEPUATbHOM) -
noomuodicecmegy. [lonMHoOXkecTBa MOTYT, KOHEYHO, nepeceKaTscsi, HampuMmep -
noagMuoxectBa “Marepust” u “Co3HaHHE”, UTO SKCIEPUMEHTANbHO CIEOYEeT U3 TOro,
YeIIOBEeUYeCKOe CO3HAHME VYIpPaBIsSeT KaKUMHU-TO HEW3BECTHBIMU CETOJHS CHJIAMU

YCIIOBCUCCKUM TCIIOM; KOTOPOC, NPECKAC BCCTrO, €CTh MaTepI/IaJ'IBHHﬁ OOBEKT.

Kpome Toro, 11 nanpHeHIIero M3noKeHus ONpeaesiM, YTo 00beAuHeHne (UMeeTcs
BBUIY HE TOJBKO OOBEAMHEHHE OJIIEMEHTOB, HO W JUHAMHYECKHE CBS3M) MHOXKECTB
“Marepus” n “Co3HaHue” (M BKIIIOYasl MPOMEXKYTOUHBIE BapuaHT - MHOkecTBO ‘“YKupoe”)

00pa3yrT MHOXKECTBO “Hauwia Bcenennasn” (“Yuusepcym”™).

Paccmotpum  »TH  yHIAMEHTANbHBIE MOAMHOXECTBA (Jajee - MHOXECTBA)
nosxpobHee.
6.1. Mamepus

Wtak, Matepust ecTb HEKOE€ MHOXECTBO 3JIEMEHTOB — OJIJIEMEHTapHBIX YAaCTHIL,
BKJII04asi OOMEHHBIE [UIsl OCYILECTBIICHUS B3aUMOJCHCTBUH (I10JIei), CHCTeM YacTUI] U ToNel
(mogMHOXKECTB  MHOXecTBa “‘Matepuss””) ¥ T.I., TPU DITOM JIOOBIE  DIEMEHTHI
B3aUMOJECHCTBYIOT UCKJIIOYUTENIBHO C HCIHOJNb30BaHMEM HCTUHHOM uH(opmamuu. T.e.
Marepusi ecTb Hekoe monodue kommbiorepa. Ilpeamonoxkenne o ToM, 4ro MaTepust ecTh
HEeKas JIOTMYEeCKH YHOpSJOYEeHHasl cHcTeMa, KOHEYHO, He HOBa, - JOCTATOYHO BCIOMHHTH,
Hanpumep, ydeHust [lucdaropa uro Bce “coctout u3 umcen” u IlmatoHa - “Bce u3
TpPEeyroJbHUKOB™ T.M. Bojpmoe uncio runotes, yro Hama BeenenHast ecTh HEKUHA OTPOMHBIN
KOMIIBIOTEP TOSBUINCH MPAKTHYECKH Cpa3y C MOSBJICHHEM OOBIYHBIX KOMIIBIOTEPOB — CM.,
Hanpumep 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 nmepeueHb AaIeKO HE TIOTHBIH.
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Bonee Toro, mpenamonoxenue o ToMm, 4To Marepus (“BceneHnas) ectb HEKOTOpOe
MHOECTBO, TAKXKE CYIIECTBYET yxke Mo KpaiHei mepe ¢ 1998 r. Tegmark [22].

B ¢unocoduu anamoruvHas KoHIeNuUs u3BecTHa Kak ‘“‘MHopmanmonHsii Peaminsm”™
(“Informational Realism™) - (Floridi, [30]): ...Informational realism (IR) is a version of
structural realism. As a form of realism, it is committed to the existence of a mind-
independent reality. ... it is suggested that an ontology of structural objects for OSR (ontic
structural realism ) can reasonably be developed in terms of informational objects... outcome
is informational realism, the view that the world is the totality of informational objects
dynamically interacting with each other”.

OpHako Bce dSTO ObuUM He OoJiee YeM THUIOTE3bl, OCHOBAaHHBIC JIMIIb Ha
SMIUPUYECKOM BOCHPUATUU — B MEPBYIO OYEpe]lb, OCHOBAHHbIC Ha (DaKkTe MOpa3UTEeIbHOU
aJEKBaTHOCTM fA3BIKOB, NPEXAE BCEro - sA3bIKa MaTEMaTHKH, - OKpy’Karouien
JNCHCTBUTENIPHOCTH.  BKIIIOYas NpEIIONoKEHHEe O TOM, YTO WH(pOpMAIHs €CTh OCHOBA
Matepuu B IKMPOKO M3BeCTHOH (opmynupoBke Yiuiepa -— Wheeler’s “it from bit”(éce u3

ouma) ookmpune (Wheeler, [31]):

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

Uckirouas, sBrpoueM, C. F. von Weizsdcker’s 1950-54 rr unen, 94To KBaHTOBAsS TEOPHUS
MOXeT OBITh Teopuell OmHapHBIX anbrepHaTHB (“UR- theory”), koropas mMeeT Beckue
npenmocetku. Weizsdcker ... MatemaTudeckw, ... HaTonkHyJcs ...” (Lyre, [32]) Ha X0po1io
M3BECTHBIA (DaKT, 9TO 000 BekTOop B 3D mpocTpaHCTBE MpEICTaBIAETCS KaK KOMOWHAIIHS
IBYMEPHBIX CIIMHOPOB, M3 YET0 CIICAyeT IO KpaifHell Mepe NBa BaKHBIX cleACTBHS: (1) —
TPEXMEPHOCTh “TPOCTpPaHCTBa MoNOkeHui” (T.e. 31echk 3D mpocTtpaHcTBa), u (ii) — M0OOOH
00BEKT B KBAaHTOBOW TEOPHH NPEICTABICHHBIA KakK 3JeMEeHT [ Mibp0epToBa IMPOCTpaHCTBA
MOXET OBITh OIMCaH B TPOCTPAHCTBE COCTOSHUM, HW30MOP(HOM TOIIMPOCTPAHCTBY

TEH30PHBIX NPOU3BENCHUH IBYX 2D KOMIIJIEKCHBIX MPOCTPAHCTB.

Temepb MBI MOXeEM cKa3aTh, YTO MH()OpMAIMOHHAS KOHLENIHA B (U3UKE MOTyUHiIa
JIOTHYeCKoe OOOCHOBAaHME M B aJCKBAaTHOCTH SI3BIKOB, KaK M B CYIIECTBOBAaHHU 3aKOHOB
[Tpupoasl HUYEro 0cob0 yAWBUTEIBHOTO HET, MOCKOJBKY Uil MH(OpMalnuud BHYTPEHHE

mpucyuie O6pa30BLIBaTL TC WJIHW UHBIC JTIOTUYCCKHE CBA3U.

6.1.1. IlIpocmpancmeo u Bpems.
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IIpoctpancTBo u Bpems ceromHs onpenenstorcs kak “BceoOmue (Gopmbl ObITHS
Marepuu, ee¢ BaxHedmme arpuOyTer” [33], XapakTepusywmue “OpoTsHKEHHOCTH W
“mMMTEeNsHOCTR ObITHsI. HeTpynHO 3aMETHTh, YTO B JaHHOM ONPEICICHHH BEChbMa SBHO
MIPOCIICKUBACTCS HEUTO ITOX0XKEE Ha TAaBTOJIOTHIO — IOHSATHE MPOCTPAHCTBA ONMPEACIACTCS
gepe3, CTPOTO TOBOPs, HEOMPENCIICHHOE IOHATHE ‘‘TIPOTSHKCHHOCTH (I Bpemenm —
AQHAJIOTMYHO TMPUMCHCHHWE TIOHATHS  “IUIMTETBHOCTH ). XOTA, KOHEYHO, IIOHSATHE
MPOTSHKEHHOCTH (IUTMTEIIEHOCTH) BITOJIHE KOHKPETHO OTIPEAETSAETCS DMIIMPHIECKH, OCTAIOTCS
T€ e MPoOIeMBI — OTKya (Kak) 3TH “opMbI OBITHS” TOSABIUIIHCHE? UTO Takoe ecTh, TEM HE
MEHee, “TPOTHKEHHOCTD U “IUTEIHLHOCTD?

3mech CHOBa HMEEM CHUTYyallMlo, KOIJa OMNPEICNSIIOTCS Mera-[maitHCTpUM- |-
¢unocodckre u, B JaHHOM citydae, MeTa-pu3ndeckre MOHATHS, KOTOPhIE MOTYT OBITh Kak-
TO COZIeP)KATENBHO OIPEIEIICHBI TOJIFKO B paMKax HH(PpOPMAIIMOHHON KOHIICIIIIIH.

B undopmanmonno#t kormenmnuu (noapoduee cm [34], [35]) Ilpocmpancmeo u Bpews
OTIPEJICIISIFOTCS KaK 3JIeMEHTHI JIoroca, T.e. HEKOTOphIE yHuUgepcanbHble [KOTOPhIE NEHCTBYIOT
Ha BceM MHOXECTBE] Jl02uueckue npasul/803MoONCHOCMU HAIUYUEe KOMOPLIX He0OX00UMO
07151 8bl0eieHUs (Pasiuienus) OmoenibHbIX dneMeHmos 6 mrodcecmee “‘Ungopmayus”. Tak u
“OpOTSHKEHHOCTH” (MM “TIPOCTPAHCTBEHHBIM HWHTEpBal’) U “IaMTeNnbHOCTE” (MM

“BpEMEHHOI HHTEpBA’) TaKXke IEHCTBYIOT BO BceM MHOXECTBeE.

[Ipu atom Ilpocmpancmeo MO3BONSAET “pasMecTUTh” (KaK BO3MOXKHOCTE) M Pa3indaTh
(UKCUPOBaHHYIO HMH(GOPMAIUIO, COCTABJISIONIYIO JaHHBIA 3JIEMEHT (CHCTEMY 3JIEMEHTOB),
Torna Kak Bpems xapaktepu3yeT AMHAMHYECKYI0 U3MEHUYMBOCTH 3JIEMEHTOB M MX CHCTEM -
BIUTOTH A0 MHOXecTBa “MHpopMmarns” B 11eJ10M (M, KOHEUHO, - BO MHOXKeCTBax “* Marepus
n “Cosnanme”). Kak mpaBwmio, [IpocTpaHCTBO yCTaHABIMBACT, YTO MEXAY Pa3THIHBIMH
areMeHTaMH (PUKCUPOBAHHON WH(OpPMAITUN JOJKEH OBITh “TIPOCTPAaHCTBEHHBIH MHTEpBAN .
JlanHOE TIpaBWIIO HUKOWM O0pa3oM HE YCTaHABIMBAEeT — KAKUM JIOJDKEH OBIT MHTEpBA,
€IMHCTBEHHOE TPeOOBaHNE — MPOCTPAHCTBEHHBI HHTEPBAJ He TOJDKEeH ObITh paBeH HyJs. O
TOYHO. YenoBek HEMOCPEACTBEHHO (1yBCTBEHHO) HE BocipuHUMaeT [IpocTpaHcTBO Kak
JIOTUYECKOE YCJIOBHE, OJHAKO OH MOXET BOCHPHHUMATh (PUKCHPOBAHHYIO MH(POPMAIHIO U
TakuM 00pa3oM BHIUT pa3lU4HbIE 3JeMEHTHl (OOBEKTHI) B MPOCTPAHCTBE Kak
“NPOTSKEHHBIE” UK Pa3AelICHHbIE “TIPOTSHKEHHOCTHIO .

B onpenenenusix Bpemenu ceromHs CyHIECTBYIOT MHOIO IOIXOAOB, BIUIOTH [0
YTBEp)KACHUI, 4YTO BpeMEHH HE CyIIeCTByeT - cM., HampuMmep, Rovelli [36]. J. A. Wheeler
MUcaj O BpEMEHHU B KAKOH-TO CTETIEHH aHAJIOTHYHO SHIUKIIOE N

“...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])

50



OnauMm 13 Hambollee MOMYISPHBIX SIBISICTCS OMNpENeNieHHe  “BpeMsl 3TO TO, HTO
MOKa3bIBalOT 4Yackl”. Ho BIONHE OYEBHIHO, YTO IAaHHOE OINpEHEICHUE OIpeelICHIEM
BpeMEHU OBITh HE MOXeT. J[eWCTBUTENBHO, €Clid, HalpuMmep, coOpaTh BMECTE€ HEKOE
00JIBIIOE KOJIMYECTBO YaCOB U OJJHOBPEMEHHO YCTaHOBUTH Ha HHX OJMHAKOBEIC MMOKA3aHUS,
TO Yepe3 HeKOTOPHIH BPEeMEHHON MHTEPBaJ BCE Yachl OyIyT MOKa3hIBaTh pa3HbIC “BpeMeHA™;
W3 Yero CIemyroT, Mo KpailHel Mepe, Ba BO3MOXKHBIX BBIBOJIAa — WIJIM OJHOBPEMEHHO
CYIIIECTBYET MHOTO BpPEMEH, WJIH, YTO OoJiee a/leKBaTHBIM PEATbHOCTH OyJIeT OIpeleleHue,
HaIpuMep, “BpeMs 3TO TO, YTO HHUKOTAA HE MOKA3BIBAIOT Yachkl”. M 3TO MEeHCTBUTENHHO Tak,
gachl HE TIOKAa3bIBAIOT BpPEMs, OHHM TIIOKa3bIBAIOT TOJNBKO KaK HEKHe CIeNHaIbHO
CKOHCTPYHUPOBaHHBIE MaTepHaJIbHBIE CTPYKTYPHI PETYJSIPHO H3MEHSIOT CBOE BHYTPEHHEE
COCTOSIHHE.

Hdpyroe MHUPOKO U3BECTHOE “ompenenenue Bpemenu” — 310 “ompenencHue’”
mucarenss Rag Cummings B mepedpasupoBke Ywminepa: “time is what prevents everything
from happening at once... [when] space is what prevents everything from happening to me”
(“BpeMs 3TO TO, UTO HE TIO3BOJISIET BCEMY CIYUHTBCSI Cpasy...[B TO BpeMs Kak| MPOCTPaHCTBO
3TO TO, YTO HE IO3BOJSIET BCEMY CIYYUTHCS BO MHE”). DTO, KOHEYHO, B MHOTOM OBLIO
IIYTKON (M OTMETHM, 4TO 8 MHodcecmee “Ungopmayus”, 6 onpedenennom cmvicie, “‘eéce u
cpazy” cayuunoce u cayuaemces “‘eéceeoa’), HO B DTOH IIYTKE COACPIKUTCS MHOTO TIPABIbI.
W nanHoe “ompenernicHWe” CTAaHOBUTCS BIIOJTHE KOPPEKTHBIM B BHUAC ‘Bpemsa — smo
Jlo2u4eckoe NpAasuiio, 4mo He N03608em NPUYUHHO-CIIeOCMEEHHbIM —(OUHAMUYECKUM)
npoyeccam cayuumscsi cpazy”. DbGdeKT Bcerma sosuuecku Clenyer nocie npuduHbl. [pu
3TOM Heumo HEO0OXOIAMMO, YTOOBI MPHU Pean3aluy MPUIUHHO-CIICACTBEHHBIX COOBITUH OHU
OBLTH pa3aesieHbl B MHOKECTBE — M, KOHEYHO, B MaTepuw; 3T0 “‘Heumo’ MEXAy MPUIHNHON 1
CIIEJICTBHEM MOXET OBITh OECKOHEYHO MAallo, HO OHO HUK020d He paeHOo Hyao mouHo. B
Harmieit BeenreHHO# (ITO BEpPHO W U BCero MHOXKECTBA, BIPOYEM) MBI Ha3bIBAEM 3TO HEUTO
“epemennoni unmepean’. Kpome Toro, Bpems kak MpaBHIIO yCTaHaBIWBAeT, YTO JI00OE
W3MEHEHHE COCTOSIHHA JII000TO OOBEKTa BCErJa COIMPOBOXKIAETCS KaKHM-TO BpPEMEHHBIM
WHTEpBaJOM, 4YTO JaeT BO3MOXXHOCTH CpaBHHBATh CKOPOCTH W3MEHEHHH pPa3ITUIHBIX

00BEKTOB.

Takum 00pa3om, IPaBUII0/BO3ZMOKHOCTE “BpeMs” oka3pIBaeTCs BO MHOTOM aHAJIOTHYHBIM
npaBuiTy/Bo3MokHOCTH  “IIpocTpaHCTBO”, HO 3lech CymiecTByeT M (yHIaMeHTaabHOe
pasnmuune. B otnmune ot [IpocTpaHcTBa, rlie BO3MOXKHO MOJTHOE OIpe/eiieHne/ ONMucaHue He
WU3MEHSIIOIINXCST O0BEKTOB (dNeMEeHTOB (ukcupoBaHHOW uHpOpManun), Bpems, Kak
BO3MOXKHOCTb, TO3BOJISIET M3MEHEHHE OOBEKTOB, B TO BpeMs KakK IOHATHE ‘‘HM3MEHEeHHe”
JIOTHYECKH TPOTHBOPEYHMBO: KaXKJO€ COCTOSHUE HM3MEHSIOMIErocss O0beKkTa ecThb

OJTHOBPEMEHHO TMpPOIUIOe, JaHHOE, W OyAyIlee COCTOSHUS — COOTBETCTBEHHO KaXKIbIi
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JTAHHBIHN “ MOMEHT BpeMEHHM’, €CTh MPOIUIBIA, JAHHBIM U Oy IyIHil MOMEHTHI; B TO BpeMsI Kak
BCE 3TH COCTOSHHS U MOMEHTHI Pa3JIMYHBI 10 ONpeIeIeHuI0. DTOT (akT ObUT U3BECTEH elle B
aHTUYHBIE BpEeMEHa W KOPPEKTHO TNPOWJUIIOCTPUPOBaH 3€HOHOM B €ro amopusax; Ooiee

MOIpOOHO JAHHBIN MTyHKT PAaCCMOTPEH HIDKE.

OTtMmeTnM, Takke, 9TO o0a TpaBMiIa/ BO3MOXKHOCTH B MHOXKECTBE HE OTPAHHYHUBAIOT
BEJIMYMHBI TPOCTPAHCTBEHHBIX W BpEMEHHBIX HWHTEPBAJOB, KaK ¥ KOJIHYECTBO
MIPOCTPAHCTBEHHBIX M BPEMEHHBIX “U3MepeHuii”, 00pa3yst B MHOkecTBe, KaKk BO3MOXKHOCTH,
a0CoMIOTHO OECKOHEYHOe “‘IPOCTpPaHCTBO-BpeMs” MHOXKeCTBa, HUMEIOINIEE, BEPOSTHO,
OECKOHEYHOE YHCII0 U3MEPEHUH; B TO BpeMs Kak BCe KaKUM-TO 00pa3oM 000COONEHHBIE B
MHoxecTBe HH()OPMAIMOHHBIE CUCTEMBI UMEIOT COOCTBEHHBIEC IMPOCTPAHCTBA-BpEeMEHa [Kak
obnacTy B 00IIEM MpOCTpaHCTBe-BpeMeHn MHOecTBa]. DTH MPOCTPaHCTBa-BPEeMEHa MOTYT
MepeceKaThes, Kak, HalpuMep, MpOoCTpaHCTBa-BpeMeHa noaMHoxkecTB “Marepus”, “Kusoe”,

u “Cos3HaHue” B Halell BeceleHHOH.

HaxoHnenr oTMeTHM 37€ch 4TO — KaK U BCE ApYyrue MpaBuiia/Bo3MOXHOCTH B Jloroce —
06a, [IpoctpancTBo 1 Bpems, HuKakuM 00pa3oM He AEHCTBYIOT HEMOCPEICTBEHHO Ha KaKOM-
100 MH(POPMALMOHHBIN 3JEMEHT/ CHUCTEMY, OHHM ICHCTBYIOT HESIBHO — Kak, HampuMep,
“OoOBIYHBIC” TpaMMaTHYecKue ITpaBuiia B JIOOOM s3bIKe (BIpOUYeM Bce dneMeHTh Jloroca
€CTh HEKHe I'paMMaTH4YEeCKHE IMpaBHia, B OMpPEAEIIEHHOM CMBICIIE) MPH HAIHCAaHUM KaKoro-
HUOynp Tekcta. Kak W HHUKakoW WHQOPMAIMOHHBIA 3JEMEHT/ CHCTeMa HE MOXKEeT
BO3JICHCTBOBAaTh Ha o00a mpaBWiia/ BO3MOXKHOCTH M KaK-TO H3MEHUTh WX [HESIBHOE]
IIPUMEHEHHE; BKIIIOYas, HAIpUMep — HUKAKOM 3JeMeHT/ cucremMa B Marepun HE MOXET

TpaHchOpMHUPOBATE €€ (KakK 1 JTF000e Apyroe) IpOCTPAHCTBO-BPEMSI.

6.1.2.Mamepus kak “komnviomep”

Marepust Bo BceneHHOM ecThb HEKUN aHalor KOMIIbIOTEpPA, B KOTOPOM BCE BpeMH
paboTaer, Kak 3TO OTMe4aroT MHorue (Hampumep, [23]- [26]), OTHOCHTEIBHO MPOCTOU
nporpaMMHbBIN Kon. JlaHHOEe MOJIOKEHUE ClleAyeT U3 TOro (akTa, 4To ((PpyHIaMEHTANbHBIC)
3aKoHb! 1Ipuponbl CPaBHUTEIBHO MPOCTHI, MX HYUCIO HEBEJIUKO, IIPU ITOM 3TH 3aKOHHI (a
TAaKXKe  DJIEMECHTApHBIC YAaCTUIBl, TOYHEE WX CHUCTEMAaTHKa, OTpaXkawollas CTPYKTYpY)
001a71a10T BBICOKOH CTEIIEHBIO CUMMETPHH.

JIi1s1 HOCTPOEHUST KOMIIBIOTEPA, KaK U3BECTHO, HEOOXOMMbI IIPOCTEHIIINE YIIpaBIsIeMble
JIOTHYECKHE DIIEMEHTHI, MO3BOJIIOIINE PEATU30BaTh HA KOMIIBIOTEPE OCHOBHBIE JIOTHYECKHE
cBsi3u. COOTBETCTBEHHO BIOJHE Pa3yMHO MpeAnonoxuTh [16], [35] 4TO U KOMIBIOTED

“Matepus’” MOCTPOCH HA OCHOBE TaKUX DJEMEHTOB, KOTOpbIE Jdajieeé Mbl Ha3bIBAEM
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“(yHnamMeHTanbpHBIE JIOTHYEecKHe 3yieMeHTs”, PJID, KoTophle SBIAIOTCA, B HEKOTOPOU
crenenn, aHanmoramu Weizsidcker’s “Urs”. ®JID cocraBmstor miotayio OJID -marpuny B
MIPOCTPAHCTBE-BPEMEHN — KaK HEKHe aHajioru Penrose’s “equHUI] CIIUHOBBIX CETEH”
(Penrose, [40]), “mpuunaHOr0 MHOXecTBa” (Sorkin, [41]), “IIpocTpaHcTBEHHO- BpEMEHHBIX

To4eK B mpuunHHOM IipocTpancte” (Finkelstein [42]), u T.1.

®JI3 camu mo cebe, €CTECTBEHHO, TAKXKE SIBIIIOTCS HEKMMH WH()OPMAITMOHHBIMHU
ctpykrypamu. [lockonpky B MHOXecTBe “HHpopManms’” BCE JIEMEHTHI CBS3aHBI MEXIY
co0oit, ocHOBHBIM cBOMcTBOM DJID m mHbDopManumoHHEIX cTpyKTYp (UC), 00pa3oBaHHBIX Ha
WX OCHOBE, SIBISIETCS TO, 4TO HH(opMannoHHBIE cBsi3u BHYTpu DPJID m Mexmy HUMH,
BKIIFOUas JTMHAMHUYECKWE, MOJDKHBI OBITh HAMHOTO CHIIbHEEe JIOOBIX JAPYTUX CBs3ed B
MHOkecTBe “HMubopmariust”, utoosr OJID Mornm obOpazoBeBaTh cTabmibHble C — BIIIOTH
1o UC “Marepus’.

UYenoBek He HaOmomaeT  cTpyKTypsl m3 @JID HemocpeACTBEHHO W YUTAET HE ‘‘HCXOIHYIO
nHpopManuoo” (aHATOTMYHO OH, HAIIPUMEpP, HE HAOJI0IaeT MEePEKIIOUEHHS JIOTHYECKUX JJIEMEHTOB B
[IK, a BuAWT KapTHHKA HA MOHHTOpE), a BUAWUT (PErHCTpUpyeT NpHOOpamu) pe3yibTaT pabOTHI
“mporpaMMHBIX 000s104eK”’, pa3paboranubiX (v wis?) [Ipupomoii.

Kak u B cmyuae oObryHOTO KOMIbIoTepa, A PJID g0CcTaTOuHO MMETh Kak MUHUMYM
IIBa BO3MOKHBIX cocTostHUSA “0” 1 “1”, T.e. BO3MOKHOCTH 0Opa3oBath 1 OuT mHbOpMaNWH, a
TaKkKe WMETh YIMPaBIAIOIINE BXOIBI ISl BO3MOXKHOTO mepekiroueHuss PJ[D BHemHHM
curHayioM. [IpocTeiimelt MpUYIUHHO- CISACTBCHHON (IMHAMHYECKOH) omepanueil B MaTtepun

SIBJISIETCSI TIepekiTtoueHne coctossHust PJID, KoTopoe IPOUCXOIUT 32 MUHUMAIBHO KOPOTKHUI

NPOMEXYTOK BpeMeHHM, 7,. Taxke mnpuMmeM, dTo B Marepun MHHUMAIbLHON

MPOTSKEHHOCTBIO  SBJISIETCS pasmep @JID, [,. Torma MakcuMmanbHas CKOPOCTb
pacmpocTpaHeHus oOMeHa nHpopmarueit (B3anMOACHCTBII) MEX Ty dJIeMeHTaMu B Martepuu
Oyner pasHa: ¢ =1,/ 7,.

B nmanHOW KOHIENMIWW TPEANojaraeTcs, YTO YKa3aHHBIE BBIIIE MHUHUMAIIbHBIC
uHTepBaibl — 0dTO IlmankoBckoe Bpems wu [lnaHKOBckas JUIMHA, COOTBETCTBEHHO

MaKCHMaJbHasi CKOPOCTh pacrpocTpaHeHust nHpopmanuu B 4D EBknnagoBoM mpocTpaHcTBe-

BpPEMCHU paBHA CKOPOCTU CBETA.

JIBr>KeHne 4acTUIbl B MPOCTPAHCTBE MOJ JEHCTBHEM HEKOTOPOW CHiIbI (IPUUYMHBI), UITU
mocine ee JeicTBud, T.e. — MO HMHEPIHUH, €CThb NPUYMHHO — CIIEACTBEHHBIH HpoIiecc.
[Tockonbky dacTHIBI MaTepuu TakKe ABISIOTCS JOTHUYECKUMHU CTPYKTYpPaMH, COCTOSIIIUMU
n3 @JID pa3zyMHO TpenoiIoXKuTh, uTo (TMoApoOHee cM. [35]) nBHMKEHHE YaCTHUIBI MOXKHO

CBECTH K IIOCJIEJOBAaTEIILHOMY TEPEKITIOUEHUI0 (MM - 3aMELIeHHI0) ‘‘MaTepHalbHBIX U
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“npocTpaHCcTBeHHBIX” (Wi “dpupHbIXx’’) DJID; (MK, 4TO MPEACTABIICTCA 00JIEEe BEPOSATHBIM,
CYIIECTBYIOT TOJILKO “ddupHbie” DJID 1 yacTuusl — 3o Bo3myieHus B GJID - perrerke).
Jna cyuiecTBOBaHUS, OBM)KEHUS M W3MEHEHHUS MaTepHaJbHBIX OOBEKTOB — YTO MBI
HaOmromaeM B Marepuu, HEOOXOAMMO CYHIECTBOBAHHE COOTBETCTBYIOLIETO IPOCTPAHCTBA-
Bpemenu (IIB) Marepun. B ganHOM TpOCTpaHCTBE-BPEMEHH TpaBWia / BO3MOXXHOCTH
“IIpoctpancTBO” W “Bpemsa” HMEIOT HECKOIBKO crienmu(PuIHbIX CBOMCTB. Kak npasura onm
NEHCTBYIO yHHBEpPCAIbHO, Kak M BO BceM MHOXkecTtBe “HHbopmammsa” Boobme. Kak
603MOJICHOCIY OHU COCTABIIAIOT, BECbMa BO3MOXHO, (OZHO M3 IJIaBHBIX NPEIIIONI0KEHUH B
nH(popMarmonHo# (Gu3udeckoi Mozaenu, [35]), OeckoHEUHOE — IO KpaifHeW Mepe OdYeHb
Oonpmryro ansi HaOmomeHnid B Hactosamee Bpems 4D mpoctpaHcTBO-BpeMs wim “4D
[Tycroty”. B aroii I[IycToTe pa3memiena mioTHas penrerka “s¢upaprx” @JID; mpocTpaHCTBO-
BpeMsI, KaK y)Ke yKa3blBallOCh paHee, EBkImoBo u, 6onee Toro - “JlekapToBO”, MOCKOIBKY
Bce 4 KOOpAWHATHBIE OCH B HEM B3aMMHO IEPIECHANKYJISIPHBI (TOYHEE BpeMEHHAasl OCh BCerzaa
NepHIeHINKYJIsIpHa 1000 npocTpancTBeHHOH TuHNK) DJID uMeroT 4 He3aBUCUMBIX CTETIEHU

CcBO0O/IBI [COOCTBEHHBIX | IEPEKITIOYCHHI, U MEpPEeKIItoueHmi coceqaux OJID.

Otu 4 u3MepeHus ecTb: 3 MPOCTPAHCTBEHHBIX + 1 “BpeMeHHoe”. 31ecCh TEpPMHUH
“BpeMEHHOE” B KaBBIUKaX, IOCKOJBKY, CTpPOrO TOBOpsA, 3TO HU3MEPEHHE HE SBIAETCA
BpeMeHHBIM. B neiicTBurenbHOCTH B MaTepuu JIeiCTBYIOT ABa “BpeMeHM” (WU MpaBuiio/
BO3MOXKHOCTh “Bpems” neiictByeT ‘“NBOMCTBEHHO”) — Kak ‘“HCTHHHOE Bpems U
“xoopanHaTHOE Bpems”. “McTuHHOE” BpeMs YHHUBEpCAIbHO BO BceM MHOXKECTBE, BKIOYas,
ecTecTBEHHO W Marepuro. Kaxaplii IpOCTpaHCTBEHHBIN IIar MM U3MEHEHUE BHYTPEHHETO
COCTOSIHUSI OOBEKTa, AAXKE €CIM OHO INPOUCXOOUT TOJNBKO B KaKOW-TO (HMKCHPOBAHHOMN
MIPOCTPAHCTBEHHOW TOYKE, BCET/IA COMPOBOXKIACTCS KAaKMM-TO WHTEPBAIOM ‘‘UCTHHHOTO”
BPEMEHH U TI03TOMY JaHHBIH MHTEpBaJl HUKAK HE HAIIPABJICH II0 OTHOIICHHUIO K JIOOOMY U3
M3MEpeHNH (COOTBETCTBYIOIMX KOOPAMHATHBIX ocei) [IB. T.e. wHTepBaJ HCTHHHOTO
BPEMEHHM BCETAa IIOJIOKUTEICH JIOTHUECKH, NPUHUUIHNAIbHO. OIHAKO CYyIIECTBYIOT (CM.
CCBUIKM BbIIE) — M g Marepud 3TO KPUTHYHO — OOpaTUMBbIe JIOTUYECKUE
MOCIe0BAaTEIbHOCTY/ alITOPUTMBI, KOTOphIE MOTYT (YHKUIMOHHUPOBATH B 1OBYX, T
BpeMEHHbIX  m3MepeHusix”. HmenHo B obecrnedyeHue BO3MOYKHOCTH  TaKHX
MOCJIEI0BATENILHOCTEH, B MPOCTPAaHCTBE-BpEMEHH MaTepun  CyIIECTBYET YETBEPTOE -
“BpemeHHOe” — u3MepeHue. [lo ompenenenuio gaHHOE “BpeMs” OTHOCHUTCA  MOJbKO K
WU3MEHEHUSIM  GHYMPEHHUX COCMOAHUL MaTepUabHBIX OOBEKTOB M COOTBETCTBYIOLINE
“HHTEepBaJIbl KOOPAMHATHOTO BPEMEHHU HE COMPOBOXKIAIOT M3MEHEHHUS MPOCTPAHCTBEHHOTO
moJio’keHus1 oobekTa. TeM He MeHee, JaHHOE TIPAaBUJI0 aHAJIOTHYHO, 10 HEKOTOPOil CTENeHH,
“nctuHHOMY” BpeMmeHH. Hampumep, ecnmu kakag-to yactuua B IIB He naBmwxkercs B

MPOCTPAHCTBE U, TAKHM 00pa3oM, JBIIKETCS TOJNBKO B “BpeMEHHOM’ W3MEpPEHHH, “WHTEpBal
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WCTHUHHOTO BpeMEeHH U ‘‘BpeMeHHOW MHTepBanx~ paBHBI. OJHAKO U1 aHTUYACTHULIEI B MTOKOE
OTHOCHTEIBHO MPOCTPAHCTBA 3TH UHTEPBAJIBI PAaBHBI 110 aOCOIIOTHOMY 3HAYEHHIO, HO UMEIOT
MIPOTUBOTIONIO)KHBIE 3HAKH.

N3 Toro, uro uW3MeHeHHEe JOOOro MarepuajgbHoro obiekra (B T.4.  —
IIPOCTPAHCTBEHHOTO TIOJIOKEHUSI) €CTh, B KOHEUHOM CYETe, HEKHH JIOTHUECKUH Iepexon;

ITOCKOJIBKY TIPaBHIIa/BO3MOKHOCTH “Bpems” u “IIpocTpaHCTBO” BO MHOTOM IIOXOXKH, B TO

BpEMs Kak Q)HHH-BPCMSI T, OJWHAKOBO I BCCX 4-X BO3MOXKHBIX HU3MCHCHUHM COCTOSHHUS

@JID, Bce ¢umm-mraru B J000M MPOCTPAHCTBEHOOM HAMPABICHUU OJWHAKOBBI, W, €CITU
BMECTO /-KOOPJIWHATHI B MMPOCTPAHCTBE-BPEMEHH BBECTH KOOPAMHATY ““Cf ”, TO IBHKEHHE B
HEM CTAaHOBUTCS HE3aBUCHUMBIM OT HANpaBJICHHUS; IPYTHMH CIOBaMH cobmiomaercs ‘“‘equal

footing” mpu YMCTO MPOCTPAHCTBEHHOM M YHCTO BPEMEHHOM JBIDKEHHUU 00BHEKTA.

B ur(pOpMannoHHON MonenH mpeAronaraeTcs, 4To B Marepun HeT CrenupUIecKux
“marepuanbHbix”’ OJID, X0Ts cefiuac ¥ HENb3s MONTHOCTHI0 UCKIOYUTh TAKyI0 BO3MOKHOCTb.
JroOble Matepuanbhble (“umerowue maccy” wnn nanee “T-dacTUIBI’) YaCTHUIBI, KOTOPBIC
COCTaBIISIIOT MaTepHalbHble OOBEKTHI — 3TO CHEUU(PHUSCKHE LUKINYECKHE BO3MYIICHUS
s¢pupHON DJID- pemieTkH, KOTOpBIE MOSBISIOTCA MpH Bo3neiicTBuu Ha DJID pemeTkn ¢
nepenaueit atomy @DJID ummnyneca B Hanpasenenuu epemennou ocu. llocne mnepemaun
MIPOCTPAHCTBEHHOI'O MOMEHTA T-yacTuile, OHa HAYMHAET JBUKEHHE B IPOCTPAHCTBE.
Pesynerarom mepemaun DJID pemerku npocmpancmeennozo umnyivca (“‘S-4acThIbr”)
Oyzer, Hanpumep, “Oesmaccoswiii” GoToH, T.€. it (oToHOB penietka DJID ecTh HEUTO, UTO
KOTJ]a-TO HasblBallK ‘‘cBeTOHOCHBI d¢up” [roiirenca-Jlopenna. Ho ¢ cymecTBeHHOMR
pasHuLeii — ToT 3¢up ObuT Hekas 3-D cpena miust pacnpoctpaneHus 3-D 3eKTpOMarHUTHBIX
BOJIH, XOTSl B JICHCTBUTENBHOCTH Jr00asi dacTuia, BKiIo4as (GoToH, 310 4-D anropurm.
OpHako, MOCKONBKY 3TOT ajlrOPUTM HAONIONAETCsl TOJNBKO B IPOCTPAHCTBE U UCHUHHOM
épeMeHu, eT0 COOTBEeTCTBYIOMIast 3-D mpocTpaHcTBeHHAs! MPOEKIHs HAOM0qaeTca Kak HeKas
(BM wmu ne bpoitng) BomHa. Tak dYro HaBepHO MOXKHO CKas3aTh, 4YTO peEIIeTKa, B

JEHCTBUTENHHOCTH, - 3TO HEKUH ‘“BCEHOCHBIN dup”.

Kpome Toro, oTMeTHM, 4TO TOCIE POXKIEHHS YaCTHUIIBL, Jajiee ee alropuT™ (U, KOHEYHO,
QITOpUTM JIFOOOTO MaTepUaNbHOTO O0BEKTa) HUKOTAA [IpHW OTCYTCTBHH BHEIIHHUX
BO3JICHCTBUI | HE OCTAHABJIMBAETCA. T.e. 6ce, uro mMbl HabmOMaeM kak Matepuio, 6cezoa
08udIcemcst 8 UCMUHHOM eépemenu U ¢ 4D pewiemke co ckopocmvio céema, M TIOSTOMY BCE
MaTepHalbHbIC B Hamieil BceiaeHHONW HaxondTcs Bcerja B OJHOM MOMEHTE HCTHHHOTO
BpeMeHHU (BUIUMO B mpenenax [[1aHkoBCcKOro BpeMeHu) ofHOBpeMeHHO. [1o3ToMy BRITISIIUAT

BE€CbMa BO3MOXHBIM, YTO IMMPOCTPAHCTBO-BPEMHA MaTepI/II/I HMeeT 5 H3MepeHHI>i/ KOOpAWHAT,
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rae ndarad €CTb KoOopJAuHaTa UICTUHHOI'O BpEMCHH, B TO BPEMS KaK BCsA MaTepI/m HEIIPEPBIBHO

JIBIKETCS BIOJTb dTOU KOOPJIMHATEI CO CKOPOCTHIO CBETA.

[Mocnennee yTBepKIeHHE O3HAYAET, OJJHAKO, YTO BCE, MO KpalHEeH Mepe, YTO CeromHs
Ha0romaeMo, ObITO W 00pa3oBaHo B Ipenenax [lraHkoBckoro BpeMeHu. Eciu JMTeIsHOCTD
Hagama Marepun Obuta Ooibllie, TO BO BcelneHHOW IOMKHBI CYIIECTBOBATh W APYTHE
Martepun, KOTOpble CETOMHS  HWHCTPYMEHTANbHO HE  HAOJIOaeMbl, IOCKOIBKY
CYIIECTBYIONINE TPUOOPHI MOTYT B3aWMOJEHCTBOBATh C OOBEKTAMHU TOJBKO B MOMEHT

HUCTHUHHOI'O BPpEMECHH, B KOTOPOM HAXOIATCA.

Kaxnpiii mMaTepuanbHblii 00BEKT CIIOCOOEH CYILIECTBOBATH B MPOCTPAHCTBE-BPEMEHU
WHIWBUAYaAIbHO, TaK 4To Marepusi CyLIECTBEHHO €CTh HEKMH Habop CaMOA0CTAaTOYHBIX
aBTOMATOB, KOTOPbIC HENPEPHIBHO (QYHKIHMOHUPYIOT. OOHAKO, MOCKOJIBKY BCE 3JIEMEHTBHI
Matepun Takke HENpPEpBIBHO B3aUMOECHCTBYIOT, IO KpalHEHl Mepe, rpaBUTALlMOHHO, 3TO
CO3J1aeT Pa3NNyYHbIC MEPAPXUUECKUE CTPYKTYPBI, BIUIOTH A0 WH(GOPMALUOHHOH CTPYKTYPHI

(“xoMmbroTepa”) “Martepus’ B LIETOM.

[IpoctpancTBo  Bpewms, kak NpaBUIa/BO3MOXKHOCTH U Pealn3alil KaKUX-THOO
U3MEHEHUIl B CTPYKTypax, YHueepcaivHvl 014 6cei Mamepuu, NO3TOMY IpOLECCH B
Marepun B BBICIICH CTENEHH ‘‘CTaHAApPTU3UPOBAHBI’, W (U3UUECKAss W JPyTUE TEOPHHU,
YHUBEPCAIBbHO HCIONB3YIOMINE BPEMEHHYIO W IPOCTPAHCTBEHHBIE IEPEMEHHBIC,. BIIOJIHE
a/JIeKBaTHO TEPEBOAAT Ha SA3BIK UYEIOBEYECKOTO CO3HAHHS HCXOMHBIH MPOTrPaMMHBIA KOJ

Marepun, padoratomuii Ha OJID- pemreTke

6.1.3. Anopuu 3enona

Arnopun 3eHoHa, HantpuMep (Dowden, [46]) mupoko u3BecTHHI yxe okono 2500 ser, HO
HE paspelieHbl 0 CUX IOp Ha YAOBJICTBOPUTEIBHOM YpOBHE. M 3TO He yAMBUTENBHO,
MOCKOJIBKY allOPHM OTHOCSTCS K CBOMCTBAM IPOCTPAHCTBA M BPEMEHH; B TO BpEeMs Kak
mo0Obie MeTa-(pu3nuecKie MOHITUS MOKHO KaK-TO KOHCTPYKTUBHO aHAJIM3HUPOBAThH TOJIBKO B
paMKax MpelcTaBICHHON 37ech HHPOpMaoHHOH koHuenuu. CymecTByer Ooyee aecaTka
armopuii, HO (paKTUUECKH BCE OHM BO3HHMKAIOT U3 OYEBHIHOH MPOTHBOPEYMBOCTH TMOHSTHS
“U3MEHEHHNE”, eCIM CHUCTeMa MOXKET H3MEHATHCS HEMpPEPHIBHO: J000e (UKCHPOBaHHOE
COCTOSIHUE CHCTEMbI JOJDKHO OBITh OZHOBPEMEHHO TPOLUIBIM, AaHHBIM W OyAylIUM
COCTOsIHMEM (MCKJIIOYasi, B ONpEeAETICHHOM CMBICIe, “AXuiuiec U uepenaxa”’, Bnpodem). Tax

YTO 3/IeCh PACCMOTPUM TOJBKO JBE anopuu — “Axwuiiec u yepenaxa” u “Crtpema”.

“Axunnec u uepenaxa”. Anopus popmymnupyercs cieayromum oopazom (Dowden, [46]):
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“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.”

CymiecTByeT HECKOIBKO “‘pelieHui” MaHHOW amopwH, BKIIOUas, HalpHUMEp, pelicHUE,
Oazupyromeecss Ha  CXOAMMOCTH  TOCJIENOBATEIBHOCTEH  yKa3aHHBIX B allOpUU
MPOCTPAaHCTBEHHBIX M BPEMEHHBIX HMHTEPBAJIOB; W3 4YEro JElaeTcs BBIBOJA, 4TO AXwuIuiec
JOTOHUT 4Yepernaxy 3a KOHeuHoe Bpems. JlaHHoe “paspellieHHe” OYEBHUIHO HEKOPPEKTHO,
BIIOJIHE SICHO, YTO JaXK€ €CIIU PACCTOSHUE MEXIy OeryHaMH CTPEMHTCS K HYII0, AXHUIIIECY
JIOTHYECKH 3alpeIIeHO NeperHaTh Yepernaxy. XoTs KOHEYHO OH €€ IIEPETOHUT.

YroOBl pa3pelnTh alopuio cAeIaeM HEKOTOpbIe MpeaBapuTebHble 3aMedanusi. CoraacHo
nHpOpMaMoHHOH Monenu [35] arobas yacTUIa €cTh HEKUH LMKIMYECKUH aJropuTM —
3aMKHYTasl LeNb Nepekinovaromumx apyr apyra ®JIJ. T-yactuna B MOKOE OTHOCHUTEIBHO
abCOJIIOTHOTO MPOCTPAHCTBA JBMKETCA (CO CKOPOCTBIO CBETA) TOJILKO BIIOJIb ¢ -~OCH, IIPU 3TOM
MpoeKIHs TpaekTopun “‘dimm-toukn” (mepekiroyaromuxcs ©JID) Ha MpPOCTpaHCTBEHHYIO
TUIOCKOCTh €CTh, KaK 3TO BIIOJHE Pa3yMHO NPEAIONOKHTH, MO KpaliHel Mepe B MepBOM
NpUOVKEHNH, OKPYKHOCTB. [IpocTpaHCTBEHHOE BO3JCHCTBHE Ha T-4acTUIy MPUBOIUT K

MOSIBJICHUIO JOMOJTHUTEIFHOTO KPYTrOBOTO ABMKEHUS (IIUI-TOYKH — cM Puc. 1

Puc. 1. [Ipmkenne MaTepuansHON 4acTHIBI BOOJb OCH X KaK KOMOMHAIMS JBYX KPYTOBBIX M OJJHOTO
MpsIMOTO BWKEeHUH. Bonpmast yepHas Toduka Ha MEHBIIECH OKPYXHOCTH — Tepekimodaronuiics OJID.

He pensruBucrckuii cinyyai.. p, = m,C - UMILyJIbC YaCTUIILI B TI0KOE OTHOCHTENBHO IIB, M1 - Macca

IIOKOA 4aCTHIIbI, - IIPOCTPAHCTBEHHBIM UMIT JIbC, /1 = h/ - paanycC OKPYKHOCTH (TPaCKTOpUU
X s X

(GIMI-TOYKK), KOTOpasi MOSIBISIETCS] NPHU HPOCTPAHCTBEHHOM HMITyJibce. [Ipu ABMIKEHHH BIOIb OCH
XtpaekTopusi Guumn-Touku ecth 4D cnimpanb, mpoekius KoTopoi Ha 3D mpocTpaHCTBO €CTh BOJIHA /e
bpoins.
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O6a 6eryna, Axumiec u uepemnaxa, uMeroT “T-tena”. [Ipu 3TOM OTMETHM, YTO B TaHHOU
aropun KpUTUYHBIM SABJIACTCA TO, YTO 063 6eryHa ABMIKYTCA TOJIBKO BIICPECA. Ho ecmm B nx
JIBHOKCHUU €CTh KaKWe-TO OOpaTHBIC CEKIMH, HEUTO BPOJEC “JBa Ilara BIEped, OJWH IIar
Hazaj’, TOrJa HeT mpobiieM — st AXuijieca TOCTaTOYHO JIMIIb OJMH pa3 OKa3aTbcs BIEpenn
Yepenaxu, KOTJa Ta JejaeT Iar Ha3ajd, W Jajee y)Ke HUKakas JIOTHKa HE 3alpeniaeT emy
OeKaTh BIIEpeI.

N3 Puc. lcnenyer, 4To Mpu ABUKEHUU T-4aCTHUIIbI, U3-3a HEYCTPAHUMOTO JBUKEHUSA
BJIOJTb OCH KOOPAWHATHOTO BPEMEHH, pealbHOE JIBUKEHHE B IPOCTPAHCTBE BCETAA CONEPIKUT
oOpaTHbIe CeKIMU Kak npoeknuio 4D “crimpany BAOIs BPEMEHHOW OCH”’; B T.4. M Yepernaxa

YaCTUYHO ABUXKETCS B O6paTHOM HaIIpaBJICHUHU, JIOTUYCCKHU pa3pcuias AXI/IJ'IJ'IGCY 00OTOH.

DOTOHBI ABUXKYTCS TOJIBKO B IPOCTPAHCTBE, H TPACKTOPHS (DIMII-TOUKU €CTh Tarke 4D
crupanb, Kotopas mnpoektupyercss Ha 3D mpoctpancTtBo kak OM BonHa. Ho 3mech Her
0o0paTHBIX CEKIMH W IMO3TOMY ecid JBa (OTOHA, POXKICHBI OJHOBPEMEHHO B Pa3HBIX
MPOCTPAHCTBEHHBIX TOYKaX, TO 3aAHWH (DOTOH HUKOIZAA HE JOTOHUT IMEPEAHEro, Kak U

HuKakasg T-yacTuiia He JOTOHUT (I)OTOH.

Cmpena. CaoBa (Dowden, [46]):

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

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

....CrannmaptrHoe Pemenne mapamokca Ctpena UCHONB3YeT T.H. “B-B” TEOPHUIO IBIDKCHHS,
Komopas 2ogopum uymo “0gudiceHue [YaCTHUBI] npoucxooum 6 pAasiuyHblX MOYKAX 8
PasnuyHble 8peMend, npu mom, ymo [4acTula) @ noxKoe HAXO0OUMcs 6 KOHKPEmHOU mouKe 8
KOHKpemHoe 8pems.”

JlanHOE pemieHre OYeBUIHO HEYOBIETBOPUTEIHHO — “B-B TEOpHUS~ €CTh (PaKTUIECKH
HUYTO MHOE KaK OOBIYHOE OIMCAHUE ABMKCHMS M HUYErO HE JOOaBIsSeT K OUEBUAHOMY — HO
HETOCTHXUMOMY JIOTUYECKH, (GaKTy — cTpesa, KOHEUHO, BBIICTUT U3 JIyKa. My He BBUICTHT,

€CJIM HaXOJUTCA B KOJIYaHE.
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B undopmanmonnoit konuemniuu anopus “Crpena” paccMaTpuUBaeTCs Kak odepeaHas
peanmzanus (GopMyITUpoOBaHUE, KOHKPETH3ANUsI) QyHAaMEHTAIEHOW MPOOIEMbl, YKa3aHHOU
panee (mamee “IIpobGrema Bpemenu”, IIB) uro m060oe wu3MeHeHHE JOrHYECKH
MPOTUBOPEYHXT MOIMBITKAM TOYHO OTPEAETUTH JAHHOE COCTOSHHE M3MEHSIOMIET0Cs 00BEeKTa.

W B urdopmanmonHoi kKoHtenuy [1B- mpobiema BO3MOKHO HE pelieHa IMOTHOCTHIO
10 HacTosAIero BpemMeHH. Ho mo kpailiHe Mepe OYeBHIIHO, YTO TaKoe pa3pelieHne Oyner
OCHOBBIBATHCSl HA CBOWCTBaX MH(OpMaIny, B T.4. - yKa3aHHBIX paHee, mpexe Bcero - US,
COTJIACHO KOTOPOMY JIFOOOH 3JIEMEHT — BKIIOUYAs JJEMEHT “OaHHblil 00bekm 6 OaHHOM
cocmosiHuu” JIO00TO MHOXECTBAa COIEPXKHUT Bce / JIOObIe 3IeMeHTHl Bcexl/ JroObIX
MHOXECTB, BKIII0Yasl 3JIEMEHT ‘‘0anHblll 00bEeKm 80 6cex /Kancoom opyeux cocmoanuax” ; u
N6, cormacHo kotopomy MHOXecTBO “UHpopmanus”, HECMOTpsS Ha CBOIO aOCOJIOTHYIO
0ECKOHEYHOCTh, C OOJNBIION BEpPOATHOCTHIO IUCKpeTHO. Jl1oboe Oymymiee cocTosiHUE He
BO3HUKAET “U3 HUYETO” WM Kak “OyIyllee COCTOSIHHE JUIS CBOCH pealu3alliil MCIIOJIb3YyeT
HEYTO, YTO OTCYTCTBOBAJO B MPEABIAYIIEM COCTOSIHUM ~, MOCKOJNBKY BCs HH(opMmanus,
BKJIIOYasT HEOOXOJIUMYIO U MOCTPOEHUS (BCEX) HOBBIX COCTOSIHHIM, BCErJa CYIIECTBYET B
Ka)KZIOM MTHOBEHHOM COCTOSTHHH 00beKTa. Bxirtouast Bce CTpesibl BBUIETAIOT M3 CBOMX JIYKOB
— TJe BBUJIET €CTh a0COJIOTHO OECKOHEYHAsl MOCIIEAOBATENbHOCTh OUCKPEMHbIX COCTOSHUIM,
KOTJ]a KaKI0€ M3 COCTOSIHHH CYIIECTBYET “B aOCONIOTHO OSCKOHEYHO MalloM BpPEMEHHOM
uHTepBaie”. OTMETHM, TakKe, YTO B JaHHOW amopuu (BIPOYEM M B amopuu “Axuiuiec u
gyeperaxa”) CHOBa TPOSBIISETCS CXOXKECTh TpaBmwl/ Bo3MokHOCTeH “TIpocTpaHCTBO” H
“Bpems”. Jlmsa ABwKyIeicss cTpensl mosiBiseTcs “mpobnema [IpocTpancTtBa” — crpema B
KOKIBIH MOMEHT BpPEMEHHM HAXOTUTCS B MpEABIAyIIeHd, MaHHOH ©  Oymymien
MPOCTPAaHCTBEHHOHN ITO3UINH;, COOTBETCTBEHHO MPOCTPAHCTBEHHOE IBIKEHHE B KOHEYHOM
cyeTe CYIMECTBYeT Kak a0COJIOTHO OECKOHEYHas IOCIeNOBaTeIbHOCTh a0COIIOTHO

OCCKOHEYHO MAJIbIX MMPOCTPAaHCTBCHHBIX NHTCPBAJIOB.

Ho 310 “B KOHewHOM cuere”, T.e. Ha “a0OCONIOTHO (hyHIaMEHTaTbHOM YpPOBHE — B
Mmuoxectse “HUudopmarnusa”. Ha apyrux ypoBHSX, T.e. B KaKUX-THOO OTPaHUYECHHBIX
(BeposiTHO, BKJIOUash He “abCONMIOTHO OECKOHEYHBIE”’) NUHAMHYECKHX HH(POPMALMOHHBIX
cucremax npobnembl Bpemenu / [IpocTpaHcTBa MPOSBIAIOTCS B TOM, YTO B TAKUX CHCTEMax
CYIIECTBYIOT HEKOTOpblE MHHUMAaJIbHbIE 3HAa4eHMsS “KBAHTHI”, M3MEHEHMH CHCTEMHBIX
MapaMeTpoB, CUCTEMBI MOTYT U3MEHSTHCS TOJBKO IUCKPETHO, B TO BpeMs Kak M3MEHEHUS
MapaMeTpoB MEHBIIHE YeM COOTBETCTBYIOIIMHA “KBAaHT , OKa3bIBAIOTCS HEOIpPEIEIIEHHBIMHU.
Jns Marepun Takasg HEONPENENEHHOCTh H3BECTHAa — 3TO IIpMHLMIO HEOoNpeneNeHHOCTU
[eiizenbepra. Tak, HanpuMep, BO3BpAIasiCh K COPCBHOBAHUIO AXHIIIECA U YePElaXu MOXKHO
pEIINTh aropvi0 C MPUMEHEHHEM KBAHTOBOW MEXaHHMKH — KOTJa PACCTOSIHHE MEXIY

GGFYHaMI/I CTaHOBHUTCA JOCTATOYHO MaJIbIM, CTAHOBHUTCA 0ECCMBICIICHHBIM — KTO HaXOJUTCA
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BIlepear / mo3amu U Ajsi AXuiuieca HeT MpoOJieM MeperHaTh Yepenaxy. DTOT Mpees MHOTO
OoJibllle, YeM MPH PEIICHUH: YYaCTKU OOpaTHOTO ITyTH, CKaKeM, Uepernaxu, [0 MOPSIKy
BeJUUUHBI] ~ 71/ mc (rme m — mMacca yepernaxu, ¢ — CKOPOCTh CBeTa), B TO BpeMsi kak KM
HEOMPEICICHHOCTD MOJIOKEHHS ~ /1 / MV ; ¥ CKOPOCTh Yeperaxu, v, KOHEYHO MHOTO MEHBIIIE

CKOpPOCTH CBETA.

6.1.4. IlIpoonema 603nuKknogenusn u 380110uuu Beenennoii

IIpenBapurenbHO caenaeM napy BBOJHBIX 3aMEUYaHUMN:
- (i) — wm3 cBoiictB MHpOpMammu cremyer, 4To JOOOH 3ieMeHT MHOXECTBAa COICPKHUT BCE
MHuoxectBo B “He-f” dWacTw; T.e., KaKk OTpUIaHWE, TAe HHGOPMAIHMA CONEPKUTCS MAKCHMAaIBbHO
cxatom Buje. OIHAaKO, CYHIECTBYIOT U ipyrue THIibl (Oosee crienuduueckoro) cxxatus uHGopmanum —
Koraa Hekas (HUKCHpOBaHHas HHGOPMAIMs IOJHOCTBIO COAEPKUT KaKoH-TO HesiBHOW Qopme
BO3MOXXHYIO JMHaMuuyeckyro uHpopmauuto. Hampumep — Bcst uH(OpMamus, 4TO MOXeET OBITH
MOJTy4eHa B JI000H TEOpUH, TOYHEE — NPAKTHUIECKH BCSI, €CIIM MBI BCIOMHHMM TEOPEMBI O HETIOJIHOTE, -
COIICPXKUTCS B (DUKCHUPOBAHHOW WH(POPMALMU — B CHCTEME aKCHOM. Bce danvhetluwee pazeumue u
NPULOdICeHUss  TEOPUU — TEOPEMBI, 3aJa4d, paCueTbl U T.II. — He CO30al0m HUKAKOU HOBO
uHpopmayuu, B T.4. TMHAMUYECKO#, B IOMOJHEHHE K TO, KOTOpasi y’Ke CyIIECTBOBAIA B aKCHOMaX -
“Jlokazamenbcmeo 6 JocuKke ecmb MOJbKO MEXAHUYeCKoe Cpedcmeo o0bne2uums pacno3HABAHUE
masmonozuu mam, 20e oHa ycioxcuena” ( Burrrenmreitn JI. [43]);B nmeiicTBuTensHOCTH HE TONBKO
JTOKA3aTeIbCTBO YErO—HUOYIb TOKa3yeMoro [Hampumep, TeopeM| eCTh “MEeXaHHMUYECKOe CpEeICTBO”;

“MEeXaHHYECKOE CPEJCTBO” €CTh yKe (hOPMYIHMPOBAHUE TOKa3yeMOW POOIeMBbI; U

- (ii) xak W3BECTHO, OOBIYHO MpeoOpa3zoBaHWE WH(DOPMAITMH COIPOBOKIAETCS 3aTpaTaMu
SHEPIHU — ISl pPabOTHl KOMIBIOTEpA €ro HaJg0 MOJKIIOYATh K HCTOYHHUKY NMuTaHui. OmHaKo
B padorax K. Ilerpu, T. Toddomn, D. @penxuna (cm. [21], [26], [44], [45] u cchUIKH B
JIAHHBIX paboTax) OBLIO MOKAa3aHO, 4TO HH(MOPMAIUSI MOXKET MPeoOpa30BBIBATECS O€3 3aTpaT
9HEPTHH, €CIIM MPUMEHSTDH JIOTHYECKHE JIEMEHTHI, HMEIOLIHE COOTBETCTBYIOIIYIO CTPYKTYPY
(mornueckue Bopota Ilerpu- @penxuna -Todpdonm). Oonum u3 ocHO8HBIX YCa08ULL 8 SMOM
cnyuae AGIAEMcs 00paAmMUMOCMb 60 GpPEMeHU pAbOmbl CAMUX JO2UHECKUX I/IeMEHmOo8, U
COOMBEMCMBEHHO, NPOSPAMMHBIX K0008. Kak yke yKa3bIBaJoCh HMEHHO JUIS TOAJEPKKU
TaKuX omepanuii/ anropuTMoB B Marepuu CymecTByeT COOTBETCTBYIOIIAsl CTENEHb CBOOOIBI
- KOOPIAWHATHOE BpEMS.

4K (i) cmemyer, uTo (UKCHpPOBaHHAs ucmunHas WHPOpMaNMs B BHIE “10-
Hauanbnoro ytBepxkaenus”: “He cywecmseyem Oannoti Bcenennoii u ee sgonmoyuu”,

99 ¢ EEEN 1Y

nmenacek B Muoxectse “Uudopmanust” “Bcerna”, “abcoitoTHO 331040 10 JanHoro Hauana
Bcenennoii 1 ee [HabIr0aeMOM CyIIECTBYIONIUMHI B HE JIIObMH | 3BoIONUU.. U 3ta “Kuura

Cyne6” nns wHameidl BceneHnoi, (opMaabHO COCTOSINAS W3 OJHOTO MPEJIOKEHUS,
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comepkana (M CONEPKHUT ceddyac) BCE — M aOCONMIOTHO TOUYHBIC - JaHHBIE O BcenmeHHOMH,
BKJItoYas — o mpuumHe U crmocode Cozmanust u 000 BceM, YTO KOTJAA-THOO CIy4IHTCS
(cmyumimock) € KaKIBIM  DJEMEHTOM MHOXKecTBa “‘Hamra  BcenmenHas”, ¢ Kaxaou
SJIEMEHTAPHOW YaCTHULIE M C KaXJIO0H CHCTEMOM 4YacTHll, BKJIOUYas JIOJEH M KaXKIylo
YeJIOBEUECKYI0 MBICTL. W3 (ii) ciaemyeT, 9TO MOCTaTOYHO OBUIO BO3JEWCTBOBATH Ha HEKYIO
MIePBUIHYI0 MHPOPMAITMOHHYIO CTPYKTYpPY C KaKOW-TO HAYaabHOW SHEpPTHeHd W majee He
ObUTO HEOOXOOMMOCTH B JIOTIOHHUTENBHON DHEPTHH U 3BOJIONUN Martepuu; wid, 1o
KpaifHeil Mepe, 3Ta MOTOJHUATENbHAS HHEPrusi MUHUMANbHA, B TO BpeMs Kak JaibHeiras
SBOJIIOLMS CBOJAMUTCS JIUIb K TIepepacipeiesIeHHI0 HadalbHOM sHeprun. Bo3MoKHO, TaHHBIN

(l)aKT OBLI BEChMA CYHICCTBECHHBIM I 9dKOHOMHOT'O COSI[aTCJ'ISI Halei MaTepI/II/I.

T.e. Hama Bcenennas He Oputa oOpazoBana “n3 Hudero”. M ocHoBHas mpoOiema Big
Bang (1 mpounx)- rHUIOTe3bI — AeUIUT HadatbHO# sHeprun B mpeaenax 10%-10°° MsB — B
WHPOPMAIMOHHON KOHUENIWH B ONpPEACICHHOM CMBICIE CHUMAeTcsi, T.K. JIOTHYECKOH
CHHTYJIIPHOCTH B Jo-HauanbHoM yTBep:kIeHHMH OBIIO BIIOJHE JOCTATOYHO U CO3IAHHS

Marepun Bcenennoii B pesynsrare “Big Logical Bang”.

OO0Opa3oBaHue W JaNbHEWINas HBOJIONUS BceleHHONW OBUIM JIMINBb peaau3aluei
“Bcerga” TOTOBOTO CIIEHAPHUS — AHAJOTHYHO TIPOMCXOIUT 3ammycK U paboTa (PBOJIOIHS),
nporpamMmsbl  (“(UKCHpOBaHHON HH(OpPMANWK’) Ha KOMIBIOTEpE, HalmpuUMep — pacdera
MTOCIICTOBATEIPHOCTH JECATUIHBIX IHbp uncnaa “n”. Kakum Obl1 “3amyck”? DTo MoOr
caenath “‘omeparop KommbioTepa”’, wiu “Cosmareisr”’ B MPUBBIYHON TEPMHHOJIOTHH, - TOTIA
mpaB Uaeamusm. C Tem, 0THAKO, BEChbMa BaXHBIM JTOTIOTHEHHEM, 9TO CO3MIaTeIN0 He HYHCHO
ObLI0 ObLIMBL 6Cemo2yuuM, MY TIPOCTO YAAJOCh HYXKHBIC (HaM TOKa HEM3BECTHBIE) CIIOBA
y3Hatb. C ApPyrod CTOPOHBI, BBUAY IPOCTOTHI “IPOrpaMMHOI0 Kojaa” Hamiedl BceneHHoH,
MoyHee — OUHAMUYECKO2O NOOMHONCECMBa “Mamepus”’, Henb3s HUCKIIOUUTh U
MaTepUANHCTUICCKUN CIIeHApUi, KOT/Ia HyKHBIH MCXOJHBIA KOJl ¥ CTApT COOTBETCTBYIOIICH
MporpaMMBbI 00pPa30BaJICS U MPOU3OIIET “‘CIydaifHo”.

31ech BUAMMO MMEET CMBICI JOMOJHUTEIbHOE 3aMeuaHue, oTHocsmeecs: k Havany.
B mpuHIune, HET HUKAKUX OCHOBaHHH, MPOTHBOPEYAIINX NPEANOIOXKEHUI0, uTo B Hauane
nepBuuHass Matepust Oblla o0pa3oBaHa Kak OIPOMHOE YHCIO T.H. THIIOTETHYECKHX
“IlnankoBckux T-yacTui”’, T.e., YaCTHL MMEIOIIMX Maccy, paBHyro IlmaHkoBckoii macce.
(m,=— ~ 10" Bev) [49, 35]. Takue YaCTHIIBI COCTOST, H WX AITOPHTM paboTaeT Ha
l,c
®JID, KoTOpBIE a0CONIOTHO CHMMETPUYHBI. B mangpHEiIeM B3anMOACHCTBUS MEXAY dTUMHU

JacTHUIIAaMH TIPUBEIT K 00pa30BaHMI0 HabtomaeMoit ceroaas Marepun.
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IlnaHkoBCKME  4YacTHIBI HMEIOT, MO KpaliHel Mepe, JiBa, BO3MOXKHO BeCbMa
WHTEPECHBIX, (U3UYECKUX CBOMCTBA: (1) — MOCKOJBKY YACTHIIBI B3aWMOJICHCTBYIOT TOJBKO
TpaBUTAlMOHHO, BO3MOXXCH BapUaHT, KOrJa 4YacCTHUIIbL HpOB3aHMOHeﬁCTBOBaHH HC BCC U
OCTaBIIKECS MOTJIH Obl, MO KpalHed Mepe 4acTH4YHO, cedac OBITh YacTHIIAMH “‘TEMHOHN
Marepun’”’, ¥ (ii) - TOCKOJBKY JJIs1 a0COFOTHO CHMMETPHYHBIX aJITOPUTMOB HENB3S BBIICIIUTD
HaIpaBJIeHHE B KOOPJAMHATHOM BPEMEHH, TO Jl02UdecKu OONYCMuUMO TIPUHSITH, YTO BCE OHU
JIBUKYTCSI TOJBKO B TIOJIOKHUTEITFHOM BPEMEHHOM HANpaBJICHWH B IPOCTPAHCTBE-BPEMEHU
Marepun. Takum obpaszom, ecan B Hagane oOpa3oBaiuchk Todbko [ITaHKOBCKHE YaCTHITHI, TO
B Marepuun He OBIIO aHTHBEIIECTBA €Il NMPH €€ OOpPa30BAHHMM; YTO CETOIHS HAOIFOmaeTCs

[0 kpaiinelt Mmepe — B HaOnMoAaeMol yactu | BeenenHoil.

6.2. Co3nanue

Ho ocraercs npoGiema BOZHUKHOBEHUS! U (YHKLMOHUPOBAHUS - MOKA €IUHCTBEHHO
HaJeKHO YCTAaHOBIEHHOTO APYroro [mpakTuuecku!]| “HemarepuanbHOro” MOAMHOKECTBA
Bcenennoii — yenoBeueckoro Co3Hanus. SIBisiercst Jin BO3HUKHOBeHHE CO3HAHUS B JaHHOM
ciydae ‘“‘MexaHudeckuM” (M Hem30eXHBIM) TPOMYKTOM dBoitonnd Martepuu (3TO Takke
OTHOCHUTCS U K MOAMHOXeECTBY “JKuBoe”, nian Her?

U ecnu 3T0 Tak — TOTJa BO3MOKHO JIM YTO HEKAsk MeHOeHYUsi K CAMOOP2aAHU3AYUL 1O
Kpauinell mepe HEeKOMOPbIX HOOMHOJCECMS, KOTOpble MOTYT OBITh BBIAETICHBI Kak-TO B
MHOXeCTBa, ecmb Kakoe-mo eHympenHee c80tucmeo ungopmayuu? YenoBe4ecKuil OMBIT
CBHJIIETETbCTBYET, YTO OTACIBbHBIC YEOBEUECKUE CO3HAHUS CTaOMIIBHBI, T.€. (IPAKTUUECKH)
mobast  MHGOPMAIMOHHAS  CTPYKTypa  “delIOBEUeCKOe  CO3HaHHE” W3  OCHOBHOM
WH(POPMAIIMOHHONW CTPYKTYpHl (MHOXecTBa) “Co3HaHmMe” cTaOmibHO. XOTS M ceiyac HeT
OCHOBaHWH JUIi  YTBEPXKICHHS, YTO MOJMHOXXECTBO/MH(POPMAIIMOHHAST  CTPYKTypa
“Co3nanue”, Tae (YHKIMOHHUPYIOT WHAWBUAyAJIbHBIE CO3HAHUS, TaK K€ CTaOWIBHO/
HecTaOWiIbHO B 1enoM. Kak yxe orMedanoch i Marepuu, 4ToObl ObITh CTaOMIILHOW B
MHoOXecTBe KaKOW-HHOYIb WH()DOPMAITMOHHON CTPYKTYpe HEOOXOIUMO OBITH MOCTPOCHHOM
U3 KaKUX-TO NEPBUYHBIX MOACTPYKTYP, TaK, YTO JIOTMYECKHE CBS3M MEXKY HHUMHU JOJDKHBI
OBbITH HAMHOT'O CHJIBHEE, YEM CBS3U ITHX HOACTPYKTYpP C MPOYMMH IEMEHTaMH MHOXeCTBa.
B Marepun 310 ycioBHe NEHCTBUTEILHO KaK pe3yJbTaT: 1) WCIONB30BAHUS CTAOWMIBHBIX
@JID, u 2) Toro, 4To MpH MOOBIX B3aUMOICHCTBUSIX MATEPHAIBHBIX 00BEKTOB HCIIOIB3YETCs
WCKIIIOYUTENBHO HMCTHUHHAs WHQOpMaIMs, Kak, HampuMmep, B OOBIYHOM KoMmbioTepe. Ha
JIOTHYECKHE  DJIEKTPOHHBIE  DJIEMEHTHI, M3 KOTOPBIX COCTOMT KOMIIBIOTEp, BCErAa
BO3ACHCTBYIOT T'PaBUTALUS, BHEIIHUE XUMCOCIUHEHUS, PalUOBOJIHBI M T.I., OJHAKO 3TH
BO3ACHCTBHUSA MHOro cialee 3JIEKTPUYECKUX CBA3EH MEXY JJIEMEHTaMH, KPOME TOro —

KOMIIBIOTCP MOKET O6pa6aTI:IBaTB TOJIBKO UICTUHHYTIO I/IH(bOpMaI_[I/I}O.
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KoMmbroTep, KOHEYHO, €CTh “4MCTO MaTepUalibHAsA™ TUHAMHUYECKas HHDOCTPYKTypa,
OJIHAKO OH OINepupyeT ¢ mHbopMaIrmen, coz0anHotl co3Hanuem, Kotopas (T.e. HHGOPMAIIHS)
HaKJIaJpIBacTCS Ha ‘‘MaTepuallbHBI” 0OMEH WHpOpMamueld MexXay dSJIeMeHTaMu
KOMIIBIOTEpA, BKIIOYasi, HAlpUMEp, - HAa OOMEH MEXAy 3JeKTPOHAMH aTOMOB, U3 KOTOPBIX
KOMIBIOTEp cocToWT. Ha mepBbIii B3rsA CO3HaHWE OTAENBHOTO deJoBeKa paboraer
AHAJIOTUYHO KOMITBIOTEPY, OAHAKO €CTh NMPUWHIMNHAIBHBIE OTIH4Yusa. B mepByio ouepens —
pu 006pabOTKe JIOKHOW (HAIIPUMED - MPOTHBOPEUNBON) WM ““HETIOHATHOH, WH(MOPMAIIHH,
T.e. — nHMOPMAIUH, 11T KOTOPOH HEOOXOIUMO BBECTH JOTIONHUTEIbHBIE 0a30BbIE MMOHSITHS,
CO3HAaHHE He ‘‘3aBHcaeT”’, B OTIWYHE OT KOMIbIOTepa. bomee Toro, mo0OOW KOMIBIOTED B
MIPUHIIMATIE HE MOXKET BBIUTH U3 CTPOTO MpeAoNpeeieHHON MaTeMaTHIeCKOl MoaenH (Jaxe
BHyTpu “TemeneBckuX mpenenoB” Ui ATOH MOAENH), B TO BpeMs Kak CO3HaHUE
OKa3bIBaeTCs CIIOCOOHBIM SMAUpUYecKU PACTIO3HABAaTh — W Jlajee IMO3HaBaTh - COBEPIICHHO
HOBBIE BEIIM; B TO BpeMsl KaK MpU POXKICHUM Yy YeloBeKa 3HaHWs o BremHeM, 1o Bceit
BEPOSATHOCTH, OTCYTCTBYIOT, U CIIOCOOHOCTH 4YEIIOBEUYECKOTO MO3ra 3allOMHHATh U
00pabaThIBaTh XOPOIIIO OMPE/ICIICHHY0 HH()OPMAITUI0 HAMHOTO cllabee, YeM y KOMITBIOTEPa.

Kpowme Toro, HecCMOTpsI Ha OUEBUIHO CJIA0bIE YETOBEYECKUE CIIOCOOHOCTH MPU 00paboTKe

X3 99

“o0brynOM”, “llleHHOHOBCKOW” WHQOPMAIMH, CO3HAHHE peaibHO CIOCOOHO pPaboTaTh C
HAMHOT'O0 OOJBIIMMH MAacCCHBAMH JaHHBIX B CpaBHCHMM C MacCCHBaMH, KOTOPBIC
oOpabaTpIBalOTCd Ha JIOOOM KOMIBIOTEpE. OJTO MPOUCXOAMUT IOTOMY, HYTO CO3HAHHE
ONIEPUPYET NOHAMUsIMY/ KOHYenyusmu, TOTIA KaK KOMIBIOTEp ¢ OOJNBIIMMH — HO
Q)YHIIaMeHTaJII)HO KOHCYHBIMU MaCCHUBaMMU [JAaHHBIX, OHNPCACIIAIONIMMU NaHHOC IIOHATHEC B
TaHHOM KOMITbIoTepe. JIro0oe MmoHsATHE, OTHAKO, BCETIa €CTh KaKOW-TO deMeHT MHOKecTBa

U T03TOMY I €ro OmpeneicHus HeoOXoauMa aOCOMIOTHO OeckoHedHas (BKITIOUYas

“lllernonoBCKas”) MHMDOPMAITHS, coaepKarasics B MHOXKeCTBe.

Bnpodewm, Ha pyIHMEHTapHOM YpPOBHE 3Ta CIIOCOOHOCTH €CTh YK€ ¥ “HECO3HATEIHHOTO”
Kuporo — ecnam “koMnbplOTepHBIM” BypunaHoB ocen “3aBUCHET” M yMpET C TOJNOAY, TO
OOBIYHBIM OCEJI MHCTUHKTUBHO CHENIAeT CIy4YalHBIA BBIOOP — WM HAaWAET Cpeau BHEIIHHX
YCIIOBHUH KaKoe-TO HOBOE, KOTOPOE MCXOTHO HE OBIJIO OMPEAENeHO — YTOOBI YHTH K OJHOMY
U3 CTOTOB ceHa (Hy a 3aTeM — U KO BTOPOMY).

Koneuyno, B KOMIBIOTEP MOKET OBITH 3aJI0’KEHA IPOrpaMMa, cofepkamias  (yHKIUH
aJanTalui U caMoOoOydYeHHs KOMITBIOTepa — HalpUMep, IporpaMma T.H. “HCKYCCTBEHHOTO
uHTeekTa”. OaHako arobas mporpamMMa He Oojiee ueM (UKCHUpYeT (M JaleKo He B MOJTHOM
00BEMe) COCTOSIHHE CO3HAHMS MMPOrpaMMHUCTa(0B) HA MOMEHT YCTaHOBKH €€ Ha KOMITBIOTEp U
B JIalbHEUIIIEM HE BBIXOJMT 3a Mpeesbl JaHHOrO cocTOsHUSA. Co3HaHHE KE HENPEPHIBHO

pa3BuBaercs (1o KpaifHeil Mepe — Takoe MHOT/a CIIydaeTcs]) CUMTBHIBAas U aHAIM3HUPYS BCe
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HOBBIE M HOBBIE cBOIicTBa MHOXecTBa. M 31€ch CTAHOBUTCS OCOOEHHO Ba)KHBIM  CBOWCTBO
N7 wadopManym — U3 KOTOPOTO CIEAYET B TOM YHCIE U TO, YTO Mdaible USMEHEHUs B
“lIleHHOHOBCKOM” KOJIMYECTBE MH(poOpMalMu (WM, HAIPUMEpP, B CIOKHOCTH aJrOPUTMA)
MOTYT TIPUBOJHTE K KAPOUHATLHBIM UHPOPMAYUOHHVIM (HOHAMUIIHBIM — a 3TO, KaKk HE pa3
yxke ObUIO TOTYEpPKHYTO, €CTh TJIABHOE B OMPEACICHWH — a 3HAYUT B CYIIECTBOBAHHH —
KOHKpEeTHOH mH(OpMaIumn) usmeHenuam.  [IpuMepsl IS 9eTOBEYECKOTO A3BIKa IMIMPOKO
M3BECTHBI — TEKCTHI, COJIEPIKAIFe 3amiATyl0 B Pa3lMYHBIX MECTaxX NPEeIOKEHUS, MOTYT
OBITh KapIWHAIBHO PA3IMYHBI IO CMBICITY M B TO K€ BpeMs IPaKTUYECKH UACHTUIHBI B BHIE
MOCIIEIOBATENNFHOCTH OMTOB (TIOCIIEIOBATETFHOCTH AIIEKTPOHHBIX JIOTHYECKNX BEHTWIIEH) Ha
KOMIIBIOTEpE.

T.e. cuutbiBaHue u3 MHOXeCTBA HOBOW, - BIOJHE OIPAaHUYCHHOH B
“lllecHHOHOBCKOM” HWJIK B “aJrOPUTMUYECKOM™  CMBICIE U TOTOMY I[O3HAaBaeMOM
YeIIOBEUYECKUM CO3HAHWEM — WH(OPMAITUH MOXET TPUBOIUTH K KapIUHAILHBIM H3MEHEHUSIM
B HAayYHBIX TPEACTaBICHHUSIX O BHEUIHEM Mwupe - pa3BuTHUE HAYKH (OdeticmeumenvHoe
passumue;, Kak Mbl IOMHUM — JIOTUYECKOE Pa3BUTHE JTIOOON TEOpUU M €€ MPHIOKEHUS B
MPaKTHKE HE CO3JAI0T HUYETO HOBOrO K WHGOpMAIMH, KOTOpas yke Obula oOHapykeHa
SKCIEPUMEHTAILHO W 3alloKeHa B TIOCTYJaTax TEOPUM MpPH €€ CO3/aHUuM), €CTh, Kak
MPaBWJIIO, TIPOIIECC OM(YPKAITUOHHBIH.

KommpioTep He cmocoOeH MoOaeIMpoBaTb — WIHM, TOYHEE, — BBIACIATH
“cywecmeennvie” OMPypKaIu, 3a UCKIIOUYCHHEM TEX, KOTOPBIC YK€ ObUIM ONpeaecHbI/
OTOOpaHBl YEIIOBEYECKUM CO3HAHWEM, - OH HE MOXET BBINTH 3a TMPEIEIbl MHOXKECTBA
“Martepust”. “MarepuanbHBI” aHATN3 3HAUCHUS KaKOH-TO OMdypKamuu, T.e. — BBIICHCHHE
ee BIUSHUS Ha Ty WIM WHYIO WH(OPMAIIMOHHYIO CHCTEMY, B TOM YHCIIe, HalpuMep, HayKy,
TpeOyeT OSCKOHEYHOW MaTepHabHOW WH()OPMAITMOHHONW €MKOCTH W TPOW3BOAUTCIHHOCTH
KOMITBIOTEpPA; TeM 0oJiee, UTO CYIIECTBYET OCCKOHEYHO MHOTO BapHaHTOB ‘‘OCCIOJIE3HBIX

Ooudypkanuii, KOTOpble CO3HAHNE HCKITFOYACT U3 PACCMOTPEHHUS Cpasy .

Co3HaHMe, KaK MMOKa3bIBaeT YeloBedYecKas MPaKTHKa, OKa3bIBAETCS CIIOCOOHBIM Ha
Takol aHajwW3, B YaCTHOCTH (CKOpee — TJIaBHBIM 00pa3oM) MyTeM BKIIOYEHHUS B MpoIiecce
MMO3HaHMS T.H. UHTYWIUU. BecbMa TOXOXe, YTO ummyuyus €CTh KaK pa3 Ta camas
cneyuguyeckas CnOCOOHOCMb CO3HAHUS, KOTOpas TMO3BONSET CO3HAHHUIO HAXOOUMb 6
OeCKOHeUHOM nepenyiemerHul UHGOPMAYUOHHBIX Ces3eli MEKAY DIIEMEHTaMH MHOXECTBA
“Uudopmanus”, “HaNMCAHHBIX K TOMY K€ HAa KAaKOM-TO HEU3BECTHOM OECKOHEYHOM SI3BIKE
MHoXecTBa, uMeHHO cyujecmeenHvle CBs3U s KOHKpeTHhIXx WMC u “mekomupoBatsp”
MOJTyYECHHY0 HH(DOPMAIINIO, IPEIICTABIISAS €€ Ha S3bIKE, JOCTYITHOM JIJISl TIOHUMAaHUsSl JPYyTUM

CO3HAaHHUEM.
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Cka3aHHOTO BBIIIIE MPEICTABISIETCS TIOCTATOUHBIM ISl BHIBO/IA €IIE Pa3 O TOM, 4TO
MHOXkecTBa “Marepus” u “Co3Hanne” (QyHIZaMEHTAIBHO pa3JIHYHBI, ¥ OHU €CIU U
MEPECEKAIOTCS, TO B CPAaBHUTEIHHO MaJjioil oOmactu. XOTS OHH M B YEM-TO IMOXOXKH, UTO,
BIIPOYEM, HEYJIUBHUTENHHO, TpPWUHWMAas BO BHUMaHHE WX oOlIee NPOHUCXOXKICHUE U3
MmuoxectBa. I Matepus n Co3HaHHE COCTOAT W3 000COOJICHHBIX HHGOPMAITMOHHBIX
CTPYKTYp — B Marepun 3TO 3JeMEHTapHbIE YACTHIBI, CHUCTEMBl YaCTHI], HalpuUMep —
yenmoBeueckre Tena win ['amaktiku; B Co3HAHUHM — 3TO CO3HAHWS OTHENBHBIX JIOJEH, MX

MBICJIHM, BO3MOXHO — CO3HAaHUA U MBICJIN €€ KAaKHX-TO )XUBBIX CYIICCTB BO Bcenennoii.

XoTs o0a MHOXeCTBa HCIIONB3YIOT OJHH W Te e (oOmme) dyHIaMeHTalbHbIC
JIOTUYECKHE TIPaBUIIa/BO3MOKHOCTH TIpU 000CO0JICHHS OTEIbHBIX CTPYKTYp — [IpocTpancTBO
u Bpemsa, B ocTtampHOM (YHKIIMOHUPOBaHHE ‘“‘MaTepUANBHBIX” © ‘‘CO3HATENHHBIX
WH(GOPMAIIMOHHBIX CHUCTEM KadeCTBeHHO paznuuHo. llpaBuno  “IIpoctpancTBo” B  [mHO
KpaiiHell Mepe, 4eT0BEYeCKOM | CO3HaHUM paboTaeT COBEPIIEHHO MO0 HHOMY, YeM B Matepuu.
[To-BuauMOMy, HHUKTO HE MOXET OTBETHTb — II€ B MPOCTpaHCTBE-BpeMeHH [Marepun]
pasMenaercsi Kakas-HUOynb MbIcib? J[pyroil mpumep — eciin Bce MaTepHajbHbIE MPOIECCHI
BO BPEMEHH NOCIEAOBATENbHEI, - U3 MPOLLIOro B Oyayiiee, TO CO3HaHWE CIOCOOHO, XOTS U
OTPaHUYECHHO, “MyTEUIECTBOBATh BO BPEMEHHW ', BCIIOMHHAS, aHAIM3HPYS M MOIUPULIUPYS
MBICJICHHBIE COOBITHSI B MPOILJIOM, a TakXe NMPOTHO3MPOBaTh (MOJENHUPOBATH), B TOH WK
WHOW cTemeHH, Oynymiee. Brmpouem BIOMHE pa3syMHBIM MOXKET OBITH BOMPOC - CKOJIBKO
“BpeMeH” neiicTByeT B MHOkecTBe “CozHaHHe”, KpoMe “HUCTHHHOTO BPEMEHH’, KOHEYHO.
B “Co3nannn” — B oTiinuue oT Marepuu — BO MHOTOM HE paOOTaroT ‘“3aKOHBI COXpaHCHUS .
Ecim oTmenuths "acTe MaTepHaIbHOTO O00BEKTa, OOBEKT CTaHOBHUTCA MeHbIne. Eciu KTo-TO
JIEJIATCST MBICITBIO, OH €€ HE TepAeT, T.11.

Tem He MeHee, IS CYIIECTBOBAaHUSA CO3HATENHHBIX MC Kak CHCTEM YCTOWYWBEHIX, IO BCEH
BEPOSTHOCTH HEOOXOAUMO, UYTOOBI ¥ OHH OBLIH ITOCTPOCHBI U3 KAaKUX-TO “HeMaTepPHATbHBIX
DJID (C-DJII), koTophle, Kak u MaTepuanbabie DJID, TOHKHEBI OBITH “CHIBHO” YCTOWYNBEHI B
MHuoxectBe. XOTS JaHHOE YCIOBHE BO3MOXKHO HEIOCTATOYHO sl CTAOMIBHOW pabOTHI
CO3HAHMA, TIIOCKOJNBKY CO3HAaHHWE, TIOMHMO CYIIECTBOBaHHUS, paboOTaeT Takxke ¢
HEOTIPE/ICTICHHON ¥ JIOKHOW WH(pOpPMAIMEH U 3TO MOXKET OBITh JOMOJHUTEIFHOW MPHYUHON
TOTO, YTO, IO BCEH BEPOSTHOCTH, CO3HAHUE BBHIHYXKIEHO HCIIONB30BaTh CTaOWIBHYIO
MaTepUaNbHYIO CTPYKTYpY, HAIpUMEp — YETTOBEUECKUI MO3T.

BooOriie roBopsi, HE UCKIIOYEHO, 4TO  MHOXecTBO “Co3HaHHe” COICPXKHUT B cede
HECKOJIBKO MOJMHOKECTB, T.€. — MOJMHOKECTBO, [I€ HAXOAUTCS/ OMEPHPYET UeIOBEUECKOE
CO3HAHHUE, TOJAMHO)KECTBA, I/I€ ONEPUPYIOT CO3HAHMS, PAaCCMATPUBAEMBbIE CYIECTBYIOIUMU

peiaurudMu 1 T.II. I/I, €CJIM KaKOC-TO CO3HAHHC MOXKCET CYUICCTBOBATH TOJIBKO B yCTOfI‘IHBOfI
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MaTepHaJIbHONW MaTpuile, TOTJa YTO TaKoe MOXKET ObITh WH(GOPMAIMOHHAS CTPYKTypa

“Marepus” B 1enom?

7. O6CcyXneHue U BBIBOJIBI

Bazoii npencraBneHHol 31ech mHbopMarnuonHon (“Ungopmayus xax Abcorrom”™
KOHIICTIIIMK) KOHIEMIUN SBISETCS CTPOroe JOKa3aTelIbCTBO, YTO BCE, 4YTO CYLIECTBYET
(MOXeT CyIecTBOBaTh, “HE MOXKET CYIIECTBOBATb ~°) €CTb HEKHE AJIEMEHTHl aOCONIOTHO
Oeckoneunoro MuokectBa “Mudopmaris”. MHOXKECTBO, B CBOIO odepedb, ©CTh HEKOe
eOMHCTBO MHOXECTBa “WHEPTHBIX JJIEMEHTOB M ‘“‘akTUBHOTO” Jloroca, XoTs pa3aeiuTh
moHATHSA “mHepTHRIM® u “Jloroc” 3mech HEBO3MOXKHO — OHHM KOMIUIMMEHTapHEBIE, 00a
ONPENEIAIOTCS TOIBKO B SAUHCTBE; KPOME TOTO JIFO00W ‘“‘aKTHBHBIA DIIEMEHT — JABM)KCHHE,
W3MEHeHHe, U T.I., KaKk W JIto0oe Jiorndeckoe [kak u yroboe apyroe m3 Jloroca] mpasuio,

SABJIIAAIOTCA TaK )K€ KAKMMH-TO I/IH(I)OpMaI_II/IOHHLIMI/I OJICMCHTAaMH.

JlaHHas KOHUENUUS, BO3MOXKHO, BBIIVIIAMT KaK HEKUH OYepefHOW BapHaHT
HEOIUIATOHM3Ma, OJHAKO 3TO HE COBCEM TakK. 3/AeCh HET, B ONPEICICHHOM CMBICIE,
“axTuBHBIX” Waei u “uHepTHON” MaTepun, OHU CyIIECTBYIOT “TapaiiensHo”; Mneu ckopee
0o0JIbIlIC HEKKE “OMMCaHus” YeM “‘aKTHBHBIE HHCTPYKIIAN .

Konumenmmsa Brirouaer B cebs U JroOble apyrue Quiocockue W pENUTHO3HBIC
KOHILICTIIIMM — BO MHOTOM aHAJIOTHYHO TOMY, KaK OHa BKJIIOYAaeT B ceOs CYIIECTBYIOIINE

TEOPHH MHOXECTB M MH(pOpMaluH (BIIPOYEM, KaK M OCTaNbHbIC Hayku). Bo MHOTOM, HO He

coceM. CymectByromue Teopun uHbOpManmu, T.€., — Xaptiau-lllennona, Tteopun
AaBTOMATOB, CIIO)KHOCTH, JIOTUKA, TEOPHU S3bIKa U T.I. — OTPAXKAIOT JIMIIb OTICIbHEIC
cBoiictBa uH(popMmaruu. OngHaKo, ¢ OAHONH CTOPOHBI - 3TH CBOWCTBa (Hampumep —

BO3MOXHOCTh H3MEPEHHs “‘KoJmdyecTBa WHQOpManuu~ IMyTEeM OIpeIelieHHus JIoraprupMoB
BEPOATHOCTH BO3MOXKHBIX HCXOZIOB) COOTHOCSITCSI C KakKUMH-TO 68ecbMd O0OWUMU
“ImpaBUIaMH CyIIECTBOBAHMS W B3aUMOJACHCTBHI 3JI€MEHTOB B MHOXeCTBe “MHbopmanms”,
C OpYyroW - [aHHBIE TEOPUH UYETKO (hOpMarM30BaHBI U pa3pabOTaHBI B COOTBETCTBHHU C
HEOOXOIMMBIMH KpPUTEPUSIMH HCTUHHOCTH, HEMPOTUBOPEYHBOCTH W T.N. Takum oOpaszom,
CYIIECTBYIOIUE TeOpHH MH(POpPMAIUU — Kak, BIIPOYEM, W BCS OCTalbHAs MaTeMaTHKa - B
JNaHHYI0 WHGOPMAIMOHHYIO KOHIICTIIUIO BKIIOYAIOTCS HEMOCPEJICTBEHHO, M MOTYT
HEMOCPE/ICTBEHHO MPHUMEHATHCS TPU HM3YyUYEHHH [CTPOTO JIOTHYECKOro| moaMHOKecTBa

“Matepust’.
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C npyroit cropoHsl Ha Ooyiee BBICOKOM — MeTa- MaTeMaTHYecKOM ypOBHE - cama
MareMatuka TpeOyer  00OCHOBaHHS CBOETO CYIIECTBOBaHUS Ha MeTa-MaTeMaTHUYeCKOM
yposae. K. ['efens Tak onpeaesns npeaMeT TCOPUU MHOXKECTB (nmutupyercs mo [47]): Ecou

3

KanTopoBckas teopust MHOKecTB  ““...accepted as sound, it follows that the set-theoretical
concepts and theorems describe some well-determined reality...” (....mpuHUMaeTCS Kak
UCTHHHAs, TO OTCIOAA CJIEAYET, YTO TEOPETHKO-MHOKECTBEHHBIC IIOHSATHA M TEOPEMbI
OIMCHIBAIOT KAaKyl0 — TO XOPOIIO IETEPMUHHUPOBAHHYIO peanvrHocmy...”). Ilpemnaraemas
nHGOpPMAIMOHHAsA KOHILENIMS MPOsACHSAET — YTO K€ Takoe eCcTb J3Ta “XOpOouIo
JeTepMUHUPOBAaHHAS PEATBbHOCTD’, YTO HA CAMOM JeJI€ N3y4aeT MaTeMaTHKa.

[IpenmeTHast 00NacTh ‘‘AUCTO CO3HATENBHOTO MPOMYKTa” —  (UIOCOPCKUX U
PETUTMO3HBIX KOHLEMIMA B OTIMYHE OT MATEMAaTHKH NPAKTHUYECKH HE MOANAeTCs
¢dbopmanuzauny, B IEPBYIO OUepeab MOTOMY, YTO B 3THUX KOHIEHIHSIX PacCMaTPUBAIOTCS, B
TOM YHCJIE, I BOIIPOCHI CYIECTBOBAHHMS [3JIEMEHTOB M CUCTEM | HH(OPMALIMK BHE MHOKECTBA
Marepusi, Tie OTHOLICHWE MCTUHHOCTH NPH B3aUMOACHCTBHU MH(MOPMALMOHHBIX CTPYKTYP
nepecraeT OBITh NPUHOUNHATILHO HeoOXxomuMmbiM. CooTBeTCTBEHHO, (uinocopckue u
pPETUTMO3HbIE TIOCTYJAThl OKa3bIBAlOTCSI BECbMa M BECbMa HEONpPEACICHHBIMH, a B
000CHOBaHME HEOIPEICICHHOCTH TOCTYIUPYETCS — SIBHO MM HESBHO - NMPUHIMIIHAIBHAS
HEBO3MOXKHOCTh TIOCTH)KEGHHSI YEIIOBEYECKHM CO3HAaHHEM “‘O0’KECTBEHHOTO TOMBICIA”
(moctynupyercss ‘‘HEIOCTaTOYHOCTh OCHOBaHMA~® U T.I.). Marepuanu3Mm, Kak IpaBHIIo,
paccMarpuBaeT AaHHbBIE MPOOJIEMBbI BEChbMa MOBEPXHOCTHO, XOTS (a MOYKET M MOTOMY HTO)
KOHIICTIIINS CYIIECTBOBAaHHS HEKOel BeyHOH Marepuu COBEPIICHHO aHAJOTMYHO MUCTHYHA
W TpaHCUEHIEHTaNIbHA, KaK, HalmpuMep, KOHIICIMs BEYHOro bora B XpUCTHAHCTBE WIIH

BeuHoro Jlyxa B ['eremeBckoit prmocodun.

B manno# mHDOpPMAMOHHON KOHIICIIITAH mo0bIe GUITOCOPCKHIE W PEITUTHO3HBIC
TTOCTYJIATBI M ““TIOMBICITBI” OKa3bIBAIOTCS TTo3HaBaeMbl. bor (/lyx...) Teneps He 00s3aH OBITH
BCEMOTYIIIEH — M TOTOMY TPAHCIEHACHTAJIbHON — CYIIHOCTHIO; H3yuas CBOMCTBa
MHoxecTBa, MaTepHalu3M  MOJy4yaeT BO3MOXHOCTb  MPEIMETHO  HCCIEIOBATh
“MaTepualMCTHYeCKUe” BapuaHThl  0Opa3zoBaHus BceneHHOH; U T.11.

B T.4. Bemme (pazmen 6.2) yxe TOBOPWIOCH O B UYEM-TO ‘‘MaTepUANTHCTHYECKON”
BO3MOXXHOCTH TOT'O, YTO .CIIOCOOHOCTB/ TEHJICHIUS K CAMOOPTIaHU3alMU KaKUM-TO (JF0ObIM?)
obpazom BBIIEJIEHHBIX (PaBHO M C€aMO BBIJIECIICHUE) MOJIMHOXKECTB MHOXecTBa
“Undopmanns” ectb B komiiekre “Jloroc” W moToMy BHYTpPEHHE MpHCyIla HH(QOpMaIuu.
JlaHHOE TIpeanoI0XKEeHNE, BECbMa BEPOSITHO, IIOJIAETCsl pallHOHAILHOMY aHaJINU3Yy, XOTS U He
HCKIIIOYEHO, YTO MOTYT MOSBUTBCSA IMPOOJEMbI, aHAJIIOTHYHBIE TEM, YTO BO3HUKAIOT IPHU

IOIIBITKE JOKAa3aTCIbCTBA CAMHCTBCHHOCTHU ,[[aHHOfI KOHIICTIIUHA.
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Takoe TpeAronoXKeHne MOXKET OBITh BAXKHBIM IIPH PEIICHHH, HampuMep, MpoOJIeMEbl
MOSIBJIGHUST Ha 3eMJle JKMBBIX, W, Jajee — CO3HATEIbHBIX, CYIIECTB; XOTS U BBITJISIIUT
HaMHOTO 0oJiee BEPOSITHBIM — ITOCKOJBKY BBITJSIIUT BECbMa BEPOATHBIM HEBO3MOXKHOCTH
COOTBETCTBYIOIIEH TpaHCPOpPMALUK KAaKOro-TMOO MaTepHaibHOro O0O0BEKTa —  4TO
“mporpaMMHBIC KOJBI” OTHUX CYIIECTB TMOSBWINCH B ITaHHOW peanu3anuy BceneHHOM
OHOBpPEMEHHO (MapajuieibHo) ¢ MaTepuet.

PaccmaTtpuBas maHHyro mpoOieMy, B YacTHOCTH MOXKHO OTMETHTh BO3MOXKHO
HETPUBHAIBHOE CXOICTBO MHOXKecTBa “MHpopmanusa” u Kusoro (B T.4. — “co3HATEINHHOTO”
JKuBoro) - xak B MHOXeCTBe TIO00OW €ro 3JIEMEHT COIepXHT B cebe MHOXKECTBO
(urdopmanuio o MuoxectBe) B 1ienioM, Tak u JJHK mpakTruecku 1000 KiIeTkn opraHu3Ma
COZIEPKUT HH(POPMAIIUIO O BCEM OpraHM3Me. XOTs 3/IeCh M €CTh CYIIECTBEHHOE pa3iniue — B
MHuoxectBe mH(pOpMAaINUsS B KOKIOM JIIEMEHTE “‘MakCHMalbHO ckata” B “He-S” wacth, B
JHK cxaTtne HaMHOTO MEHBIIIE U JaHHBIE MOTYT OBITh *“ pealbHO Pa3BEPHYTH — KaK HOBBIN

KJIOH OpTraHU3Ma.

BosBpamiasce K OHTONOTWH, €CIH CaMOOpraHU3als ACHCTBUTENHEHO BHYTpEHHE
npucyma Mupopmanuu, Toraa He UCKIIOYEHO, YTO aOCONIOTHO OECKOHEYHOE MHOKECTBO
“Uudopmanus” ASHCTBUTEIFHO MOXET OBITh KIACCH(PUIUPOBAHO KaK HEKUH “‘NepBUYHBIN
TBopen” - I'. KanTtop (uutupyercs 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 I call it the Absolute Infinite or simply Absolute...” (...akTyanbpHOE
OECKOHEYHOEC BO3HUKACT B TPEX KOHTEKCTAaX: BO- TEPBBIX, KOTJAa OHO peaju3yeTcs B
MaKCHUMAaJIbHO COBEpIIICHHOUW (hopMe, B TIOJHOCTHIO HE3aBUCHMOW BHE MHUPOBOM CYIIHOCTH,
in Deo, KOTOPYIO 51 Ha3bIBaI0 AOCOIOTHON OECKOHEUHOCTHIO HIIH IMPOCTO AOCOIIOTOM...) .

C nmpyroii CTOPOHBI — BO3HHKAET BOMPOC — MOXHO JIM CUUTATh pasyMHOU CyITHOCTS,
KOTOpast ecmob abconiomuo Bce 1 motoMy He MOXKeT HUUero m3MeHUTh B Cebe? [TockombKy
naxe ecny 31a CyIIHOCTH TOIBITAETCS YTO-TO B ce0e M3MEHHTbH, HAIPUMEpP — CTapTOBaTh
Hamry Bcenennyro, OHa CMOXET UMb  a0COJIOTHO TOYHO CJIEOBATH CIEHAPUIO JAaHHOTO
W3MEHEHMS], KOTOPBIA CyIIecTBOBaN “Bcerga’, B T.4. — “J0 Hayalla mpoLecca W3MEHEHUH;
BKITFOUAs DBOJIOIUIO KAXKIOTO AJIeMeHTa BcelleHHO; B T.4. — SBOIIIONHIO KaXKIOTO YEIOBeKa,

KOTOpas TaKXE MPOUCXOAUT B COOTBETCTBUU € BCCTJ1d CYHICCTBYIOIINM €€ CLHCHApHUCM.

Hpe)maraeMa;I KOHICIIIIKUA JAa€T BO3MOXXHOCTH boiee npeaAMETHO U Ha boiee
BBICOKOM YpPOBHEC MMOHUMATh/ n3ydaTb q)YHI[aMeHTaHLHBIC HpO6J]CMI:I " CCTCCTBCHHBIX HAYK.
HaanMep, OJJHa M3 T'JIaBHBIX 3IMHCTCMOJOTUYCCKUX HpO6J’IeM yxKe OnL1a ynoMsHyTa BBIIIC —
9TO np06neMa AZICKBATHOCTU S3bIKOB HAYYHOT'O HCCJIICAOBAHUSA MPU ONHMCAHUM W aHAJINU3C

MaTepuaNbHbIX OOBEKTOB M HX B3auMojeHcTBHi. [lo cux mop Hambonee paavKaIbHBIM
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pelieHueM naHHON mpoOsembl Obul “moctymar’ I1. upaka: “shut up and calculate!”
(“3aTkHHCH U cumTait!”). Tereps MBI MOXKEM YK€ C TOPa3io OOJbIIeH YBEPEHHOCTHIO CKa3aTh
- “be calm and calculate” (“ycnokoiics W cuuTaii”’), TOCKOJIBKY Marepus ecTh
I/IH(i)OpMaI_[I/IOHHaSI CUCTEMa, U HET HHUYECro YIAMUBUTCIBHOI'O B TOM, YTO IPOLECCCHI B HEeH
rmogaroTcs (hopMaTn30BaHHOMY (B paMKax IMOCTYJIaTOB TOW WM WHOW HaykW) aHannzy. Ecim,

KOHEYHO, IEKOAMpOoBaHue HH(POpMAanK OBLIO MPOBENEHO KOPPEKTHO.

Hpyroii mpumep — unaes pa3padorku T.H. “Theory of Everything” (ToE) — “Teopun
Bcero”, kotopas oObemmHHMIA OBl YETHIPE WM3BECTHBIX CEromHsd “‘QyHIaMEHTAIBHBIX
B3aMMOJCHUCTBHUS — TPABUTAIMOHHOTO, 3JIEKTPOMArHUTHOTO, c1ab0ro U CHIIBHOTO; U KOTOpast
cTaJyia TIOMYJIIPHOHN B TIOCJEeIHUE NecATHICTHS. [[OMBITKH MOCTPOCHUS TAKOW TEOPUH 3aMETHO
AKTUBU3WPOBAJINCH TIOCIE CO3JAaHHMS TEOPHUU DJIEKTPOCIaObIX B3aUMOJCHCTBHN, KOTOpas
o0benuHMIA ABa W3 “‘DyHIAMEHTAJIbHBIX® B3aWMMOAEUCTBUI u mo3xke — CraHmapTHOUN
MOJICJIH, B KOTOPOH, XOTS M B CYHICCTBEHHO MCHBIICH CTEIICHU, OOBCIUHICTCS W CUIBHOC
B3aHMO/JICHCTBUE.

Opnako naxe 0e3 yuera HHPOPMAIIMOHHON KOHIICTIIIUYU SICHO, YTO TaKas TCOPHsI HE
MoxeT ObiTh TOE — kpoMe Toro, 4To HE Bce B (PU3HKE CBOAMTCS K B3aUMOJICHCTBUSIM BBIIIIC
(HampuMep, OYEHb BEPOSITHO CYIISCTBOBAHWE  B3aWMOJCHCTBUS, KOTOPOC peanusyem
npunnun [laymu ams GepMHOHOB), MOXKHO OXKHAATh, YTO MPH NaJIbHEUIIEM pPa3BUTHU
AKCIIEPUMEHTAJILHOM HayKH (KOTOpas SBJISCTCS €AMHCTBEHHBIM UCTOYHUKOM JICHCTBUTEIBHO
HOBOI HMH(pOpMAaMU — CM. BBIIIE) c OONBIION BEPOATHOCTBIO OYyIyT OOHAPYKCHBI
ouepenHsle “yHIaMEHTaNbHBIE” CHJIBL, YTO MOTpedyeT pa3paboTku “Teopuil ouepemHbIX
Bceros”. .Ho w3 ganHOW WHGOPMANMOHHOW KOHIEHITUN CIEAYeT YTO B KOHEYHOM HTOTE
peanpHas “Teopust Beero” Oymer Teopus crenuduueckolt MHGOOPMAIMOHHON CTPYKTYpPHI
“Marepus’”, KOTOpas KaKHM-TO 00pa3oM BhImeiIeHa B MHoxecTBe. Ho mpu 3ToM ¢ ydueToM
Toro, 4ro Marepusi ecTb dacTh MHOXeCTBa W MaTepHalbHBIE OOBEKTH BCerja
B3aMMOJICHCTBYIOT C KaKIBIM 3JIE€MEHTOM, BKJIIOYAs BO3MOXKHBIE YIOPSIOYEHHBIE CHCTEMBI
aeMeHTOB MHOXecTBa, M TIO3TOMY Marepusi Bcera ocTaeTcs KakKoH-TO OTKPBITON

CUCTEMOM.

WndopmaronHas KoHUeNus npuMeHnMa B ¢usuke u Oonee npeamerHo. Hampumep,
OJVH 13 (pyHIaMEHTABHBIX MOCTYIaTOB KBaHTOBOW MexaHuku (KM) 06 HICHTHYHOCTH BCeX
YacTHIl JAHHOTO TUIIA CTAHOBUTCS BIIOJTHE €CTECTBEHHBIM (CM. cBoiicTBo U7) — nHpopmanus
YHHUKaJIbHA B TOM, YTO B HEW CYIIECTBYIOT HMJEHTUYHBIE KOIMWH, TaK UYTO 3JIEMEHTAapHBIC
YaCTHIBI OJHOTO THIA 3TO MPOCTO KJIOHBI COOTBETCTBYIOMICH MH(OPMALIMOHHON CTPYKTYPHI
(amroputma). Kak apyroil mpumep MOXKHO YIOMSHYTh OKCIEPHUMEHTAJBbHBIM (aKT, 4TO

(mpakTHYecKkn) y KaXIOW DJIEMEHTapHOH 4YacTHIBI eCTh CIEeHU(QHYHBI TapTHEp -
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aHTH4YacThLa. BeckMa BEpOSATHO 3TO CJEAyeT W3 MOJIOKEHHUS, YTO aJITOPUTM MaTepUanbHOM
YacTHIBI JTOJDKEH OBITh OCHOBaH Ha oOpaTuMbix @JID M moToMy Tarkke IODKEH OBITh
oOpaTuMbIM. Torga yacTHUIBI — ATO AITOPUTMBI C TPSIMBIM TTOPSAKOM BBITOTHEHUS KOMaHII, a
AHTMYacCTHLbI — C OOpaTHBIM. S-4acTHUIlBl, Hampumep, (OTOHBI, HE [BHXKYTCA B
KOOPIMHATHOM BPEMEHHU (HE KOHTPOJIHUPYIOTCS COOTBETCTBYIOLIMM IPABWIIOM) M IIOTOMY HE
HUMEIOT aHTUYACTHII.

OTMeTuM, OJHAKO, YTO HE MMEIOT aHTH4acTHL W llmankoBckue T-gacTumbl, HO B
MAHHOM clTydae - TIIOCKOJIBKY HX aiaroputMm paboraet Ha DJID, koTopbie abCONIOTHO
CUMMETPHYHBL.

CraHoBHTCS Takxke Oonee OOBACHUMBIM Apyroil mpuamun KM — To, 4rto mpu
SBOJIIOLIMM KBAaHTOBO-MEXAaHHYECKOHW CHCTEMBI IapaMeTphl €€ COCTOSHHS IIOJIHOCTBIO HE
ompeneneHbl. JlaHHBI NpUHOUI UMeeT (GYyHIAMEHTAIBHYI0 HNPUYMHY — JIOTHYECKYIO
MPOTUBOPEUYUBOCTh MOHATHS “‘U3MEHEHHE” B KOHEYHBIX MW HEaOCOIIOTHO OECKOHEUHBIX
cucteMax 3eHOH (QakTudecku mnpenckazan KM. Ho B pmaHHON KoOHUIeNIMHM BO3MOXKHO
CYLIECTBYET HeKasl JOMOJHUTEIbHAs BO3MOKHOCTh PEalIM3allii 3TOW MPOTHBOPEYHBOCTU B
Marepuu. B camom nene, mockosnbky Martepust €CTh HEKUI KOMITBIOTED, CUTYallHsl B YEM-TO
MOX0Xa Ha CUTYaluIo, KOTJa B OOBIYHOM KOMITBIOTEpe padoTaeT Kakas-HUOYAb Mporpamma.
He uckmodyeno, Hanpumep, 4To Ui, HAIpUMeEp, MPOCTPAHCTBEHHON NMEepeMEeHHOH, 4acTHLa
“mosrygaet” ompeneIeHHOe MOJIOKEHNE, KOoTa epekiiouaeTcs onpeneneHasii @JID. Mexmy
3TUMH MOMEHTaMH TOJIOKeHHe (M BO3MOXKHO HEKOTOPHIE JPyrHe CBOWCTBA YaCTHUIIBI)
OKa3bIBAETCS HEOMPEACNECHHBIM IS BHEIIHEr0 OKPYXKEHHS — aHAJOTHYHO B KOMIIbIOTEpE
COCTOSIHME TMIpOrpaMMBl HE ONpeIeNieH0 BO Bpems, IOKa cpabaThlBaeT ouepeaHas
JIEKTpOHHAs cxeMa. bosee Toro, ecim B mporpaMMe €CThb MOIIPOTrPaMMbl — COCTOSIHUE
IIPOTrPaMMBbI HE ONPEeICHO Ha BpEMEHHON MHTEPBa, HEOOXOAMMBIN AJIs1 OKOHYaHUS pabOThI

MOATIPOTPaMM.

IMonstus IlpoctpanctBo m Bpems pyHmameHTaNbHB B Qu3nKe, 3TO TOHATHS MeTa-
¢usnueckue. lloHmmanwe, dYto 93T0 (QyHIAMEHTadbHblE, aOCONIOTHBIC NpaBwia /
BO3MOXXHOCTH, KOTOpBIE YHUBEpCAIbHBI B MHOXECTBE U, KOHEUHO, B Marepuu, 1 IOTOMY He
3aBHCAT OT KaKHX-IIMOO TIpoIleccOB B Marepun wim OT 000N ‘“‘cucTteMbl oTcyera”
MO3BOJIET, HAlpUMeEp, HOHATh — IHOYeMy 00€ TEOPHH OTHOCHUTEIBHOCTH HEKOPPEKTHHI;,
Hanpumep korga B CTO otpumaercst abCoNOTHOE MPOCTPAHCTBO-BPEMS U MOCTYIUPYETCS
9KBHUBAJICHTHOCTh BCEX WHEPLMOHHBIX CHUCTEM OTCUETa U TMO3TOMY TEOpHs OKa3blBaeTcCs
BIIOJIHE OYEBUJHO BHYTPEHHE MPOTHBOPEYMBOH. OTMETHM, TakXe, YTO MNPHHIMNI
OTHOCUTENIBHOCTH He sBIseTcs (yHIAMEHTATbHBIM, OH €CThb CIEICTBHE 3aKOHOB U
CUMMETpHH, AEHCTBYIOIIMX B Marepuu, mpexnae Bcero — BpeMeHHoW cummeTpuu. Korma

I[aHHOP'I CUMMETPHUU HET, NPUHIUII OTHOCUTCIBHOCTH HCIPHUMCEHUM, XOPOULIO W3BECTHHIN
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npumep — T.H. “mapagokc Oxm3aenoB” B CTO. bonbiie o nmpuMeHeHUU WHPOPMAITMOHHON

koHuenuuu B pusuke cM. ([35], [39], [50]).

B Ounonoruun Meta-6uonornyeckas npobiema [kaxymuxces -?] nepexogos ‘“‘Matepus
— Xwuoe — Co3HaHHe”, BO3MOXKHO, CTAHOBHUTCS Takke Oojee ocMbicnmBaemoi. [lIupoko
M3BECTHO, YTO OYEHb TPYAHO OOBIACHUTH MOSABJIICHHUE Jake OakTepuii Ha 3emMile KaK pe3yibTaT
CIIy9allHBIX, YUCTO (PU3UKO-XMMHUYECKHIX MPOIECCOB. XOTs OaKTepUH — U OPTaHU3MBI TIPOUUX
JKUBBIX CYIIECTB — IOCTPOEHBI M3 COBEPILIEHHO MAaTepUaIbHBIX aTOMOB, BEpPOSITHOCTb
COOTBETCTBYIOLEH LEMU pEakUUid CIUIIKOM Mana A MOSBICHUS 3JeCh JKU3HU B
HaOmogaemble 1-2 mupa. ner. Ho, XoTs MmarepuanbHbie OOBEKTHI W JKHMBBIE (B T.4.
o0Jyiafalonine CO3HAHMEM) CYIIECTBA OUEBUAHO PA3IMYHBI — M MPUHAIICKAT K Pa3IMIHBIM
MOJMHOKECTBaM BO BceneHHOM, Bce OHM UMEIOT OOIIyI0 OCHOBY, T.K. B KOHEYHOM CUETE BCE
OHHU €CThb Kakue-TO WHPOpPMalHOHHBIE CTPYKTYphl. [1lo3TOMy MaTepuaibHble, ‘“KUBBIE” H
“co3HaTenbHblE”  CTPYKTYphl B  JCWCTBUTEIBHOCTH MOTYT B3aUMOJAEHCTBOBaTh C
MIPUMEHEHUEM KaKHX-TO HEM3BECTHBIX CETOJHS CUJI; ¥ 3TO JEHCTBUTENBHO TakK, YTO CIENYyeT,
HanpUMep U3 KaKIOJAHEBHOI'O OIBITa, KOT/Ia CO3HATENbHOE JeHCTBHE TpaHcHOpMHUpYyeTcs B
MaTepuanbHOEe JeiicTBHe, HalpuUMep KOIr/la CO3HAaHWE 4YelloBeKa YIpPaBiseT ero
MaTepHaJbHBIM TeJOM. TakuM o0pa3oM, 0 KpaiiHeil Mepe, epBUYHbIe (PU3NKO-XUMUYECKHE
MIPOIIECCHI, PE3YJIBTATOM KOTOPBIX CTall0 TMOSBIICHHE OeNKoBBIX Makpomonekyn u JJHK
(PHK), Morimm mpoucXOoIuTh TOJ YIIPaBICHHEM KaKOH-TO MPUMUTHBHON HeMamepudaibHOl,
“BHpPTyaJIbHON” WH(POPMAIIMOHHOW CTPYKTYPHI, KOTOpas, B KOHECYHOM HTOTE pPa3BHIIACH,
HampruMep, B YEJOBEYECKOE CO3HAHWE M KOTopas co3fjalia K TOMy e cebe BIIOJHE
KoM(popTabeTbHBIN MaTepHaTbHBINA JOMUK - Teno. [Ipu 3TOM BBITIISIINT BeChbMa BEPOSTHBIM,
TE€M HE MEHEE, UTO YEJIOBEUECKOE CO3HAHUE JACHCTBYET BO MHOTOM KaK aHaJIOI CTaHAapTHOTO
KOMIIbIOTEpa — KOTJa “aKTUBHBIE KOMIIOHEHTHI, T.€. “mpoueccop” U “onepaTUBHAs NaMATh”
(“kpaTkoBpeMeHHasi MaMATh’ B IICUXOJIOTHH) paboTalOT B OCHOBHOM BHe Marepuu;
WCIIONb3Yysl YENOBEUECKUM MO3I KaK HEKUH ‘“KECTKMl IUCK”’; BCE ATH KOMIIOHEHTHI
MMOCTOSTHHO OOMEHUBAIOTCS MH(OpMAanueH, WCIONb3ysl KaKHe-TO aHAJIOTH CHJI, KOTOPBIMU

CO3HAaHUC YHIPaBJIACT OCTAJIbHBIM TCJIOM.

CoOTBETCTBYIOIIME CHUJIBI B CHCTEME ‘‘CO3HaHME- MaTepHajbHbIE CTPYKTYpHI , IO
KpaifHell Mepe B JKHMBBIX CyllecTBaX Ha 3emiie, OYeHb cJlabbl M MPaKTUYECKU
WHCTPYMEHTAIbHO HE U3MEpSUIUCh [0 CUX Nop. TeM He MeHee OHHU CYIIECTBYIOT U
JEHCTBYIOT, TaK YTO MBI HE MOXEM HCKIIIOYHUTh, YTO B PE3yJIbTaTe Pa3BUTH KOMITBIOTEPOB
OymyT pa3paboTaHBl CEHCOPBI, KOTOPBIE OKAaXYTCS HACTOJNBKO UYBCTBUTEIBHBI, YTO
KOMIBIOTEPHI OyAyT YBEpEHHO YIPABIATHCS CO3HAHHWEM, BKIIOYAas HEMOCPEICTBEHHO

MBICTIAMHA. B 3ToM ClIyda€ BO3MOKCH BapHaHT, KOrga 4YCJIOBEYECKOC CO3HAHHUE CMOXKET
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nepedparbesi B APYTYIO PE3HICHIUIO, TOJYYUB CTAOMIIBHBIA M IMPOCTO PEMOHTHPYEMBIH
JKEJIe3HBI OpraHn3M, KOTOPbIM He MOTpeOyeT A CBOETO CYIIECTBOBAHHSA OHMOIIOTHYECKON
nuiy. BripodyeM, He HCKITIOYEHO, 4TO Takod “rymaHonn”’ Oyzaer ¢ OONBIIMM YOBOIBCTBHEM

3aMpaByAThCSA OCH3MHOM, KOTOPBIH ObLIT BBIAECPKaH, CKakeM JjieT 40, B 1yOOBoOH O0UKe.

Briie MBI paccMaTpuBaiM B OCHOBHOM OHTOJIOTHYECKHE W AIHCTEMOJIOTHYECKHE
aCTeKTHI, OTHOCAIIHMECS, B TEPBYIO OdYepenb, K €CTECTBEHHBIM HayKaM; HO KOHIIEIIIHS
MIPUMEHUMA ¥ B TYMaHHUTApPHBIX 00MacTax Guiocoduu. 31eCh BUANMO CTOUT CEIaTh TaKKe
HEKOTOPBIE 3aMEUYaHMsI, OTHOCSIIUECS K OCHOBHBIM CYIIECTBYIOIINM JOKTPHHAM, B KOTOPBIX
paccMaTpuBarOTCS IMyTH Oynymied 5SBONIONWH YEIIOBEYeCTBA - HWICATUCTHYECKOW U
MaTepUaNHCTHIeCKol. B maeamuctuueckux (Mpekie BCEro — B PEIMTHO3HBIX) KOHIETIIHIX
3Ta DJBONIOLMWSA, KaKk TPaBWIIO, pacCMaTpPUBAETCS Kak TMpoIecc, KOTOPBIH QaraibHO
KOHTPOJIMPYETCSI HEKUMH MOTYIIECTBEHHBIMUA BHEUTHHMH CHJIaMH. B MaTeprammcTHYecKux,
B IEpByIO ouepenb — MapkcuzMe, — IOojJaraiT, YTO 3Ta SBOJIOLUUA YIpPaBIACTCA
“marepuanbHeIMU”  (“HCTOpPUYECKUH MaTepuann3M’”) 3KOHOMHUYECKUMH 3aKOHAMH;, B
obmiectBe “ [0OmIECTBEHHOE MaTepuanbHOe| bBhiTHe omnpenenseT [MHIMBUIAYaIbHOE U
oOIecTBeHHOE | co3HaHue” .

XOoTsl MapKCU3M, BEChbMa BEPOSITHO, OKa3bIBACTCSI KOPPEKTHBIM B OOBSICHEHUH COIUAILHOM
9BOJIIOLIMK B TPOIIEIIIEM HCTOPUYECKOM IepuoAe  (TI0CIen0BaTeIbHOCTh COIHAIBHBIX
CHCTEM OT “NEepBOOBITHOrO KOMMYHHM3Ma™ K KalHUTAIN3MY), B HH)OPMAIMOHHON KOHIICTIIIH
AaHHass MOOKTpHWHa BBIIIAAWT KaK HWMCEIollasd, BECbMa BCEPOATHO, Q)YHZIaMeHTaJH)HBIe
orpaHnyeHus. Taxoi BBIBOJ CIIEYET U3 — YTO, B CBOIO OYEpe/lb, CIEAYET U3 KOHILEIIIUN — U3
TOTO, YTO YEJIOBEYECKOE CO3HAHWE MPUHIMIHAIBHO HemarepuanbHo. CIeHaphil pa3BHTHS
co3HaHUH (B ACHCTBUTEIBHOCTH — KJIIOHOB HEKOW BEYHOW IMPOTPaMMBI, KOTOpas HECKOIBKO
MWUTHAPJOB JIeT TOMY Ha3all co3/aja TMPOTEWHBI, Tp.) C OONBIION BEPOATHOCTHIO HE
3aKOHYMJICS Ha 3Tame/ COCTOSHHU ‘‘YeJIOBEYECKOI'0 CO3HAaHMS ~, B HEM €lle OCTaJHCh
CHKBIJIBI, T/e OyAyT peann3oBaHbl OOINBIIAs CIOKHOCTH CO3HAHHWS M €r0 BO3MOXKHOCTH
BOCIIPUHUMATh HOBYI0 HWH(QOpPMAIMI0 ¥ KOHTPOJMPOBATh BCE OONbIIME H OOJIBIIHE
CTpyKTyphl B MHOXecTBe. U Kornia MarepraibHble TOTPEOHOCTH YeIIOBEKa — XOTS M BayKHBIC
JUTSL CO3HaHUs (B T.4. JUIA €TO CYIIECTBOBAHMSI) CETOJHs, CTaHYT, KaK Pe3yJbTaT Pa3BHTHUS
TEXHOJIOTHH, HECYNIECTBEHHBIMH KOMIIOHEHTAMH YelloBeuecKou >XKu3HU. COOTBETCTBEHHO,
BBITJISIUT BEChMa Pa3yMHBIM IPEIOJIOKUTh, YTO B CIEAYIONINX OOIIECTBEHHBIX CUCTEMax
OyJer NeiicTBOBaTh 3aKOH “HHIUBHIyaJbHOE U OOLIECTBEHHOE| CO3HAHHE OTpEACIsIeT
[MaTepuanbHOe u oOmecTBeHHOE| briTHe”. B TO BpeMs kKak MapKCHU3M OCTaHETCS HEKOoeh
WHCTPYKIIUECH — KaK JeJlaTh KalUTaIN3M; KOTOPYIO CTapaTeIbHO BBIMTOJHUIA MapPKCHCTCKUC
KOMMYHHCTHYCCKUE TAPTUU B OBIBIIMX COLMAIMCTUYECCKUX CTpaHaX, MPOBEAS OOIMIECTBA OT

4Ye€pe3 3Tarbl BOCHHOIO KOMMYHH3Ma 10 KalluTaJIn3Ma.
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B pesynbrare BecbMa BEpOSATHO, uTO HaOJrogaeMoe B Haiied BceneHHOH pasBuTHe
“[mpakTuaecku] Marepus — JKuBoe — [denmoBeueckoe] Coznanme” (“Hanmpie W Jaiablie OT

3

Matepun”) TpomoDKUTCS Kak “...[demoBeueckoe] CosHanme —> “‘[denmoBedeckoe -?]
Coznanne -1 — “Coznanue -2”...; rae “Co3HaHue -n” O3Ha4yaeT CJEAyIOIIne
MOJAMHOXECTBa B MHOXECTBE.

13

B “IIpo6aemax ¢unocopun” [51] B. Russell mucan: “...Ho ecnu KTO-TO 3ax0odeT

)

crath (uiocodoM, OH NOJDKEH HAy4IHThCS He OoAThCs abcypaa . CeromHsi Mbl MOXKEM
CKa3aTh, 4YTO 3TO He Tak. [IpuHIHMMUANEHO HET HHYEero aOCypIHOrO B MHOXKECTBE
“UudopManuss” ¥ B €ro KOHKPETHBIX NPOSIBICHHAX. DTH TPOSIBICHHUS MOTYT OBITH JIIOOOH
CJIO)KHOCTH, TapaJloKCaNbHBIMU WM B BBICIIEH CTENEHH MapaJoKCalbHBIMH, HO HE MOTY
OBITH aOCypIHBI; B TO BpeMs Kak B Hamieil BeneHHol (v BHe ee) Bce ecTh “clioBa”, M BCe —

QJICMCHTAPHBIC YaCTUIbI W TaJaKTUKH, JKCHIOUHBI WU MYXYUHBI — BC€ OHHU €CTb IPOCTO

HEKOTOpPbIe HH(POPMALIMOHHBIE CTPYKTYPHI.

C npyroii croponsl Paccen Obu1 B 4eM-TO mpaB — JUId CBOErO BpPEMEHHU.
JeiictBuTenpHO, ¢mrocodus Obuta BechMa CTpaHON Haykod. Ecom  “oObIdHBIC” HayKH
N3y4aroT Kakhe-TO HeloKa3yeMble, HO, 110 KpaiiHel Mepe, IpoBepsieMble — C PUMEHEHUEM
JIOTHYECKHUX WM 3KCIIEPUMEHTAIBHBIX METOIOB — IIpobiemMsl, nocie Kanra craigo oueBuaHO,
gyTt0o (mnocodust “m3ydaer”’ MpoOIIEMBbl, KOTOPhIE — O KpaiHell Mepe, OHTOJOTHYECKHE U
SMHUCTEMOJIOTHYECKHE — HeIoKasyeMbl W He mpoBepsieMbl. Tak uto B Quiocoduu

JEHCTBUTENHHO HHOTIA MOXHO BCTPETUTh KaKOW-HUOYIb aOCyp/I.

Cerojus nro0ast mpoOiieMa CTaHOBUTCS, IO KpaliHe# Mepe, B MIPUHIIUIIE, TIO3HABACMOM.
Kak, nanpumep, ontonorus [IpoctpancTsa, Bpemenn u Matepuu craHer, BeCbMa BEPOSTHO,
“eCTeCTBeHHOW  HaykKol — Kakoi-To oOnactero ¢usuku. OmgHako, HE Kaxnaas
nH(GOPMAIIMOHHAST CTPYKTypa B MHOXECTBE MOMKET M3Yy4aThCs METOJIaMHU €CTECTBEHHBIX
HayK, HampuMmep — eCJIM JIOKHAs, HeompelesieHHas win OudypkatuBHas HH(pOpManus
CYIIECTBCHHA TIPU CYIIECTBOBAHUU /3BOJIIOIMM H3ydaeMOW CTPYKTYypbl. B Takux ciydasx
CTPYKTypa CTAaHOBHUTCS CJIHIIKOM CIIOKHOM JUIsl OmMUcCaHus B (POPMaU30BAaHHON TEOPHH,
UMEIoIIe orpaHuueHHBIH Habop mocTyiatoB. Kpome TOoro — kak 3TO yXe HE pa3
YIOMHHAIOCh — J1t00asi BBIIENEHHas! CTPYKTypa HEe MOXeT OBITh BbIeNeHa B MHOXecTBe
MOJTHOCTHIO; KaXIasi CTPYKTypa SABJIsIeTCS — B OOJNBINEH MIIM MEHBIIEeH CTETIeHN — OTKPBITON
CHUCTEMOM.
BreIrnsaant BeckMa BEpOSITHBIM, YTO TaKHe CUTyallly B AajbHEHIeM OyIyT U3ydaTbCcs
“HeecTeCTBEHHOH HaykoH, ¢wmiocopueii, KoTopas IOIydaeT Temeph MaKCUMaIbHO

(yHIaMEeHTaIbHBI TpeaMeT HccienoBaHuii — MHOxecTBo “HMudopmanms”. Kortopoe, He
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CMOTpsSI Ha CBOIO TPEACTbHYIO CIOXHOCTh, €CTh IMO3HaBaeMbIl, HE TPaHCUEHICHTAIbHBII
00BEKT, /Uil M3y4YeHHs] KOTOPOro YXe ceifuac CyIIecTBYeT pPa3BUTHIM MHCTPYMEHTapui —
TEOpUU MHOXECTB M sI3bIKa, KHOEpHETHKa, Teopus Ondypkauuii (CHHepreTuka); BIpo4YeM U

ApYyTue€ HayKH, BKJIrO4YasA, KOHCYHO, U CCTCCTBCHHBIC.
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