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Abstract

We define the logic of elements of reality. The logic of elements of reality
is not a logic in the classical sense. It is an abstract language for construct-
ing models of a certain kind. In part, it corresponds to the language of
propositional logic.

We define the logic of elements of reality on arbitrary sets of elements of
reality. The basic relation between arbitrary elements of reality p1, po is the
relation p; > py (if there exists p1, then there exists pg).

We consider the physical space and the property: if p; > po, then takes
place E(p1) > E(p2) (E — energy). For the strongly deterministic spaces the
law of energy conservation is described as follows: from pj <>po it follows
E(p1) = E(p2).

B crartbe omnpejensiercst loruka mpostBiaeHuit. JIoruka mposiBiieHui He
SIBJISIETCSI JIOTUKOM B KJIACCUYIECKOM CMBICJIE, ABJIACTCHA a,6CTpa,KTHbH\/l A3BIKOM
JUTST TIOCTPOEHUST MOJIeJIelt onpeieieHHoro Buga. OTIacT OH COOTBETCTBYET
A3BIKY JIOTUKU BBbICKa3bIBaHNIA.

Jloruka TpostBJIeHN! ONpeseNIsieTcs Ha MPOU3BOJIBHBIX COBOKYITHOCTSIX
IIpOﬂBﬂeHI/Iﬁ. OCHOBHBIM OTHOIIECHNEM ME2K/1y ITPOU3BOJIbHBIMU ITPOABJICHUAMMN
P1, P2 ABISIETCS OTHOIICHUE P > Py (€CJIU CYIIECTBYET Pi, TOLJA CYIIECTBYET
p2)-

B kagecTBe mpuMepa paccMaTpuBaeTcst (GU3NTECKOE MPOCTPAHCTBO TMPOSIBIICHUT].
PaccmarpuBaeTcst CBOHCTBO (hU3MUECKOTO MTPOCTPAHCTBA: €CJIU P1 > Pg, TOTIA
nmveer Mecto E(pr1) > E(p2) (E — sueprust). Takum obpasom, JUIst CHIIBHO
JIETEPMUHAPOBAHHBIX TPOCTPAHCTB, 3AKOH COXPAHEHNS SHEPTUH OMMUCHIBAETCST
Tak: u3 p1 4 >py caenyer E(pr) = E(p2).
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§ 1. Introduction. Elements of reality, models, interpretations.

A physical model is a formal description of our conceptions about the
physical reality. With the help of physical theory we interpret model elements
and this interpretation corresponds to the elements of reality. Thus, we
provide the physical reality with the properties of the particular model.

Any physical theory is desribed by formulas. The formulas correspond
to the elemets of reality, that we designate as a regularity. The formulas
describe the physical model, but they are not physical model elements. Thus,
there are physical space elements (physical space regularity), that are not
physical model elements. In this sense, modern physical models are not
complete. There are no mathematical language for constructing such models.
The logic of elements of reality is a step towards the development of such
mathematical language.

All article schemes of real spaces are not complete models because it
is impossible with this schemes to restore an real interpretation of schemes
elements. These schemes help to make estimates in the language of the logic
of elements of reality, which can help to choose the further research direction.



§ 2. The concept of existence.

In the context of logic of elements of reality we suppose that the concept
"existence" is an indefinable primary concept. We suppose, that elements
exists, if we list these elements as existing. We igore the procedure for
checking the existense of elements. In each case, we can link the consept
"existense" with some procedure to verify the existensce of elements. Such
concept "existance" is sufficient to determine the logic of elements of reality.

§ 3. The correspondence between the logic of elements of reality and propositional logic.

We consider an arbitrary true statement, for example, "the word "book"
consists of five letters". We assume, that there exists an element of reality p
that corresponds to this statement. On the contrary, to any existing elemets
of reality, which we denote by p, we can associate with the true statement
"element of reality p exists". With this correspondense, the truth of the
statements corresponds to the existence of elements of reality.

We define the correspondence between elements of reality and formulas
of propositional logic.

We consider two elements of reality, which we denode by p1, ps.

We consider two statements ¢ = "there exists p1", o = "there exists ps".
Thus, formulas @1, o corresponds to the elements p1, po, respectively.

To formula (¢1 — ¢2) we define the correspondence element of reality,
which we denote by pj > ps.

To formulas (¢1 A ¢2), (v1 V p2) we define the correspondence elements
of reality, which we denote by {p1,p2}, [p1, p2] respectively.

Such correspondence allows us to determine the logic of elements of re-
ality.

§ 4. The logic of elements of reality.

A set of elements of reality with a relation of the form "if there exists
p1 then there exists po" we consider as a space of elements of reality or
deterministic space. The basic relation we consider as a determinism
relation. Determinism relation is reflexive and transitive.

Deterministic space may be real or abstract (mathematical object).

Mathematical deterministic space is an object of Q = (M, <q, E, I).

The elements of p € M we consider as elements of reality.

Relation p; >q ps is the determinism relation "if there exists p; then
there exists po". Relation <q is reflexive (p <q p) and transitive (p; <q
p2 <q p3 = p1 <q P3).

Generally speaking, if p1,ps are elements of some space €2, then the
element described by the record p; <q p2 is also naturally considered as an



element of the space €2. To include such element of reality, we use the record
(elector) po > p1. We will consider this duality later.

Function I : M — E' is a function of interpreting the elements of M by
the records. E is some set of records. Records of F we term an electors.
If there is no misunderstanding, then we identify the elements of M and the
corresponding electors.

Let us consider examples of interpretations from mathematics.

Interpretation of records is used in the set theory. Elements of models of
the set theory are named sets and interprets as records 0, {0}, {a1, as, ...}, {a €
X|...}, and so on.

Let’s consider one more example of interpretation. We can present logic
of statements in the form of a system whose elements are interpreted as
formulas and the relation between the formulas is the conclusion.

In the logic of elements of reality, the interpretation of elements is spec-
ified as a function.

Sometimes, a set of elements of reality is the set of records (electors). In
this case, each element is its own interpretation.

In mathematical logic, certain sets of formulas and connections between
them corresponds to a certain logic: the logic of propositions, the logic of
predicates, and so on. Similarly, the situation is also with the logic of ele-
ments of reality. With a certain kind of space of elements of reality, we can
associate a certain logic of elements of reality.

§ 5. The positive logic LP.

we consider an example of a positive logic of elements of reality. In the
case of an arbitrary number of elements, this example is easily generalized.

We construct a set of records (electors) E. Let p1, p2 denote two elements
of reality (primary electors).

We assume:

1) pi,p2 € E

2)ifn € N,ey,...,e, € E, thenrecord {ey, ...,e,} € E and record [ey, ..., e,] €
E.

3) if e1,e9 € E, then record e >eg € E. Other records(electors) in positive
logic are not provided.

We define the space of elements of reality.

Q= (F,<q,E,I).

We define the interpretation I as the identity function.

If e1 <q e9,e9 < €1, then assume e ~ es.

Records (electors) of the form {ey, ...} we identify with the records of the
sets. For example, we will consider that a finite subset S = {ej,...} C E is
also an record of the elector, i.e. S € E. We will discuss this in more detail
later.



We define <q in the following way. We specify the relation <q on a
certain set of pairs of electors. Then we spread the relation to all pairs of
electors.

Let e,eq,e9,... € E.
We assume e ~ e ~ {e} ~ [e], {e1,{e2,e3}} ~ {e1,e2,e3}, [e1,[e2,€3]] ~
[e1, e2, €3] and so on.
We assume {ej,ea} ~ {ea, €1}, [e1,ea] ~ [e2, e1].

We consider the table of the rules.

{61,62} | {61762}

{e1} | [e1,ea]
{e2} \
{e1,e2} |

{e1,ea} | e1>es

{ea} |
0

{e1,e2} | e

{er} |

{er,e2} | e

{ea} |

This table is analogous to the truth table of propositional logic.
On the left are variants of sets under which there is a elements on the
right.
Example:
1) if there is {e1}, then there is [eq, 9]
2) if there is {ea}, then there is [e], €3]
3) if there is {ej, ea}, then there is [eq, es)

In the opposite direction we have:
if there is [e1, ea], then there is {e1}, or {es}, or {e1,ea}.
Thus, we believe that from the point of view of existence, elements [e1, es]
and [{e1}, {e2}, {e1, e2}] indistinguishable, i.e. [e1, ea] ~ [{e1}, {e2}, {e1, e2}].
This method of defining elements is named objectivation. In this case,
the element [e1, es] is the objectivation of the set of elements {e; }, {e2}, {e1, e2}.
As a result we have:
{e1,ea} ~ {e1,ea}
[61, 62] ~ [61, €9, {61, 62}]
e1b>eg v [{61, 62}, €2, @]



er ~ {e1} ~ [e1] ~ [e1, {e1, ea}]
ez ~ {ea} ~ [e2] ~ [e2, {e1, e2}]

We can further define the relation <q according to the following scheme
1) For each e € E, we can define a set of subsets of primary elements
S1 € {p1,p2}; - Sn S {p1,p2}, uro € ~ [S1, ..., Sp]

2) Let e1,eq € E, e ~ [S1,..., 5], e2 ~ [Ry, ..., Ryy]. We assume e; <q ez <
for any R; there is S, that S; C R;, i <n,j < m.

we can define the relations <q in different ways, so we need to check the
correctness of such definitions. This check on the correctness of the relation
<gq is an analogue of the Godel’s completeness theorem for the calculus of
propositions.

Note that the logic LP uniquely corresponds to the logic of propositions
without negation. A detailed extension of the relation <q and verification
of correctness in this article is not given.

Thus, we determined the space Q = (F, <q, E, I).

We notice that an attempt to define negation by the objectivation method
leads to collisions.

Since e; is objectivation of the set eg,{e1,e2}, it would be natural to
define the negation —e; as an objectivation of the set (), e, i.e. subsets that do
not contain e;. We have that ey ~ [e1, {e1,ea}] u —e; ~ [0, ea]. The we have
{e1,—e1} ~ {le1, {e1, e2}], [0, ea]} ~ {e1, e}, T0 ectb {e1,—e1} ~ {e1,ea}.
With the point of view of the ordinary understanding of the negations we
should have {eq,—e1} ~ 0.

We introduce negation into the logic of elements of reality later.

Theorem 1.

Let Q = (F,<q,E,I) is the space of the elements of the Logic LP and
e1,e2 € E. We have e >q e1 < for any e € E we have e > es > eq.

Corollary. Under the conditions of Theorem 1 we have
1) ea >q e1 & ez > ep objectifies the set E, i.e. ea>e; ~ lele € E] &
ea>e; = sup{e € Ele < z,z € E}.

Theorem 2.

Let Q = (E,<q,FE,I) is the space of elements of LP, ¢ € E and e ~
[S1, ..., Spn] then
e =1inf{S1,...,5.} = sup{x € Elz < S5;,i <n}

Theorem 3.
Let Q = (E,<q, E,I) is the space of elements of LP Let A = {[p1,...,pn] €
E|n € N,p; € P}. Then each element e € E equivalent to an element of the
form {eq,...,ex} where ey, ...,ex € A. We havee e = sup{ey, ..., ex}.

Theorems 2.3 allow us to generalize the mechanism of objectification to
"large" spaces of elements of reality.

Theorem 4 asserts that it is possible to reconstruct the interpretation of
the space LP based on the relation <q and primary elements up to equiva-



lence ~. Teopema 4 yTBepKJiaeT, 9TO MOKHO BOCCTAHOBUTH WHTEPIIPETAIIUIO
npocTpancTsa npossiaeauii LP ncxons us otnomenus < v IEPBUIHBIX 3JIEMEHTOB
¢ TOYHOCTBIO JI0 SKBUBAJEHTHOCTH ~.

Theorem 4.
Let Q = (F,<q, E,I) is the space of LP. Let P C E is the set of primary
electors for F.

Let ¥ = (F,<y) is the system isomorphic to the system (E, <q). Let
f: FF — FE is the correspondence isomorpism. Let we have the primary inter-
pretation Iy : f~1(P) — E, aro Iy(e) = f(e),e € f~1(P). We can to define
procedure that allow us to expand the primary interpretation Iy : F — FE
such that for any e € F' we have Iy(e) ~ f(e).

§ 6. The Generation of the logic of elements of reality for large spaces.

By the Theorem 1 we can define objectivation follows. Let Q = (E, <
,E,I) is the space of elements of logic LP, LIP or LIN, e € E and e ~
[Sl, ceey Sn], then
e = sup{z € E|lx < S;}, ie. e = sup{a € M|a < z,z € X}, where
M=FEX={S5,..,S.,} C M.

These conversions are made in order to use the language of the article "The
topology on a complete semilattice". Let x = (M, <) is a complete upper
semilattice is a space of elements of reality, then we assume

li}')n(X):sup{aEMHa:eX]agx}ED},

where X C M is an arbitrary set, D is an arbitrary non-principal ultrafilter
on X.

If we compare two basic formulas, then we see the similarity of the def-
initions of objectification in "small" spaces and the limit in "large" spaces.
The meaning of both formulas is the definition of the closest element with
respect to a certain set of elements (in terms of the logic of the elements of
reality, most indistinguishable in relation to existence). In the first case the
set is finite, in the second case the set is infinite. Models of the second type
will be called evolutionary.

With respect of Theorem 3, the set A = {[p1,...,pn] € E|n € N,p;, € P}
is the analog of the base of the upper complete lattice semilattice ("The
topology on a complete semilattice").

§ 7. Internal and external measures.
With the space of elements of reality, it is possible to assotiate the mea-

sures that characterize, in a sense, the properties of elements. For example,
a measure can characterize the number of elments that can be understood



as "internal" or the amount of information contained in an element. Such
measures will be called internal measures of existence or simply internal
measures.

The conservation law in general form was formulated by the ancient
Greek philosopher Epicurus, which is formulated like this: "it is impossible
to get anything out of nothing." In the language of internal measures of ex-
istence, this is formulated as follows: if p; > py then py(p1) > p1(p2). Hence
the conservation law "in pure form" follows: if p; <>pe then pq(p1) = p1(p2)-

The external measure of existence characterizes the ability of an element
to exist in relation to elements that can be understood as "external." Such
measures will be called external measures of existence or simply external
measures. The external measure can be understood as a measure of invari-
ance (in its general sense) in relation to other elements of reality.

The property of complete invariance (or large invariance) of the element
p in the general form in the language of an external measure looks like this:

to(p) = max( >> 1) < for any(or almost any) element ¢ (or some kind
) we have ¢ p.

Let Q = (M, <, E,I) is the space of elements of reality.

Definition.

External mesure is a function ug : M — R with the properties:
1) if e1,e9 € F,e1 > ey then pp(er) < po(ez)
2) if /1,0({61, 62}) = 0 then
po(les e2]) = poler) + po(ez)

Internal mesure is a function p; : F' — R cwith the properties:
1) eciin ey, eg € Fye1 > eg, Torma py(e1) > ui(e2)
2) if 1 ([e1,e2]) = 0 (r.e. ey, ez do not have reciprocal links then
ri({er, e2}) = pa(er) + pa(ez)

Theorem 5.
Let Q = (M, <, E,I) is the space of elements of reality, Let uo : M — R is
the external mesure, let p; : M — R is the internal mesure then
1) if eg ~ ey then p;(er) = pi(ea).
2) if e € M and for any p € M we have p> e then
e~ [z|z € M| and po(e) = po([z|z € M]) = mazx{z|x € M}.

Examples:
Let Q = (E, <, E,I) is the space of elements of the logics LP, LIP or LIN.

1) Let e € E.
We assume

uo(e) = {p € Ple < p}|,



pi(e) = [{p € Ple > p}|.

We have
[p1,p2] > [p1, P2, 3],
IU/O([plvp2]) = 27

po([p1, p2,p3]) = 3,
po([p1,p2]) < pol[p1,p2, p3]).
{p1,p2.p3} > {p1,p2},
p1({p1,p2}) =2,
p1({p1,p2, p3}) =3,
p1({p1,p2.p3}) > pi({p1,p2})-

2) Let Q = (E, <, E, I) is the space of elements of the logics LIP or LIN,
P is the set of primary elements.

Let e € E, S1,...,S, C P, aro e ~ [S1, ..., Sy] then we assume pg(e) = n.
We have
{p1,p2} = [p1,p2l,
po({p1,p2}) = 1,
to([p1, p2]) = 3, To ecTp
po({p1, p2}) < po([p1, p2))-

We define pi(e) as the mesure of amount of information contained in e.
We define it from the following considerations. In our case, the number of
possible states is determined by the state of elements p1,po, each of which
can either exist or not exist, that is, only 22 = 4 variants:

S1={(p1,0), (p2,0)}
Sy = {(p1,0), (p2, 1)}
Sz ={(p1,1), (p2,0)}

Sy = {(plal)a(p2a1>}
Let e € E. We assume pu(e) = [{Sile > (5;,0) ore > (S;, 1) }.

Examples.
Let e; = ({(p1,0), (p2,1)}, 1) then
e1 > (51,0), e > (S2,1), e1 > (53,0), e > (53,0), e1 > (S54,0),
ie. pi(er) =4.

Let ea = ({(p1,1), (p2,0)},0) then ey > (S3,0).
For other S; the state is not defined, i.e. u1(e2) = 1.

Let e3 = (p1,0) then there is defined elements es > (S3,0),e3 > (Sy,0)
le. pi(es) =2.

We see that es > eo u pq(es) > pi(e2).

The functions given in Examples 1) and 2) satisfy the conditions in the
definition of the internal and external measures.

It is natural to assume that for any reasonable definition of a function



characterizing the amount of information contained in the elements of reality,
this function will satisfy at least the first condition for the internal measure,
which confirms the existence of the conservation law of information with a
reasonable definition of information spaces again.

§ 8. Examples. Physics.

Note that the schemes of this section are not a complete model because
we do not build the complete space of physical elements and interpretations.
Therefore, all the arguments in this section are not proof. It can be seen
more as a hypothesis and an assessment. Such estimates may possibly help
in the construction of complete physical models and their interpretations.

We consider some set of physical space elements P. Let £ : P - R
be the energy. Thus, the element of reality p € P we consider matter <
E(p) > 0.

For any elements of reality p1, ps € P we have: if the existence of p; im-
plies the existence of pa then E(p1) > E(p2) ( p1>p2 inplies E(p1) > E(p2)).

Note that if the elements p, ¢ € P are independent (do not interact) then
the energy of their interaction is zero and we have E({p,q}) = E(p) + E(q).
Note that for a more exact correspondence to the existence measure, we
must have E([p,q]) = 0, i.e. we must interpret [p,q] as a element of reality
corresponding to the interaction p and q.

The conservation law for strongly determined spaces of elements of reality
can be formulated as follows. If p; ~ po, then E(p1) = E(p2). The value of
energy can be considered as an internal measure on the space of elements of
reality.

§ 9. Philosophy of elements of reality.

The principle of existence: p exists < E(p) > 0 we can generalize.

There is only one thing that shows itself, i.e. p exists < puo(p) >
0, 1(0) > 0 (po(), p1() are some unknown to us internal and external mea-
sures of existence of the largest space of reality, including all elements of
reality).

§ 1. Beenenue.

q)I/ISI/ILIeCKaﬂ MOJIEJIb ABJIAETCA d)OpMa.HbeIM OIIMCaHUEM HallIuX HpeﬂCTaBﬂeHHﬁ
o dusnyeckoii peasbHoCTU. C TOMOIIBHIO (DUBUIECKOI TEOPUU MbI HHTEPIIPETUPYEM
QJIEMEHTDBI MOJICJIN U 3Ta MHTepIpeTalud IIEPEHOCUTCA Ha COOTBETCTBYIOIIUE
MIPOSIBJIEHUS PEAJIbHOCTH. TakuM 00pa30M MbI HaJesIsieM (PU3NIEeCKYI0 PeaIbHOCTh
CBOICTBAMU KOHKPETHOU MOJIEJIU.

Pusndeckas Teopus onuckiBaeTcst popmyramu. PopMyIIbl COOTBETCTBYIOT
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§ 3.

pUBUIECKUM TPOSBJIEHUSIM, KOTOPBIE MbI Ha3bIBAEM (DPUBUIECKUMU 3aKOHOMEPHOCTSIMU.
DopMyJIbI OIUCHIBAIOT (PUBUTECKYIO MOJIE/Ib, HO CAMU HE SIBJISIETCS 9JIEMEHTAMUI
dusnyaeckoit Mmojiesu. Takum 06pa3oM, CyIecTBYIOT (GDU3NIECKUE TPOSBICHUS
(dusnueckne 3aKOHOMEPHOCTH), KOTOPBIE HE BKJIIOUYAKOTCS B (DU3MUYECKUe

MOJIeJI B KAYECTBE JIEMEHTOB. B 3TOM cMbIC/ie COBpeMeHHbIe (PU3nIeCcKue

MOJIEJIN HE ABJAIOTCA NOJHBIMU. [loka He co3maH MaTeMaTHIeCKUil s3bIK

JUIE IOCTPOEHUS TTOIOOHDBIX MOojiesieii. JIoruka nmposiBJICHU siBJISETCs T1aroM

B Pa3BUTUU TAKOI'O A3bIKA.

[IpuBesenbie B JAHHOM CTATHE CXEMbBI PEAJIbHBIX IIPOCTPAHCTB HE SBJIAIOTCH
IOJIHOIIEHHBbIMU MOJE/IAMU IIOTOMY, 9YTO B paMKaX 3TUX CXeM HEBO3MOXKHO
BOCCTAHOBUTD IOJIHYIO UHTEPIIPETAINIO JIEMEHTOB. J{aHHbIE CXEMBI IOMOTAIOT
c/leJIaTh OLCHKU Ha A3BIKE JIOTUKU IIPOABJICHUN, KOTOPbIE MOI'YT IIOMOYbL B
BBIOOpE HAIIPABJIEHUS JAJTHHEUIITNX UCCICTOBAHUIA.

§ 2. Ilouarue "cymecrByer".

B KoHTEKCTE JIOTUKY TIPOSIBJIEHUI, MBI CINTaeM, 9TO HoHsiTHe "cymecTByer"
SIBJISIETCST HEOTIPEIEISIEMBIM MMEPBUIHBIM MOHATHEM. MBI CINTAEM, 9TO CYTIECTBYIOT
Te IIPOSIBJIEHNUsI, KOTOPBIE MBI [IEPEUUCIISIEM KaK CYIIECTBYomue. Mbl OTB/IEKAEMCST
OT TPOTEIYPHI TPOBEPKHU CYIIECTBOBAHUS MPOSIBIICHUSI B PEATbHOCTH. B
KaXKJIOM KOHKPETHOM CJIydae Mbl MOXKEM CBSI3bIBATH MOHsSTHE "cyiecTByer"
¢ KaKOWU-HUOYIh TPOIETYpOil TPOBEPKU CYITECTBOBAHUS I7T€MEHTOB. st
OTIPEJICJIEHUs] JIOTUKHU ITPOSIBJIEHUI 9TOr0 BIIOJIHE JIOCTATOYHO.

CooTBeTcTBHE MEXK/AY JIOTUKOM IMPOSIBJIEHUII U JIOTUKON BbICKA3BIBAHUIA.

Paccmorpum mpon3BosibHOE NUCTHHHOE BBICKA3BIBAHUE, HATIPUMED, 'CJIOBO
"kaura" cocrour u3 mnaru OykB". Mbl OygeM cumTaTh, UTO CYIIECTBYET
HEKOTOPOE TIPOSIBJIEHNE P, KOTOPOE COOTBETCTBYET JAHHOMY BBICKA3LIBAHUIO.
Kaxkiomy nposiBiieHnio, 0603Ha4aeMOMy Yepe3 P MBI MOYKEM IOCTABUTDH B
COOTBETCTBHE MCTUHHOE BBICKa3bIBaHUe "CyIIecTByeT IposiBjieHne p'.

Takum 0b6pazoM, KayKJIOMy TPOSIBJIEHUIO, KOTOPOE MbI MOXKEM OIMCATh
CJIOBAMU U TIPO KOTOPOE MBI MOYKEM CKA3aTh, ITO OHO CYIIECTBYET, MBI MOXKEM
MTOCTABUTH B COOTBETCTBUE HEKOTOPOE UCTHHHOE BBHICKA3BIBAHKE U HAOOOPOT.
HpI/I JaHHOM COOTBETCTBHUU NCTUHHOCTDL BbICKa3bIBAHUMN COOTBETCTBYET CYIIIECTBOBAHNIO
IPOABJICHUMA.

OrnpejtesiuM COOTBETCBUE MEXKJIy HPOSIBJIEHUSIMA U (DOPMYJIaMU JIOTHKH
BbICKa3bIBaHUM.

Paccmorpum nBa niposiBiiennst, o6o3HaMaeMble Yepe3 p1, P2. PaccMoTpuM
BBICKa3bIBaHUsA w1 = "cymecTByeT p1", w9 = "cymecTByer po". Takmm obpazom,
bOPMYJIBL V1, (P2 COOTBETCTBYIOT ITPOSIBJCHUSIIM P1, P2 COOTBETCTBEHHO.

Dopmyne (1 — p2) MOCTABUM B COOTBETCTBHE IPOSIBJICHHE, KOTOPOE
0603HaYaETCS 3aIUCHIO P1 > Po.

Dopmynam (p1 A w2), (¢1V @2) TOCTABAM B COOTBETCTBUE MPOSIBJICHUSI,
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KOTOpPBbIe 0603HAYAIOTCs 3armcsaMu {p1, p2}, [p1, p2] coorBeTcTBEHHO.
Takoe cOOTBETCTBUE MO3BOJISET ONPEIEINTh JOTUKY MPOSBICHUIA.

§ 4. Jloruka mposiBjIeHUIA.

COBOKYITHOCTB ITPOSIBJIEHUIT, CO CBSI3SIMU BUIA "€CJIN CyIIeCTBYeT p1 TOTIa
cymiecTByeT po" Mbl Oy/ieM Has3bIBaTh IPOCTPAHCTBOM IposiBjieHmii. JlanHoe
oTHoOIIIEeHNEe PeIEKCUBHO U TPAH3UTUBHO.

IIpocTpamcTBOM ITPOSIB/IEHUH MOXKET OBITH HEKOTOPOE peaIbHOe ITPOCTPAHCTBO
mwi abcTpakTHoe. ABGCTPaKTHBIE IPOCTPAHCTBA IIPOSIBJIEHUI MBI OYJIeM PaCcCMaTPUBATH
KaK MaTeMaThIecKue OObeKTHI.

[TpocrpancTBO HpOosiBIIeHMIT (MaTEMATHIECKUN 0OOBEKT) SIBJISIETCST OOBEKTOM
Buga ) = (M, <q,E,I).

DaeMeHTH p € M Mbl OyeM Ha3bIBATH MPOABICHUAMI U SJIeMEHTaAMU
HPOCTPAHCTBA ITPOABICHUNA.

Ornomenne p; <q po (OTHOIIEHNE JeTEPMUHI3MA) TOHUMAETCsT Kak "ecim
CYIIEeCTBYET p1, TOTIa CyIiecTByer po". st orHOIIEHNST TpebyeTrcs pedIeKCUBHOCTD
(p <q p) m TpamsuruBHOCTL (p1 <O P2 <q pP3 = p1 <q p3). Boobme
TOBOPsI, €CJIH P1, Po SBJISTFOTCS MIPOSBJICHUSIMU HEKOTOPOT'O MPOCTPAHCTBA (),

TO 3JIEMEHT, OIHUCHLIBAEMBIN 3aIMChIO P| < P TAKKe €CTeCTBEHHO CUNTATH
[IPOSIBJIEHHEM M PACCMATPUBATDH KaK 9JIEMEHT IpocrpancTsa P. s BKIodeHns
TAKOTO ITPOSIBJICHUST MBI HCIIOJIb3YEM 3aIIICh (37IEKTOD) pal>p1. MBI pacemoTpum
JAHHYIO JIBOMCTBEHHOCTD ITO32KeE.

I: M — E — dyukius narepuperanuu jiementoB M sanucavu. B —
HEKOTOPOE MHOXKeCTBO 3anuceit. anucu n3 E OyneM Ha3bIBaTh 3JI€KTOPAMU.

Eciin He Bo3HUKaeT Hetopa3yMeHuil, TO 3J/eMeHThl MHOXKeCcTBa M U COOTBETCTBYOIINE
UM 3JIEKTOPBI Oy/IeM OTOXKJIECTBJISITh.

Paccmorpum mpuMepbl MHTEpIIpeTalnii U3 MaTeMaTHKU.

WaTepruperalius 3aIuCIMI UCIOJIB3YETCA B TEOPUHA MHOXKECTB. DJIEMEHTHI
MOJIeJIell TEOPUU MHOXKECTB HA3BIBAIOTCSI MHOXKECTBAMU U OTOXKJIECTBJISIIOTCSI
(urrepuperupyiores) ¢ samucamu B, {0}, {a1, a2, ...}, {a € X|...} u n.x.

Paccmorpum eme ogun npumMep unrepuperaiud. Mbl MoyKeM IpeICTaBUTh
HEKOTOPYIO JIOTUKY BBHICKA3BIBAHUN B BU/IE€ CUCTEMBI, 3JIEMEHTHI KOTOPOI HHTEPIIPETUPYIOTCSI
B BuJie (DOPMYJI U OTHOIIIEHHE MEXKTY 3JIeMEHTaMI HHTEPIPETHPYETCA OTHOIIIEHIEM
BBIBOJIA M€Ky (DOPMYJIAMH.

B soruke nposiBiieHnii HTEpIIPETAIMS 9JIEMEHTOB 3aIa€TCS SIBHBIM 00Pa3oM
B BUJe DYHKIIUH.

Wuorma B KadecTBe MHOXKECTBA, ITposiBJIeHnit M MblI OymeM OpaTh HEKOTOPOe
MHOKeCTBO 3arnuceii (371eKkTopoB). B TakoM cirydae KazKIplii 37IeMEHT sIBJISIeTCSI
CBOEl MHTepIpeTaluei.

B maremarudeckoii JIOTUKE € ONPEJIESIEHHBIMU COBOKYITHOCTSIMU (DOPMYJIT
U CBSI3SIME MEXK Iy HIMU CBsI3aHa OINPE/Ie/IEHHAS JIOTUKA: JIOTUKA BHICKA3BIBAHMUIA,
JIOTMKA TpeInKaToB u T.J1. lloxoxkum oOpa3oM Je0 0OCTOUT U ¢ JIOTHKOM

12



nposiBjiernit. C ompee/IeHHBIM BUAJIOM IPOCTPAHCTBA MIPOSIBJICHUI MbI MOYKEM
CBA3aTDh OIIPEJICJICHHYIO JIOTUKY IIPOABICHUN.

§ 5. IlosuruBHas Jjioruka LP.

Haunem ¢ mpumepa MO3UTHUBHON JIOTUKHU IPOSABJIEHUM, TTOCTPOCHHON Ha
JIByX ssieMenTax. Ha ciydail ¢ NpOM3BOJIBHBIM YUCJIOM 3JIEMEHTOB JAHHBIN
IIpUMEP JIErKO 0000IAeTCs.

[TocTponm MuOXKecTBO 3amuceii (ssekropos) E. Ilycrs py, po — obosnadenus
JIBYX IIpOsiBJIeHuil (1iepBudHbIe 31eKTOPbI). [losiaraem:

D) pi,p2 € B

2) ecsiu n € N,eq,...,e, € E, torga zanuce {ei,...,e,} € E u 3anuce
le1,....,en] € E.

3) ecan e, e9 € E| Torya 3amuck e1 > ey € E. Jlpyrue 3anucu B O3UTUBHOI
JIOTWIKE He IIPEeyCMOTPEHBI.

Omnpenenum npocrpancTBo nposisienuii Q = (E, <q, F,I).

Wurepuperanuio I onpemennM Kak TOXKIECTBEHHOE 0TOOparkeHue.

Ecim e <q e9,e9 <q €1, TOra 1oJsaraem e ~ €o.

Banucu (ss1ekropsl) Buja {ei,...} OymeM OTOXKIECTBISATH C 3ALUCIMU
mHOKecTB. Harnpumep, Mbl OysieM cauTaTh, YTO KOHEYHOE IIOJIMHOXKECTBO
S = {e1,...} C F gBisiercs Tak:Ke U 3aIUCHIO 3JIEKTOPa, TO ecTh S € E.
Bostee monpobHO 06CymmM 3TO MMO3Ke.

Onpenenum <q caenyrormmmM crocoboM.  Mbr 3amgaem oTHomeHue <q
Ha HEKOTOPOM MHOXKECTBe I1ap 3JIeKTOpOB. lloToM MBI pacmpocTpaHsieMm
OTHOIIIEHUE HAa BCE MTaPhl 3JIEKTOPOB.

Ilycts e,e1,€9,... € F.
[Tonaraem e ~ e ~ {e} ~ [e], {e1,{e2,e3}} ~ {e1,ea,e3}, [e1,[ea,e3]] ~
[e1, €2, €3] n Tak masee.
[Monaraem Takxke {e1,ea} ~ {e2,e1}, [e1,e2] ~ [e2, e1].

Paccmorpum Tabsuity npasmit

{61,62} | {61762}

{e1} | [e1,ea]
{e2} \
{e1,e2} |

{e1,e2} | e1ves

{ea} |
0

{61762} | €1

{er} |
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{er,e2} | e

{ea} |

Jlannas TabIMIa SABJIAETCH AHAJIOTOM TaO MBI HCTUHHOCTHU JIOTUKH BLICKA3BIBAHUIA.
CireBa yKa3aHbl BapuaHThl HAOOPOB IIPU KOTOPBIX CYIECTBYET ITPOsIBJICHIE

crpaBa. Hampuwmep:

1) ecsn cymecryer {e1}, Torga cymecrsyer [eg, €s]

2) ecau cymecrByer {es}, TOrA CyliecTByer [eq, eg]

3) ecau cymecrByer {e1, €2}, TOrIA CyiecTByer [e1, €a]

B o6parHyIo CTOPOHY HMeeM:
ecm CyIecTByer [e1, eg], Torga cymecryer jmbo {ej}, smbo {ez}, mmbo
{61, 62}.
Taxkum 06pa3oM canuTaeM, 9TO ¢ TOUKH 3PEHNUSsT CyIeCTBOBAHUS DJIEMEHThI
le1,ea] u [{e1}, {ea}, {e1, e2}] HEpazmuummbl, To ecth [e1, ea] ~ [{e1}, {ea}, {e1,e2}].
JlaHHBIN MeTO, OTIPeIeIeHNsT 9JIEMEHTOB OyIeM HA3BIBATH OO bEKTUPOBAHUEM.
B sanHOM citydae 9j1eMeHT [eq, eg] SBIsAeTCs 00 bEKTHPOBAHIEM HAbOPa IPOsIBJICHHUIT
{er}, {e2}, {e1, €2}
B urore mosryaaem:
{er,eat ~ {e1, e2}
le1, e2] ~ [e1, €2, {e1, e2}]
e1b>eg [{61, 62}, €2, @]
er ~ {er} ~ [e1] ~ [e1, {er, e2}]
ez ~ {ea} ~ [ea] ~ [e, {e1, e2}]

JlaJiee MoOXKeM IOOIPENeIUTh OTHOIIeHnE < 110 CJIELYIOIeil cxeMe
1) st kazk10ro ssiekropa e € E MoxkeM orpe/iesinTb Habop U3 MOJAMHOXKECTB
nepBuaHbIX 1eMenToB S1 C {p1,p2}, ..., Sn C {p1,p2}, 9t0 € ~ [S1, ..., Sy}

2) [Iycts e1,e2 € E, e ~ [Sl, --'7Sn]7 e ~ [Rl, ,Rm]
ITonmaraem e <q e < aug moboro R; naitnercsa S;, uro S; C R;, i <m,j < n.

Joonpenesutsh orHOIIEHnEe < MOXKHO Pa3HBIMM CIIOCOOAMH, IIO9TOMY
HE0OXOINMO ITPOBEPSITH KOPPEKTHOCTD TAKKX olipeesenuii. JlanHas mpoBepka
Ha KOPPEKTHOCTL OTHOLIEHUsS < SBJILETCS aHAJOIOM TEOPEMBI IIOJHOTLI
Ileesst Ayt MCYNCIIEHUST BHICKA3BIBAHUIIA.

BameTnM, 9To 9TO Joruka LP 0IHO3HAYHO COOTBETCTBYET JIOTHMKE BHICKA3BIBAHMIA
6e3 orpuranusi. IlompobHoe moompeesieHne OTHOIMEHUST < U IIPOBEpPKa
KOPPEKTHOCTH B JAHHOH CTaThe He IPUBOIATCS.

Taxkum obpaszom, npocrparctso 2 = (E, <q, E, I) nocrpoeHo.

3aMeTHM, 9TO IPH MOMIBITKE OIPEIEIUTh METOIO0M 00 bEKTHPOBAHUS OTPULIAHIE
LIPUBOJUT K SIBHBIM KoJLM3usiM. [TockosbKy e obbekTupyer Habop e1, {eg, ea},

TO €CTECTBEHHO OBLIO OBl OMPEIEINTh OTPHUIIAHNE —e] KaK 00beKTUPOBAHUIE
nabopa (), es, To ecTh OJIMHOXKECTB, He cojepzKalux e1. Ho Torma mojydaem,
aro ey ~ [e1,{e1, ez} m ey ~ [0, ea]. Torma momyqaem {e1, —e1} ~ {[e1, {e1,ea}], [0, ea]} ~
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{e1,e2}, To ecrb {e1, me1} ~ {e1,e2}. C TOUKHN 3peHNUsT OOBITHOIO IIOHNMAHS
OTPUIAHUS JOJKHBI ObLN ObI UMeTH {€1, e} ~ ().
OTrpurianue B JIOMUKY NPOSIBJIEHUIT BBOIUTCS TIO3/IHEE.
Teopewma 1.
[Iycrs Q = (E,<q, E,I) — upocrpancrso nposisiennii LP u ej,e9 € E.
Torma umeeMm, 9TO €9 >q €1 < st J06oro € € F umeem e >q e > eq.
Cieacrsue.
B ycimoBusix Teopemsbr 1.
1) ea >q €1 < ey > e OOBEKTUPYET MHOMKECTBO NpOsiBJIeHU F, TO ecThb
ea>ey ~ [ele € E] < eg>e; = sup{e € Ele < z,x € E}.
Teopema 2.
[Iycts Q = (E,<q, F,I) — upocrpancrso nposiienuit LP, e € E u e ~
[S1, ..., Sp], TOrma
e =1inf{S1,....,S.} = sup{x € E|lx < S;,i <n}

Teopema 3.

[Iycts Q = (F,<q,FE,I) — upocrpancrso nposisiennii LP. Ilycte A =
{lp1,---,pn] € E|n € N,p; € P}. Torna moboii s11eMenT e € E 9KBUBAIEHTEH
ssieMeHTy Buja {e1, ..., ex}, e eq, ..., e, € A. lnmeem takke e = sup{ey, ..., ex }.

TeopeMbl 2,3 TO3BOJISIOT 00OOIINTE MEXAHI3M O0bEKTHPOBaHUs Ha, "GoJtbIme"
[IPOCTPAHCTBA, IPOSBJICHUIA.

Teopema 4 yTBEpKIaeT, 4T0 MOXKHO BOCCTAHOBUTH HHTEPIIPETAIMIO IIPOCTPAHCTBA
nposipyiennii LP ucxoss u3 orHomennss <q U NEPBAYHBIX 3JIEMEHTOB C TOUHOCTHIO
JIO SKBUBAJIEHTHOCTHU ~.

Teopema 4.

IIyers Q = (E,<q,FE,I) — upocrpancreo uposisiaenunii LP, P C E —
MHOKECTBO TIEPBUYHBIX 9JIEKTOPOB, Ha KOTOPHIX MOCTPOeHo E.

[Tycrs U = (F, <g) — cucrema, uzomopdnast cucreme (E, <q). Iycrs f :

F — E — coorBeTcTBYOMUiT N130MOPGMU3M U 33/IaHa TIEPBUIHAST HHTEPIPETAIUST
Io: f~Y(P) — E, aro Iy(e) = f(e),e € f~1(P). Toraa MoxHO onpeie/ T
IIPOTIETYPY, MO3BOJIAIONIYIO PACIIUPUThL WHTeprnperanuio [y : ' — FE Tax,
gro jis sioboro e € F umeem Ip(e) = f(e).

Teopema 5.
[Tycrs Q = (M, <, E, I) — upoctpascTBo nposiBjienuii. Byjem jyist ipocToTht
cunTarh, 9o M = E, I — ToxKaecTBeHHOE 0TOOparkKeHne.
[TycTh BBITTOSTHEHBI CJIEYIOIIAE YCIOBUS:
1) CymecrByer noamuoxkecTBo uiaentudukaropos I'd C E, aro s jo6bix
p € M,i € Id umeem (p,i) € M
2) IIycte A C M, e € M, ato e ecTb OObEKTHPOBAHNUE 9JIEMEHTOB A, TO eCcTh
e~ la€A.
3) Mycrs i € Id, Torma (e, i) ~ f(i), tne f(i) € A eMHCTBEHHBILIT 3JIEMEHT €
TAKUM CBOWCTBOM.
4) Tlycrb py : M — R — BHyTpeHHsig Mepa Ha M.
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Toria uMeer Mecro:
1) (e, i) = pa (f(7))-
2) Ecin (e, i) = p(e), Torma nveem

p(f (@) = pa(e) m p (£(i)) = pa(£(5)), 4,5 € 1d.

3) Nmeer mecro: 6>(CLNb),ILJIHBCeXCL beAece>A~acAlee> A

§ 6. Jloruku LIP u LIN Ha nH(pOpMaIIMOHHOM ITPOCTPAHCTBE.

Haunem ¢ mpumepa joruk npossaenuii LIP u LIN, mocTtpoenubie Ha aByx
sremenTax. Ha ciydail ¢ mpon3BOJIbHBIM YIHCIOM 3JIEMEHTOB JIAHHBIN CJIydait
JIETKO 0600IIaeTcs.
IIycres B/ — MHOXKeCTBO 3amuceil MO3UTUBHON Jioruku mpossiennii LP,
P = {p1, p2} — MHOXKECTBO EPBUYHBIX 3JIEKTOPOB. Pacmupum E/ j10 IpOCTpaHCTBA
nmposiiennit F.
1) Monaraem Ey = E1
2) Ecan E,, oupejiesieHo, TOrIa IoJaraemM
E,i1=E,U{(e,0)lec E,} U{(e,1)|e € E,}.

[Monaraem E = |J E,.
neN
Ha ocnoBe MHOMkKecTBa 3J1eKTOPOB E IIOCTPOUM JIBe JIOTUKHU LIPOSIBJICHMUIT

LIN u LIP.

3a OCHOBY oIpeJesieHns] JeTePMUHI3Ma BO3bMEM IIPABUJIA IO3UTUBHOM
sgoruku LP.

IIpaButa st paboThI €O CKOOKAMU U ITEPECTAHOBKU 9JIEMEHTOB OCTAIOTCS
[IPEXKHUMU.

ITocTponm Tabauily m/isi OO bEKTUPOBAHUS.
IIycts e, ey, ... € E.

{(6171>7(6271)} ’ ({61,62},1)

{(6171>7(6270)} ’ ([61762]71)
{(61’0)7(6271)} ’
{(e1,1), (e2,1)} |

{(€1a1)7(62>1)} | (61D>62>1>
{(6170)7(6271)} ’
{(61a0)7(62>0)}

{(61,1),(62,1)} | (6171)
{(6171>7(6270)} ’

{(6171>7(6271)} ’ <6271)
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{(61,0),(62,1)} |

Jlamaas TabInIa MOy IaeTCs U3 COOTBETCTBYIONIEH TaOJIUITEI JIJIsT TTIO3UTUBHOM
aoruku LP cregyromum obpasom. Eciu nposiBienne e € {ej,es} ciesa
[PUCYTCTBYET, TO BMECTO Hero 3anuckiBaercs (e, 1). Eciu nposisienne e € {eq, e}
cJIeBa OTCYTCTBYET, TO BMECTO HEro 3ammcbiBaercs (e, 0).

PaccMoTpuM JTOTIOJTHUTEIBHO CIIEAYIONINE TTPABHIIIA.

1) e~ (e 1)

Host soruku LIN onpegensiem (...,0) Kak Jyisi oTpuIlaHust
2) Oupenennm npasuia oobekruposanus. [lycrs e € E. Tlycrb e o6bekTupyer
Habop Sy, ..., S, C FE, 10 ectb € ~ [S1, ..., Sp]. Tonaraem (e, 0) obbekTupyer
Habop S(E) \ {Si,..., S}, 10 ecrb nomaraem (e,0) ~ [Ro, ..., Rpy]. 3mecs
Ry, ..., Ry, nepeancisier Bce smementsl S(E) \ {S1, ..., Sn}.

,prron BapuaHT onpejeenus (...,0).
2’) ((e,1),0) ~ (e,0)
((€,0),0) ~ (e, 1),
({er, e2},0) ~ [(e1,0), (e2,0)],
([617 62] ) ~ {(6170)7 (627 0)}

Host sroruku LIP onpenesnsiem (...,0) kak obHyseHne
2*) ((e;1),0) ~ (e,0),
((€,0),0) ~ (e, 0),
({e1,e2},0) ~ {(e1,0), (e2,0)},
([617 62] 0) ~ {(6170)7 <627 0)}

Crocobnl goonpejiesieHns oTHomeHnit <pjy U <j7p OCTAIOTCS TEMH K€
KaK JIjIsl O3UTUBHON jjoruku LP.

[Mocrpoens! npocrpancTsa nposisiaennii joruku LIN Qpry = (B, <pin, E, I)
u s goruku LIP Qrrp = (B, <prp, E,I)

st moruk LIN u LIP BeImosHensr anagorun Teopem 1-4.

Teopewma 6.

[ycrs Qpp = (Eo, <rp, Eo, ly) — IpOCTPAHCTBO NIPOSIBIEHHI, IOCTPOEHHOE
JUIsT TIO3UTUBHOM JIOTMKU.

[Iycrs Q = (E,<,E,I) — upoCTpaHCcTBO HPOSIBJICHNU{T, IOCTPOCHHOE JIJIsi
aoruku LIP win LIN. Torma orobpaxenne f : Ey — E, aro f(e) = (e, 1)
SIBJISIETCST PA3HOZHAYHBIM TOMOMOPMU3MOM, TO €CThb JJisl JIIOBIX €1, e € Fy
umeeM e <rp ez < f(e1) < f(ea).

[To-Bupumomy, npasuio ((e,0),0) ~ (e,1) (HEYTO Ha HUYTO IHOJIyYAEM
HEUTO) GOJIBIIE TTOIXOANT J1JIst MHPOPMAIIMOHHBIX BHYTpeHHNX Mep. Karkercst
COMHUTEJIbHBIM, YTOObI JIJIsi TAKOTO [IPABUJIA MOJXOAUIA BHYTPEHHUE MephbI
AHAJIOPMYHbIE MepaM (PU3UIECKOTrO IIPOCTPAHCTBA.
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[TosTromy ecrecTBeHHO TTpenoaaraThb, 9o jioruka LIN GosbIre moaxomut
KaK aHAJIOTr JIOTUKM BbICKa3bIBaHuii. [jis mocrpoenus Momesneil pusnaeckux
[IPOCTPAHCTB OOJIBIIIE TIOJXO/IAT, TO-BUIUMOMY, KAKUE-TO BADUAHTHI IIO3UTUBHBIX
JIOTUK.

§ 7. OGoOIIEeHnEe JOrUKHY ITPOsiBjIeHU Ha "GoJibinne" mMpoCcTpaHCcTBa IIPOSBJICHUIA.

HamomunMm, uro mo Teopeme 1 oO6beKTHMpoBaHME MOXKHO ONPEIEIUTH
caepytommum obpazom. Ilycrs Q = (E, <, E, I) — npocTpaHcTBO MpOsiBJIeHUiT
noruk LP, LIP wim LIN, e € E u e ~ [Sy, ..., Sp], Torma
e = sup{x € Elr < S;}, 1o ectb e = sup{a € M|a < z,x € X}, ue
M=FEX={S5,..,5.} C M.

JlamHblie MpeobpazoBaHus CIeaHbI JJIs TOTO, YTOOBI IEPEHTH Ha SI3BIK CTAThU
"The topology on a complete semilattice". Ilycrs x = (M, <) Bepxusis
TTOJTHAST TIOJTY PEIIETKA SIBJISIETCST TPOCTPAHCTBOM TIPOSIBJIEHHUI, TOT/IA TTOJTATAEM.

lill_r)n(X)zsup{a€M|{x€X]a§$}€D},

e X C M mpousBoJIbHOE MHOXKECTBO, I IPON3BOJILHBII HEIVIABHBIN YIBTPAMUIBTD
na X. Eciu cpaBHUTD JiBe OCHOBHBIE (DOPMYJIBI, TO YBUIUM CXOJCTBO OIPEICICHUM
obbekTHpoBaHus B "MabIx" mpocTpaHCTBax u mnpejesa B "0osbimux" mpocTpaHcTBaX.
Cwmbicst 06enx (popMyJT COCTOUT B OTIPejiesIeHnn HanboJiee 6JIM3KOTO 3/IEMEHTA
[0 OTHOIIEHUIO K HEKOTOPOMY MHOKECTBY JIEMEHTOB (B T€DMUHAX JIOTUKH
POsiBJIeHNIT HamboJIee HEPA3JINIMMOrO OTHOCUTE/LHO CyIecTBOBaHus). B
[IEPBOM CJIy4Yae MHOKECTBO KOHEYHO, BO BTOPOM CJIy9ae MHOXKECTBO OECKOHETHO.
Mogenin Broporo tuta Oy/ieM HA3bIBATh SBOJIOIMOHHBIMU.

B coorBercrBun ¢ Teopemoii 3, MHOXKECTBO
A = {[p1,..,pn] € Eln € N,p; € P} saBisercsa anajorom 6a3bl BepxHeil
nostHoit nostypemerku penterku ("The topology on a complete semilattice").

§ 8. BuyTpeunsis u BHelllHsig Mepa.

C IpoCcTpaHCTBOM MPOSIBJIEHUH MOYKHO CBA3ATH MEPDI, KOTOPBIE XapaKTEPU3y 0T
B KAKOM-TO CMBICJI€ CBOMCTBA 9/71eMeHTOB. Hampumep, Mepa MOXKET XapaKTepru30BaTh
KOJIMYECTBO MPOSIBICHNI, KOTOPbIE MOYKHO IOHUMATH KakK "BHyTpeHHne" min
KOJTUIeCTBO MH(MOPMAINH, COJeprKalieecss B djieMeHTe. Takme Mepbl Oyaem
HA3bIBATH BHYTPEHHUMHU MepaMU CYIIECTBOBAHUS WU MPOCTO BHYTPEHHUMUI
MepaMHu.

U neto coxpanenust B 0011eM BujIe chopMyTUPOBaJI JpeBHErpevdeckuii pumocod
DUuKyp, KOTopas 3BYUYUT IIPUMEPHO TaK: "HEBO3ZMOXKHO U3 HUYErO IOJIy IUTh
meuro". Ha s13bIKe BHYTpEeHHMX Mep CyIIECTBOBAHUSI 3TO (POPMYIUPYETCsI
TaK: ecau p1 > pa, Torga py(p1) > pi1(p2). OTciona ciejyer 3aKOH COXpaHeHHs]

"B umcroMm Buge'": ecam py <A >pg, Torma pi(p1) = p1(p2).
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Bremnsisi Mepa CyIecTBOBaHUs XapaKTepUusyeT CIHOCOOHOCTL dJIeMeHTa
HPOSIBIATH Ce0s1 110 OTHOIIEHHWIO K 3JIEMEHTAM, KOTOPblEé MOXKHO MOHHMATD
kak "BHemnne". Takne Mepbl OyIeM HA3bIBATH BHEITHIMHI MEPAMU CYIIIECTBOBAHMS
UM POCTO BHEIIHUMU MepaMU. DBHEIIHIOI Mepy MOXKHO MOHMMATh Kak
Mepy MHBapUAHTHOCTH (B OOIIEM CMBICIE) 10 OTHONIEHHUIO K JIPYTUM IIPOSIBIICHUSIM.
CBoiicTBO 10JTHO HHBAPHAHTHOCTH (MJIM GOJIBINON HHBADUAHTHOCTH ) IPOSIBJICHUS
P B 00IIIeM BH/Ie Ha SI3bIKE BHEIIHEH MePbI BBITVIS T IPUMEPHO Tak: fo(p) = maz( >> 1) &
JUTst BCeX(MIIM [OYTH BCEX) HPOsIBJICHUIT ¢ (MM OLPEIeIeHHOIO BU/IA) UMeeM
qp.
[Mycrs Q = (M, <, E,I) — 1pocTpaHcTBO MPOsIBJICHMUI.

OmnpejesieHue.

Buemnsia mepa sto dyuknus g : M — R co coiicrBamu:
1) ecin ey, eg € Fye; > eq, Torma po(e1) < up(ez)
2) ecm po({e1, ea}) =0, Torma
po(ler, e2]) = po(er) + po(e2)

BrayTpennsas mepa sto dyuknus py : F'— R co cBoiicTBaMu:
1) ecm e, eg € Fyey > eg, Torma uy(e1) > pi(e2)
2) ecim puy([er, e2]) = 0 (T.e. e1, €2 HE UMEIOT B3AUMHBIX CBsi3eii), TOr/Ia
pi({e1, e2}) = pa(er) + pa(e2)

Teopema 7.
[Mycrs Q = (M,<,FE,I) — nupoctpaHcTBo nposiBjienuii, puo : M — R —
BHEITHsS Mepa, w1 : M — R — BHyTpeHHsISI Mepa, TOrIa
1) ecm e1 ~ eg, Torma pi(er) = piles).
2) ecu e € M u s sioboro p € M umeem p > e, Toraa
e~ [zlx € M| u po(e) = po([z|z € M]) = max{x|zr € M}.

IIpumepsr:
[Iycrs Q = (E, <, E,I) — upocrpancrso nposiejienuit joruk LP, LIP wm
LIN.

1) Ilycre € € E.
[Tonaraem
po(e) = [{p € Ple < p}|,
pi(e) = {p € Ple = p}|.

Nnmeem
[plap2] 2 [pl)p2ap3]7
po([p1,p2]) = 2,

po([p1, 2, p3]) = 3,
po([p1,p2]) < po([p1,p2,p3l).
{p1,p2,p3} > {p1, D2},
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p1({p1,p2}) =2,
p1({p1,p2,p3}) = 3,
p1({p1,p2, p3}) > pa({p1, p2})-

2) Ilyers Q = (E, <, E, I) — npocrpanctso nposiienuii sjoruku LIP nim
LIN, P— CcOBOKYIIHOCTDb IEPBUYHBIX JIEMEHTOB.
[lycts € € E, S1,..,S8, € P, aro e ~ [S1,...,S,], Torma nomaraem
to(e) = n.
Nmeem
{p1,p2} > [p1,p2],
po({p1,p2}) = 1,
po([p1, p2]) = 3, o ectn
po({p1,p2}) < po([p1, p2])-

Onpenenum f11(e) Kak Mepy KomdecTBa nHGOPMAINK, COJIEPIKAIIEHcsT B
e. Onpenennm ee u3 cieyoImx coobpazkenuii. B HateM cirydae KoJIudecTBo
BO3MOXKHBIX COCTOSTHUM OIIPEIE/ISIETCST COCTOSTHUEM IIPOSIBIIEHUI D1, P2, KAXKI0€
U3 KOTOPBIX MOXkKeT JIn0O CyIecTBOBaTh, JubO HE CyIIEeCTBOBATH, TO €CTh
Beero 22 = 4 BapuaHTOB:
S1={(p1,0), (p2,0)}
Sz =A{(p1,0), (p2,1)}
Sz ={(p1,1), (p2,0)}
Sy =A{(p1,1), (p2,1)}
[Iycrs e € E. Tlonaraem py(e) = |{Sile > (S;,0)ore > (S;,1)}.
PaccMOTpUM [pUMepBL.
[Iycrs e1 = ({(p1,0), (p2,1)}, 1), Torma
e1 > (51,0), e1 > (52,1), e1 > (53,0), e1 > (53,0), e1 > (54,0),
TO ecTb py(er) = 4.

ITycrs e = ({(p1,1), (p2,0)},0), Torga ez > (S3,0).
st ocTanbHBIX S; COCTOSTHEE HE OIPEEIeHO, TO ecTh fi(e) = 1.

[Tycts e3 = (p1,0), Torma oupesesenst ez > (S53,0),e3 > (S4,0), TO ecTb
p(es) = 2.

BaMeTI/IM7 9TO €3 > ey u u1(€3) > ul(ez).

[TpuBenenubie B pumepax 1),2) OYHKIUE yIOBJIETBOPSIOT YCJIOBUSIM B
OlLIpeJIeJICHUN BHYTPEHHEN U BHEIIHEeil Mephbl.

EcrecrBenno mpezmonaraTb, 9TO HIpH JIFOOOM Pa3yMHOM OIIPEIEICHIN
byHKIINN, XapaKTepU3yoliei KOoJIudecTBO MHMOPMAINHN, coiepKalieiics B
MTPOSIBJIEHUSX, JaHHad (DYHKINSA OyaeT VIOBIETBOPATDL 110 KpaifHeil mepe
IIEPBOMY YCJIOBHIO JJIsl BHYTPEHHEN MEPHI, UTO MOATBEPKIACT HAJIMIUE 3aKOHA,
coxXpaHeHnsT TH(POPMAIINY ITPY PA3yMHOM OIISITh Ke OIpeIeIeHuN HH(POPMAITMOHHBIX
IIPOCTPAHCTB.
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§ 9.1. IIpumepsbi. Pusuka.

3aMeTnM, 9TO CXEMbI JJAHHOT'O pa3Jieia He SBJISIOTCS TOJTHOIEHHOM MOJIEJIbIO
IIOTOMY, 9TO MbI HE CTPOUM IIOJTHOT'O IIPOCTPAHCTBA (PU3UICCKUX ITPOSIBJICHUI
U moJIHbIX uHTeprperanuit. [losToMy Bce paccyKieHust B JJAHHOM pasjiesie
He SIBJISTIOTCSI JT0Ka3aTeabCTBOM. VX MOXKHO paccMaTpuBaTh CKOpee Kak
TUIIOTE3Y U ONEHKY. Takue OIeHKH BO3MOXKHO MOT'YT [TOMOYb [IPU IIOCTPOCHUH
MTOJIHBIX (PU3BMIECKUX MOJIEJIell U UX MHTEPIIPETAIHi.

Paccemorpum mpocrpancTBO husndecknx mposBiaeHnt. MBI mpeamorarae,
YTO UMEEM IIPOIEJyPy IOJCUeTa SHEPrun (eC/iu UHTEPIPETUPYEM SHEPIHIO
KakK IuCIIoBYI0 ByHKINMIO). PaccMOTpUM HEKOTOPYIO COBOKYITHOCTh (DU3MUECKUX
npogsiaenuit P. Ilycty Fy : P — R sueprud.

[Iposieiienne p € P Gyaem cunrarh marepueii < E1(p) > 0.

Crenyroriiee CBONCTBO ABJISETCS IPEIoJoKeHneM. 15t TI00bIX PosBICHU T
p1,p2 € P mMeeM: ecjid W3 CYIIECTBOBAHUS pPi CJEAYeT CYIIECTBOBAHUE Pg,
torga Ey(p1) > Ei(p2) (u3 p1 > pe crenyer Ei(p1) > Ei(p2)).

SaMeTnM, 9TO eCJIn IPOsITIEHNs p.q € P He3aBUCUMBI, TO €CTh HE B3aUMOJIEHCTBYIOT,
TOI/Ia SHEPrUsi UX B3aUMOJIEHCTBUS paBHA HYJIIO. B 9TOM ciiyuae Mbl HMeEeM
Ei1({p,q}) = E1(p) + E1(q). Bamernm, 9To jjist 60j1€€ TOUHOTO COOTBETCTBHS
BHyTpPEeHHeli Mepe CyIecTBoBaHusl, Mbl J10/KHBI uMeTh E1([p, ¢]) = 0, To ecTb
MBI JIOJIZKHBI MHTEPIPETHPOBATH [p, q] KaK IPOSIBJICHHE, COOTBETCTBYIOIIEE
B3aUMO/JICVCTBUIO P U (.

3aKoH COXpaHeHUs It CUJIBHO JIETEPMUHIPOBAHHBIX ITPOCTPAHCTB (DU3UIECKUAX
MIPOSIBJIEHUI MOXKHO CPOPMYIUPOBATH cieayionmuM obpazom. Ecim p; ~ po,

rorya Fy(p1) = E1(p2).

B coBpemenHoii (pusuke mporieccy u3MepeHus yIesisieTcst 60JIbI10e BHUMaHUE.
Mpbr MozKeM TIo/TydaTh HepBUIHBIC (DAKTHI O MUPE B IIpoliecce u3mepenus. V1
MBI U IIPOIIECC M3MEPEHUsI ABJIsIEMCS 9acThbio (PU3MIeCKOro Mupa. B mporecce
U3MepeHnsd Mbl HaXOAUMCH B OIIpE/IeJIEHHOM KOHTEKCTE, CBA3aHHBIM C ITPOIIECCOM
n3Mepenns. C3TUM KOHTEKCTOM CBA3AHO OIIPEJIEJIEHHOE TPOCTPAHCTBO IPOSABIECHU I
U COOTBETCTBYIONIHiT eMy jierepMuHu3M. [IposiBiienust u jeTepMuHU3M (PUKCUPYIOTCS
B BHU/JIe IEPBUYHBIX PaKkTOoB. Ha ocHOBe mepBUYIHBIX PAKTOB CTPOSITCS MOJIEJI.
Orcroza citetyer, 9To JOMOJTHUTEIbHBIN JETEPMUHABM, COITYTCTBYIOIIH IPOIECCy
U3MEPEeHNsd 1 ITIOCTPOCHUTIO MOJCJIN MO2KET CTAaTh IaCThIO (1)1/131/1‘{6CKOI71 MOJICJIN.
Hackobko sBJIsieTcst CyIecTBeHHBIM TAKOE MPEIONPEIEIEHUE JTOTIOTHUTEOTbHOTO
JeTepMUIHU3Ma HOHpO6yeM IIOHATDH JJaJIbIlle B paMKaX JIOTUKHA HpOHBHeHI/Iﬁ Ha
IpuMepe JBYX MOJejieil BpEMeHH.

HyCTb T = {t € R|t0 <t< tl},to,tl € R.

B nepBoii Mmosiesin Bpemst 6y/ieM paccMaTpuBaTh B Bujie siekropa 1) = [t € T1.
Bynem cumrarh, 9TO 3/1eMEHTHI 3jieKTOpa 1] HE CYyIIECTBYIOT COBMECTHO B
KOHTEKCTE 3JIEKTOPA, TO €CTh €CJIM CYIIECTBYET 3J1eKTop 17, TO CyIIeCTByeT
OJIH U TOJILKO OJIUH 3JIEMEHT 3jieKTopa 1.

Bo BTOpoOit Monenu Bpems OyjieM HpEJCTABIATb B BHUJE MHTEPBAJA, TO
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€CTh MHOXKeCTBa. MBI OTOXKJIECTBJIIEM MHOXKECTBO 1 ¢ COOTBETCTBYIONTIM
ssiekropoM (T2). B aToM ciiydae Bce 91eMEeHTBI 9JIEKTOPA CYIIECTBYIOT COBMECTHO
B KOHTEKCTE CYIECTBOBAHMS 3JIEKTOPa, TO €CTh €CJIU CyIecTByeT Th, TO
CYIIECTBYIOT BCE JIEMEHTHI 3jieKTopa 1h.

PaccMorpumM HEKOTOPYIO 3aMKHYTYIO CHCTEMY (DU3MIECKUX TPOSTBIICHUN
M (t) orHOCHTEIBEHO HEKOTOPOI MHepIMasbHOI cucreMbl orcuera S. Ilycrh
top < t < t; gBasgercs HaMOOJBIIMM HHTEPBAJIOM, HA KOTOPOM CHCTEMA
3aMKHyTa. Bpemsi Mozjesupyem B Buje ssekropa 11 = [t|tg <t < t1].

Ucxobie TPemoI0XKeHNsT CIe Iy IOTIHe.

1) Cuuraem, 4To cymecTByeT HEKOTOPOE IIPOCTPAHCTBO nposiiaenuii Q = (M, <, E, I),
MoJesupyomiee (pU3MIECCKOE ITPOCTPAHCTBO, ¢ KOTOPBIM MbI paborem. Bce
oCTaJIbHBIE PACCYKICHUsI OY/IyT CBSI3aHBI CO CBOWCTBAMU 9TOTO MIPOCTPAHCTRA.

STO IIPOCTPAHCTBO ABJIACTCA I'MIIOTETUYIECKUM, ITOCKOJIbKY ITOKa HEIIOHATHO

KaK ero CTpouThb. JIJIst He 0UeHb CTPOTHUX pacCy K JIeHu 06IIero BIIa, KOTOPHIM
HY>KHO IIPUJIATh OIpeJeIeHHYI0 000CHOBAHHOCTH 3TOI0 JIOCTATOYHO. Byaem
CUUTATD, 9TO (32 UCKJIIOYEHIEeM BHYTpeHHel Mepsl (11 : M — R) Bce ncnoJib3yemMble
B I[IpUMepe IIPOABJICHUA U 3JICKTOPDI ABJIAIOTCH 3JIEMEHTaMU 3TOI'O IIPOCTPaHCTBa
Q, B yacraocTH, ssekTop 17 u ssementsr F, M (t).

1) CymecrByer HeKoTOpoe MHOXkKecTBO aementos M(t) € M.t € T C M

u ytemernT B € M, aro npossierne E apisercss o0beKTHpPOBaHIEM Habopa
M(t),t € T, To ectb E ~ [M(t)|t € T].

2) Bynem cunrars, uro (E,t) ~ M(t),t € T.

JanHoe yc/ioBUe BBINJISIAUT BIIOJIHE €CTECTBEHHBIM Tak Kak napa (F, t) onHo3HaqHO
oupegensier M (t) u naobopor. Eciin B KOHTEKCTe TPAeKTOPUU CIUTATH, YTO

t~ M(t), To (E,t) ~ ([M(t)|t € T],M(t)) ~ M(t). Pakruieckoe BBeIeHUE
SKBUBaJIEHTHOCTH ¢ ~ M (1) HEKOPPEKTHO, TaK KaK IIPU STOM MbI CBSI3bIBAEM
MOMEHT BPEMEHU C OJJHUM 3JIEMEHTOM U OJHON TOYKON MpoCTpaHCTBA.

3) Ilycrb p1 : M — R siBasiercst BHYyTpeHHell Mepoii.

Mpbr HaxonuMcs B yCJIoBUH TeopeMbl 5.

O4eBHUIHO, UYTO B ITUX YCJIOBUSIX UMEEM CJIEIYFOIIIEe.

i) U3 2) caenyer pi(E,t) = pi(M(t)),t € T.

ii) Eciun pi(E,t) = pi(E),t € T, Torjga nmeem

i1 (E) = p1(M(t1)) = p1(M(t2)), t1,t2 € T, TO €CTh BBILIOJIHEH 3aKOH COXPAHEHUST
JUUIsT BHYTpeHHel Mepbl fi1 ().

Bamerum, YTO NPHU MOJIEJUPOBAHUU BpeMeHU 3jekTopoM [t € T, mam
IPUXOUTCS MOJIC/IUPOBATH TPAEKTOPUIO cucteMbl sektopom [M (t)|t € T ¢
HECOBMECTUMBIMU dJIEMEHTAMU. ZLHH TOrOo, LITO6I)I IIOJIy9UTHb 3aKOH COXpaHEHU A
JIUIsE BHYTpeHHel Mepbl (41 () B JaHHOIN CHTyaluu Mbl:

1) BBOZUM 351eKTOp F, KOTODBINl CYMTAEM IPOSIBJIEHHEM, COOTBETCTBYOIIUM
SHEPIHUH.

2) Tlonaraem pq(E,t) = u (E),t € T.

Oba 9TH yCIOBUS SIBISIOTCS CYIIECTBEHHBIMH.

Tenepb paccMOTPUM BMECTO 2) CJIEJIYIOIIEe YCIOBUE
2)YE>M(t),teT.
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[Momyuaem sxkBuBasienTHoe ycosue B > {M(t)|t € T'}.

[Mosnyuaem takxke M (t1) > E > M(t2),t1,t2 € T, 1o ectb py (M (t1)) = pu1 (M (t2)) =
wi(E) n pi(E,t) = pi(F). To ecrs upn yemaosun 1) u3 2) caemyer 2), To

€CTb BBINOJIHSAETCsI 3aKOH coxpaHenust. U3 ycsioBust 2'), u3 cymecrsopanust F
crrenyet cymiecrBoBanue Tpaekropun M (t),t € T kak ssexropa { M (t)|t € T'},

TO €CTh COBMECTHOE cylecTBoBanue srementoB M (t),t € T.

Paccmorpum yenoBus

2”) Cymecrsyer {M(t)|t € T'}.

277) Cymecrsyer {t|tg <t < t1}.

Yci1oBust He yiaeTcst OLHUCcaTh B KOHTEKCTE JAHHOM MOJICJIN, HO OYEBUIHO, Y9TO
ycaiosue 27) cuiibHee yeoBus 2°), a yesosue 277) cuibHee yeaosus 27).

VYenoBust 2”) COOTBETCTBYIOT MOJEIM TPACKTOPHHU, SJIEMEHTHI KOTOPOM
CYIIECTBYIOT COBMECTHO. YcsioBusi 2”’) COOTBETCTBYIOT MOJIEJIN BPEMEHH,
9JIEMEHTBI KOTOPOH CYIIECTBYIOT COBMECTHO.

Kaxkue BbIBOjIbI MOXKHO ciesiarh? Ecisin BpeMsi 1 TpaeKTopust MOJIeTUPYOTCsT
[|-2s1eKTOpaMM, TO JIJIs HAJIMYUS 3AKOHA COXPAHEHHs HPUXOJUTCS BBOJIUTDH
JIOTIOJIHUTEJIbHBIE YCJIOBUSI:

1) Onpenensats snepruio E Kak oT/esbHOE IpostBiIeHre. icaeHHoe 3HaYeHe
SHEPI'MU MOXKHO PACcCMaTPUBATh KaK MHTepHpeTanuio £ B BUje BHYTPEHHe
MepBI CYyIIECTBOBAHMUSL.

AsibrepHaTuBHBIE yesoBus 2) win 2’):

2) yeaosue pi(E,t) = pi(E),t € T siisiercss caMbIM CJIA0BIM YCJIOBHEM.
SBJIsIeTCsl BHEIIHUM 110 OTHOIIEHUIO K MOJIE/IH, [I09TOMY HEIIOHSTHO I10YeMy
OHO JIOJIZKHO BBIIIOJIHSATHCS.

2’) Yenosue E > M(t),t € T win sxkBuBasienTHOE eMy ycosue E > {M(t)|t € T'}
siBJisieTcst 60s1ee cuiibHBIM. TlocTysmpyercst Hajmane COBMECTHOTO CYIIECTBOBAHMUSI
9JIEMEHTOB TPAeKTOPHU B KOHTEKCTE cyliecrBoBanust snekropa FE. To ecrsb
3JIEMEHTBI TPACKTOPUHU OIIPEACSIOT 3/IeKTop F 1 Haoboport, syiekTop F 3amaer
TPAEKTOPHIO B COBOKYIHOCTH. Takoe yCJIOBHE SIBJISIETCS [TPOMEKYTOUHBIM
Mexy 2) u 2°),27). D10 ycioBue Kaykercsi 60J1ee IMpenodTUTebHBIM, TaK
KaK $IBJISCTC BHY TPEHHIM YCJIOBHEM PACCMATPHBAEMON MOJIEIH. DTO YCIOBHE
TaKKe [PEJIIoIaracT PacCMaTPUBATh SHEPIUIO KAK [POsIBJICHUE.

27),2”) DTu ycs10BUsI COOTBETCTBYIOT KJIACCUIECKUM { }-MOJIEIISIM, IPUHSITHIM
B ¢usuke. B maHHBIX yCAOBUSX It (DOPMYJMPOBKU 3aKOHA COXPAHEHUsT
HET HEeOOXOIUMOCTH PacCMATPUBATH SHEPIUIO KaK OTIEJbHOE MPOsiBJICHHE.
JLocTaTouHO SHEPIUI0 PACCMATPUBATH KAK BHY TPEHHIOIO MEPY CyIIeCTBOBAHUSI.
JleficTBUTEIBHO, IPEIIOIOKIM, ITO Mbl HAXOIUMCsI B KOHTEKCTE CYIIeCTBOBAHMS
{M(t)|t € T}. Dro o3nauaer, uro snemenTsl M (t),t € T cyuecTBYIOT COBMECTHO,
To ectb M (t1) ~ M (t2),t1,t2 € T, orryma pui (M (t1)) = p1 (M (t2)),t1,t2 € T
U3 1oc/ieiHero paBeHCTBa CJIeJLyeT 3aKOH COXPAHEHUs B OOBITHOM BUJIE JIJIst
BHyTpeHHei Meps (g ().

Hpe,ﬂ;HOHO}KI/HVI, 9TO MbI HAXOJIUMCH B YCJIOBUAX TOT'O 2K€ paCCMaTPUBAEMOI'O
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IPOCTPAHCTBA, TO €CTh BLIIIOIHEHO YCIOBHE 1), TO €CTh SHEPIUIO IPE/ICTABIISEM
B Bujie 1ekTopa F. Temepsr mompobyem paszobpaTbcst ¢ moreprperarnueii F
B BH/Ie BHEIIHE} MepbI CyIeCTBOBAHMISI.

Paccmorpum kak un pambiie jgBa BapuanTa. Jlaa Hadasa mpeainoioKuM,
YTO TPAEKTOPUSI IIPeJICTaB/IsIeTCs B Buie djiekropa [M (t)|t € T ¢ HecoBMeCTUMbIME
JJIEMEHTaMMH.

Unmeem E ~ [M(t)|t € T]. B coorBeTcTBHI C IPHIMEPAMU BHEIIHEN MEPDI,
PACCMOTPEHHBbIMU PaHbIlle, €ECTECTBEHHOU BHEIIHEN MEpOi B JIAHHOM CJIy4ae
SBJISIETCS KaKasi-TO Mepa KOJIMYecTBa j1eMeHToB vyekropa [M(t)|t € T]. B
KavdecTBe TaKoil Mepbl €CTeCTBEHHO B3sITh BEJMYNHY MHTepBaja Bpemenu 1.
[Tomy4aaem, 9TO B KadecTBe HHTEPIPETAINN SHePrun £ B KavdecTBe BHEIIHelH
MepBb! (Mepbl HHBAPUAHTHOCTH) MOYKHO B3$ITh
wo(E) = no(IM (1)t € T)) = t1 — to.

Ocrasiock MpOBEPHUTH BTOPOE YCIIOBHE JIIsl BHEIIHEH MePbl. 3aMETHM, 9TO
uposiBiieruss M (t1), M (t2),t1 # to He MOryT CyIleCcTBOBaTH COBMECTHO, TO
€CTb BHEIHSIs Mepa NX COBMECTHOI'O CyIIeCTBOBAHNUS paBHa Hy 0. [loytaem,
YTO eCTeCTBEHHO Ipesnosarars, 9to po({M(t)|t € T'}) = 0. Hanomuum, uro
MBI TOHEMaeM B JannoM ciydae {M(t)|t € T} xkak 3;1eKTop. DTOT TEKTOP
COOTBETCTBYET COBMECTHOMY CYIIIECTBOBAHUIO, BXOSAIINX B HETO 3JIEMEHTORB.

PacemorpuM Bropyto Mojiesib. IIpeinosioxKum, 9To TpaeKTOPHsT IPEJICTABIIAETCS
B Bujyie vnekropa {M(t)|t € T}, T0 ecTb ¢ COBMECTHO CyIIECTBYIONMMHE
9JIEMEHTAMH B KOHTEKCTE CYIIECTBOBAHUs JEKTOPA TPAeKTOpHUHU. Bymem
CUUTATh, UTO MbI HAXOJMMCsI B ycioBusix 2’), To ectb E > {M(t)|t € T'}.

Maveent po(B) = io(M(1)) = po({M (D]t € T}) = pio([M (1)}t € T]).

B 071HOM U3 IPUMEPOB, PACCMOTPEHHOM B Pa3/ieJie JIsl OlPe/eIeHusl Mep,
MBI OTIPe/IeJIIIIN BHEIIHIO Mepy dJjieMeHTa e Kak fip(e) = [{p € P|p>e}|. M
MOZKEM OIIPEJIEJIUT Mepy HoXoKuM criocobom. Tak kak E > M (t) > [M(t)|t € T
u M(ty) ~ M(t2),t1,t2 € T, TO €CTECTBEHHO B KavIeCTBe TaKOi MepbI B3SThH
KOJIMYECTBO PA3JMYHBIX C TOYKU 3PEHHsl SKBUBAJIEHTHOCTH ~ 3JIEMEHTOB
p, A Koropblx p > [M(t)|t € T]. Ho MBI mMeeM TOJBKO OJHMH KJIACC
SKBUBAJEHTHOCTU C TAKUM CBOMMCTBOM. Il09TOMY €CTeCTBEHHO I0JIaraTh,
aro po([M(t)|t € T)) = 1.

B pesyibrare nmosyudaem cieyiomiee. [Ipu nepBudHOf mHTEpHpETAIAN
BPEMEHN KaK 3JIEKTOPA |...| MBI OlleHMBaeM BHEIIHIOIO Mepy dHeprun F kax
Ey = t1 —tp, TO eCcTh KaK BPEMEHHOI MHTEPBaJI, Ha KOTOPOM coxpaHsiercst E.
IIpu nepBUYHOIT MHTEPIIPETAIINY BPEMEHN KAK MHOYKECTBA, TO €CTh 3JIEKTOPA
{....}, MBI OlleHUBaeM BHEIIHIOIO Mepy Kak Fy = 1.

IToaseseM UTOTM U OIEHUM CXOJICTBA U PA3IMYNs IBYX MOJE/ICH BpEeMeHH.
1) Ecim mbl 3as1aeM BpeMst { }-MOJIEJIBIO , TO 9TO COOTBETCTBYET TOMY, YTO
MBI 1o06aBisgeM K [|-momenn nerepmunausm {M ()|t € T} ~ [M(¢t)|t € T).
2) B pamkax [J-Mojesu Jiisi TOro, 9ToOBI OIPEJIEJIUTh 3aKOH COXPAHEHHS
SHeprun (BHYyTPEHHEH Mepbl) HPUXOJUTCS IIPeJIIoJararb, 4ro sHeprus F
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SIBJISIETCS] IPOSIBJIEHUEM TOI'O K€ [POCTPAHCTBA MPOSIBJIEHHIA, UTO U cuCTeMA
M (t) n sBisiercss obbexTupoBanuem nabopa {M(t)|t € T}, 1o ectb E ~
[M(t)|t € T]. Ilpu sTOM meraeTCs JOMOTHATEIHHOE HPEIIOIOKEHNE, TTO
E~E(t),teT.

Hucsiennoe 3HadeHrne SHeprun (B 0OBIYHOM CMBICIE) SIBJISETCS HHTEpIpeTanueii

sueprun E B Buje BHyTpenueii mepbl cymecrsoBanust py(). C sHeprueii
FE cBsi3aHa TakKe BHEIIHsIsE Mepa CyIIecTBOBaHUs [ig(), IPONOPIOHAIbHAS
BeJIMYMHE BDEMEHHOro uHTepBasa 1.
3) Pacemorpum cityuaii { }-monenn spemenn. B srom ciayuaae nmeem M (tq) ~
M(ta),t1,t2 € T, 10 ectb p1 (M (t1)) = pi(M(t2)). To ecrsb B pe/onoxKennn
{M(t)|teT}~[M(t)|t € T] u Toro, 9ro 3HEPrusi €CTh BHYTPEHHss Mepa
CyIIECTBOBAHUST MBI TIOJIyYaeM 3aKOH COXPAHEHUsI SHEPIHN.

To ecTh B JAHHOM CJIydae HET HEOOXOJMMOCTH MOHMMATH SHEPIHIO KAK
oTJIesIbHOE TIpOsiBiIeHne. HeT HeoOX0AUMOCTH CUNTATD, YTO SHEPIHUS SIBJISETCS
obbexTupoBanneM Habopa {M(t)|t € T}. CobcTBeHHO 5Ty MHTEPHPETAIUIO
SHEPIUH MBI U IMEEM B paMKaX CTAHIAPTHBIX MOJeJIell (DU3UKHU, ITO OKA3bIBACTCS
BIIOJIHE 32aKOHOMEDHBIM.

Mp! BuimM, 9T0 PACCMOTPEHHbIE JIBE MOJICH U WHTEPIIPETAINE SHEPIUH
CUJIBHO PA3/IMIAIOTCs, XOTsl U B TOM M JIPYTOM CJIydae Mbl [OJIydaeM 3aKOH
coxpaHeHusi sHeprur. J1jist Toro, Iro6hl OLPEIEUTD JIeHCTBATEIBHOE BIIHSHIE
JIOTIOJTHUTEJIBHOTO  JIeTEPMUHU3MA, HEOOXOMMO IIE€PEBECTH CYIIECTBYIOIIe
busngeckue Mojesn, HAPUMED, BBIBOJ, COXPAHEHNUS SHEPIUH KAK CJIE/ICTBUE
MHBAPUAHTHOCTH 32KOHOB JIBUZKEHUSI OTHOCUTEJILHO CJBUIOB BO BPEMEHH HA
SI3BIK JIOTUKH 1pogiBaernii. [Ipu 9ToM HEOOXOMMMO PACCMATPHBATEL MOJIENbH
BPEMEHHU KaK [|-3JIeKTOP ¢ HECOBMECTUMBIME dJieMeHTaMu. Eciu mosyanTes
CJIeIaTh BBIBOJ| 32KOHA COXPAHEHHS, TOTJIA BJIHSIHIE PACCMATPUBAECMOTO JOIOIHITEIEHOIO
JleTepMUHI3MA B JJAHHOM cJiydae HeT. Ecim He [osyduresi, To CKopee BCero,
BJIUSTHUE €CTh.

Hasimuame pasHbIx THIOB (DU3NYIECKUX MOJIEJICH U MHTEPIPETAIH MOKET
[IOMOYb BBISIBUTH JONOJHUTE/IBLHbIN JIETEPMUHU3M, KOTOPBII HOSIBJISIETCS HA
Tarax MOCTPOCHUA MOJICJICH.

B pamkax JioruK# posiBJIeHnl €CTECTBEHHO TAK2KE IIPEJIIIOIAraTh CJIE/LyIOIIee.
1) Hacrunpr siBisitorcs "crycrkaMu" mposiBJIeHUiA.
2) DHeprust Ha MAKPO YPOBHE €CTh PE3YJIbTAT 00bEKTHPOBAHKS MATEPUAJILHBIX
Tes1 (YpOBEHb YACTHI[ MBI HE PACCMATPUBAJIN). 3aMETUM, UTO SHEPIusi He
paccMaTpUBaeTCd KakK IPOSBJIEHUE, CIIOCOOHOE CYIIeCTBOBATH 00OCODJIEHHO
0T 00bEKTOB OI00HO TOMY, KaK MOI'YT CyIIECTBOBATH 060CODIEHHO OO HEKTHI
U TIOJISI, CO3/IaBaeMble OObEKTaMI.
3) YucsieHHoe 3HAYECHUE SHEPIUM HA MAKPO YPOBHE €CTh (DYHKIHsI, KOTOPast
ABJIAETCAd YaCTHBIM CJIydaeM BHYTPEHHUX MED CYIIeCTBOBaHUA.
4) B KOHTEKCTE JIOTUKY TPOSIBJICHUIT €CTECTBEHHO PACCMATPUBATD (DU3MIECKUE
3aKOHOMEDHOCTH KaK PE3YJIbTAT 00beKTUPOBAHUS 10 OTHOIIEHUIO K MATEPUH,
JIBUYKEHUIO MaTEPUH.

25



5) B KOHTEKCTE JIOTUKU TPOSIBJIEHUH, €CTeCTBEHHO MPEJIIOJIaraTh, 4TO HAII
dusznaecknit MUpP KaK COBOKYITHOCTb 3aKOHOMEPHOCTEH, (pU3NIECKUX CTPYKTYP
(HAIpUMep HaJIN9IKe ATOMOB, HAJIMYHE OIPEIEIEHHBIX YACTHIL, OJINHAKOBOCTU
HOJIOOHBIX YACTHUIL U TJ ), HAJMYNE CTPYKTYPbl IPOCTPAHCTBA U BPEMEHU U
T.JI. SIBJISIETCST TIPOSIBJIEHNEM B D0JIee OOITUPHOM TIPOCTPAHCTBE MPOsIBJIEHUIH,
COOTBETCTBYIOIIUM MaKCUMYMYy BHeEIITHEN MEPbI CYIIIECTBOBAHN 3TOT'O IIPOCTPAHCTBA
(nanboJsiee HEPA3IMIUM CO BCEM HCXOJHBIM IMPOCTPAHCTBOM B ODOOIIEHHOM
CMBbICJIE, sABJIAETCA PEe3yjabTaTOM O6"beKTI/IpOBa,HI/Iﬂ HCXOAHOT'O IIPOCTPpaHCTBa
B 0600menHOM cMbicse). Takoro Tuma "Gosbime" MPOCTPAHCTBA M MOIEIIH
paccmaTpuBasuch B pasjese 7 (O6obiienue JJoruku nposisjieHnit Ha "6osibirue"
POCTPAHCTBA IIPOSIBJICHHUIA).

Muoroobpasue BO3MOXKHBIX TIPOSIBJIEHUN TAKOTO MPOCTPAHCTBA, CYJIs IO
TOMY, 9TO OHO HPOU3BEJIO HAIIE MPOCTPAHCTBO (PUBMYECKHUX IIPOSABJICHUI,
MOKET JIOTYCKATh CYIECTBOBAHUE TPOSBIICHUN JTI0O0T0 YPOBHSI CJIOYKHOCTH.

BamernmM, 9TO TepMUH "IBOJIOIMOHHBIE" 371eCh BEChMa, YCJIOBEH ITOTOMY,
YTO JIETEPMUHU3M B TAKUX MPOCTPAHCTBAX MOXKET OBITH CTAITMOHAPHON CHCTEMOMH
OTHOH_IGHI/H;'I7 1 HEe UMETb OTHOIIIEeHN A K TEHCHNIO HallleT'0 BpeMEeHHU. 9BO.HIOI_[I/IOHHI)IMI/I
OHU HA3BAHBI TIOTOMY, 9ITO
i) ectb GoJIbIIIOE MHOrOOGpa3UE MPOsIBIIEHWI
ii) ecTb MeXaHM3M BBIOODA, BADHATHBHOCTH IPOSIBIICHHI IT0 CBOHCTBY CIIOCOOHOCTHI
POSIBJISATD ce6sl 10 OTHONIEHUTO K JIPYTUM IIPOSIBJIEHUSIM (CTEIIeHN MHBAPUAHTHOCTH,
[0 CTENeHN PeaTbHOCTN).

B cnyuyae dpusmueckoro mpocTpaHCTBa TAaKOH JETEPMUHI3M BO3MOXKHO
ABJIAETCA BHEIITHUM II0 OTHOIIEHUIO K HalllEeMy BPEMEHU.
6) EcrecTBeHHO BOBHHKAET BOIIPOC O CYIIECTBOBAHUU DOJIee ODIINX, Te€M SHEPrHs
Mep CYIIECTBOBAHUS, CBSI3AHHBIX C (DU3UIECKUM [TPOCTPAHCTBOM. DTH MEPbI
MOTYT OBITH CBSI3aHBI, HATIPUMED, C WHMOPMAIMOHHBIM MTPOCTPAHCTBOM, B
KOTOPOE €CTECTBEHHBIM 00Pa30M IMOTPYKEHbI (PU3NIECKUE TPOSBICHNST KaK
310 craesano B jgorukax LIN u LIP.

7) Iosmuora dusnyaeckoro npocrpanctsa. IlycTs e, ey, ..., e — HEKOTOpPDIE
9JIEKTOPBI.  [IpenoioxKuM, 910 MbI ONPEJETUIN, YTO U3 CYIIECTBOBAHUS
Ka2KJI0TO U3 9JIEKTOPOB €;,1 < k CJIeyeT CyIecTBOBaHMe dJIeKTopa e. Torma
MOZKHO IIPEJIIOIAraTh, YTO CYIIECTBYET HADOD SJIEKTOPOB €k 11, ..., €n, N € N,
910 € ~ [eq, ..., ey]. Tlo-BUIUMOMY 5TO CBOMCTBO CiIe/lyeT U3 IOTEeHIAILHOTO
MHOr000Opa3us MPOSIBJIEHUI CaMOT0 BHENIHEro (PU3NIECKOTO IIPOCTPAHCTBA.
To ecTh moJiHOTA OGECTIEUNBAETCST MHOI00OpasneM MnposiBjaeHuil. Bo3zmMoxKHO
JAHHOE CBOMCTBO oOeclednBaeT HAJIUYINe CHMMETPUU CTAHIAPTHON MOJIe/In
dbuszuku u apyrue noo0HbIe CBOHCTBA.

8) ToxKIeCTBEHHOCTh (HEPA3IMYUMOCTh OTHOCUTEIBHO CYyIIECTBOBAHMUSI)
busnaeckoro nposiBaeHus n GU3NIECKON nHMOPMAINH 0 HeM (ero HHGOPMAIMOHHOMY
HPOSIBJIEHUIO) B IIPEJIe/IaX HEKOTOPOTO IPOCTPAHCTBA IPOsIBJICHUT, B KOTOPOM
OHH CYIIECTBYIOT. B 00ImeM ciiydae TaKyio HEPa3InInMOCTb MOYKHO BBIPA3UTD
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TOXKJIeCTBOM P ~ (p,1), To ectb p u (p,1) HEpA3IUIMMBI C TOYKH 3PEHUSI
cylecTBOBaHusI (IIPOsIBJIEHKE P CYIIECTBYET <> nposiByienue (p, 1) cymecrsyer).
Baecs (p, 1) obosHavaer nposiByieHne (3JI€KTOP), KOTOPBIX COOTBETCTBYET IIPOSIBJICHUIO
"cymecTByer p".

JlaHHoe CBOWCTBO sIBJISI€TCs, IO-BUJUMOMY, CJeJICTBAEM OoJiee 0DIIEro
IIOCTYJIaTa: T CYIIECTBYeT < T cebs npogasiisieT. To ecTb CyNIHOCTD JI000TO T
HEPA3JIMIKUMA, C €0 MPosiBaeHusIMA. JIjIs1 yacTuinl, HanpuMmep, ee "Marepuio"
MOKHO OTOXKJIECTBJISATH ¢ HADOPOM €€ TIPOsIBJIEHUH (SHEPTUel, Maccoii, moJiem,
3apsIIOM, UMITYTBCOM, COCTOSTHUSIMU, B3anMoJIeiicTBreM, CKOpocThio u ). C
9TOI TOYKU 3PEHMs, MOYKHO JIaXKe CUNTATH, UYTO IIPOSBJIEHUS YACTHUIIBI U €CTh
ee "marepus".

PaccmarpuBaemoe CBOMCTBO TIPOSIBIISIETCSI, TTO-BUJIUMOMY, B KBAHTOBOI
MexaHuke. [[oka SKCIIepUMEHTDI OITBEPKIAI0T, I9TO (hu3nuIecKast HHMOPMAIIHST
O HAJIMYIUY YACTHUIHI B 9KCIIEPUMEHTAX C JIETEKTUPOBAHUEM TaCTHUIL TOXK/IECTBEHHA,
CyLIeCTBOBAHUIO CaMOil 4aCTUIIbI.

Wurepecen Borpoc. Camo MpOXOXKJeHHE Yepe3 IIeIb U IMolaJ[aHie Ha
9KpaH pa3Be He OlpeJesIsieT TO, UTO Yepe3 IeJib poliia dactura’? Bpose 661
U JIETEKTOP He Hy’KeH. BO3MOXKHO B 9TOM ciiydae ([0 monajanus Ha SKpaH )
YacTUIA HAXOJUTCS B COCTOSIHUU HeompejesneHHocTr (pasgen "Tlpumepsr.
WuTeprperanusi KBAHTOBBIX COCTOSHUIT U WX W3MepeHuii") u B cucremMe HET
dusnaeckoit mHGOPMAIIUN O €€ MTOJIOKEHUH.

[Touemy He uepes aBe meau? Vmest cocTOUT B TOM, YTOOBI JIOKAJIU30BAThH
paccMaTpuBaeMoe CBOMCTBO, TO €CTb OIPEJIEJIUTh Ty IPAHUILY, Ha KOTOPOI
JIETEKTUPOBAHNE CTAHOBUTCSI JIETEKTHPOBAHUEM YACTHUIIBI, TO €CTh B3AMMOJIEHCTBIEM
Buga {eq, ..., e, } (pasnen "Ipumepsr. VHTepnperarysi KBAHTOBBIX COCTOSTHUI
U ux usMepenuii').

B uneaste npoBoiuTh 3KciepuMeHT BoOOIIE O€3 IIesin: UCTOYHUK JACTHII,
9KPaH U pasHble JeTEeKTOPBI WK UX OTCYTCTBUE. KU MOy IUTHCST TPOBECTH
9KCIIEPUMEHT, [IPU KOTOPOM YaCTHUIA JIETEKTHUPYETCs, HO IIPH STOM BeJET
cebsi KaK BOJIHA, TO 9TO O3HAYAET JIMOO OIPOBEPYKEHME PACCMATPUBAEMOTO
cBoiicTBa (TOXKIECTBEHHOCTH (DI3UIECKOTO POSIBICHIS U (PU3NIECKON HHMOOPMAITIH
0 HeM ), JIuOO O3HAYAET, YTO CBOICTBO "ObITh YacTureit" e siBisiercs busnaeckoii
nHOpMAaIel B KOHTEKCTE PACCMaTPHUBAEMOTO IIPOCTPAHCTBa. B srodom
ciiydae 3TO ObLIO ObI ITAroM BIEPEN B IMOHUMAHWHM [PUPOIHI KBAHTOBBIX
ABJICHUMN.

B reopun orHOCHTE/NIBHOCTH TIO00HBIE 3D@MEKTHI TOXKE, MO-BUIAMOMY,
UMerT MecTo. MBI orpejiesisieM pu3nIecKkne 3aKOHOMEPHOCTH B COOTBETCTBUI
¢ Toit mHpopMaIeil, KOTOPYIO MOJIydaeM B pe3yJibrare (PU3nIeCKUX N3MEPEHU.
ITo cyTu, sTa nudopmalms u ecTb NEPBUIHBIE (PU3NIECKUE 3aKOHOMEPHOCTH,
KOTOPBIE MBI MeeM. 10 ecTb nH(MOPMAIIHIO, OJIYIeHHY IO (DU3NIECKUM CITOCODOM
MBI OTOXKIECTBJISIEM CO CBOHCTBAMU (PUBUIECKOIO IIPOCTPAHCTBA ITPOSIBICHUIA.

Ckopee Bcero B OOBITHON MEXaHUKe U B JII000M APYyToit hU3UKe MBI IMEEM
TO K€ caMoe, IIPOCTO MBI HE 3aMedaeM MOJ00HBIX addekToB. B KBaHTOBOI
MEeXaHUKE U TEOPUU OTHOCUTEJLHOCTH OHU CeDsi, IMO-BUIUMOMY, HPOSIBJIAIOT
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JIOCTATOYHO OTYETJIUBO.

Bosee moapobrO CBOWCTBO TOXKIECTBEHHOCTH (PU3UIECKOTO ITPOSIBJICHUS
u puzuaeckoit nndopmaluu o HeM paccMaTpuBaeTcs B paszesie "Punocodus
posiBjIeHmii" .

§ 9.2. Ilpumepsnl. HTepiiperaiiiss KBAaHTOBbIX COCTOSHUMA M UX U3MEPEHMHIA.

B srom pazjese ucosib3yem JIOTUKY POSIBJIEHUN JJIsT OTIMCAHUST KBAHTOBBIX
COCTOSTHH 1 X CBOHCTB. Bee paccyKaeHust B JAaHHOM pasjesie He sBIISIIOTCS
JIOKA3aTeIbCTBAMU, & MOJIEH SIBJISIFOTCSI CKOPee CXeMaMHU MOJIeiell TakKe
Kak u B pazjueiie "Ilpumepnr. Pusuka.

PacceMorprumM KBaHTOBYIO MOIEb ciinHa. IlonpobyeM pa3odpaThes ¢ KBAHTOBLIMU

COCTOSTHHSIMU CIIMHA W B3auMoeicTBusiMu ¢ npudbopom. B oboszHaueHnmsx
[7] mmeem: uw — cocrosinme cnmnaa "BBepx", d — cocrosinue cnmHa "BHH3",
r — cocrogaue cuuHa "Bupaso", | — cocrosinne crnmHa "Biieso". Ilpubop
uMeer Hampapjenue. Ilpubop MozkeT ObITh HEMHUIMAJIU3UPOBAH, MOXKET
uMeTh cocrosiane 1 (B pesyJibrare U3MepeHust HallpaBjIeHue CIIMHA COBIIAIaeT
¢ HaIlpaBJIeHHEeM MpHOopa) u cocTosinue -1 (B pe3ysibrare M3MepeHus CIUH
HAIIPABJIEH B IPOTUBOIIOJIOKHYIO CTOPOHY OT HallpaBJIeHuUs Ipubopa).

O06o3HAINM Yepes P IPOSIBJIEHNE, CBSI3aHHOE ¢ CocTosiHIeM criimHa. O603HaIIM
Uepes ¢ MpOosiBJIeHNe, COOTBETCTBYIOIEe opueHTanuu npudbopa. OOGo3HATUM
1epes [y(p) nomnnyio dusntdeckyo nabOpMAaIio o npossireHnn p. O6o3HATNM
qepes I(p) undopmanuio, KOTopyro UMeeM Mbl O COCTOSIHUU P.

Kaxkercst ecrecTBeHHBIM pas3buTh mporiecc mamepenust 1 = tg,...,t1 Ha
TPU BPEMEHHBIX WHTEpBaJa (70, BO BpeMsl U IIOCJIe B3aMMOJICHCTBHs CIIUHA
n an/I6opa): To =to..t, 171 =1t,....,t + 0t, To =t + 0t, ..., t1.

Uccnenobanust qudpakiun 9acTul HA MEIAX (HAIPUMED OTJIOXKEHHOE
CTUpAaHUE) IPUBOJISAT K MBIC/IU, YTO JIETEPMUHU3M B3aUMOJICHCTBIS HE BCETIa
3aBUCHUT OT BpeMeHU. 1103ToMy ecTecTBEHHO IIpeIIoaraTh, YToO JeTEPMUHIZM
B3aUMOJIEHCTBUSI 3ABUCUT OT B3AMMOJIEHCTBUS JeTEPMUHU3MOB CIIMHA, U ITPUOOPA.
JleTepMUHI3M B3aMMOIEHCTBYS, II0-BUAMMOMY, IIPUBA3aH KO BPEMEHHU HACTOJIBKO,
HACKOJIbKO KO BPEMEHU MPUBSI3AHBI JIETEPMUHU3MbBI CIIMHA U JIETEPMUHU3M,
co3/iaBaeMblil IpubOPOM (TOUHEEe BCEeM IIPOIECCOM U3MEDEHHUsl ).

Taxum 06pa3oM Ipolece pasdbuBaeTcs He Ha, 10, BO BpeMs U IIOCJIe B3anMoeicTBIs
¢ mpubOpPOM, a Ha 10, BO BpeMsl M IIOCJe B3aUMOJIENCTBUs JIETEPMUHU3MA
CIIMHA C JIETEPMUHU3MOM IIPOIECCa U3MEPEHUs (YaCThI0 KOTOPOIO SIBJISIETCS
upubop).

1) Ipomecc o B3anmopeiicTBus.
2) Ipouecc B3auMomeHCTBHS.
3) Ilporecc mocie B3aMMOIEHCTBYS.

Pazbuenme mo Bpemenu OymeM CBSA3LIBATH UMEHHO C TAKUM pas3OneHmem

IIPOIIECCa U3MEPEHUSI.
B saHHOM KOHKpeTHOM ciydae (B Ciydae M3MepeHHsl IPUOOPOM CIIMHA)
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MBI, ITO-BUJIMMOMY, He 3aMETUM Pa3HUIIBI MEK Ty TPUBEICHHBIM pa30ueHneM
IpoIiecca U3MEepPEHUsl U IIPUHSATHIM B KBAHTOBOI MeXaHUKe pa3OueHueM MpoIecca
usMepenusi. 1o ecThb OyjeM CYUTATH, YTO B JAHHOM CJIydae TPUBEIEHHOE
pasbueHne COOTBETCTBYET IPHUHSTOMY B KBAHTOBOW MeXaHWKE pPa3sOUEHUIO:
COCTOSTHUIO JI0 M3MEpEHUsI, MPOTIECCY B3aMMOEHCTBUS CIIHA C TPUOOPOM 1
COCTOSIHUIO II0CJIE€ B3AUMOJIEHCTBUS.

[IpeanomoskuM, 9T0 MBI IPUTOTOBUJIN CITUH € TTIOMOIIBIO TPUOOpa B COCTOSTHUN
"supaso". IloBTropHOE U3MepeHue crimHa TpubOPOM B HAIIpaBIeHUN "BIIpaBo"
nmacT pesyabrar 1 (ecsm mpubop HampasieH BOpaBo). Temepb MbI cauTaeMm,
YTO CIWH HAIPABJIEH BIPABO, TO €CTh MbI CUUTAEM, UTO MMEEM ITOJTHYIO
MHQOPMAITHIO O COCTOSTHUN KBAHTOBO cucTeMbl. MbI Morin ObI IPUTOTOBUTH
CIIUH TOYHO TAK¥Ke B JTI0OOM HAIIPABJIEHUN C TeM ¥Ke pesyabraroMm. O6o3HadnM
qepes p, MPOSIBJIEHUE, COOTBETCTBYIOIIEEe KBAHTOBOMY COCTOSIHUIO 1. OUeBUIHO,
B Hamiem ciaydae I(py) = Io(py), TO €CTb MBI CIUTAEM, YTO MMEEM IOJTHYIO
undopmalnuio 0 cocrosiHuu ciuHa. Takxke umeem Io(pr) ~ pp, TO ecTb
I(p;) ~ pr, TO €CcTb cunTAEM, YTO M3BECTHAS HAM MHQOPMAIUS TOJHOCTHIO
COOTBETCTBYET COCTOSTHUIO CIIUHA.

MBI paccMOTPHUM IPOLECC U3MepeHus TPUOOPOM B HampaseHnn "Beepx".
[Tosepuem 1pubop BBepx (HOKa He u3MepsieM). IlycTh MOMEHT BpeMeHH
tp COOTBETCTBYeT JTaHHOMY MOMEHTY BPEMEHH, t] COOTBETCTBYET KAKOMY-TO
MOMEHTY BPEMEHU II0CJIe OKOHYAHUsI M3MepeHus, t,..,t + 0t COOTBETCTBYET
MaJIEHbKOMY WHTEPBAJTY, Ha, KOTOPOM MTPOUCXOIUT B3AUMOIEHCTBIE CIINHA 1
npubopa, TO eCTh CIUH U TPUOOP MEPEXOJIST U3 OJHOTO COCTOSIHUS B JPYToe.

Ob6ozHaYIUM Y€PE3 Py, Poy, Pg COCTOSTHIE HAIIPABJICHHOCTU ciuHa "BipaBo”,
"sBepx", "BHU3" coorBeTCcTBeHHO. OOO3HAYNM Y€PES (), ¢y COCTOSTHUE HAIIPABJIEHHOCTH
npubopa "Bupaso", "Beepx" coorsercrBenno. Yepes (¢, x), (¢, 1), (g, —1)
OymeM 00603HAYATH COCTOSHUE MPUOOPa 10 M3MEPEHUs U MTOCTE U3MEPEHUs C
pesymbpraTamu +1,-1. To ke camoe 171s1 gy .

1) Cuun Hanpasien "supaso" (p,). Mbl MOXKeM HOBTOPUTH HU3MEpEHHE
npubOPOM BIIPABO C TEM YK€ PE3YJIBTATOM, TO €CTh. {py, (¢, )} 10 B3auMoeiicTBust
nepexogut B {p,, (¢, 1)} mocne B3aumopeiicrBusi. MoxKHO cuuTaTh, 9TO B
JMaHHOM cuTyaryn (pusmieckast THOOPMAIIHS O COCTOSTHUN CITUHA COOTBETCTBYET
COCTOSIHUIO CcrMHA. 1o ¥Ke camMoe KacaeTcs u mpubopa. Taxkum obpasowm,
umeeM 1o(pr) ~ pr, Lo(qr) ~ gr, Io((gr,1)) ~ (gr, 1). Habmonaresnb MoxkeT cMOTPETH
WA HEe CMOTPETh Ha Tpubop. Kc/in OH 3HAET COCTOSTHUE CITUHA TIePe]] U3MEPEHUEM,
TO y HEro ecTh MHQOPMAIMA O COCTOAHUN CIIMHA TOoCjae u3Mmepenust. Hcmu
OH He CMOTPHUT Ha TPHUOOp, TO OH HE 3HAET B KAKOM COCTOSTHUU HAXOJUTCSI
upubop: (g, x) win (gr,1). Takum o6pazom, BO3SMOKHBI BADUAHTHI
I(p) =0,1(p) = Io(p;), I(q) = 0,1(q) = Io((gr, 1))

Ecau I(p) = Io(p), To I(p) ~ p, TO ecTb B 9TOM ciydae MHMDOPMAIUsI
HAOJTIOTATEST COBIAIACT C COCTOSTHUEM CHCTEMBI. 10 yKe KacaeTcs u q.

2) Jlo usmepenusi cuuH Hanpasien "supaso" (p.). Ilociie usmepenust
prOOPOM, HAIIPABJIEHHBIM BBEPX CIIMH MOXKET ObIThH HalpasjeH "spepx" uiu
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"Bun3". AHa/U3 cuTyalun 1mocae u3MepeHust aHaJIorudYeH curyanun 1).

3) PaccMoTpuM MOMEHT U3MEpEHUs CIIMHA B CUTYAIMU, KOTJIA CIIMH [PEe/IBAPUTEIHLHO
OPUTOTOBJICH BIPaBo, a npubop HampasieH Beepx. Cocrosinue {p,, (qy, )}

JI0 B3AMMOJIEHiCTBYSI HEPEXOANT B { Py, (qu, 1)} nim {p4, (qu, —1)} nocise B3anmoeiicreust
¢ BepositHocTsimu 1 /2. Kakum cocrostnueM OyieT cCOCTOSTHUE CIIMHA, B MOMEHT
B3aUMOJIEHCTBUS, TO €CTh Ha uHTepBaJse t,..t + 0t?

Ecyi criue mpuroToBieH BIPABO, TO €r0 COCTOsTHUE TIepe]T B3anMOoJIeficTBIeM
ormchiBaeTcst BeKTopoM |1 >= 1/v/2|u > +1/+/2|d >. Ksagpars kosbbunuenton
9TOM JUHEHHON KOMONHAIINN COOTBETCTBYET BEPOATHOCTSIM TIOSIBJICHUIO COCTOSTHU
w ¥ d Upu U3MEepeHur IPUOOPOM, HAIIPABJIECHHBIM 10 OCH 2.

ITocne momenta t + 0t Mbl mMeeM JubO u, JUOO d € BEPOSITHOCTSIMU
1/2. To ectb Ha JAPYroM KOHIIE B3aMMOJICHCTBHsI MbI JIOJIKHBI UMETh HAabOp
COCTOAHUI, C COOTBETCTBYIOIIUM PACIpPEIEJIEHIEM BEPOATHOCTEH. Fem Mb
3HAEM COCTOsIHUE JIO B3aUMOJIEHCTBYS, TO MBI OJTHO3HAYHO MOYKEM OIPEJIE/UTD
pacupeesieHue BEPOATHOCTEN, TO €CTh JETEPMUHU3M HAIIPABJIEH B OJ[HY CTOPOHY.
B o6parhyio cropony jerepMunusM He obparum. [To pacnpejenenuio BeposiTHoCcTeil
MBI HE MOYKEM OJIHO3HAYHO BOCCTAHOBUTD MCXOJIHOE COCTOSTHUE CHCTEMBbL. MbI
MOZKEM 3TO CJIETIATH TOJBKO C TOYHOCTBIO JI0 MHOXKECTBA COCTOSTHUN, KOTOPBIE
JIAIOT TAKOe YKe paclpejesieHne BeposaTHocTel. To ecTh 9TO MHOXKECTBO
KOMOUHAIHIT a1|u > +az|d >, 11 KoTophix a3 = a3 = 1/2. Taxum obpasowm,
pacupe/ie/ieHie BEPOSITHOCTEH MBI MOXKEM OTOXKJIECTBUTL TOJIBKO C TAKUM
MHOYKECTBOM COCTOsTHHI. BBezieM IpoMeKyTOIHOe COCTOSTHIE CUCTEMBI (COCTOsTHIIE
HEOIIPEJIEJIEHHOCTH ), KOTOPOE CBSI3bIBACT COCTOsIHUE JI0 U3MEPEeHUs: U Habop
COCTOSIHUI ¢ PACIpeJeIEHIEM BEPOATHOCTE [TOC/IE N3MEPEHNs. ByeM cauTarh,
YTO COCTOSTHME 2 TOXKJECTBEHHO C COCTOSIHUEM | TakrKe KaK M COCTOsSTHUE 3
OTHOCHTEJIBHO MHOYKECTBA MCXOJIHBIX COCTOSHHUH, /I KOTOPBIX a3 = a3 =
1/2. Bymem cuurarh TakzKe, 9YTO COCTOSIHUE 2 TOXKJIECTBEHHO C COCTOSHHEM
3 OTHOCHUTEJIbHO MHOYKECTBA BO3MOYKHBIX COCTOSHHUN € COOTBETCTBYIOIIMM
pacrpejie/ieHieM BepOSITHOCTEIA.

Takum 06pa3omM, MPONECC U3MEPEHUsT YyTOUHUM CJIEYIONUM 06PA3OM.

a) Cocrosiane 10 m3mepenns (cocrosiane 1). Mcxommoe cocrosaume 1 (MOXKIHO
paccMaTpUBaTh KaK CyIEpIO3UIMIO COCTOsIHUN B 6a3uce coCTosiHUi u 1 d).
6) IIponecc usmepenust. ITepexos or cocrosiaust 1 K cOCTOSTHUIO 2 (COCTOSIHUIO
HEOIIPEJICJIEHHOCTH ).

B) Ilepexos or cocTosinust 2 B COCTOsIHUE TI0CJI€ U3MepeHusi (CocTosiHue 3).
r) Cocrosiune mocsie n3Mepenusi (CocrosHue 3).

OcranoBuMCcs TOAPOOHEE Ha COCTOAHUH 2. DTO BCIIOMOIaTEILHOE COCTOSTHIE,
KOTOPO€E IIOMOTAET IOCTPOUTH MOJIE/Ib B3aUMOJIEHCTBUAS KBAHTOBOI CUCTEMBbI
u ipubopa. Kak ObL10 3aMeYeHO BBIIIIE COCTOSIHIE 2 COOTBETCTBYET HE OJTHOMY
HUCXOJIHOMY COCTOSIHUIO CIUHA, 8 MHOXKECTBY cocTostHmit crimHa. C apyroit
CTOPOHBI, U3 TAKOTO COCTOSTHHSI CHCTEMA IIEPEXOINT B COOTBETCTBUM C PACIIPEIEIEHIEM
BeposiTHOCTEH K cocTostHmio 3. 10 ecTh JaHHOE COCTOSTHIE 2 CUCTEMBI COOTBETCTBYET
TaK>Ke MHOYKECTBY OY/IyIIUX COCTOSHUN CUCTEMBI C COOTBETCTBYIOIIUM PACIIPEIeIeHuEM
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BEPOATHOCTEN.

C ucxXoHBIM MHOXKECTBOM COCTOSTHHI JETEPMUHU3M €CTh B 00€ CTOPOHBI.

ITo mcxoIHOMY MHOXKECTBY COCTOSTHUI MBI MOYKEM OIIPEIEINTh PACIIPEIe/ICHIE
BEPOSITHOCTEH UM HAOOOPOT, IO PACIPEJIEIEHUI0 BEPOSITHOCTEH MBI MOYKEM
OIPEJIEJINTh MCXOIHOE MHOXKECTBO IPOsiBJIEHHH. 10 eCTh 9TH IpOsiBIEHUS
TOXKJIECTBEHHBI C TOUKHU 3peHus dpusudeckoit nudopmarmu. Bocrnosb3yemcest
IIPUHITAIIOM TOXK IECTBEHHOCTHU (PU3NIECKO MHMOPMAIINN U COOTBETCTBYIOIIETO
emy dusundeckoro nposisjierus. Mbr mosyunm s1 ~ Io(s1) ~ Io(s2) ~ o2,
re §1 — HIPOsiBJIEHNE, COOTBETCTBYIOIIEE MHOXKECTBY MCXOMHBIX IIPOSIBJICHUI,
S9 — TPOSIBJIEHUE, COOTBETCTBYIOIIEE COCTOSTHUIO HEOIIPEJIE/IEHHOCTH 2.

IIycth $3 — MHOXKECTBO COCTOSIHUI, B KOTOPOE MOXKET IePEHTH CHCTeMA,
paccMaTpHBaEMOe C COOTBETCTBYIOIIUM pacipegeeHneM BepoaTHocTeir. Meskry
So W S3 TAKIKe CYIIECTBYET JIeTEePMUHU3M B 00e cTOpOoHbI. Vmeem
s9 ~ Ip(s2) ~ Ip(s3) ~ s3. B urore mosyuaem JeTepMUHU3M $1 ~ S ~ S3.

To ecTb cocTosiHUE 2 CBSI3BIBAELT JETEPMUHU3MOM ITPOIECC B3AUMOIEHCTBUSI.
[Ipu 5TOM AETEPMUHUBM S| ~ S9 HAIPAMYIO CBSI3aH C COCTOSIHUSIME CIIHHA.
JlaHHasT YacTh JIeTEpPMUHU3MA B CTaThe He paccMaTrpuBaercs. JleTepMuHu3M
S ~ S3 CBSI3aH HAIIPSIMYIO C COCTOSTHUSIME ITPUOOPa TaK KaK S3 €CTh NTOrOBast
COBOKYITHOCTB COCTOSIHUH ¥ UX BEPOATHOCTH, (PUKCHPYEMBIE C IIOMOIIBIO Tpubopa
[IPH TOBTOPEHUH IKCIIEPUMEHTA. B JaHHOI CTaThe MBI CTPOUM MOJIE/IN B3aNMOIEHCTBHUS,
CBSI3aHHBIE C JIAHHOW YACTHIO JETEPMUHU3MA B3aUMOJIEHCTBUS.

Temepb paccMOTpUM B3aMMOIEHCTBHE C TOYKHU 3PEHUS COOTBETCTBUSA (DU3UIECKOM
nHMOPMAIUIT O IPOSIBJCHUN U caMoro mmposiBjierus. CocrostHue 1 cooTBETCTBYeET
CHUTYAIMHU JI0 U3MepeHNsi, KOTOPYIo Mbl paccMarpusasu B 11.1). OHo jocTynHo
JIUIST HAC TAKKe KakK 1 cocTosiHme mnocse n3Meperusi. CocrostHue 2 (cocTosiHme
HEOIPEJIeJIEHHOCTH CUCTEMBI) JIJIsl HAC HEJOCTYIHO (eCJIM OHO CYIIECTBYET).

C momorpo npubopa MbI MOXKEM OIPEIEUTh TOJBKO ero "cien" B Buie
CTATUCTUKU PACIpeieIeHIsT COCTOsTHII T1ocjie n3Mmepenusi. C Apyroit CTOPOHHL,

njiesd TOXKIECTBEHHOCTH NH(OPMAIINE U COOTBETCTBYIONIErO €My ITPOsIBJICHUST
MTO3BOJIMJIA, CIIEJIATH MPEJIITOJIOKEHNE O CYIIECTBOBAHUHN TAKOTO COCTOSIHUSI U

JazKe TIOCTPOUTDH HEKOTOPBIE CXEMbI MOJIe/Ieil TAKOTO COCTOSHUSI U €TI0 B3ANMOICHCTBHST
¢ npubopoMm (cMm. gasee). Ilo-BujuMOMy, 9TO M €CThb TO CAMOE COCTOSIHUE
HEOIIPEJIEJIEHHOCTH, PACILIBIBYATOCTH, KOTOPOE IOCTOSIHHO CBSI3BIBAETCS C
KBAHTOBLIME CHCTEMaMIU.

A kak xke HabOoMaTeb? C HAOJIOJATEIEM Ta YKe caMasl CUTYAIUS, 9TO U
B CIydYasdxX PacCMOTPeHHBLIX paHee. Cam HaOJ0IaTe/b HE B3aUMOIEHCTBYET
HHU C KBAHTOBOW CHCTEMOH HU ¢ MPUOOPOM, €CJIM OH He CO3JAeT IIPU STOM
HUKaKOI'0 CYIIECTBEHHOI'O JeTEPMUHU3MA.

B KBaHTOBOII MeXaHWKe IIPOIECC B3aMMOJIEHCTBHS ¢ MIPUOOPOM OIMCAH C
ITOMOIIBIO 3allyTAHHBIX COCTOsTHUI. PaccMoTpuM 9T0 11oipobHee.

JlaBaiiTe BepHEMCsI OLATH K CUTYAIIUH, KOTJIA CIIUH IIPUTOTOBJIEH BIIPABO,
a IprbOp HalpaB/ieH BBEPX. Mbl BBISICHI/IN, YTO JIAHHAST CUTYAIlHs] COOTBETCTBYET
cymepriosuIn coctostuuit |1 >= 1/v/2|u > +1/v/2|d >. Jlannoe cocrosimue
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OJIHO3HAYHO OIpEJIesIsieT pacipejiesienne BeposTHocTeil npu usmepennu. C
JIPYTOii CTOPOHBI, JIAHHOE COCTOsTHIE ¢ MH(MOPMAIIMOHHON TOUKH 3PEHUST TOXK IECTBEHHO
nposiBIeHUo {py, (qu,x)}. Ecim Mbl 3HAEM, YTO COCTOSIHME MPUTOTOBJIEHO
BIIPABO, a MPUOOp HAITPABJIEH BBEPX U HAXOJMTCS B COCTOSIHUN HEOIIPEIEJIEeHHOCTH,
TO 9TO COCTOSIHHE OJIHO3HAYHO COOTBETCTBYET CyHEPIIO3UIUU COCTOSHUN

|r >=1/v2|u > +1/v/2|d >. Yro us sroro cieayer? Orciona ciejpyer, 4To

MBI MOKEM OTOXKJIECTBJISATD IIPOIECC M3MEPEHUs HE C U3MEPEHUEM COCTOSTHUS
CIIMHA, & C U3MEPEHNEeM COCTOSHUEesl CUCTeMbI criimH+1pubdop. To ecTh Takue
OTOZK/IECTBJIEHUS PABHOIIPABHLI C TOYKM 3peHus nndopmarmu. Vcexons u3
[IPUHIIATIA, TOXKJIECTBEHHOCTU (DPU3UIECKOM HHMOPMAIMY O TPOSIBJIEHUN C CAMUM
MTPOSIBJICHIEM, MBI IMEEM TOXKIECTBEHHOCTD U CAMUX MPOSTBICHMIT " cOCTOSTHIE
crimaa" n "cocrostaue cruH-+-1Ipudop .

EcrecTBeHHO BO3HHMKAET BOMPOC O TOM, YTO MbI M3MEPSIEM: COCTOSIHUE
CIIUHA WU COCTOsTHUE cucTeMbl ciimH-+11pubop? C TOYKY 3peHust pACCMOTPEHHOTO
ITOJ/IX0JI&, MBI MOYKEM IIPEJIIOJIaraTh U TO U JIPYToe.

Kakoit Mbr MOXKeM cjies1aTh BbIBOL? MBI MOXKEM CIUTATD, YTO B IIPOIIECCE
n3MepeHusi TPUOOPOM MBI U3MEPSIEM COCTOSIHHE CIIMHA, a MOXKEM CUHTATh,
9TO U3MEPSIEM COCTOsIHME KBAaHTOBOI cucTeMbl cimH-+1pubop. Hackosibko
CyIIIECTBEHHA 3Ta, PA3HUIA!

IIpentonokumM, 9TO MBI CUATAEM, YTO B IIPOIECCE U3MEPEHUS TPUOOPOM
MBI U3MEPSIEM COCTOsIHUE CMHA. MBI MOXKEM CUUTaTh MPUOOP KBAHTOBBIM
00'bEKTOM U MOYKEM PACCMOTPETH COCTABHYIO KBAHTOBYIO CUCTEMY CIIUH-TIPUOOD.
IIporecc uamepeHust CBsi3aH C 3AIYTHIBAHUEM COCTOSTHUI CIIMHA U IpUOOpA.
Ectb nepBoiit HabmogaTe b, KOTOPBIN (DUKCUPYET COCTOSTHIE COCTABHON CHCTEMBI.
C ToukM 3peHHs BTOPOTO HAOJIIOJATEsIsI, HePBbIi HAOJIIOIATEb SBJISCTCS
qacThIO ere 0oJiee CI0XKHONW KBAHTOBOM CHCTEMBI CIUH-+IIPUOOP-IIePBbIit
HabJogaresb. 1 Tak najee.

Ha ocHOBaHUU BBIBOJIOB, CJEJIAHHBIX BBIINIE, MBI MOJyYaeM, UTO yKe Ha
CaMOM IIEPBOM 3Talle MbI BIIOJIHE MOYXKEM CYUTATh, YTO MbI U3MEPSEM He
COCTOSTHHE CIIUHA, & COCTOsIHIE KBAHTOBOW CHCTEMbI CIUH-IIPUOOD, TIOITOMY
ITIOBTOPHOE [1006aB/IeHNEe TPUOOpa HE UMEET CMBIC/IA, ITIOCKOJIbKY IIPUOOp 1 Tak
y2Ke 0 CYIIEeCTBY HAXOJUTCS B U3MEPSIEMON cucTeMe.

Tenmeps uT0 KacaeTcs IEPBOro HADIIOAATEIST, KOTOPBII CMOTPHUT Ha, TprOOP.
Ecin mabsromaTess He cMOTPUT Ha MPUOOD, TO y HEro HET MH(MOPMAIUU O
COCTOSIHMM CHUCTEMBI, TO eCTh MOXKHO cuutarh, 4ro I(p) = (. 3Bamernwm,
9TO TPU ITOM MBI Bee Takke Mbl uMeeM Io(p) ~ p. Ecau nabaronarens
ITOCMOTPHUT Ha MPUOOP B KAKOW-TO MOMEHT, TO €10 NWH(MOPMAIUS O COCTOSTHUN
cHCTeMbI CTaHeT paBHON dusndeckoit undopmanuu, To ectb 1(p) = Io(p).
Bamernm, 9TO mpH 3TOM MbI ousTh umeeM Ip(p) ~ p, To ectb I(p) ~ p.

B mannom ciyvae madopMalius HaOII0IATEIT COOTBETCTBYET (DUBUIECKOMY
COCTOSTHUIO CUCTEMBI. 3aMETUM, UTO TOXKJIECTBEHHOCTb (PU3NIECKOT'O COCTOSTHUST
cucTteMbl U pusnydeckoil nudopMaIun o Heil COXPaHAeTCs U He 3aBUCUT OT
nHpOpMaIu HabJIFOIATEIS.

B coorBercTBHE ¢ mOCTYSIATOM O TOM, 4TO MHGOPMAIUA O IPOSBIECHUN
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TOXKJIECTBEHHA CAMOMY ITPOSIBJICHIIO 3318 TUMCST BOITPOCOM: KAKOMY ITPOSIBJIEHUIO
CcOOTBeTCTBYET HHpopMalust HabromaTessi? K BepuTh MOJIEIN 3aIly TAHHOCTH
COCTOSTHU{ crimHa, Mpubopa u HabJIo1aTe s, TO HH(pOPMAaIis, KOTOPYIO UMeeT
HabJIFOIaTe b COOTBETCTBYET COCTOSTHHIO TPUOOpPa W COCTOSTHUIO CIIMHA, TO
ecrb I(p) = Iyp(p) ~ p npm JOOBIX ycaoBUsAX (CMOTpes HabogaTe b Ha
upubop UM HeT).

C TOYKH 3peHust IPUBEIEHHBIX BhIIIE PACCYKAEHII €CTeCTBEHHO IIPEINoIararh,
1T0 WHMOPMAIIUsi, KOTOPYIO UMeeT HabJIF0IaTeIb COOTBETCTBYET COCTOSTHUTO
S, CBSI3AHHOMY C Te€M CMOTPes HabIIodaTe b Ha Hpubop minm Her. B sTom
citydae, Mbl umeeM I (8) ~ $ 1Ipu JIF0OBIX CATYAIUSX, TO €CTh TOXK IECTBEHHOCTD
GUBMIECKOTO TPOSIBAEHAS U (PU3UIECKON MHMOPMAIUNI O HEM BBIITOJIHSIETCSI
U B 9TOM CJIyUae.

BaMernM, 9TO COOTBETCTBUE MeXK 1y MHpOpMaIneil eCTb He BCerya Jiake
y cuuHa u upubopa. Ecim npubop HaxoauTcst B nojokenun "BeBepx' mepen
U3MEPEHUEM B ITYCTOM COCTOSIHUM, TO 9TO HE O3HAYAET, UTO TAKOE COCTOSIHUE
npubopa TOXKIECTBEHHO COCTOSIHUIO HEOIPEIEJeHHOCTH COCTOSHUS CIIMHA,
Beb COCTOsdHHME CIIMHa B 9TOT MOMECEHT MOXKET 6])ITb BIIOJIHE OIIpeae/IeHO
(HampuMep CITMH HAIPABJIEH BIIPABO).

C 51011 TOUKHU 3peHusi, HHKAKOTO KOJIJIAIICA KBAHTOBOIN CUCTEMBI CIIMH-TIPUOOP
B MOMEHT CMOTDEHHsI Ha IpUOOp He IIPOUCXOAUT. B HEKOTOPOM CMBICIIE,
CMOTpEHHUE Ha IPUOOP MOXKHO PACCMATPUBATH KAK KOJIJIAIIC COCTOSIHUS HEOTIPEIeJIEHHOCTH
nHOpMAITNA HAOIIOAATENIsI B COCTOsSIHIE TOaHON nHMopMupoBanHocTn. Ho
Takoil "Kosutamc" MpoOuCXOMUT TOCTOSIHHO, HAIIPUMED, KOTJA MbI CMOTPHM
IIPOrHo3 IOroJbl Ha 3aBTpa MJIN OTKPLIBaeM IIOYTOBBIN AIMMUK. HO 9TOT
"kosmarc" mpOUCXOAUT TOJBKO B HAIEM CO3HAHUU U HUKAK HE CBS3aH C
KOJIJIAIICOM COCTOAHHNSA IIOYTOBOI'O AITUKA.

Hacrosimuii Kosialc, mo-BUAUMOMY, IIPOUCXOINAT B MOMEHT B3aUMOIEiCTBUS
CIIHA ¢ TPUOOPOM, TOUHEE B MOMEHT B3aUMOIECHCTBUS JeTEPMUHN3MA, CITUHA,
€ IeTEPMUHI3MOM, KOTOPBII IPUBHOCUT Ipubop. B pesynbrare B3anMoneiicTBust
MEHSIFOTCST U COCTOSTHUE CUCTEMBI U COCTOSIHUE MPUOOpa U COOTBETCTBYIOIINE
M puzndeckasd nadopmalyst 00 3TUX cocTosgHusx. Mudopmarius, 1ocTymHas
HAM O COCTOSIHUM CUCTEMbI MOYKET ObITH KAKON yTOHO (MBI MOYKEM TIOJICMATPUBATD
win HeT). B JlaHHOM cilydae OHA He BJIUSIET Ha MPOIECC B3aMMOJEHCTBUs 1
[IepexoJ, KBAHTOBOM CUCTEMBI CIIMH-TIPUOOP U3 OJHOTO COCTOSIHUSI B JIPYTOE.

Takum obpazom, mapamgokc ¢ KoroMm I[lIpemunrepa MOXKHO pa3perruTb
caeytomuM obpazoMm. Kot He sBJIsieTCst 10 CyIecTBy KBAHTOBBIM 0ObEKTOM
KaK 1 npubop merekTopa. B MOMEHT B3aMMOJEHCTBUS PACIIaIAIONIEroCs
aroMa ¢ mIpubOPOM (TOUHEe IeTEPMIUHU3MA, CBSI3AHHOIO C ATOMOM U JIETEPMUHU3MA,
CBSI3aAHHOTO ¢ (PUKCAIMEil COCTOSIHUSI ATOMA ), ATOM IIEPEfiJIeT B OJIHO U3 COCTOSTHUI
1 JIeTeKTOp cpaboraer K He cpaboraer. Iloka B3auMomeidcTBHISI HET, HUYETO
He npoucxonut. llo-Buammomy, Takoe pasperneHne mapagoKca COOTBETCTBYET
CTaHIAPTHON MHTEPIPETANE KBAHTOBO! MEXaHUKU.

HexkoTopast HeTOYHOCTH KBAHTOBOI MOJIE/TN U3MEPEHUST TAKKE, TI0-BUIUMOMY,
CBsI3aHA C TEM, UTO IpUOOP caM I0 cebe CUNTAeTCsl KBAHTOBOW CHCTEMOIA.
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Cocrostanst mpubopa JI0JKHBI IIPEJICTABIISATH U3 cebsl TPEXMEPHOEe BEKTOPHOE
npocrtpancTBo. llpu moapobnomM paccMOTpeHMH MBI OOHAPYKUBAEM, UTO
He y/JaeTCsl OCTPOUTH IOJIHOIEHHYIO KBAHTOBYIO CHCTEMY Ha OCHOBE ITHX
Tpex COCTOSTHUM. ZLa.HHa.H CHUCTEMA, OTJIMYAETCA OT KBAHTOBOIL OTCYyTCTBUEM
COCTOSTHUS HEOIPEIETEHHOCTH. B KaKOM OBl COCTOSIHUI HU HAXO/IHIICS IIPUOOD,
pu J:060M H3MepeHuHn (B3IJIsijie Ha Hero) Mbl OOHAPYKIM UMEHHO TO COCTOsIHUE,
B KOTOPOM OH HaxoanTcst (0H0 n3 Tpex). CBouM n3MepenneM (B3IVISIOM Ha
HEro) Mbl HE MOYKEM U3MEHUTh COCTOsIHKE TPUOOpa. [Ipu MONbITKE KOHCTPYUPOBATH
KBAHTOBYIO MOIEJIb MBI [IOJTy9aeM 00 BHIPOZK/IEHHbIE OIIEPATOPHI IEHCTBHS,
JIOO CYLEePHO3UINH HECKOJIbKUX COCTOSIHUIN, YTO HEBO3MOXKHO, IIOTOMY, 4TO
Kak OBLIO 3aMEYCHO, COCTOSIHUE IPH M3MEDPEHHHU (B3IVISZE) OLPEIEeIIseTCst
OJIHO3HAYHO.

Takum 006pazoM, ¢ MOMOIIBIO WU 3aIlyThIBAHUS KBAHTOBLIX CHCTEM HE
HOJIy9aeTCsl IIOCTPOUTH MOJIEeIb Ipoliecca M3MepeHusi (1o KpaiiHeil Mepe y
l\/IeHH). HoﬂyqaeTCﬂ, YTO KBaHTOBasd MeXaHUKa HE IIOJIHa B TOM CMBICJI€, IYTO
B paMKaX ee He MOJEJHUPYEeTCsl Hpollecc m3Mepenus. [Ipomecc namepennst
CBfA3aH CO CMElIaHHbIMU CUCTEMaMN (KBaHTOBbIe -+ He KBaHTOBbIe) . HoﬂyqaeTCH,
YTO JJIsI TOTO, ITOOBI MOCTPOUTH MOJIEND IIPOIECCa N3MEPEHNsT, HEOOXOIMO
BBIATU 34 npejesibl KBAHTOBOU MEXaHUKHU U CTPOUTH MOJEJIN B CMeIIaHHbIX
IPOCTPAHCTBAX HPOSIBJICHUIL.

IlepeiimeMm K TOCTPOEHUIO CXEMBI MOJEIN COCTOSHUST HEOIIPE e IeHHOCTH.

Paccmorpum abcTpakTHBIE KBaHTOBBIM 00beKT. Bymem cunrarb, st
OIIPEJIEIEHHOCTH, YTO Mbl HAXOJUMCSI B KOHTEKCTE HEKOTOPOI'O IIPOCTPAHCTBA,
uposisiiennit ) = (B, <q, E, I).

Paccmorpum 1151 omrpeiesieHHOCTH MOJIEIb KBAHTOBOIO 00beKTa € € F u3
n € N B3aUMHO HECOBMECTHMBIX COCTOAHUN €1,..,e, € F. Bynem cunrarn,
4TO €; COOTBETCTBYIOT OCHOBHBLIM COCTOSIHUSIM B MHTEPIIPETAIINM KBaHTOBOM
MexaHuku. Jl1s Hagasta 6yJeM CIUTaTh, 9To € ~ [eq, .., €p].

ITonsiTHO, YTO MBI HAXOIMMCSI B KOHTEKCTE MOJIEJIH, TO €CTh JJAHHOE OIIPE/Ie/ICHIE
3a7aeT HEKOTOPYIO MaTEeMAaTUIeCKyI0 HHPOPMAINO. ECaIn MBI canTaeM 3TOT
MaTeMaTUIeCKUl 0OBEKT MOJIEIBIO PEAJIBHOTO IIPOSIBJIEHUS P, TO (PU3UIECKAST
uadopmarus [o(p) goKHA OBITH TOXK/IECTBEHHA MATEMATHIECKON HHMOOPMAIIIH
I nannoit Mozenu, TO ecThb 10JKHO 6bITh I ~ Ij(p) B KOHTEKCTE HHbOPMAIH
u B 06mieM kourekcre I ~ Ip(p) ~ p. 3ameTuM, 4To 10 OLPEJIeNIeHuo |...], u3
CYIIIECTBOBAHUSI IIPOSBJICHUsT € JOJIZKHO CJIEIOBATH CYIIECTBOBAHKE OJHOIO
LPOSIBJICHUS €; JIJIsi HEKOTOPOro i < m (OJHOrO HOTOMY, YTO 3JIEMEHTHI He
coBmecTnMbl). [loka B paMKax Mojeau Mbl He KOHKDETH3MDPYeM KaKOl u3
9JIEMEHTOB €; CyIIeCTBYeT BCSIKHUI pas3, TO ¢ TOYKU 3peHusi WHMOpMAIUH,
MIPOSIBJIEHHE € MOXKHO PacCMaTPUBATL KaK COCTOSHUE HEOIPeIeeHHOCTH,
CYIIEeCTBYIOIIEe JI0 Mepexoia B pe3yJibTare B3auMOIEHCTBUsI B OJTHO U3 COCTOSIHUIA.

Ecmn mb1 6ymem mmerh mHQOPMAIMIO O TOM, KAKOH W3 3JIEMEHTOB €;
CYIIIECTBYET B KAKOI-TO MOMEHT, TO 3TO OyJIeT COOTBETCTBOBATH NHMOPMAIUN
e ~ le1,..,en],e ~ €;, TO ecTb € ~ e; Jyisi JAHHOIO MOMeHTa. Takyio
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UHMOPMAIIIO MOXKHO PACCMATPUBATH KAK COCTOSTHUE TIOCJIE B3aUMOICHCTBHUSI.

Jlazke Takast IpoCTas MOJE/b O3BOJISET JIeIaTh HEKOTOPhIE BHIYUCICHNS
U MOJIEJTMPOBATD TIPOIECC B3aUMOJIECHCTBYS.

ITpearnoIosKumM, 9T0 MBI XOTUM OIIPEJICTUTh COCTOTHUE €. MBI HCIIOIb3yeM
npubop ¢ HAGOPOM COCTOSIHUIL, COOTBETCTBYIONIMX COCTOSHUSAM €;. Takum
o6pa3oM, HpUOGOP MOJIEJUPYETCs JIEKTOPOM {...} U CBSI3BIBAET COCTOSIHUSI
npubopa ¢ COCTOSHUSIMUA KBAHTOBOI CHCTEMBbI. ByjieM cuuTarh, 4To npubop
COOTBETCTBYET 3JIEKTODY {€1, .., €, }. Torma nporecc uaMepeHusi COOTBETCTBYET
YCTAHOBJIEHUIO JleTepMUHU3Ma (sKBUBasieHTHOCTH) {€1,..,e,} ~ e, TO ecTb
SKBUBAJIEHTHOCTH {€1, .., €, } ~ [e1, .., €,]. Ho Takast SKBUBaJIEHTHOCTH MOXKET
OBITH yCTAHOBJIEHA TOJIBKO B CJIydae, KOTJa €; ~ €;, 8 MbI IIPEJIIOIaralIi, 9To
e; » €j,1 # j. DT0 ycjaoBue MOKeT OBITH BBIIIOJHEHO TOJIBKO B CJIydae, KOIia
n = 1, tak kak {p} ~ [p]. Ho xorma npubop "cpaboran" Mbl MMeeM TOIBKO
OJTHO COCTOSTHUE, COOTBETCTBYIOIIEE OJHOMY U3 BO3BMOXKHBIX cocTosinuii. [Toydaercs,
YTO B IIPOIECCE M3MEPEHUST, MBI IIBITAEMCsl yCTAHOBUTH HEBO3MOXKHYIO SKBUBAJICHTHOCTh
{e1,..,en} ~ [e1,.., €], B pe3yibrare 4ero KBAHTOBasi CHCTEMA MEPEXOUT B
BO3MOXKHOe cOCTOsTHIE. B0o3MoyKHOe cocTosiHme, "ycrpanBatoriee" 1 KBAHTOBYIO
CHCTEMY U IIPHOOP, ITO COCTOSTHUE,IIPH KOTOPOM {e;} ~ [e;] miist HeKoToporo
1 < n.

Takum 06pa3oM, B paMKax JIAHHON MOJIE/IN, CXJIAIbIBAHUE WU KOJIIAIC
KBAHTOBOI CHCTEMBI IIPOUCXOUT B CJIydae, KOr/ia MPOUCXOIUT CUIHHOE NCKAYKEHIE
COCTOSTHUSI KBAHTOBOI CHCTEMBI Yepe3 CO3/[aHue JIOTIOJIHUTETLHOTO JIeTEPMUHI3MA.
DTO MOXKET IPOUCXOJUTH, MO-BUJIUMOMY, B pe3yJjbTare B3auMOJIEHCTBUS C
JIPyTuME 00bEKTaMU, B 9ACTHOCTH, € IIPHOOPOM U3MepeHusi (TOYHee ¢ JeTePMUHU3MOM
[POIIecca U3MEPEHUsI, YACThI0 KOTOPOTO SIBJISIETCsT IPHOOD ).

TTockombKy MBI caMu U HAITIA TTPUOOPDI SIBJIIEeMC 00bEKTAMU MAKPOYPOBHSI,

TO Mbl B COCTOSIHUY CO3/IaBaTh OObEKTHI U IIPOIECCH U3MEPEHUsI TOJIbKO KaK
ssieMeHThl Bujia {...}. Ilo9TOMy KBAHTOBBIE COCTOSIHUSI MBI MOYKEM H3y4aTb
TOJIBKO TI0 KAKUM-TO KOCBEHHBIM TPU3HAKAM.

[Tyctb pg(), p1() — BHYTpEHHsIsl U BHENTHUE MePbI CyIIECTBOBAHUSI B IPOCTPAHCTBE
Q. g mpocToTsl Oy/IeM CIUTATh, 9TO
1) ssiemeHTBI €;,1 < N UMEIT OJMHAKOBbIE 3HAUEHUSI MepP, TO €CTh
po(ei) = po(e;), paler) = pale;);

2) po(e) = 1, o1 (€) = 1.

Tak Kak ej,ej,i 7 j He CYIECTBYIOT COBMECTHO, TO IIO OLPEIEJICHIIO
Mepsl (g () umeeM po(e) = po(er) + ... + po(en) = n* po(e;), i < n. Homyuaaem,
aro po(e;) = 1/n.

[TocKoIbKY B MOMEHT M3MEDEHUsI € Mbl UMEEM € ~ €;, TO B 9TOT MOMEHT
umeeM pi(e;) = pi(e) = 1. Tlockosmbky cTpyKTypa e GoJbllle HUKaAKUX
orpaHuvenuii Ha p1(€e;) He HAKJIQbIBAET, TO OyJIeM CIUTATh, JJIsi OIIPEJIEJIEHHOCTH,
aro py(e;) = 1,1 <n.

[Monyuaem, uro jyisi e; Mbl umeeM pg(e;) = 1/n, pi(e;) = 1,7 < n.

Pasencrso 1p(e) = 1 MbI MOXKEM [IOHUMATH, KaK € CYIIECTBYET 110 OTHOIICHUIO
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K camoMmy cebe. Kak MOXKHO HMOHMMATH cuUTyaruio, Korja fo(e;) < 17 9ro
03HAYAET, UTO CYIIECTBOBAHMUE €; 10 OTHOIIEHUIO K CYIIECTBOBAHUIO € B KAKOM-

TO CMBICJIE MEHbIIIEe. PaccMoTpuM IOCIeJ0BATEIbHOCTD CYIIECTBOBAHUI 9JIEMEHTa,
€, CBSI3aHHYIO C HEKOTOPBHIM HAOOPOM HICHTUMUKATOPOB, ckaxkeM, N. Bymrem
CYNATATH, 9TO aKThI CYIIECTBOBAHUS € JJIsl PA3HBIX NICHTH(PUKATOPOB MEK LY
coboit He cBsi3aHbl. Tak Kak W3 CYIECTBOBAHUS € CJIEIyeT CYIIeCTBOBAHUE
CTPOrO OJHOTO IJEMEHTA €;,1 < N U IJEMEHTHI HUKAK HE CBA3aHBI MEXKLY
co0O0If, TO €CTECTBEHHO IPEJIITOJIAraTh, YTO [PU TAKON [MOCJIEI0BATEIEHOCTH

MBI IMEEM CJIyIaflHyIO IOCJIeOBATEILHOCTD JIEMEHTOB €;, KOTOPBIE MOSIBJIAIOTCS
C OJIMHAKOBOII BEPOSITHOCTBIO 1 /1.

Takum 00pa3oM, MBI MOXKEM CBS3aTh 3HaUYEHUE [io(€;) ¢ BEPOSTHOCTHIO
[TOSIBJIEHHS COCTOSIHUS €;, KOT/Ia KBAHTOBasI CUCTEMA, JIeJIAET BHIOOP COCTOSIHUS.
Mpbi Gy/1eM IpUIEPKIBATHCS TAKON HHTEPIIPeTAIUY fio() B pAMKAX PACCMATPUBAEMOI
MOJIEJIH.

Paccmorpum mosipobree mporiece BO3eHCTBUSA HA KBAHTOBYIO CHCTEMY.
[Tycrs mast mpocTorel 1 = 4, TO ecThb € ~ [e1, €9, €3,€4]. Ilpennonoxum,
9YTO y HAC ecTb BozueiicTBue Buia {[e1,es],es,es}. Hampumep, ecam Mmbr
BO3/IeliCTBYeM NPpUOOPOM, JECTEKTUPYIONINM COCTOSIHUSI €3, €4, & OCTAJIbHBIE
He TporaeM. Mbl JIOJKHBI OTOXK/IECTBUTD [e1, €2, €3, e4] 1 {[e1, €], €3, e4}.

U3 Tabimi 06 beKTUPOBAHUST JIJIs SJIEKTOPA |...] B MHDOPMAIMOHHOM [IPOCTPAHCTBE
MbI IMEEM
([617 €2, €3, 64]7 1) ~ H(@l, 0)7 (627 0)7 (637 0)7 (647 1)}7 i) {(617 1)7 (627 1)7 (637 1)7 (647 1)}]7
TO €CThb MbI IEPEUYUC/IsIEM BCE BO3MOXKHBIE KOMOMHAIINKM KPOME 3JIEMEHTa CO
Bcemu Hy/IsiMu. [Ipubopom moxkeTt ObITH BeIOpaH J1i000it BapuanT. [locmoTpum,
KaKue OrpaHmYeHUsT HAKJIaIbIBAIOTCS MEPAMU CyIIeCTBOBaHuA. VI3 coxpaHeHust
BHYTpPeHHEe! MephI CJIeIyeT, 9T0 B Habope JOJIZKHO OBITH CTPOTO OJIHO 3HAUEHUE
(e, 1) mnade cymmapHoe 3HaUeHre Mepbl He Oyzer paBro pi(e) = 1. DyemeHT
B3aUMOJCHCTBUA II0JIy4aeTCA TaKOMN:

[{([617 62]’ 1)7 (637 O)’ (647 0)}7 {([61’ 62]7 0)7 (637 1)7 (647 0)}’ {([61’ 62]7 0)7 (63’ 0)7 (647 1)}]
[Tpu 9TOM, JIOJIKHBI UMETh 3HAUEHHUE fio( ) TIEPBOIO 3JIeMEHTa PABHBIM fig(€1)+

uo(e2) = 1/2, sroporo pp(es) = 1/4 u tpervero pp(es) = 1/4. Taxkum
obpa3oM, 3JIeMeHT [e1, €2, €3, €4] € MOMOIIBIO pubopa "paccianBaercs' Ha

Tpu KoMOMHaIuu ¢ BepositHocTsimu 1/2,1/4,1/4.

Eciin y Hac npubop cooTBeTCTBYET KakK B IEPBOM IpuMepe {eq, €2, €3, €4},

TO MCXO/THOE COCTOsTHUE e "pacciianBaercst” Ha YeTbIpe pABHOBEPOSITHBIX KOMOUHAIIH
[{(e1,1), (e2,0), (e3,0), (e4,0)}, ..., {(e1,0), (e2,0), (e3,0), (es, 1) }].

[Tomygaem, 9T0 CBODOJIHOE COCTOSIHUE 3JIEMEHTa € COOTBETCTBYET BCEM
BO3MOXKHBIM KoMOuHarusiM cocrogauit. [Ipm BozmeiicrBum () MBI co3maeM
JIETEPDMUHU3M BHUIA € ~ (). DTOT JETEPMUHU3M OIPAHUIMBAET HUCXOHOE
MHOKECTBO BO3MOYKHBIX IPOSIBJICHUN KBAHTOBOW CHCTeMBI. llpm cuibHOM
JIeTEPMUHU3ME, KBAHTOBAsI CUCTEMA, CXJIAIBIBAETCSI, KOJIJIAIICUPYET JI0 OJTHOTO
COCTOsTHHSI. BepOATHOCTD MOABIEHNS TOT'O COCTOSHUST COOTBETCTBYET 3HAUEHUTO
BHEITHEl Mepbl CYIIeCcTBOBaHus (B IPOCTPAHCTBE MPOSIBJICHUN /IeMeHTa €)
JIAHHOTO DJIEMEHTA ME€PEeJI CAMBIM B3anMOIeICTBUEM.
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To, 9T0 MbI HAMEPEHHO TO100paJIH TIEPBUIHBIE 3HAUCHUS [i] JIUITH OTPAXKaeT
TO, 9TO MBI NPUJAEPKUBAEMCH OIMCHLIBAEMOMY paHee CIIOCO0Y OIpee/eHnst
M.

Paccmorpum Teneps cuTyaruio ¢ IpeablIyiiuM BO3AEHCTBIEM, KOTIa MbI
IMeEeM JONOJIHATEILHO BO3IEHCTBAE OrpaHMYUBAIOIIEE OJHO M3 COCTOSHUIA.
9TO COOTBeTCTByeT7 HallpuMep TOMy, Y9TO OJJHa IIIeJIb Ha IyTn BOJIHBI II€pEeKpPbITAa.

Mebr mmeem BozfeiicTBre Buja {[e1, ea], e3, (e4,0)}. B nannom ciaydae Mbl
OrpaHUYIMBAEM II0JTYYAIOIIEEeCsl BLIIE BAPUAIAU JI0 SJIEMEHTaA
[{([e1,e2],1), (e3,0), (e4,0)}, {([e1, 2], 0), (es,1), (e4,0)}]. Co snavennsamu g
npobemM He BO3HUKAeT. Jljist TOro, 4ToObl BBIYUCIUTL BEPOSTHOCTU MbI
MOZKEM CHava/Ia Ha HCXOIHYIO CHCTeMy Bo3/eiicTBoBaTh Tak {[e1, €2, €3], (€4, 0)},
YTO COOTBETCTBYET TOMY, YTO MbI PACCMATPHBAEM B KA4eCTBE HCXOLHOI'O
ssieKTopa [e1, ea, e3]. B mannom ciyuae umeem pg(e;) = 1/3,4 = 1,..,3 o
aHaJjioruu ¢ onpejesnerueM Lo() panee. B urore mosyuaem, 94To [jist mepBoro
9JIEMEHTA fiy PaBHO 2/3, jyist Broporo 1/3. DTuM BeJMYnHAM COOTBETCTBYIOT
TaKzKe 1 BEPOATHOCTHU IIOABJICHUS 3TUX 3JIEMEHTOB.

Mpr He paccMaTpuUBaeM MPOIECCHl BO BPEMEHU IIOTOMY, UTO JIJIs CyIIeCTBOBAHUS
KBaHTOBBIX 3(p(PEKTOB BazKHa HE IIOCJIEI0BATEILHOCTD BO BDEMEHH, & JeTePMUHI3M,
OHpe,ZLe.HﬂIOLU,I/H';I CBA3U MEXKAY dJIeMEeHTaMMn (eC.HI/I A€TEPMHUHU3M HE CBsA3aH
€O BpeMeHeM KaK 9TO OBIBAeT B Caydae ¢ OOBITHOI Mexanukoii). He mmeror
3HAYEHHE TaKyKe JIJTMHA [EeIOYKHU, ONPEIe/IsIoniell OHO3HAYHYIO CBsI3b. Tak
cocTosHue Tpubopa p; MOKET OBITH CBA34HO ¢ COCTOSTHAEM KBAHTOBOM CUCTEMBI
P; 1O LEIIOYKE €; ~ §1 ~ ... ~ S ~ P;. B UTOre MBI IOJIy4aeM €; ~ p;, TO €CTh
B paMKax JICTePMHHH3MA, CO3/IaBAEMOrO IIPUOOPOM 3JIEMEHTHI €;, P; MOKEM
OTOXKIECTBIATL. 1103TOMY /I IPOCTOTHI IIPHU OLPEACJICHUN CO34ABACMOIO
JeTepMNIHU3Ma MbI I/ICHOJ_H:):ByeM TOJIBKO 9JIEMEHTEI €;.

BaMeTuM TakzKe, 4TO B CJIy4ae KBAaHTOBOM CHCTEMBI, COCTOSAIIEH U3 ABYX
COCTOSTHWH, TIpY 3aJaHNHU JETEKTOPA Ha OIHOM COCTOSIHUM, MbI (PAKTUIECKU
3aj1aeM BO3JIEHCTBIE B {e1, €2}, Tak Kak {[e1],ea} ~ {e1, e}

Tenepp monbITaeMcsi TOCTPOUTDL JIPYTUE MOJEIU KBAHTOBOIO 00bEKTa B
COCTOAHUY HEONPEAEICHHOCTH. JIJIs 3TOM ey nIpeacTaBuM MOIEIb KBAHTOBOM
CUCTEeMBI B IPYIOM BHJIE.

Ucxomuas MOZEIb UMEIa BUL,
e~ er,....en], po(e) = 1, pole;) = 1/n, pa(e) = pa(e;) = 1,4 < n.

Ecrb kak MuHUMYM eIre JeThIpe BapuaHTa 00bEKTOB, MH(MOPMAIIMOHHO
OJIM3KUX UCXOLHON MOIE/IN.

1) Mogesb moreHnuaaIbLHOrO cylecTBoBanus. {ej>e,...,e1>e}

2) Mogesb nndopmanmontasi. PaccMOTpiM B Ka4eCTBE MOJIE COBOKYITHOCTh
(s;1exTop) n3 smemenToB Buja (p, po(p), p1(p)), ro ecrs {(e1,1/n,1), ..., (en,1/n,1)}.

3) Mogzenb ¢ 06 beKTHPOBAHIEM CTATHCTUYIECKOTO pactpeesenns. [Ipemoroxum,
YTO y HAC €CThb MOCJIEI0BATEILHOCTD OIIPEJIe/IeHHASI BBIIIE AKTOB CYIECTBOBAHUS
9JIEMEHTA € B BU/Ie CIIy9ailHOl 1ocieioBaresibHocTu 24,1 € N, z; € {e1, ..., en }.
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[To 3akoHy GOJIBIIUX YHUCEJT, YACTOTA TIOABJICHHs KayK 00 JIeMeHTa ek, k < n
crpemutcst K 1/n. To e camoe orHOCHTCsI U K JIF000I 110C/Ie10BaTeIbHOCTH A
Takoro ke tumna. [lycts H — COBOKYIIHOCTD BCEX TAKUX IIOCJIEI0BATEILHOCTEN.
Takum obpazoMm, ¢ Karko# Takoil IOcjenoBaTe bHOCTRIO h € H cBsasan
OJIMHAKOBBIN HAOOP YaCTOT MOSIBJIEHUS 3JIEMEHTOB €;. FKC/Im Mbl pacCcMOTpUM
9THU MPOCJIEIOBATEILHOCTH I KaK 3JIeMEHThI HAIIErO IPOCTPAHCTEA IPOSIBJICHUI
U 9JIEMEHTBI €; Mbl HHTEPIPETUPYEM KaK YacTOTHI (BEPOSTHOCTH), TOLJIA B
HAIeM IIPOCTPAHCTBE MbI MOJydnM cieayiomee. Eciau cymecrsyer h, Torma
cymecTByIOT €;,1 < n. Tak kak H COIEPXKUT BCe TOCJIEI0BATETLHOCTH
TAKOT'O THUIIA, TO B HAIIIEM IIPOCTPAHCTBE MIPOsIBJICHUTT Mbl UMeeM {€;, ..., e, } ~
[h € H]. Mbl MOXKeM IpeJojaraTb TakykKe, YTO 3HAUEHUE BHEIIHe# Mepbl
CYIIECTBOBAHUSI [ig(€;) HA STUX JIEMEHTAX COBIAJIAELT C YUCJIEHHON HHTepIpeTaIeii
9TUX IJIEMEHTOB, TO €CTh C BEPOATHOCTDBIO UX ITOABJICHU A B ITOC/ICJOBATCILHOCTH.
4) Mojiesib ¢ 9KBUBAJICHTHOCTBIO € ~ €;. PaccMorpum HaAbGOp 3JIEKTOPOB
e;>e, i < n. Kak m paHee Mbl CUMTaeM, UTO IPU B3aWMOJIEHCTBUN BHUIA
{e1,...,en} ¢ BepositHOCTBIO 1/n peanusyercst e; mpu HEKOTOPOM i < M.
[Tosromy mbl osiaraem, 9ro po(e > e;) = 1/n. Tak kak po(e; >e) >> 1,
TO €CTECTBEHHO TI0JIaraTh, 9To fo(e ~ e;) = 1/n.

B curyanun, xorga 1 (p) # 0, po(p) < 1 Gymem roBopuTh, 9TO SJIEMEHT
p obaagaer "ciaaboit sueprueir” 1 (p). KaBblaku 371eCh 1OCTABJIEHBI TIOTOMY,
9T0 B 00111eM Cirydae (11 (p) sIBJISIeTCsI AaHAJIOTOM SHEPTUH B OOBITHOM [OHUMAHUH.
B cayuasix, korja i1 () cOOTBETCTBYET SHEPIUU B OOBITHOM TIOHUMAHWUU, KABBIUKH
Oy/leM OIIyCKaTh.

Jl1s1 OKOHYATEILHOIO IIOCTPOEHUS MOZEJIH 110 JII0O0MY U3 BAPUAHTOB OCTAETCS
3aJIaTh JIOTIOJTHUTEIHHBINA JETEPMUHUZM, ONPEACIAIONIH 3JIEMEHTHI MOJIEIN,
KOTOPBIA COOTBETCTBYET NETEPMUHU3MY, KOTOPBLIA MBI HCIOIL30BAJIM JJIsd
Mozesu e, ..., ey I onpejieneHusi B3auMogeiicTeus. Ecim Mbl 3a1a/uM
9TOT AETEPMUHU3M MPABUJIBHO, TO MbI JOJXKHBI IOJYIUTh TOXKIECTBEHHBIE
MOJIEJIN C TOYKHM 3pEHHs cojepzKalieiicss B Hux umHdopManuu. B manHoit
CTaThbe TAKOW JeTePMUHU3M HE IIPUBOIUTCS.

A e 3/1eCch KOMILIEKCHBIE YUCIa U JIMHEHHBIE onepaTopbl? Mbl paccMaTpuBan
MOJIeJIb, CBSI3AHHYIO C IPOCTPAHCTBOM IIPOSIBJIEHUN B3aUMOIEHCTBUSI, K TOMY
JKe He IOJIHYIO, a CKOpee CXeMy I IIOCTPOeHHs Mozean. KoMILIeKCHbIe
YHCJIa TOABJIAIOTC B MOJEIN, CBA3aHHON ¢ 3BOJIOIMENH BEKTOPa COCTOSHUS.
JlaHHast MOZIeNIb CBsI3aHa C IPYTUM IIPOCTPAHCTBOM IposBieHuii. s Toro,
YTOOBI HAWTY CBS3b MEXKJLY HUMH, [IO-BUIUMOMY HY?KHO PACCMaTpUBaTh bojiee
ITOJIHBIE IPOCTPAHCTBA IIPOSBJICHMUIA.

PaccMorprmM aHaIorno MexK 1y KBaHTOBOM CUCTEMOI ¢ COCTOSTHIEM HEOIIPEIeJIEHHOCTH
n IIO,[L6paCbIBaHI/IeM MOHETHI.

Ilepen monbpacbiBaHHEM MOHETHI MBI HE 3HAEM, ITO KOHKPETHO BBIIAIET,
HO MbI 3HaeM TEKYIIee IOJIOXKEHIE MOHEThI U paclpeescHue BepOATHOCTEN.
DT0 BIIOJIHE COOTBETCTBYET (DUBUIECKOMY COCTOSIHIIO U (pU3UIECKON nHPOpMAaIIn
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repe;, 6pOCKOM MOHETBI. DTO MOXKHO CPaBHHUTbL C COCTOSTHUEM KBaHTOBOM
CHUCTEMBI IIepeJl USMEPEeHUEeM. ECJII/I MBI OTBJIEYEMCHI OT I/IH(bOpMa.LH/H/I O TEeKylieM
ITOJIOYKEHNH MOHETBI, TO HEOIIPEIEIEHHOCTD OYIYIIEero COCTOSTHUS MOYKHO CPaBHUTH
C COCTOSTHMEM HEOIpeJeJIeHHOCTH KBAaHTOBOM cucTembl. OTiiMdne COCTOUT B
TOM, 9TO JJAHHOE COCTOSIHIE B CJIy9ae C MOHETKOM SIBJITETCS HEOIIPeIeIeHHOCTHIO
BCBA3U C OYIyIIUM COCTOSIHUEM, a KBaHTOBasl CHUCTEMa, IO PACCMOTPEHHOI
MOJIEJI COCTOSTHHUSI HEOIPEIETeHHOCTH, HAXOJIUTCSI B IOJIOOHOM COCTOSTHUN
HEOIIPEJICJIECHHOCTU B HACTOLAIIIEM. EC.HI/I MBI B CJIy4dae C MOHETOI OTBJIeYeMCd
OT BPEMEHM, TO IMOJYIUM HEUTO IOT00HOE MOJEIH KBAHTOBOI'O COCTOSIHUS
HEOIIPEJIEJIEHHOCTH U ¢ TOYKHU 3PEHUs (PU3NIECKOrO MPOSIBJICHUS U C TOYKHU
spennst buznveckoii nHMOOPMAIUHT 1 ¢ TOUYKH 3peHus IprOopa (HabIIo1aTess).
B kadecrBe mpubopa B JAHHOM CJIy4ae BBICTYIAET YeJIOBEK, KOTODLI, IIpu
B3aI/IMOILeI>JICTBI/II/I(HOIL6paCbIBaHI/II/I MOHeTI)I) BBIBOJUT CUCTEMY U3 COCTOsSTHUA
HEOIIPEIeJIEHHOCTH.

TTouemy momeHnT mogbOpachIiBaHUs MOHETHI HE sBJIsIeTCs O0Jiee TOUHOM
aHAJIOIUEll COCTOSTHUS HEOIIPEIEJIEHHOCTH, BEJIb TaKas aHaJIOTHsI HAIlPAIITHBACTCS
cama co60ii? O4YeBUIHO, YTO IPU OAOPACHIBAHUN MOHETHI B KazKIbIii MOMEHT
BpPEeMEHU OHA UMEET OIIPeIeIeHHOE MTOJI0KEHNE B IIPOCTPAHCTBE, TO €CTh NMEETCSI
IIOJIHaSI CbI/IBI/I‘{eCKaﬂ I/IHCbOpMaL[I/IH O JABHU2KEHUUN MOHETbBI Ha 3TOM OTPE3Ke
BpeMenn. MBbI MOXKeM J1ake CHATH ITPOIECC BPAINEHUsSI MOHETHI Ha BUJIEO U
TOrJIa JIOCTyITHAsT HaM wH(OopMaliust Oy/1eT coBIaaTh ¢ pusnieckoit nadopmarmeit
(¢ HEKOTOPOIi MOIPENTHOCTHIO €CTECTBEHHO). EC/IM Mbl OPDAHUYUM CTEleHN
CBOOOJIBI MOHETBI JI0 BPAILIEHUS BOKPYT TOPU30HTAJIBLHOM OCH, TO B HEKOTOPbIE
MOMEHTBI BpEMEHHN MOHEeTa 6y,ZLeT HaXOJIUTHCA B YHUCTBIX COCTOAHUAX OpPeJI
i pemika. [Ipeamosaraercs, 9To B ¢Iydae ¢ COCTOTHIEM HEOIIPEIeJIEHHOCTH
KBaHTOBOMI CHUCTEeMBbI, CUCTeMa HaXOJIUTCA UMEHHO B COCTOAHNN HEOIIpeJIeJIEHHOCTH,
a He B KAKUX-TO YHUCTBIX COCTOSHHMSAX B KAKHE-TO MOMEHTHI BPEMEHH. DTO
MOXKHO BBIPA3UTh Ha si3bIKe (pusnmvaeckoii nadopmarmu. CocTOsTHIE HEOIIPEIeIEHHOCTH
CHCTEMBI COOTBETCTBYET OTCYTCTBUIO (PU3MIECKON HHPOPMAIINH O HAXOXK ICHUN
CHUCTEeMbI B KOHKPETHbBIX YMCTbIX COCTOAHUAX B OIIpe1e/IeHHbIe MOMEHTHI BDEMEHHU.
Nmeercsa dusnaeckas nudoOpMAaIis TOJILKO O TEKYIIIEM BEPOITHOCTHOM PACIPEICICHNN.
Taxoe cocrositue GoJiee OJU3KO COCTOSTHUIO HEOTIPEIEJIEHHOCTH 11epei GPOCKOM
MOHETHI.

KBanToBast Mo1€JIb 9TOI CHCTEMBI MOYKET BBITVISIIETH IIPUMEPHO TaK. KCTb
JIBA YUCTBIX cocrostHus: opes (0), pemka (p). IToHsTHO, 4TO 9TO JHOIKHA
OBITH JByXMEpHasl BEKTOpHasl cCHCTeMa. Bo3bMeM 3a OCHOBY KOMILIEKCHBIE
qncia. llosaraem cocrostauio "open" coorBercTByeT 1, COCTOSIHMIO peIlKa
cooTBeTCTByeT i. IIpom3BoJIbHOE COCTOsIHUE - KOMILJIEKCHOE YHC/I0. Byiem
OTOXKJCCTBJIATH KOMIIJIEKCHBIC YUCJIa, pPa3jJinYdalolluecsd Ha BeHLeCTBeHHbHU/I
MHOXKUTEb. TorIa MpuaeTcst yCOBEPIIeHCTBOBATh MOHETKY. Byiem canrars,

YTO MOZKHO MEHATH BeEC Ka)K,ZLOfI 13 CTOPOH MOHETBI [Jifd YyTdA2KeJIeHUud U
M3MEHEHUsT BepOsiTHOCTEH Bbina fennst rpaneit. C momMorrbio mpubopa (Ie1oBeKa)
MOXKHO BBIOPATh pacIpeiesieHre Beca CTOPOH U O0POCUTh MOHeTKY. [lojiHast
MOJIEJIb B CTATHE HE IPUBOIUTCS.

39



Mpbr MO2KEM pacCMATPUBATD ITOCTPOEHUE MOJIEIN COCTOSIHUST HEOIIPE e IeHHOCTH
KBAHTOBOI CHCTEMBI KaK OJIMH U3 METOOB JIOTUKHU mposBaeHuit. MbI MozkeM
OIIPEJIESINTh HEKOTOPOE ITPOSIBJIEHNE WJIN ITPOCTPAHCTBO MPOSIBJIEHUI U 3aTEM
U3yvaTh 3TO IMPOSBJIEHNE W €ro CBI3W C JAPYTUMH TPOSBIeHUSAMU. Kcam
OKAKeTCsl, ITO PACCMATPUBAEMOE IIPOsiBJCHNE AyOJIMPYeT CBOMCTBA U CBA3U
JIDYTUX [IPOSABJIEHUH, TO TAKOI BAPDUAHT MOXKET OBITH I10JIE3€H C TOUYKU 3PEHUS
aHaJIU3a CUTYaIluH.

§ 10.1. IIpumepsbl. DBOTIOIHUSI.

Pacemorpum osiiy n3 06mmx 3akoHOMepHOCTEH "00/IBITTNX " pEJIbHBIX ITPOCTPAHCTB
npossiennii. Ha s3bike dpumocodoB 310 3ByIuT npuMepHO Tak. B nmpocTtpancTse
[IPOSIBJICHUH CyOCTAHIIMOHHBIH TOTOK HAIIPABJIEH U3 ITPOCTPAHCTBA IPOSBICHUT
B CyOCTAHITHIO.

B nepeBojie Ha SI3bIK JIOTUKY [IPOsIBIICHIT, MOXKeM HanboJiee obIue cBoiicTBa
TaKUX [IPOCTPAHCTB OIMUCATH CJIEIYIONIUM 00Pa30M.

1) Ecrb Gosibiioe MHOroo6pasue 1posiBJIeHHIA.
2) Ectb MexaHn3M BBIOOPA, BAPHATHBHOCTH IIPOSIBIIEHUI [0 CBOHCTBY CIIOCOOHOCTH
POSIBJISATD Ce6sl 10 OTHONIEHUTO K JIDYTUM IIPOSIBJIEHUSIM (CTEIIeHN WHBAPUAHTHOCTH,
CTelleHH PeasIbHOCTH ).
3) HampaBiieHHOCTD 9BOJIIOIMU BO BDEMEHU B HAIIPABJICHUH [IPOsIBJICHUT GOJIbITelt
PeaJIbHOCTH.
CoBOKyIHOCTH TposiBJieHUit "OOJIBIION" peaslbHOCTH 3TO 3aKOHOMEPHOCTH
U CBoiicTBa, BhIpabOTaHHBIE B Ipoliecce 3posorun. s GmosorniecKux
IIPOCTPAHCTB 3TO CBOWCTBA YKUBBIX OPIaHU3MOB U cucteM. [ljist 0b1ecTBeHHBIX
IIPOCTPAHCTB 9TO MPABUJIA ¥ HOPMBI CyIIIECTBOBAHMUS, IIPUHITUIIBI YCTPOHCTBA
obrmecTBa u T.71.. JlJ1g 1esioBeKa 3TO CBOWCTBA €ro JIMYHOCTH, BhIpabOTAHHDBIE
B IIpOIleCcce YKU3HM, €ro 00pa3 »KU3HU U T./I..

Ucxonast ujest NCCIeIOBAHUN COCTOsIIa B CIEIYIONEeM. BBIIo 3aMeueHo,
9TO CyIIecTBYIOT "Gosbiime" mpocTpaHCcTBa MPOSIBJIEHHI, B KOTOPBIX KaK Obl
13 HUOTKYIA C TEeUeHHEM BPEMEHH IOABJIAIOTCS 3aKOHOMEPHOCTH.

K Traxum npocrpancTBaM ObLIN OTHECEHBI OMOJIOTHIECKOE, OOIITECTBEHHOE
U IPOCTPAHCTBO MPOSIBJICHUI YeIoBeKa, (JIyIIH, TICUXUKN, COBHAHUS U TII).

K Takum mpocTpaHcTBaM OBLTO OTHECEHO M (PUBNIECKOE MPOCTPAHCTBO.
[Ipeamnonaraiock, 4To pU3MIECKUE 3aKOHOMEPHOCTH B HEM CYIIECTBYIOT OJIarogapsi
CYIIIECTBOBAHUIO BHEIITHET'O IO OTHOIIIEHUIO K HEMY TPOCTPAHCTBY IIPOsIBJIEHNI,

B paMKaxX KOTOPOr'O U IIPOUCXOIUT (POPMUPOBAHKE IIPUBLIYHOTO HAM (PU3UIECKOrO
npocrpancrsa. llpenmosiaraercs, 9To Jijis 3TOTO MPOCTPAHCTBA BLITOJIHEHDI
1),2), HO He 3), TaK Kak Takoe (hOPMUPOBAHUE CKOPEE BCETO SIBIISACTCS BHEIITHIM
[0 OTHOINEHUIO K HAIEMY BPEMEHU, C KOTOPBIM CBSI3aHBI 3aKOHOMEPHOCTH
HaIllero IPOCTPAHCTBa. BHEIIHee IPOCTPAHCTBO MOXKET IIPOCTO 3aaBaTh

40



OTIpEJICTIEHHBIN JIETEPMUHI3M, ONPEIEIISIONTII CYIIECTBOBAHIE HAIIIETO TIPOCTPAHCTBA..

[IpuBbIYHBIE HAM 9BOJIIOIMOHHBIE ITPOCTPAHCTBA, PACCMOTPEHHBIE BBIIIE
€CTECTBEHHO CBSI3AHBI C 9BOJIIONNEN BO BpEMEHU TIOTOMY, YTO OHU HAXOATCS
B HaIlleM (PU3UIECKOM IIPOCTPAHCTBE, MOITOMY I HUX IIPEJIIOJIAraeTCst
1),2),3).

JList MOJIeTUpOBaHUST U MHTEPIIPETAIAN TAKAX IPOCTPAHCTB OOJIBIIE TIOIXOIST
"3BOJIIOIMOHHBIE" MOIE/IN, HO MBI ITIOKa, PACCMOTPHUM CaMyIO IIPOCTYIO MOJEIb
9BOJIIOIUN BO BPEMEHM B KOHTEKCTE JIOTUKW MPOsIBJIEHMUIA.

[TycTh p, ¢ —HEKOTOPBIE MPOSIBJICHUST, 0OIAIAIONITIE CJIE Ty IOTINM CBOHCTBOM
P>q HEPA3JIMIUMO OTHOCUTEJILHO CYIeCTBOBaHus ¢ . [lycThb p11 — HEKOTOpasi
BHYTDEHHSIST Mepa, OIpeeIeHHas Ha TeX YKe MPOSIBIEHUSAX, TOTJA B CHITY
SKBUBAJIEHTHOCTH P > ¢ M ¢ TIO ONPEJIEJIEHUIO0 BHYTPEHHEH MEPhI Mbl UMEEM,
aro pu1(p > q) = pi(g). IIpeamonokum Terepb, YTO HAIIU HPOSIBJIEHUS
CYIIECTBYIOT BO BPEMEHU U TIPH 3TOM, P TIPEJIIIECTBYET ¢. ECIH MBI pAcCMATPUBAEM
BHYTPeHHIOI0 Mepy i1 () Kak HeKoTopyto "sHepruto”, To mosrydaeM, uro "sueprus"
nBrKenust f(p>q) pasaa "sueprun" pesysbrara 1(q). Mbl npeamnonaraem,

91O Takasi "9Heprus" sIBJISETCsT OCHOBHOI JIBUKYIIEH CHIION B 9BOJIIOIIUMOHIPY FOIINAX
MTPOCTPAHCTBAX. DTa IHEPTUS IBJISIETCS CJIEICTBUEM HEPASTMINMOCTH ITPOTIECCa

U pe3ysibTaTa TOr0 IPOIEeCcca ¢ TOUKHU 3peHust cylnecTBoBanusi. llompocty
roBopsi, (41(q) ABJISIETCS CTUMYJIOM JBHKCHIS, OIPEIEISAET MOTeHINATHHYIO
"suepruto" nBukenust p — q. Yem Gosibie 3HadeHue fi1(q), TeM GobIie
MTOTEHIINAIBHAS SHEPTUST JIBUKEHUS P — (.

[Tycrs Teneps pg() — HEKOTOpasi BHEIHssE Mepa cyliecTBoBanusi. st

BHEIIIHEH Mepbl Mbl Takxke umeeM, 4to fo(p — q) = po(q). B vem cembica
JIAaHHOTO cBolicTBa? BHemHsisi Mepa cBsi3aHA CO CIIOCOOHOCTHIO TPOSIBISITE
cebsi. Yem 0oJIbITIE Y TTPOSIBIICHUST CIIOCOOHOCTD ITPOSIBJIATD CEOsT TI0 OTHOITEHUTO
K JIDyTUM IPOSIBJIEHUsIM (HAIPHUMED, CHOCOOHOCTDH ATANTAIIMU B BHEIIHUM
YCJIOBHsIM ), TeM 6oJIbINe 3HaYeHne Mepbl. Hanpumep, uem 6oJiee aIalTHBHBIM
SIBJISIETCST COCTOSTHIE ¢, TeM DoJTee aTAITHBHBIM, YCTOHIMBEIM SIBJISIETCST IBUYKCHIE
K JAHHOMY COCTOSIHMIO W Haobopor. Ilosydaem, uTto GojbIloe 3HaAYEHHE
BHEITHEH MepBhl B JTAHHOM CJIyYae COOTBETCTBYET YCTONIMBOMY TBUKEHUIO
K aJIAIITUBHOMY COCTOSTHUIO. TakuM 0O6pa30M, BHEITHSIS ME€pPa COOTBETCTBYET
HAMTPABJICHUIO JBUKEHUST, HATPABJICHUIO SBOJIIOIIH TPOCTPAHCTBA, TPOSIBJICHHH.
B urore monydaem, 9To BHYTPEHHSISI MEPA COOTBETCTBYET SHEPIUU JIBUKEHUST
P — ¢, a BHEIIHSS Mepa COOTBETCTBYET HAIPABJIEHHUIO JBUXKEHUs. deM
OOJIbITIE BHEITHSISI Mepa, TeM 60JIbIlee aIaTTUBHBIM SIBJISIETCS W JBUYKEHUE K
pe3y/IbTaTy W caM pe3yabTaT. 10 eCThb caMo JBUXKEHUE U IeJIb PABHOIEHHBI
C TOYKHU 3PEHUS CYIECTBOBAHIUS.

Taxmm 06pasoM, BOJTIOIMEN IBUXKET CTPEMJIEHHIE CyIecTBoBaTh. CyIllecTBOBaHME
SIBJISIETCST BHYTPEHHUM CTUMYJIOM SBOJIIOIIHH.

Hampagsjierue sposionum 3aaeTCsl aianTanneil K yCJIOBUSIM OISITD K€ C
TEJTBIO CYIIeCTBOBaHUA. Ha 9TOM Ty TH cO3/1at0TCsT CBOWCTBA, /IS a/TATITAITNH,

B 9aCTHOCTH, (DOPMHUPYETCST CTPEMJIEHHE CYIIECTBOBATH.
JlaHHbIe 3aKOHOMEPHOCTH CHPABEIUBLI ST PA3INIHBIX TTPOCTPAHCTB
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[IPOSIBJIEHMI, IO3TOMY CYILIECTBOBAHHE [IPABUIbLHEE IIOHUMATD B CAMOM IIXPOKOM
CMBICJI€, a He€ TOJIbKO B y3KOM CMBICJIE BBI2KBAHUI.

MBI TOJIyYKJIM B IPOCTPAHCTEE IPOIBJICHNN JIOMUKU IIPOSIBJICHHUI CJI€ Ty FOIIMii
pesynbTaT. JleTepMeHusM pi > pe ©MEEM MECTO B IMPOCTPAHCTBE IIPOsiBJCHUI
< po(p1>p2) = maz. To cymecTBy 9T0 CBOIICTBO O3HAYAET, UTO JETEPMEHU3M
OIIPEJIETIAETCS SJIEMEHTAMY HAanb0JIee HEPA3TUIMMBIMI CO BCEM ITPOCTPAHCTBOM
nposipjiennii. Takue nposipaeHust 00J181a10T MAKCUMYMOM PeabHOCTH.

MBerI ipejiitosiaraeM, 9To JaAHHAS TUIIOTE3a BepHA JIIsT JOCTATOIHO "6osThIux"
peabHBLIX IPOCTpancTB nposasaeHuil. ITox "6oabmmmu" MBI TOHUMAaEM IPOCTPAHCTBA,
MPOSIBJICHUH ¢ HOJIBIIMM MHOTOOOpa3MeM IPOsIBICHUN. B 9BoIIONnoHupyommx
IIPOCTPAHCTBAX SBOJIIOIUS HAIIPABJIEHA B HAIIPABJIEHNN MaKCUMYMa BHEITHEN
Mepbl cylnecTBoBauus. Jannyio (popMyaIupoBKy MOXKHO cHOPMUPOBATL B
TOYHOCTU KaK Hpeﬂblﬂyﬂlym, ec/mm yLIeCTb, qTO JJId SBOJIIOLH/IOHI/IpyIOH_[I/IX
IIPOCTPAHCTB UMEET MECTO CBOICTBO p > q ~ (.

MozKHO Ji KaK-TO 000CHOBATH (paKTaMU PACCMOTPEHHY IO MOJIEJIb SBOJIFOIIH !

Pacemorpum "6Gosbimoe" mpocrpancrBo mposisiaenunit P, Ilyers pg() —
BHEIIIHsIsl Mepa cytiiecTBoBanust, p(to), p1(t1), p2(t1) — IPOsIBIEHNS WK HOIIPOCTPAHCTBA
[IPOsIBJIEHMH mpocTpaHcTBa P B MOMEHTHI BpeMeHu tg < t1. Ilpeamosoxkum,
9TO €CTbhb JBa BapHUaHTa (COBMeCTHbIX nJm HeCOBMeCTHbIX) U3MEeHEeHUI BO
Bpemenn p(tp) — pi(t1) up(to) — p2(t1). Torma sakonoMepHOCTH (B MpOCTpAHCTBE
MIPOSIBJICHUT CyOCTAHIIMOHHBIN MOTOK HAIIPABJIEH U3 IPOCTPAHCTBA MPOsIBJICHUH
B CyOCTAHIMIO) YIIPOIIEHHO MOYKHO OIIMCATDH TaK:
po(p1(t1)) >> po(p2(t1)) < po(p(to) — pi(t1)) >> po(p(to) — p2(t1)).

MoxkHO paccMaTpuBaTh JayKe OJIHY Mepy [Jiss KOHEYHBIX COCTOSHUM, a
APYLyIo Mepy IJjis m3MeHeHuii. Mepy Il U3MEHEHUI MOXKHO CBS3aThb CO
CTATUCTUYECKUM PACIPEJEIEHUEM I10 4JacToTe. TakuMm oO6pasom, JaHHass
MOJIeJIb 3BOJIOLUN SIBJISETCS B HEKOTOPBLIX CJIydYasiX BIIOJIHE IPOBEPSIEMOI
(6uostorusi, 06IIECTBO, YEJIOBEK ).

IIpoBepka, B 001IEM-TO OUYeBHIHA. PaccMOTpUM OHOJIOIHIECKOE IPOCTPAHCTBO.
Eciin y xxkuBoTHOrO 6y/1eT BBIGOD MEXK/1y 1By Msi BapuanTamu ("cymectBoBars”
nin "He CyIecTBOBATh"), TO OH BBIOEPET B MOJABIIAIONIEM UHCJIE CIIYIacB
BapuanT "cymecTBoBaTh" (€CTh WM HE eCTh, UMETh IIOTOMCTBO UJIA HE UMETh
HOTOMCTBO U TJ1). DTH BAPUAHTHI OTHOCHATCS K JIETEPMUHU3MY IIOBEJICHUSI.
Eciiz MBI pacecMOTpUM OHOJIOMMYIECKY IO SBOJIOIUIO, TO CUTYalns OyIeT IPUMEPHO
Takoii xke. IToCKOJIbKY CylmiecTBOBaHUE B JAHHOM CJIy9ae PacCMaTPUBAETCS
KaK CYILIEeCTBOBaHHUE IIOTOMCTBA, TO €CTh KaK COXPAaHEHUEe BIUIA, TO U OCHOBHBIMUI
QJIEMEHTaMU ITPOCTPaHCTBaA ABJIAIOTCA HOHyJ’IFH_[I/IH7 BUT. Ba,pI/Ia.L[I/IHI\/IH ABJIAIOTCHA
aJanTupHble npusHakyu. OCHOBHAS TEHIEHIS COCTOUT B TOM, YTO IOBBIIIAETCS
CO BpeMeHeM aJallTUBHOCTD HOHyﬂﬂHI/H/I (GCJII/I €CTh IIOJAXOJAIIe Bapuallun
Juist agantanyn). MoyKHO CTaTHCTHYeCKH ONEHNTDh HAJIMINe 9TOH TeHICHINN
Ha PAa3HbIX BUJaX MW ITOIIYJIAIUAX. Ha,CKO.HbKO g IIOHHMAal0, CymieCTBOBaHUE
TaKOI TEHIEHINH SIBJISETCST OJHOM U3 OCHOB TEOPUHU 3BOJIIOLIVM.

C ob1ecTBOM CUTYaIMst ToXoXKast. MOXKHO paccCMOTPETh Pa3IMIHbIE O0IECTBA,
COCTaBUTH CIMCOK BO3JEUCTBUIA, BaApHaIlnii o0IeCTBa Ha 9TO BO3AeiCTBIE U
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OIIEHUTH BLIGOP OBIECTBA ¢ TOYKU 3PEHUsT BHEITHEH Mephl CyIeCTBOBAHUSI
(amanrusHocTn). Hanpumep: ectb 60J1€3HY - CO3/1AI1 MEJIUIUHY U JIEKAPCTBA.
EcTb mpobsieMbl ¢ 0OCBOEHMEM ¥ CO3JaHUEM HOBBIX TEXHOJIOTUH - MPUIYMaJTH
MIPOMBINIIJIEHHOCTh, 0Opa3oBaHue n TA. B obiieMm, ecian ecTh MpoOJIEMBI, TO
OHU PEIAIOTCsI, €CJTH €CTh BAPUAIINT OOIECTBEHHBIX TPOSIBIEHUI, 0HeCIeInBaioine
COOTBETCTBYIOILYIO aJallTHBHOCTb TaK>Ke KaK M B CJIydae ¢ OMOJIOTHIECKON
SBOJIIOIHAEN.

C KOHKDETHBIM Y€JI0BEKOM (B IIPOCTPAHCTBE €r0 YKU3HH) CATYAIUs IPUMEPHO
Takas ke. JeloBeK cO BpeMeHeM HAOMPAaeT YKU3HEHHBIH OIBIT, CTAHOBUTCS
6oJiee aJIANITUBHBIM B Pa3HBIX CUTyalUsiX. TO camas obmmasi mojenb ("c
BBICOTBI IPUYbLEro mnojera').

Jymaro, 94To ecin eCTh BAPUAHTHI JIJTsl BLIOOPA, TO CUTyaIldst Oy/1eT TPUMEPHO
TaKO# »Ke BO BCEX KUBBIX IIPOCTPAHCTBAX IIPOABJICHUN.

WnTrepecHa curyarust ¢ (pU3MIECKUM MPOCTPAHCTBOM. HKcTh 1 Kakme-

TO Cba.KTI/ILIeCKI/Ie IIOATBEP2KACHNA CYIIECTBOBaHUA BHEUIHETO (bI/I3I/ILIeCKOI‘O
rpocrpancTsa u "sposonuonnoit”! moxenu? B pazaesne "Ob6obiieHue JIoruku
nposiBjieHnit Ha "Gosbinue" MpOCTpPAHCTBA MPOSIBIEHU" MBI paccMOTpesn
cBsA3b Mexk 1y "OosibmmMu" 1 "MajgeHbKUME" IPOCTPpaHCTBAMU IIPOSIBJIEHUI €
TOYKHU 3PCEHUA JIOTUKU IIpOﬂBJIeHHﬁ. MO}KHO npearoJsiaraTb, 9TO B peaJIbHbIX
ycsoBusix "MajieHbKHe" IpOCTPaHCTBa MIPOSIBIEHU 00pa3yloTcss B IPOLECCe
sBostoruu, "paborel" "Gosbiux" mpoctpaHcTB nposiBiaernit. [Ipu sTOM MBI
BaMETUJIN, ITO MEXKJY HUMH COXPAHSIETCS HEKOTOPasi OCHOBHAST OOIIHOCTE:
CXOYKECTh MEXaHW3Ma OIpEJIeJIEHUsI MPEIebHBIX COCTOSTHUN, Kak HauboJee
HePa3JMINMbIX (OTHOCUTENHHO CYIIECTBOBAHUSI) CO BCEM IIPOCTPAHCTBOM,
OJIM3KUX BCEMY TIPOCTPAHCTBY BIEJIOM. DTO O3HAUAET, UTO JIJIST TOITBEPIK ICHIS
cyrecTBoBaHUst "60IbITOr0" (PU3UIECKOTO MPOCTPAHCTBA, €CTh CMBIC/I TOUCKATD
T000HbIE CBOMCTBA B HAIlleM OOBLIYHOM (PU3MIECKOM IIPOCTPAHCTBE.

ITepBoe CBOICTBO CBSI3aHO C CyIIECTBOBAHNEM (DUBUIECKUX 3aKOHOMEPHOCTEI,
00TIUX J1JTsT BCero (PU3MIECKOTO TPOCTpancTBa. Pusmieckue 3aKOHOMEPHOCTH
00J1aJ1a10T CBOWCTBOM MHBAPUAHTHOCTH.

Bropoe cBo#CTBO CBSIZAHO C OJHUM M3 OCHOBHBIX (PU3MIECKUX 3aKOHOB,
KOTOPBIN BBIPAXKaeTcsl ¢ MOMOIIHIO BAPUAITMOHHOTO ucunucaenusi. Pusndeckast
CUCTEMA MTEPEXOIUT U3 OJTHOTO COCTOSTHUSI B PYTOE COCTOSTHUE B COOTBETCTBUN
C MUHUMYMOM JIHCTBHSA. B HEKOTOPOM CMBICJIE COCTOSTHUAE, B KOTOPOE MEPEXOTUT
cucTeMa siBjisieTcsi Haubosiee OJM3KUM (TO eCTh HAMbOJIee Hepa3JIMIUMbIM)
CpeJi BOSMOXKHBIX BapUAHTOB OYJIYIEr0 COCTOSTHUS.

To ecTb MEXaHU3MBI, [IOXOXKHUE Ha MeXaHU3MBbI "0oJIbIIuX " 9BOIIOIMOHHBIX
MIPOCTPAHCTB UCIOJIL3YIOTCST B OOBIYHOM (DU3MYECKOM MPOCTPAHCTBE, UTO B
KaKO¥-TO CTEIEeHN IOJATBEPKIaeT UCXO/IHbIE TIPEIIIOI0XKEHNS.

Mepbl CyITeCTBOBAHNS SIBJISIOTCST BCIIOMOTATEIBHBIMA MOHATHAMA. U
MEpPBI CYINECTBOBAHUS U HAIIPABJIEHHOCTH YBOJIIONMK TPEJICTABIAIOT U3 ceOst
HEKOTOPBIE MTPOSIBIICHNST, KOTOPBIE TAKKe OTEHUBAIOTCS ¢ TOYKH 3PEHUST PEATHLHOCTH.
Ho peasibHOCTH Kak Mepa He SBJISETCsSI TOUHBIM TOHSTHEM, & JIAeT HEKOTOPOE
MpUOIN3UTETHLHOE PACTIPEIENIEHNE, TTOITOMY Ha MMPAKTUKE BBIOOD ITUX IJIEMEHTOB
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(HaIpuMep JIJIst MOJIEJIMPOBAHMSI) BCETJIa CBsI3aH ¢ HEKOTOPBIM IIPUOJINKEHUEM,
BBIOOPOM HEKOTOPOTO YCPEIHEHHOI'O BAPUAHTA, COOTBETCTBYIOIIEr0 MAKCHMYMY
peasibHOCTH (TaKzKe KaK B TEOPUU BEPOSITHOCTH IIPU HOPMAJILHOM PacIipe/Ie/IeHIN

B KadecTBe Hanbojiee aJeKBaTHON OIEHKH JIyYIlle BHIOPATH 9JIEMEHT COOTBETCTBY IOIITN
MAKCHMYMY PACIIPeIeIeHIsI, XOTs Ha JIeJIe 9TO HEKOTOPOe CPeJIHee 3HAUEHHUE ).

Mpr npefiiosiaraeM, ITO HEPTrUs KaK BHY TPEHHSS MEPa, sIBJISICTCS PE3yIbTaTOM
obbekTupoBanus marepun. To Ke camoe MbI HpeJrosaraeM U Jiist JIpyruit
BHYTPEHHUX MEP CYIIeCTBOBaHUs. BHEITHIOI Mepy ¢ MAKCUMYMOM 3HAYUEHU S
BIIOJIHE MOKHO PacCMaTPUBaTh Kak IIpe/jiesl B HePa3IMYUMOCTH 110 CYIIECTBOBAHUIO.
Ucrnonp3oBatnne Mep CyIIECTBOBAHUS YIIPOIIAET (DOPMYIUPOBKY MOHSTUN W
IIOHUMaHUe fA3bIKa JIOTUKU IIPOABJICHUIL.

B KoHTEKCTE JIOTUKY TIPOSIBIEHUI 1 9BOJIFOIMOHHBIX IPOCTPAHCTB €CTECTBEHHO
3aJIaTh BOIPOC O TPOUCXOXKJIEHUU >KU3HU. BCBA3M ¢ TeM, YTO BHEIIHEE
dbusnueckoe IPOCTPAHCTBO (110 OTHOIIEHUTO K HAIeMy (bU3MIeCKOMY IPOCTPAHCTBY )
JIOJIPKHO 00J18/1aTh HEOIPAHUIEHHBIM IIOTEIHAJIOM [IPOsiBJICHU, TO €CTECTBEHHO
3aJ1aTh BOIIPOC O TOM SIBJISIETCSI JIU KU3Hb HEKOTOPBIM BIIOJITHE OTJ/IEJIBHBIM
IIPOCTPAHCTBOM IPOsiBJICHUI, CBA3AHHBIM C MHUPOM aTOMOB U MOJIEKYJI WJIU
€CTh 9aCTh 3TOI0 MUPa. BO3MOXKHO »KU3Hb BO BCEl COBBOKYITHOCTH HanboJ1ee
OOITUX MIPOSIBJIEHUI SBJISIETCSH PE3YILTATOM OO0 bEKTUPOBAHUS B KAKOM-TO CMBICJIE
10 OTHOIEHUIO K MOJIEKYJIaM, CJIOXKHBIM MOJIEKYJIAM, CBOMM COOCTBEHHBIM
MPOSIBJICHUHSAM U T.J[. TIO TETIOKE.

Pacemorpum moxoxkyto curyaruioo uz pazgena "llpumvepsr.  ®Puswmka.'

B pasnene "llpumepsl. @usuka." MBI BBISICHUJIH, YTO €CThb 10 KpaiiHeii
Mepe Ba crocoba ONMCaHUs SHEPIUH, KOTOPBIM COOTBETCTBYIOT JIBE PA3HBIE
MOJIEJIN Ha SI3bIKE JIOTUKU ITPOSIBJICHUIA.

[TepBbrii criocob (KraccuuecKuii) COCTOUT B TOM, UTO SHEPIHs €CTh IUCIOBAS
byHKIMS, KOTOpasi CBA3aHa C IBUKEHIEM 00beKTOB. TaKoil MoIX0 JOCTUTaeTC s
BBEJIEHUEM JIOTIOJIHUTEILHOTO JIETEPMEHU3Ma, CBSI3aHHOIO C MOJICIUPOBAHIEM
BpPeMeHH B BHJe OOBIYHOIO MHTEpPBAJIA.

Bropoit criocob cBszan ¢ MojieIMpOBAHUEM BPEMEHU B BHJE IJIEKTOPA
[t|to < t < t1], B KOTOPOM pa3JIMYHbIC MOMEHTHI BPEMEHU HE CYIIECTBYIOT
coBMecTHo. Takasi MO/e/Ib BPEMEHU BBIHYXKJAET PACCMATPUBATD SHEPIHUIO
KaK OJ[HO W3 IPOSBJIEHUN (PU3MIECKOrO ITPOCTPAHCTBA MPOSIBICHUN HADSILY
¢ 0bbeKTaMU. DHEPIusl KaK YUCI0Bast (DYHKIMSI SBJISIETCS WHTepPIpeTaueil
TaKOI 9HEPIUU B BUJIE BHYTPEHHEN MePhI cyiecTBoBanusi. [Ipu TakoMm mojxome
SHEPI'USI SIBJISIETCS OTAETBHBIM ITPOSIBJIEHUEM PEabHOCTH, HEPA3PBIBHO CBSI3aHHBIM
¢ 00beKTAMH.

ITo anaJyiorum ¢ sHEPrHeil, }KU3Hb TaKXKe MOXKHO PaCCMATPUBATH C TOYKHU
3peHus JIByX Pa3juYHbIX 10JX0/10B. [Ipu nepBom mojixo/ie, XKU3Hb SIBJISETCS
CJIOZ2KHOI OpraHusanueil MoJIEKyJ, TO €CTb SBJISI€TCS CBOMCTBOM MOJIEKYJI U
cBaA3eil MexK 1y MoJiekysiaMu. [Ipu BTopoM 1ojixo/ie KU3Hb ABJISETCS OT/IEbHBIM
POsIBJIEHUEM (CKOPEe IeJIbIM IIPOCTPAHCTBOM [IPOSIBJICHUIT ), KOTOPOE HEPA3PBIBHO
CB$I3aHO C MOJIEKYJIAMU U CBA3SAMU MeK 1y MoJiekysiamu. [Ipu nanHom mojxoze
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MBI BBIHY2K/JI€HBI IIPU3HATH, YTO 3TO IIPOCTPAHCTBO IIPOSBJICHU JIOJIZKHO 9BOJIOIIMOHUPOBATD
7 YCJIOXKHATHCS TIAPAJIJIEIHHO C SBOJTIONHIEN W YCIIOXKHEHNEM MOJIEKYJT U CBS3€M

MeXKIy HUMU. ECTeCTBEHHO TaKKe OXKUIATH B TAKOM CJIydae, UTO IPOCTPAHCTBO

JIOJIZKHO TaK2Ke 00 LEKTUPOBATD CBA3U MEKJLY STUM IIPOCTPAHCTBOM U MOJIEKY/IAMU,
00'bEKTUPOBATH CBOU 3JIEMEHTBI, KOTOPbIE 00 bEKTUPYIOT MOJIEKYJIBL U T.J[. 110

TETI0YKeE.

10.2. IIpumepsl. DBoJroius ObOIIECTBA.

B nmanHOM pasjesie Mbl pacCMOTPUM HEKOTOPBIE TEHICHITUU IBOJIFOIUN
obmecrBa. PaccMaTpuBaioTcs IMUKIIBI 3BOIONNH OOIIECTBA. DBOJIIONUS PACCMATPUBAECTCS
KaK IPOIECC MOBBIMEHNsT BHENTHEH Mepbl CYIECTBOBAHUSI, TO €CTh IIPOIECC
aJTallTalliui K BHEIITHUM U BHYTPEHHUM BOSﬂeﬁCTBHHM. Hpouecc IIOBBIIIICHU A
BHEIITHEH MepBI CyIIEeCTBOBAHUST B KOHTEKCTE OBIIECTBEHHOTO CAMOYTPABJICHUST
HPUBOJIUT K TEHJIEHIINN HHBADUAHTU3AINH ODIIeCTBEHHBIX OTHONIEHH (pa3yMHOi
JIEMOKDATU3AIIIH ).

O/iHa U3 epBBIX MOJIEJIEi SBOJIOIUN IIPUMEHUTEILHO K ODIIECTBY COCTOSLIA,
B cyemytoreM. OBIeCTBO IBOIOIMUOHUPYET OMPEIeIeHHBIMI TUKIaMu. 10T
dakTop, KOTOPHIiL SIBJISIETCST CTAOMIN3UPYIOIIMM Ha TEKYIIEM ITUKJIE SBOJIIOIINH,
SIBJISIETCST (DAKTOPOM, OIPEJIEIISIIONINM PA3BUTHE Ha, CJCIYIONEM JTAle.

Pacemorpum npumep. Ilpu "kanuraguctuueckom" criocobe mponsBojcTBa
OTIPEJIETIATONTNM (haKTOPOM SIBJISIETCST TPY/T, U KAITNTAJ KaK SKBIHBAJIECHT TPYIA.
CrabunuzupyroiuM hakTOpOM TPYy/ia sIBISIIOTCA 3HaHUA. 10 eCcTh 3HAHUS
SIBJISTIOTCST OTIPEAEIISIIONIM (PaKTOPOM SBOJIIOIIH ODTIECTBA CIIETYIOIIEro IUKIIA.

MOKHO TaK¥Ke MOMBITATHCS OIEHUTh BEJIMIUHY THKJIa. ECau y HAaC moTHoe
BOCIIPOU3BOICTBO, TO €CTH TIOJTIY YAIOIINECST PECYPChI BKJIA IBIBAIOTCS B PA3BUTHE,
TO PA3BUTHE JOJKHO TPOUCXOIUTD TI0 IKCTOHeHTe. COOTBETCTBEHHO, PA3MEPDI
OUKJIOB JOJIZKHBI YMCHBIIATHCA B J'[OI‘apI/ICbMI/I“IeCKOﬁ 3aBUCUMOCTH.
Pabosiajiesbaecknii ¢Tpoit: OKOJIO 3 THICSY JIET.

Deonammam: okoso 1400 ser (400r-1800r).
Kamnrammsm: okoso 1000 ster (1800r-2800r).
B ocuose - 3nanus: okoJo 700 et (2800r-3500r)

Yem ObIcTpee pa3BUTHE, TEM MEHbINE UKL 1 He yBepeH, UTO CJedyeT
CJIMIIKOM CHJIBHO MCKYCTBEHHO YCKOPATBH IPOIECC IBOJIONMHU, TaK Kak, I10-
BUIUMOMY, B IIPOIECCE KAXKIOTO IUKJIA BRIPADATHIBAIOTCA MEXaHU3MbI, 00ECIIeTNBAIOIIIe
CyIeCTBOBAHUE CJIEJIYIONIETO KA.

C nocrpoenneM moj00HBIX O0IIECTBEHHBIX MOJIE/IeN CBsA3aHa O/IHA IIPObIeMa.
[TpenmookumM, YTO MBI TIOCTPOUJIN JAHHYIO MOJIE/Ib C PACUeTAMU TEHICHIT I
1 nepuonu3aiueii. Mbl ¢lie1ai 3To B YCAOBHUSIX HEOLPEIEIEHHOCTH Oy Iy IIero
pasBuTusi. EcrecrBenno Bosuukaer Borpoc. Crajo i Hale Oymayinee OoJiee
ompeneneHabIM! B wem mogsox? IlomBox B TOM, 9TO TEHIEHITNN, ONMICAHHEIE
MOJIEJIbIO CTAHOBSITCSI YACTHIO TEKYIIEro BHEITHEI'O BO3AEHCTBUS U ODIIECTBO
K HEMY aJIalITUPYeTCs. DTO O3HAUAET, ITO €CJIH JAHHbIE TEHAEHIUH U COXPAHSITCS,
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TO CKOpee BCEro MX xXapakrTep u3MeHHThcs. CKopee BCEero mepuoIu3allust
repectaner ObITh TAKOW OTYET/IUBOM, MEPUOILI CTAHYT 00JIee CMEITAHHBIMU,
PaCILIBIBYATHIMIA M PABHOMEDHO PaCIpeIe/IeHHBIMUA. BO3MOXKHO HAMETSITCS
U JIpyrue TEHJEHIUN [TOKa Hem3BecTHble. Tak 4To Hallle Oy/yllee HE CTAJIO
V2K O9eHb CHUJILHO DoJiee OIpeaeIeHHbIM.

Paccmorpum Temephs Mojiesib 9BOJIIONNAN OOIECTBA, COOTBETCTBYIOILYTO
JIOTUKN TposiBjeHnii. JlaHHass MoOeab BBIVIAAUT O0Jiee pacIIbIBYATON, HO
npeTrTeHjayeT Ha TO, 9YTO OIIMChbIBa€T TEHACHIIUU IIOCTOAHHO CYIIECTBYIOIINE B
o0IIIeCTBE.

DBOJTIOIHS OOIIECTBA HAIPABJIEHA U3 IPOCTPAHCTBA IIPOSIBJIEHUI B COCTOSIHUE,
COOTBETCTBYIOIIEE MAKCUMYMY PeaTbHOCTH (MAKCHMYMY BHEITHEH MEepbI CyIIEeCTBOBAHNS )
ob11ecTBA.

BaMeTnM, 9TO B paMKax [IPEIbLIYINeil MOIe !, CTaDMIM3UPY Ol (DaKkTop
KaK pa3 1 OIpeessieT COCTOSTHIE, COOTBETCTBYIOINIEE MAKCUMYMY PeabHOCTH,
aJanTUBHOCTH. TakuMm 06pa3oM, CTabUILHOCTH B JAHHOM KOHTEKCTE ITPABUIbHEE
[TIOHUMATH HE B CMBICJIE OTCYTCTBUA BapnabeIbHOCTH U CTArHAIINH, & B CMBIC/IE
aJaIlITUBHOCTH. A,ZL&HTI/IBHOCTI) 2Ke IIpeAarioJjiaracT Kak pa3 HaJIu4anue BapI/IaHHﬁ
7 BBIOOpa BApMaHTOB, COOTBETCTBYIONINX HANOOJIBINEH aallTHBHOCTH.

TTompobyem pazobpaTbcst ¢ TPOCTPAHCTBAMU IIPOSIBJAEHUN, CBSI3aHHBIX C
obrmecTeoM. EcTh mpocTpaHCTBO PU3NIECKUX IMPOSIBJIEHNI 0OIIIECTBA U BHEIITHETO
dusnIecKoro TpocTpaHcTBa: (pusnuecKue 00bEKThI, UX B3aUMOIEHCTBUE U
IBHKeHne. KeTh TpocTpaHCTBO OMOJIOTUYIECKUX MPOsIBIeHN. UeT0BeK sIBIISTeTCSI
OHOJIOTMYECKAM CYIIECTBOM M ODIIECTBO BIEJIOM SIBJISETCS YaCTBIO KUBOM
pupoJibl. ECTh MIPOCTPAHCTBO IPOSIBJIEHNH, CBSI3AHHOE C JIJIUTEIBLHOM 9BOJIIOIHE
1 BBIPABOTKOIl OOIIECTBEHHBIX OTHOIIEHUN U CTPYKTYP (HOPMBI MOBEJICHMUS,
rocyJIapcTBO, OOIIEeCTBeHHAs (DOPMAIIUS, HAYKA,...). FCTh IPOCTPAHCTBO IPOsBJICHUI],
CBSI3AHHOE C TEKYIIUM COCTOsHHEM O0IecTBa (OTHOIIEHMST MEXKJLy JIIOJIbMHU,
OTHOIIIEHUsI MEXKJIy JIFOJbMU U TOCYJapCTBOM M Ti). EcTh mpocrpascTBo
[TPOSIBJIEHUH, CBS3aHHOE ¢ OTHOIIEHUSIMA MEXK/Iy Pa3JIUIHBIMU OOIIeCTBAMU
(pacamu, HaIUsAME, TOCYIAPCTBAME U TJ1). ECTh IPOCTPAHCTBO IPOSIBJICHUIA,
CBSI3aHHOE C ITPOM3BOJCTBOM TOBAPOB M YCJIYT.

Kak Bujimm, ¢ 0bOmIeCTBOM CBsiI3aHO OOJIBINOE KOJUYIECTBO JOCTATOTHO
IIEJIOCTHBIX MPOCTPAHCTB IposiBiaeHuit. Ecim obecrieunBaercs mT0CTATOTHAS
BapUATUBHOCTD U BHIGOD MOJXO/ISIIIX 3IAITHBHBIX BAPUAIHii (COOTBETCTBYIOIIUX
MaKCHMyMy BHEIIHeli Mepbl CyIIIeCTBOBaHNUS ), TO BPO/ie Obl HE JI0JIZKHO BO3HUKATD
Ipo0JIeM, TPUBOISIINX K OOIIECTBEHHBIM KaTacTPOdaM.

IIpobeMbl BOBHUKAIOT, KOT/Ia €CTh JABa WK 0ojiee OOJIBIIIX TPOCTPAHCTB
C B3aMMHO MCKJIIOYAIONIUM JIETEPMUHU3MOM. B 3TOM cjydae MpOTHBOPEUNsT
MOT'yT IPUBECTU K Kpusucy. Hebosibimme npoTuBopedns 1 KOHMINKTHI CKOpee
BCEro Jlazke TOJIE3HBI (€C/in B OOIIECTBE €CTh COOTBETCTBYIOIIIE MEXAHU3MBbI )
IIOTOMY, 9TO MOI'yT IIOMOYb Bpra6OTaTb aJJallITUBHbBIE BapUuallun.

Boseparmmasics K iepBoit Moies I, 0OIIECTBO IBOIIONNOHNPYET YBEINIHBAS
3HAUEHUE CBOEH BHEITHEl Mepbl CYIEeCTBOBaHUsi. B mporecce 3BOIOIIN
JeTePMIHU3MBI PA3HBIX IOAMPOCTPAHCTB IIPOABIEHNN MOTI'YT CTATh IIPOTUBOPETUBBIMHI
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" BCTYyIHUTb B KOHMIUKT. KoHIIMKT noryiomaer obiecTBeHHbIe pecypchl. B
pe3ysibTaTe MBI UMeeM KPHU3HUC. BBIXOIOM U3 KPU3KCA ABJISIETCS Pa3pelieHne
nanaHOro KouduKTa. CpencTBo paspelerus KOH(MIIMKTA ITOBBIACT 3HAECHUE
BHEIIIHEN Mephbl CyIecTBOBaHMsI (Mepbl HHBADHAHTHOCTH ) OOIIECTBA U CTAHOBUTCS
OJTHUM W3 OCHOBHBIX (PaKTOPOB JAJTHHENINEr0 PA3BUTHS U T/I.

Paccmorpum Ha npumepax.

1) O61ecTBO B )KECTKUX YCJIOBUSX BHEITHETO Bo3ieiicTBust (IpupoiHast KaracTpoda
UM BOEHHOE IMPOTUBOCTOSIHUE C JPYIUM 00mecTBOM). B 9Tux ycaoBusix
60JIee ATATITUBHBIM SBJISIETCS IeTKasT OPTAHU3AINS IO/, YIIPABJIEHUEM JTIOTei

¢ coorBeTcTBYyIOIIEH KBajaudurammeii. [lo-Bugumomy, OGosiee mojxomsmieit
SIBJISIETCST HEKOTOPAS HEPAPXUST TTOTTNHEHMST, KOTOPast 06eCIednBaeT yIPOIIEHHOe
1 OBICTPOE PUHSITHE PelleHnii n ux peajusainuii. Takoe cocrosinue obIeCTBA

B ﬂaHHOI‘;I CUTyalluu, 1mo-BUINMOMY, COOTBETCTBYET MaKCUMYMY BHEINIHENR MepBbI
CyIIECTBOBaHUsA. B JaHHOM CJiydae IIPOUCXOAUT OOJIbIast KOHIIEHTPAIUs
PECypPCOB U IPUHATHS PENICHUN B yIIPaBIIAIONIEM dJIEMEHTE.

2) O611ecTBO B HOPMAJIBLHBIX YCJIOBHSIX CyIllecTBOBaHUs. Jljisi HOpMaIBHOTO
JOJITOCPOYIHOT'O Pa3BUTHUA TPUXOJUTCA CYIIIECTBOBATH B YCJIOBUAX JOCTATOTHO
60JIBITION HeoNpeIeTIeHHOCTH Oy Ty1ero (0COGEHHO B YCJIOBUSIX KOHKYPEHITHH ).

To ecTh HEOOXOIUM JIOCTATOYHO DOJIBINION 3aI1ac BapuaTuBHocTu. Heobxommmo
TaK¥Ke yIUTHIBATH HAJIMINE BCEX TTPOCTPAHCTB MPOSIBIICHUHN, OITUCAHHBIX BBIIIIE.

B sTux yeiaoBusix, mo-BumMoMy, HanboJee aJalTHBHBIM SBJISIETCS COCTOSTHIE,
obecrieanBaoNee HATNIIE BAPUAIIAT 1 BBIOOpA HA BCEX YPOBHAX OPTAHU3AIINN
obmmecrBa. JlanHas cuTyarusi COOTBETCTBYET O60jiee PABHOMEPHOMY U €CTECTBEHHOMY
pacCIIpeIe/IEHII0 PECYPCOB U TPUHSITHIO PEITeHNI.

3) CamoynpasiieHue o61ecTBa. YIIpaBjieHne OOIecTBOM 3T0 HEKOTOPOE MOIIPOCTPAHCTBO
MIPOSIBJIEHNH, KOTOPOE IMO3UITMOHUPYETCsT KaK 00ecrednBaromiee HEKOTOPBII
00ITIeCTBEHHBIH eTepMIHI3M. Boo0Irie ToBOpsI, JTI0060e TPOsIBIIEHNE, NMEIOIee
OTHOIIIEHNE K OOIIECTBY OIPeIe/IsieT HeKOTOPbIi JeTepMutn3M. CamMo 00IecTBO
BIIEJTOM TaK’Ke MMeeT HEKOTOPBIH JeTePMUHI3M TEKYIINX CBA3EH U IeTEPMUHI3M,
onpejesomuii ero paspurue. CaMo MOAIPOCTPAHCTBO, MTO3UIIMOHUPYIOIIEe

cebs KaK yIPaBJISIONIee sIBJISIETCST JaCThIO ODIECTBa, B3aWMOJEHCTBYET C
OOITIECTBOM U 9BOJIFOIIUOHUPYET B OOIEM ITPOCTPAHCTBE MTPOSIBJICHUH O0IIECTBA.
[TosTomy Gostee TpaBUIIBHOM, TO-BUIUMOMY, OYAET Apyras TOYKA 3PEHUsS Ha
yipasjeHue. Bo-mepBbIx, yIIPaBJIsIOIee TOIIPOCTPAHCTBO SBJISIETCS BCETIA
JaCThIO ODIIECTBEHHOIO CAMOYTIpaBJieHnsT. BO-BTOPBIX, OTHOIIEHUE YIIPABJISOIIErO
MIO/IIIPOCTPAHCTBA ¢ OOIIECTBOM OIIPEJIEJISIETCS BOIIPOCOM: KaKOE BJIMSHUE Ha
00IIECTBO OKA3BbIBAET ITO MOIPOCTPAHCTBO?

OjiHa U3 OCHOBHBIX TPOOJIEM CBsI3aHA C IPOTUBOPEYHEM JIETEPMUHI3MOB
00ITIeCTBa 1 YIIPABJISTIONIETO TOAIIPOCTPAHCTBA. DTO IIPOTUBOPEYINE CBSI3AHO C
HAPYIIIEHHEM HHBAPUAHTHOCTH, KOTOPOE ¢ HeM36e3KHOCTHIO TPUBHOCUT YIIPABJIAIONIEE
[TOJIIIPOCTPAHCTBO IO OTHOIIEHHUIO K ODIIECTBY. Y IPABJISIIOIIEE MTOITPOCTPAHCTBO
He sIBJISTIeTCS MHBAPUAHTOM B OTHOIIEHUU YIIPABJISIONIEE TIOAIPOCTPAHCTBO -
obmectBo. Yem OoJiee YKECTKUM M HEAJIEKBATHBIM SIBJISETCS JIETEPMUHUIM
yIpaBIeHNsI, TeM OoJiee HAPYIIAeTCsl MHBAPUAHTHOCTD OOIIECTBEHHBIX OTHOIIEHUH.
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st perenyst NaHHOM IpobIeMbI OOIIECTBO BHIPAOOTAJIO NHBAPUAHTU3ALIAIO
STUX OTHOINEHU (O6H_[eCTBeHHbIe OTHOIICHN A MHBAPUaHTHBI, €CJIN OHU MHBAaPUaHTHBI
OTHOCHUTEJILHO TIOJIOZKEHUI B OOIIECTBE) B BIJIE BLIOOPOB, OIIPE/IC/IEHHBIX OOIIECTBEHHBIX
WHCTUTYTOB, OOHOBJIEHUS yIIPABJISAIONIETO IMOAIIPOCTPAHCTBA, TPOdECCUOHATLHON
IIOJFOTOBKU CIIELIMAJIUCTOB YIIPABJIEHUS U T.II., TO €CTh KAKUX-TO Pa3yMHBIX
3JIEMEHTOB JEMOKPATU3AIUN. DTa HUHBAPUAHTU3ALMSI OOIIECTBEHHBIX OTHOIIECHMIA
U gBJdeTCd B JAHHOM CJjydae aJallTUBHON Bapualueil, COOTBETCTBYIOIIEH
MaKCHUMyMy BHEIIHEe(l MepBhl CyIlleCTBOBaHU B IPOCTPAHCTBE OTHOIIIEHUI yIIPABJISIONIETO
MIOAIIPOCTPAHCTBA U OOIMECTBA. IJTO ODECHEUNBAECT TaKXKe U aJallTUBHOCTH
caMoro obIecTBa B HOPMAJIbHBIX YCJIOBUAX (CM.11.2)).

CubHOe HapylIleHne THBAPUAHTHOCTH IIPUBOJUT K IIPOTHBOPEIHSAM JETEPMUHU3MA,
Pa3HBIX IOAIIPOCTPAHCTB U B UTOre K KOHMIuKTaM. Kak yxKe ObLI0 3aMedeHo,
HeboJIbIIE KOHMIUKTHI MOT'YT OBITD JIa2Ke TI0JIe3HBI, HO OOJIbINNE IJINTEIbHBIE
[IPOTUBOPEYNs U KOHMJIMKTH PACXOAYIOT GOJIBIINE PECYPCHI Ha adallTaIlIIo
K 9TuM KOoH(MJUKTaM. 1o ecThb OobIIne KOHMJIMKTHI HTOTJIONAIT MHOIO
PECYypPCOB ¥ CHUXKAIOT 3HAYEHMsI BHEIIHEH Mepbl CyIIeCTBOBAHUs ODOIIECTBA.
[TosToMy mHBapuaHTHU3AIUS OOIIECTBEHHBIX OTHOIIEHUN sIBJSICTCS OJHON U3
[TOCTOSIHHBIX TEHJIEHIINN 9BOJIIOIUI OOIIECTBA.

B pazuene "®uinocodus nposiinenus:" onpenessiercs "obiecrBennas cyocTaHms"
KOTOpAast SIBJISIETCS aHAJIOTOM MOHATHs " cyOcTanmun” B 0OBIYHOM ITIOHNMAHUH.

ITox "obrecTBenHO# cybcTampeil" TOHMMAIOTCS JIFOAU C OTHOIIIEHUSIMU MEK LY
c00oii 1 K cebe BIeJIOM, TO €CTh IO-CYIIECTBY TOHUMAETCS TO CAMOE ODIIECTBO.
[Monygaercst, aro "obmecTBernast cyocTannus" hopMupyeTcss B pe3ysbTare
3BOJIIOIMOHHLIX IIPOIECCOB B IIPOCTPAHCTBE IIPOSIBICHUI ODIIECTBA. DTO UMEET
OTHOILIEHUE K OOIIECTBEHHOMY MeHTaJIuTeTy. 1loydyaercs, 900 HCTOpUIECKas:
IIPAKTHKA UMeeT OOJIBITToe 3HatUeHne. B 9T0 OhIBAET CIUIITKOM MHOTO BJIOXKEHO.
Hejb3st mpocTo Tak B3sATh U IIOMEHSTL MEHTAJIUTET. JTO TOXKE CaMoe, UTO
B34ATb U IIOMEHATH CBOIO UCTOPUIO NJIN O6H.[eCTBO. HoﬂyqaeTCH, qTO TAXKeJIble
HCTOPUIECKHE POOIEMBI HEJIB3s IIPOCTO TaK 3a0bITh UM OTMEHUTH KaKIM-
TO YKa30M HJIN IIOJAaBUTHh KaKUMU-TO MaHUITYJTATTASIMMU. HOTOIVIy, qTo IIO,HO6HI)I€
MAaHUIIYJISIIUNA, BO3MOXKHO, U €CTh YaCTh IIPOSIBJIEHUN MOJOOHBIX IIPOOJIEM.
C gpyroit croponbl, "obmiecrBeHHasi CyOCTAHIUs" ITOCTOSHHO ITOCTEIIEHHO
OOHOBJISIETCSI, TO €CTh B TAKHUX CJIYYasX, I0-BHIMMOMY, ITOMOYKET TOJIBKO
BpeMsl U cTapaHue U30eraTb MAHUILYJISIMIA.

JList ero MOryT MpPUTOAUTHCS JaHHble naen’! Hampumep, /st HAyIHBIX
uccaenoBanuil. B KauecTBe IpaKTUIECKOIO IPUIOXKEHNS, UX MOXKHO HCIIOIb30BATh
KaK JIONOJTHUTEIbHBI MeTOJ olleHkn curyarmit. [loxxamyit stumun aByms
[IpUMEHEHUsIMU JaHHble UCCIeI0BaHus IoKa orpannuuBaiorcs. He coseryio
Ha HUX OCHOBBIBATH CBOIO 2KHN3Hb WJIM CTPOUTH 2KH3HL IIEJIOT'O O6U_[eCTBa,.
OOr111eCcTBO B IpOIIEcce BOIONNE BHIPAOOTAIO JOCTATOIHO MEXAHU3MOB JIJIsI
CBOEro HOPMAaJILHOI'O CYIIEeCTBOBAHUSI.

XoTes10Ch ObI IIPEeNOCTEPEYDb TAKXKe TeX, KTO PEIINI HCIOIb30BATh PACCMATPUBAEMbBIE
MEXaHU3MBbI B KAKAX-TO MAHHUILY/ISIIAOHHDIX IEJISIX JIMIHBIX WA OOIECTBEHHBIX.
Cxkopee Bcero Barre Bpemst Oyaer nmorpadeno Hanpacuo. Ckopee Bcero Barmm
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CcTapaHusl CBeIyTCsI K MOIBITKH ITOCTPOEHUsI KAaKOro-HUOY b "BedHoro npurares".
0Oco60 ycepaHBbIM B 9TOM JIeJIe HEILJIOXO ObLIO OBl IOMHUTE, YTO JIFOOBIE MAHUITYJISIIMOHHBIE
TEXHOJIOTUH SIBHbIE MJIM CKPBITHIE (J1a’Ke MACKUPYIOIINECs [10]] MHBAPUAHTHBIE
OTHOIIIEHVsI) SIBJISTFOTCSI BO3JIEHCTBIEM, KOTOPO€e IPU3BAHO HAPYIIUTH MHBAPUAHTHOCTH
orHommennii. [losToMy, OHM BOCHPHHUMAIOTCS KaK BHEIIHEE BO3JECTBHE, K
KOTOpPOMY HEODX0IuMO agantupoBarbest. Jlasmee Bam npumercst st qocTrzKeHust
s deKTa yCUINTh MAHUIIYJISIIIANA 1 CHOBA aJallTallis U Tak fgaJjee. B obrem,
9TO HAIIOMHUHAET IIOTOHIO cODaKM 3a cOOCTBEHHBIM XBOCTOM. HaBepHOE HOpMAJIbHBIE
9eJI0BeYeCKIe OTHOIIEHNsI ODIIECTBO BRIPAOOTAJIO He caydaitHo. Ckopee Bcero
oHU 0oJjiee aJAlITUBHBLI, CO3JAI0T Oojiee KOM(POPTHYIO CPEIy sl »KU3HU,
obrienust u paboTel (TO ecTh MeHee KOHMINKTHYIO cpey ). Kak 6b110 3aMedeno
BBIIIIE, IPOJIOJI2KUTEIbHbIE KOH(INKTHI IBHBIE M CKPBIThIE IPUBOIAT K PacTPpadInBaHUIO
pecypcoB (hUHAHCOBBIX, IICUXOJIOTNIECKNAX, TBOPUECKUX U T1.). B ycaoBusax
TOI 2Ke BHEIIHEel KOHKY PEHIIIH 9T0 MOXKET CTaTh IPOo0JIeMOil. A BOT IIOHUMAaHUe
9TOr0 KaK pa3 MOXKET [TOMOYb CHU3UTDH yPOBEHb KOH(MJIMKTHOCTH U IIOBBICUTH
Bamry criocobHOCTE K caMOpean3aliim.

Hukakune Teopuu u MpakTUKU HE MOTYT IIOJMEHUTH XKW3Hb. B Jrytiinem
cJydae OHI MOTYT ITOMOYb U30aBUTHCA OT HABA3YUBBIX COCTOSTHUI U 3aBUCHUMOCTEH
(To, uTO paHbIne Ha3bBAIOCH "Ipexamu) U cTaTh XO3sIMHOM caMoMmy cebe.

11. IIpumepsi. Mogesp "sHeprerndeckoro" camoperyjainmpoBaHUsI.

[IpenooskuM, ecTh HEKOTOPOE MPOCTPAHCTBO MPOsIBIeHU. [1ycThb p1, po —
HPOSIBJICHUS 3TOrO IIPOCTPAHCTBA, [i(, (4] — BHEIIHSAA W BHyTPEHHHUE MEPBDI.
[To ompejiesieHnI0 BHYTPEHHEH Mepbl UMeeM: eCJu pi > pa, Toraa p(pp) >
u1(p2). Mbl paccmaTpuBaeM fi] Kak aHajior sHepruu (B OOBIYHOM CMBICIIE)

JUTST TPOU3BOJIBHOTO TTPOCTPAHCTBA MPOsTBIeHNIT. MOXKHO JTI UCITOB3Ys TOT
MexaHu3M "mepekaunBaTh" "sHEpruio" oT OIHOrO MPOSIBJIEHUST K APYromy?
[TopoGyeM pa3o6paThcst ¢ ITUM BOIPOCOM Ha TIPUMEpEe MPOCTOH MOJIeTH
JKUBOTO IIPOCTPAHCTRA. [IPOCTPAHCTBO HA3LIBAEM YKUBBIM, €CJIM B HEM CyIIECTBYIOT
MPOSIBJICHUST, KOTOPBIE BeyT cebsl KaK YKUBBIE, TO €CTh JOMYCKAIOT Pa3HbIe
[OBEJIEHYECKIE BAPUAIIUN.

Pacemorpum mogzesis "sHeprerudeckoro” caMoperysnpoBanusi (B CMbICIIe
Mep CYIIEeCTBOBAHUS ). DTa MOJEJb OOJIBIIE TOIXOUT JIJist HeOOJIBIINX YKUBBIX
IIPOCTPAHCTB NPOSBJIEHUH ¢ MOJHBIM B3auMoaeiicTsuem. [Ipumepom MoxkeT
ObITH YesIoBeYeCKast ICUXUKA (CO3HAHUE, VI, ...). B 9TOM ciiydae sj1leKTopamM
COOTBETCTBYIOT OINPEJIEIEHHbBIE COCTOSTHUS, MBICJIA U T.JI.

Paccmorpum npocrpancTso mposiienuii (ssekroper) X, Y, vy, ..., vp,n € N.

110, 411 — BHEIIHAA U BHYTPEHHWE MEPBI. DyjleM cUuTaTh, 4TO ¢ KaXKIbIM
9JIEMEHTOM MOXKHO CBSI3aTh 3JI€KTOD (P, i11(p)), KOTOPBI TaKXKe sIBIISAETCS
NIPOSIBJIEHUEM PACCMATPUBAEMOrO IIPOCTPAHCTBA.

Mgt He huKCHpyeM MaTeMaTHIeCKoe MTPOCTPAHCTBO TIOTOMY, UTO JTAHHAS
MOJIEIb HE SIBJISIETCSI CTarmoHapHoi. st Mojeselt Takoro B TOYHAsI
MaTeMaTuIecKas MOJIeThb MoKa He pa3paborana. [ljis Hamero anaansa Takoit
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MOJIEJTN JTOCTATOYHO.

1) Bymem cumrarb, 4ro BCE HPOSIBJIEHUS] M3 CIUCKA BBIMIE 0GJIaJAI0T
HEKOTOPBIMU HadaIbHBIMU 3HAUECHUSIMU fio(p), p1(p).

2) CunraeMm, UTO IeJIb 3JIEKTOPOB COCTOUT B CYIECTBOBAHUM.

Pacemorpum Tpu crpaterun cymectBoBanusi. CTpaTerus v, ..., Uy, COCTOUT
B CYIIIECTBOBAHUN 3a c1IeT cobcTBeHHOI "sneprun". Eciiu HU1ero He MpoUCXouT
, TO OylIeM cuuTarhb, 9T0 "sHeprust" v; He MEHSIETCS.

[Ipeanonoxkum, 910 TposiBjieHust X,Y MOIYyT MNOBBINATH U IIOHUKATD
yposenb "sueprun" (11 () y ApYrux MpOSIBICHUIA, TO/CPIKUBAST FIIU [TOIABIISAS
UX CyIIECTBOBAHUE.

Crparerust Y cOCTOUT B TOM, YTOOBI CYIIECTBOBATH 38 CUET COOCTBEHHOIM
"sueprun" u "BeikaunBauus" "sueprun" u3 apyrux uposisiiennmii. Kak Y
MOKET 3TO JiesaTh ! Y MoxKeT 1 BoOOIIIEe ¢ TOUKN 3PEHUS 3aKOHOB COXPAHEHUS !
Bosmoxkno Y "cunraer", 9To m3 3aKOHA COXpaHEHUsI CJEYET, 9TO €CJIH TIe-
To yObiBaer "sHeprusi", To rie-to oHa npubbBaer. OH cYUTAET, YTO €CIU
OH CHHU2KAeT ypOBeHb "sHeprun'" y Ipyroro 3jeMeHTa, TO €ro COOCTBEHHAasI
"sueprusi" npubObBaer. 1o €cTh OH WCIOJB3yeT CTPATErHI0 HA MOHUXKEHUE
"sHeprun" Ipyrux 37J€MeHTOB.

[Ipeanonokum, 9To HaYAJIBHBIMEA COCTOTHUSIMU SJIEMEHTOB Y, U1 ABJIAIOTCS
(Yo, ap), (v9, 7). Iletascs moBeicuTh yposenb coeit "smeprum" (V) YV
nemaer tax (Yi,a1) > (vi,71). 3xeck r1 ~ 0, VIHjEKChl 03HAYAIOT pa3Hble
COCTOSTHUST OJTHUX TposiByiennit. Ocraercs onpeieinThb 3HATEHNE d1. [[0CKOIBKY
B 3JiekTope (p, (11 (p)) BTOPOIL 3JIEMEHT CJiejlyeT U3 CyNIeCTBOBaHUSI [IEPBOIO,
TO BTOPOIl JIEMEHT He MeHsieT 3HadeHue i1, To ecTb 1 ((p, u1(p))) = p1(p).
Vcxoist n3 onpeie/ienus 11 KaK Mephl cymecTsoBanust, Mbl umeeM i1 (Y, a1))
p1((vi,r1)), To ectb a; = py (YY) > pi(vl) = 1. Tomywaem a3 > ry =~ 0.
Bosbie Hudgero u3 onpesiesienust (11 He CAEAyeT. 3aMETHUM, YTO B IIPOIECCE

Y

neticrBust Y tpartur "smepruio", To ecthb ag > a1 > 0. To ectb B pesysibrare
Y u vy oba mompocry Tepsitor "sHepruio".

Torma 3aueMm 3ro Hy:kHO Y7 Kro-nubyap moragasics? PoKyc cocTouT
B ciaemyiomeM. Ilycts ag = 4,a1 = 2,79 = 5,71 = 0,5. ITloaygaem, uro
;‘f—g =08 =4
Bripocisio B HecKo/IbKO pa3 orHomenne "suepruii".

Teneps paccMOTPUM IOAIPOCTPAHCTBO IPOABJICHUI, COCTOSIEE U3 ABYX
3;1eMeHTOB Y, v1. B 9TOM mojnipocrpancTse mpousornin n3Menenus. Hagaabnoe
otHomenne "suepruit" 6put0 paHo 0.8, Komeunoe ornorrenue "sueprumit
crauio 4.

Tenepnb paccmorpum Havasbaoe {Y), vg} ¥ KOHEUHBIE MOIIPOCTPAHCTBA
{Y1,v1} ormenbHO, HapPUMED, OHU pa3JeJIeHbl BpeMeHeM. Y pacCyKiaer
npumMepHo Tak. Temepb Most "sHeprusi" B HECKOJIBKO pas bosbiie "sueprun"

V1, TO €CTh B PE3YJIBTaTEe MOUX AEUCTBUI B COOTBETCTBUU C 3aKOHOM COXPaHEHM I
Most "sHeprusi" BeIpOC/a Kak s M Ipeamnosarai. Y oH Oymer Tak ayMaTb 10

TeX MOP MOKA HAXOJUTCS B KOHTEKCTe COCTOsIHUsI ojnpocTpancTsa { Yy, vy }.
[Tockoabky BHYTpeHHsIsI "sHeprust" orpaskaeT BHYTPEHHEE COCTOSIHIE ITPOSIBIIEHMIT,
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TO B paMKax 9TOr0 MOIPOCTPAHCTBA MOYKHO CUNTATE, HAITPUMED, YTO BHY TPEHHSST
Mepa [Tt 3Toro mojnpocTpanctsa { Y1, v1} pasna ui (Y1) = 4, pi(v1) = 1. To

€cTh ¢ TOUKH 3peHUst BHYTPeHHell Mephl npoctpancTBa {Y1,v1} "sneprun" y

Y crajo 3HaYUTENBHO OOJIBIIE YeM Y 1.

Ho cTout n3aMeHnThCsT YCIOBUSIM U PACIaIeTCsT TPOCTPAHCTBO TPOSIBJICHUH
{Y1,v1} B 0bmiem npocrpancTBe, TO ucuesHeT u "sHeprus', KOTOPoit BoobIe
roBopst TOUTH U He Ob110. Toumee oHa ObIIa OTpaHWYeHA KOHTEKCTOM JJAHHOTO
npocrpancrBa. To ects Y Tparur wactb cBoeil "sHeprum" Ha CO3JaHWE 110
CYIIECTBY WJLIIO3UU (TO €CTh KOHTEKCTa MAJoil PeajbHOCTH), B KOTOPOil 1
NpubLIBAET MOKA HE PACHAJIETCS STOT KOHTEKCT.

Taxkoit Bug "cinaboit sHeprum" Oymem HasbiBaTh halyava. CrommocThb
halyava st Y onieHnBaeTcst u3iep:KKaMu €€ CO3JIaHUsT 1 —ag U M3MEHEHUAMU
sHavenust Bremedi Mepbl (Y1) — po(Yp), KOTOpBIE CKOpee BCero rakxke
UMEIOT MecTo. Tak 9To 3aKOH CcOXpaHeHUsI BOJiHe paboraer. Ha cosmanme
"saeprun" halyava TpedyeTcs 3HATUTEHFHOE KOJTMIECTBO peasibHol "sHepruun".

Hamowmmro errie pa3, 9T0 0JJHUM U3 OCHOBHBIX MTPEJIIOIOYKEHNH OTHOCHTETHLHO
bu3nIeCKOt SHEPIUU ABJIACTCS TO, ITO SHEPTHUSI €CTh PE3yIbTaT 00 bEKTUPOBAHUS,
TO €CTDh YHEPTUST BBIPAXKAET He ITO WHOE KAK COCTOSTHUE 9JIEMEHTOB U CBsI3eit
(He GoJibllle U HE MEHbINE) B HEKOTOPOM 00061eHHOM Bujie. OTHOCUTEHLHO
paccMaTpuBaeMbIX "sHepruii”, ckopee BCEro, MOXKHO IIPEIIIOJaraTh TOXKE
camoe.

C apyruMu MOJIESISIMU, HATIPUMED, ¢ TOOABIEHNEM TTPOIECCa BO BPEMEHN
MOJTY 9aeTCs IPUMEPHO TO ¥Ke camoe. To ecTh B JTII060M CJTydae eCTh U3IePKKU
peasibHOIt "sHeprun" u ectb "cirabas sueprusi". OcHoBHasI IpobJieMa B TOM,
49TO Hy2KHa He pocTo "sueprus", a Hy2KkHa "sHeprus" HAITPaBJICHHAS OIIPE I/ IEHHBIM
obpazom. Kaxoit mpok or "sueprun", ecim oHa HalpaB/ieHa B IIPOTUBOIIOIOKHOM
HallpaBJIEHMUOT OT TOI'0, KOTOpoe Hy»KHO. 1o ectb B pabore ¢ "sueprueit"
BayKHO HE CTOJIBKO KOJIMIeCTBO "sHepruum", CKOJBKO ee HAIpPaBJIECHHOCTD.
[TosTomy BoOOIIE HET 0COOOTO CMBIC/IA MBITATHCS JTOOBIBATDL €€ IOI0OHBIM
Y crocobom.

Ecin snekTop momobHbIi Y siBjistercst onpeensiomuM B " mymie" desioseka,

TO OH MPOCTO MOIJIOIIAET BIYCTYIO B MOTOHE 38 MJLIIO3USAMU TCUXUIECKYIO
SHEPIUIO UeJIOBeKa. EC/IH 3JIeKTOp MOmOOHbIM Y SIBIISIETCST ONPEISISIONNM B
0011IecTBE, KaK 3TO 6BITIO He pa3 B HAINEH UCTOPUN, TO OH JIEJIAET TOXKE CaMoe,

TO €CThH TOIJIOIIAET OCHOBHBIE PECYPCHI HA MOIIECPIKAHNAE 3aBUCUMOCTEH 110
MIPEBOCXOJICTBY U COOTBETCTBYIOMNX WLTIO3UiA. [Ipu 5TOM OH OyIeT cTapaThest

KaK MOZKHO JOJIbIIE ITOJJICP2KUBATH COOTBETCTBYIOIIEE IMTOAIIPOCTPAHCTBO HpOHB.HeHI/H/UI.
Beab crout eMy M3MEHUTHCS, ¥ WITIO3UHA PACTAIOT KaK CHET BECHOIA.

YTo MOKHO ITOCOBETOBATH 110 TIOBOJLY PEIeHNsT JaHHBIX 1TpobeM? Hesmopeky
MOKHO TIOCOBETOBATE COOJTIOTATE OMIPEJICTCHHYIO THTHEHY Iy U OTHOIIIEHHIA.
HpI/HVlepHO TO K€ CaMO€ MOXKHO IIOCOBETOBAThb NN O6H_[eCTBy N KOHEYHO B
TEPBYIO 0Uepeib caMoMy cebe. UeM ciioxKHee n TsvKesee yeJIOBUSI CYIIEeCTBOBAHUS
OBLJIN UJIU €CTh, TEM 3TO BaXKHEE TOYHO TAKYKE KaK U OOBIYHAsI TUTEHA BayKHA
JUTST TIOJIIEPXKAHUST 3TOPOBDSI.
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Tenepnb obpaTumcest K 371ekTopy X u ero crparernn. CoOCTBEHHO CTPATETHsT
9TOr'0 JIEKTOPA U OIPEesIsSieT TO, YTO ITIOMOraeT HOJJIEPKUBATE "9HEpreTHIecKoe"
CaMOPEryJTNPOBaHIe TTPOCTPAHCTBA MPOSIBJIEHIH B HOPMAJIBHOM COCTOSTHUN.

Crparerus sekropa X COOTBETCTBYET TOMY, 9TO MOXKHO HA3BATH COCTOSTHUEM
HUCTUHHOCTY UCYNCTIEHUsT BhICKa3biBaHuil. Takoit crpaTernn cooTBeTCTBYET, MO~
BUJIMMOMY, OJVH W3 BAPUAHTOB IMO3UTHUBHBIX JIOTMK IIOTOMY, YTO JIBOHHOE
orpuranne tuna ((p,0),0) ~ (p, 1) 371ech He NCIOIBIYETCH.

Wnesa crparerun cocrout B ciaenyrorieMm. s joboit cea3u X > p, B
COOTBETCTBHHU CO CBOICTBaMU BHyTpeHHeH Mepbl f1(), dem Gosbie pu(p),
rem Gouibrite p1(X). Ilpu 9TOM HyKHO IIOMHHUTB, YTO AJEKBATHAsI OIEHKA
COOTBETCTBYET MAKCHMYyMy 3HAYCHHs M BHYTPEHHEHl M BHEIIHEH MephI fig().
Ecou Mbl Oy/ieM cepbe3HO 3aBBINIATH WIN 3aHUKATE OIEHKY, TO MBI TIOJTy THM
JUIsl TaKOi OIeHKH MaJioe 3Hadenue (o) u nosyunm "ciaabyro" "sHepruro"
u1() KaK u B caydae co crparerueii smekropa Y.

Paccmorpum gBa mpumepa.

1) Eciun y mac ecrs (v1,1.2),(v2,2.0) n snekrop X momor vy, vz NOAHATH
"suepruto" 37eKTOpoB peasbHo 110 (v1, 1.8), (v2,2.2), To pasHuIa 3HAYCHUI
KOHEUYHOH U HavyabHOI "sHeprun" Oyger mposiBjieHneM 3jekropa X. Ecan
9TU U3MEHEHUs HE3ABUCUMBI, TO B COOTBETCTBUH C OIIPEIeIEHUEM BHY TPEHHEH
Mepbl i1 ero "sueprust" Beipacrer Ha 0.6 + 0.2 = 0.8. To ecrb momoras
HapamuBaTh "sHepruio" JAPYyruM TPOSBIEHUsIM, 37eKTOp X YBEJIMYUBAECT
cobcTBeHHYIO "3Hepruo". 3aMeTuM, UTO [IPU 9TOM CKOPEE BCETO IIPOUCXOIUT
yBEJIMYIEHNE SHAYEHIS BHEITHENH MepPbI, COOTBETCTBYIOIIEH 3TUM U3MEHEHUSIM.
DTO0 U eCTh peaJIbHBI IPUPOCT peasibHOI "sHeprun".

2) IIpeanomnoxkum ectsb ucxoubie mposteienust (Yo, ag), (v1, 7“8 ). Ipemmonoxum,
9TO OT 3J1eKTOpa Y ecThb mposiiieHue Ha nonmkenne Y1> (v, 0). Pacemorpnm
nposisiienne X > (Y7 > (v1,0),0). Ilpenmosoxknm, 9T0 JIOrMKa HPOSBJICHUI
TAKOBA, YTO ODHYJIEHUE JIeTEPMEHU3Ma IIPUBOJIUT K €r0 paspylleHuio (T.e. B
JTAHHOI CUTyaINN JIOTHKA BeJleT cebst Kak nHpopMmanmonnas). B arom cirydae
nMeeM (YID(UI’ O)a 0) ~ [{(Yb ao), (Ula 7”0)}, {(}/1’ 0)7 (Ub TO)}7 {(Ylv 0)7 (Ulv 0)}]
(obosn. H). Otkyma X > H. Paccmorpum mocsemnioio dopmyry. [lycrs
sstekropy H coorsercrByer (v1, rg), TOrJa uMeeM ciejyroniee. Eciu qerepMuHusm
MTOHMIKEHNsT OBLIT JOCTATOTHO CUTHLHBIM, TOT/IA MOYKHO CIUTATh, 9T0 X ;| OOHY/IsIsT
JIETEPMUHI3M 0T Y, BOCCTAHOBIII v U3 cocrostHust (v1, 0) B cocrosiane (v, ag).
B sToM ciydae (B COOTBETCTBHU C OIIpeJIeJIeHIEeM BHYTPEHHEH Mepbl), YeM
60J1ee CUJIBHBIM OBLIT JeTEPMUHA3M TOHUZKEHUS, YeM H60JIee CUIBLHBIM SIBJISIETCST
JIETEPMUHU3M COXpaHEHUs v1 1 9eM boJiee JeficTeue X sBIIsSIeTCs HE3aBUCUMbIM
OoT ero Japyrux "BHyTpeHHUX'" HpOSB/IEHHI, TO TeM OOJIbIIE ITPUPOCT €ro
BHyTpeHHeit "sneprun" Oymer 6JIM30K K MAKCUMAJIBLHO BO3MOKHOMY IIPUPOCTY
ap—0. B mannom ciaydae MbI MeeM peasbHBIH TPUPOCT peaabHoit "smeprun”.

U3 cymecrBoBanus sjekropa H ciielyeT Takzke CyIecTBOBAHUE JIEKTOPA
(Y1,0) mmm (Y1, ap). Ilo orromenmio k Y curyanus siBisteTcst 60J1ee CII0KHOI
B 0boux ciryvasx. O6uysenue (Y1, 0) MoxKeT ObITh CJI€ICTBUEM JIETEPMUHA3MA
i caydaitasiM. Ctparerust Y MOXKeT ObITh CIyIalHBIM € TMHITHBIM TPOSIBIEHUEM
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WK TIeJIeBOi crparerueit. MokeT OBITH MOTPavYeHo PA3HOE KOJUIECTBO SHEPTUN
Ha JieficTBre OOHyJIeHUsI U Tak jajiee. OT BceX 3TUX YCJIOBUN 3aBUCUT OTPUIATETBHBII
UJIM TTOJIOYKUTEJIbHBII (ec/in 0T HeOOHYJIeH T Y CJie/lyeT MHOTO APYTUX OOHYyJIeHUT
9j1eKTOpPOM Y JIpyrux 3j1eKTopoB) npupoct "sueprun snexkropa X. Ecam
BHYTpEHHSIST Mepa 3aJIaHa, TO MOKHO TIPOM3BECTH HoJiee aJIeKBATHBIE PACTETHI.
[Tomo6ubIe ciaoxxuOCTH MMeroTest ¢ curyarmeii (Y1, ap).

Ecnun BHyTpennsisi Mepa coderaercs ¢ 60jee CJI0KHBIMU TTPOSTBIICHUSIMI,

TO MOXKET IIPOUCXOUTD HE TIOJIHOe OOHYJIEHNE C OIPAHUIEHUEM JIJisi Y KAKHUX-
TO B3amMojieiicTBuil. B maease,mo-BUANMOMY, TPOCTOE OrpaHmdenue Y ¢
[eJIbI0 HEJOYIIeHnsT PUMEeHEeHUsT UM cTpaTeruu obHyjeHus. Hanpuwmep,
npumeHsist nH(GOPMAIMOHHBIE MEpPbI CYIIEeCTBOBaHUs (B Cillydae HCUXUKU -
aHasm3 u (bUKCAIUsS CBOMX COCTOsiHMI). B 9TOM citydae mosrydaemast SHEPrust
OyeT MaKCAMAJILHOIM.

Ecreb eme ogun Hioanc. Yem 6osiee 37eKTOp, AEHCTBYIOMMIA 1O JAHHON
CcTpaTeruu, CTaBUT cebe IeJIbI0 UMEHHO IojIydeHne "sHeprun" B mporiecce
B3aMMOJIEHCTBYs, TeM Hojiee BEPOSITHOCTD, UTO OH MOCTEMEHHO TepeiieT Ha
[IEPBYIO CTpATEruio mojiydenus: "sueprun".

4 661 cpaBHMT 3TO ¢ podeccueit yuntenst. Kaxkapiit yauTens morydaer
3apIiaTy 3a cBoio pabory. Ho uem Oosiee yumTesb OygeT CTaBUTH CBoOeit
MEJTBI0 YUUTETHCTBO KAK CPEJICTBO 3apaboTKa, TeM ¢ OOJIBbITeH BEpOSITHOCTHIO
OH CTAHET IJIOXUM yUIHUTeIeM U nepeiijieT B ipyryio cdepy 3ansroctu (mpasa,
9TOOBI yUUTe IS IOMEHbIIIE JIyMAJIH O 3apILIATe, UM HY>KHO XOPOIIIO IJIATUTb).

Ecrb ermmie oun Hioarc. Yem 601ee 3J1€KTOp €O BTOPO# CcTpaTerueil BCTymaeT
BO B3amMOJIeiicTBHe, TeM OOJIbIlle BO3HUKAET 3aBUCUMOCTEH oT 3jtekTopa. C
JIPYTOH CTOPOHBI MOT'YT BOBHUKATH CHEKYJISAIINN CO CTOPOHBI JIPYTUX JIEKTOPOB,
KOTOPBIE UCITOJIB3YIOT TAKON 3JIEKTOD, YTOOBI IIOBBICUTH MEPY CBOEIO CYIIECTBOBAHMUSI.
Jlymaro, 9TO TaK¥e CUTYaIlun TaKKe OOOIOTHO BPEIHBI C TOUKHU 3PEHHs "9HEPreTHIecKoro"
obmeHa.

[Momy4aaercst, 9T0 OOBLITHOMY YEJIOBEKY B OOBITHBIX YKU3HEHHBIX CUTYAITHIX
HET CMBbICJIa 3aMOpadInBaThcst Hukakumu "sueprusmu". [lporeccsr camoperyiisiiun
obecreanBaioT Bce, 9To HyzKHO. [IpobiieMbr ¢ "sHeprueii" MOryT BOSHUKATD y
TeX, KTO YCUJIEHHO 3aHUMAETCS STUMU BOIIPOCAMU UJIU B KAKUX-TO TSIYKEJIBIX
JKU3HEHHBIX CUTYATHSIX.

PaccMmorpennast Mepa CyIecTBOBaHUS COOTBETCTBYET CKOPEE Mepe JIOTUKU
LIP nnu ee pazHoBuanocTssM. TOUHO TakkKe MOYKHO PACCMOTPETH U CAMOPETYJISIINIO,
CBSI3AHHYIO ¢ MH(POPMAIMOHHBIME MepaMu 1o Tuty Jjoruku LIN.

IIpumepsnt cTpareruit u SHEPreTUIECKOr0 0OMEHa, OBLIN PACCMOTPEHBI HAMEPEHHO
JIOCTATOYHO PA3BEPHYTO, 9TOOBI MOKA3ATE, IYTO IHEPTETHIECKUIT 0OMEH TTPUBOIUT
B OIIPEJIEJIEHHBIX YCJIOBUSIX K KAKOMY-TO PA3BUTHUIO, YCJIOXKHEHUIO, K OPIaHU3AIIAN
B3anMOJIeiCTBUS.

MBI BUUM, 9TO B3aUMO/IEHICTBIE PA3HBIX 9JIEKTOPOB B TAKUX ITPOCTPAHCTBAX
MIPOSIBJICHUI TTPUBOIAT K
1) camoperysinuu "sHeprerudeckoro” oOMeHa U yCIOXKHEHUIO OpraHu3aIuu
mpocTpaHcTBa mpostBiaeHnii. [loyuaeM 3HAKOMYIO HAM BOJIIONUIO Ha (DOHe
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"sHeprerundeckoro" obmena. BiosHe BO3MOXKHO, 9TO MOXKHO ITOCTPOUTH MOJIE/H
TAKOU IBOJIIOIN.

2) B sTux mporeccax MOIYT y4YacTBOBATH Pa3HBbIE MEPbI CYIECTBOBAHUS
OJIHOBPEMEHHO.

TlonsaTHO, YTO paccCMOTpEHHAsI CUTyallds sBJISETCS MOJE/JILHON, BechMa
VIIPOIIIEHHOH, TOMTOJIHEHHON IPOCTBIM BOOOPaKEHUEM.

Heckonbko 3amedannii mo nosoxy "ciaboir smeprun”". Cama 1o cebe
"craabast sueprus" sABISETCS HEHTPAIBHBIM SIBJICHAEM (€CJIM OHA CYIIECTBYET).
Bo3MoxkHO J1azke OHa UCIIOJIb3YeTCsl IPUPOJIOiL, HAIIPUMED, Ha yPOBHE YACTHII.
MOoKHO TIPEIMTOIOKATh KAK BAPUAHT, ITO KBAHTOBBIE COCTOSTHUS SIBJISTEIOTCST
OJIHUM u3 TpuMepoB "craboit sneprun".

12. ®uiocodus IPOSIBIICHUIA.

[Tpunmun cymecrBoBanusi: p cyiectsyer < E(p) > 0 MoKHO 06001TUTH.

Cy1recTByeT TO U TOJIBKO TO, UTO CeDsl MIPOSIBJISIET, TO €CTh P CYIIECTBYET
< po(p) >0, u1(p) > 0 (po(), pe1() - HEKOTOPBIE HAM HEM3BECTHDIE BHY TPEHHSIST
U BHEIITHSISI MEPBI CYIIECTBOBAHUST CAMOTO OOJIBIIIOTO TPOCTPAHCTBA IIPOSIBJIEHNUIA,
BKJIIOYAIOIIEro BCe MposiBieHnst). JlaHHoe CBOICTBO MOYKHO BBIPA3UTH TaK:

JII000€ HEUTO HEPAZTUIUMO C €0 IIPOSTBJICHUSIMU OTHOCUTEJIBHO CyIIeCTBOBAHUS.

CiieicTBIEM JJAHHOTO CBOMCTBA SIBIISICTCST TOXKIECTBEHHOCTD (HEPA3IMINMOCTD
OTHOCHUTEJILHO CYIECTBOBaHMUsI ) (DU3NIECKOrO MPOsiBIIeHYs U (hU3UIECKON nHMOPMAIIUH
o HeM (ero nH(MOPMAIIMOHHOMY [IPOSIBJIEHNUIO) B IIPEJIeJIaX HEKOTOPOTO IPOCTPAHCTBA
[IPOSIBJICHU}, B KOTOPOM OHU CYIIECTBYIOT. B 006111eM cirydae TaKyio Hepa3aniIuMOCTb
MOXKHO BBIPA3UTh TOXKJeCTBOM p ~ (p,1), To ectb p u (p, 1) HEpazIMIUMBI
C TOYKM 3DEHHUs CyIeCTBOBaHUsI (IPOSIBIEHNE P CYIIECTBYET <> MPOsIBJICHUE
(p, 1) cymecrsyer). 3necsk (p, 1) obosHauaeT nposiBjieHUE (JIEKTOD ), KOTOPBIit
COOTBETCTBYET IposiBJIeHnIO "cyiecTByer p'.

MozkHO Jin JIOKa3aTh WM OIPOBEPIHYTH TUIIOTE3Y O TOXKIECTBEHHOCTH
dusmaeckoro mposipiaeHus u gpusntdeckoit madgopMarun o HeMm? Ilompobyem
pazobparbcst Ha npumMepe ¢ Kauroii. Ilycts ¢ — BbicKasbiBanue "B ciaoBe X
maTh OYKB', & p — MPOsIBIEHNE, COOTBETCTBYIOIIEE TOMY, UTO B CJIOBE X TISATh
6ykB (BMecTO X MbI MOXKEM IOJICTABUTH Ji060e ¢jioBo). Torya nposisiienue p
CYIIECTBYET <> BhICKAa3bIBaHUE ¢ UCTUHHO. 1lycTh ¢ — MposiBeHne, COOTBETCTBYOIIEe
TOMY, UTO BbICKA3bIBAaHUE () UCTUHHO. B maHHOM cjIydae, CBOHCTBO TOXKIECTBEHHOCTH
MIPOSIBJIEHNsT ¥ WHMOPMAINT O HEM MOXKHO 3allUCaTh KaK P ~ ¢, TO €CTh
p>q, q>p. MoxKHO Jin JTOKa3aTh Wik OIIPOBEPIHY Th JaHHble cBolicTBa? JIobas
KOHKPEeTHAsI MOJCTAHOBKA BMECTO X OYJIET SIBJISITHCS IIOATBEPKIEHUEM JTAHHBIX
CBOMCTB, HO HE OYJET ABIATHCSH JOKA3ATEIbCTBOM TOXKJIECTBEHHOCTH D ~ (.

JL1st TOro, YTOOBI MOMBITATHCST OIIPOBEPTHY TH JJAHHOE CBONCTBO HYKHO IIOCTPOUTH
TaKoil KOHTEKCT (MpHOOpP, KOHCTPYKIMWIO M TJ), 9TOOBI B paMKaX JIAHHOTO
KOHTEKCTa, CYIIECTBOBAJIO OJIHO U3 MPOSBJICHUN U HE CYIIECTBOBAJIO JPYTOe.
[TonsgTHO, YTO B HAIllEM LPUMEPE 3TOro c/esarh He yracrcd. He ymacres
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au? Benb MBI KaKEM-TO 00pa30M pas3imdaeM IposiBaeHus p 1 ¢. Ilouemy O

HE B34THh KaK pa3 3TOT KOHTEKCT, B KOTOPOM MBI UX pa3/In9acM B KadeCTBe
nckoMoro? Mpl uX pasjimdaeM, IOTOMY, YTO MbI KaK ObI CMOTPHM CO CTOPOHLI,

TO €CTh MBI HAXOIUMCS 38 IIpeaeaMI TOTO KOHTEKCTa, B KOTOPOM MBI pacCMaTpPUBaeM
CyIIeCTBOBAHNE IIPOSIBJICHUN P U ¢.

[IpenmosoKuM, ITO MBI TIOCTPOUJIU IIPOCTPAHCTBO MPOsiBJIeHMI {2, B KOTOPOM
€CTh IPOSIBJIEHUS P U ¢ KaK Pa3InvIHbIe 3JIeKTOPLL. Torma oHM JTOJIXKHBI ObIThH
TO2KIE€CTBEHHBI B /TaHHOM IIPOCTPaHCTBE, TO €CThb OHU JOJI2KHBI IIPUHa/JIe2KaThb
OJIHOMY KJIACCY 9KBUBAJIEHTHOCTH. [IposiBJIeHUS p U ¢ HAXOAATCS B JAHHOM
IIPOCTPAHCTBE KAK PA3JIMIHBIE 3JIEKTOPHI, TO €CTh MbI UX pasjudaeM. [louemy
MBI ux pasimaaem? [loroMy, 9TO MBI HaXOIUMCS 3a IpEIeaMu TAHHOTO
IIPOCTPAHCTBA, TO €CThb BO BHEINHEeM KoHTekcTe S. YUTo mojydurcs, ecian
MBI IONBITAEMCST O(POPMHUTH HAIIl KOHTEKCT pasjindeHust S U J100aBUTH K
IIOCTPOEHHOMY IIPOCTPAHCTBY Iposiiennii 27 HoBoe npocTpaHCcTBO IPOsSBIICHNIH
obozHaunm 4depe3 {¥. B wmpgeane ) jgosmkeH OBITH HOAIIPOCTpaHCTBOM (/.
3aMeTyuM, YTO €CJIM Halll KOHTEKCT S IOJHOCTHIO OIPENEJSIeTCs HCXOMHBIM
IIPOCTPAHCTBOM IpOsIBJIeHMUT (), TO OH He OyIeT HIuIero pasnudarsk. C apyroit
CTOPOHBI, €CJIM OH BOOOINEe He OYIeT CBsI3aH C HCXOAHBIM IMIPOCTPAHCTBOM
rposiBjieHuit 2, To OH TOXKe He OyIeT HUYEro psi3jIndaThb, HO y2Ke 110 JPYyTroi
npuaute. Takum 00pa30M I TOrO, YTOOBI KOHTEKCT S ObLI KOHTEKCTOM,
pas/IMIaoIUuM P U ¢ HEOOXOJMMO KaK MHHMMYM, YTOObI OH OBbLT CBs3aH
C IPOCTPAHCTBOM, B KOTOPOM CYIIECTBYIOT P U (¢, HO He OBbLI ITOJHOCTHIO
OIIpeesIeH JaHHBIM IIPOCTPAHCTBOM. TakuMm o0pasoM, 4acThb €ro JOJIXKHA
OBITH 3JIEMEHTOM IIPOCTPAHCTBA {2, & YaCTh JOJI>KHA OBITH BHEIITHIM 110 OTHOIIIEHUIO
K () MposIBJICHUEM.

CaMplii POCTO# CIOCOO Pas3/nydaTh MPOSIBJIEHUS] P U ¢ ITO 3aJaTh UX
HEKOTOPYIO naeHTHuduKannuo. [IpeamogoKuM, 4To Halll KOHTEKCT S COIepKUT
rapy HECOBMECTUMBIX HICHTU(MUKATOPOB ¢, j. Torja cBA3U p ~ & U q ~ j
00ecIeYnBaoT pPa3InieHne 3JIEMEHTOB p U ¢. BMecTe ¢ TeM B HEKOTOPOM
ITOIIPOCTPAHCTBE MPOSBJIEHUH p U ¢ ocTaloTcsa HepasauduMbiMu. [losryaaem
BIIOJIHE 3HAKOMYIO CXEMY CBsI3€ii, pacCMOTpeHHYI0 paHee B pazaeie "dusuka.lIpumepnr".
Taxoit crrocob, Mo-BUIUMOMY, UCIIOJIb3YeT MPUPOJIA, HO JJIsi SKCIIEPUMEHTOB
OH BpsJ, JIK MOAXOAUT. Takum 2Ke CIocobOM, IO-CYIIECTBY, MOJIB3yeMCsl U
MBI, KOI'IIa PasjddaeM ABa TOXKJIECTBEHHLIX 3JIEMEHTa, TO €CThL Pa3/IMIeHUe
IIPOUCXOIUT y HAC B TOJIOBE. BTOPOi crocobd pa3juvdeHusi COCTOUT B TOM,
4TOOBI B paMKaX BBOJUMOIO KOHTEKCTa S CO3IaTh HEKOTOPLIHA 3JIEMEHT S,
pasIMUAIOIINi 3JIeMeHTHI p U ¢ HanpuMmep, Tak: to({s,p}) > 0, uo({s,q}) = 0.
Taxoii crioco6 60JIbIIe MOAXOAUT [IJIs S9KCIIEPUMEHTAILHOM NpakTuku. Takum
METOJIOM B 9KCIIEPUMEHTAX C JU(PPAKIIIEH € TIOMOIIBIO JIETEKTOPOB PA3IUIAI0TCS
BOJIHOBBIE IIPOSIBJIEHUS U IIPOSIBJIEHUS] TaCTUIILL.

I/I B II€pBOM 1 BO BTOPOM CJIyda€ KOHTEKCT PAa3/IMYCHUA ABJIACTCA 9aCTUIHO
[IPOSIBJIEHIEM IIPOCTPAHCTBA {2, & YaCTUIHO BHEITHUM IIPOSIBJIEHHEM 110 OTHOLIEHUIO
K Hemy. Bo BTopowm ciiydyae KOHTEKCT S MOXKET CTaTh BHEITHUM ITOTOMY, UTO
dyukims () sBsieTcs BHEIIHE 10 OTHOIIEHUTO K IPOCTPAHCTBY ) (MoxkeT
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s fio() OBITH pACIIMPEHUEM AHAJIOIMIHO MepBI {2 0CTAeTCsI OTKPBITHIM [OTOMY,
YTO MBI MOXKEM PACCMATPUBATH HECKOJILKO PA3JIMIHBIX BHEIITHIX MepP OJIHOBPEMEHHO )
U S SBJSETCS BHENIHUM 3jeMeHTOM. Kak 3T0 BO3MOXKHO? DTO BO3MOXKHO
ecian s u fio() onpejenensl B () u He siByisitorcest yacTbio ). O4eBniHO, 4TO
ecyiu ) SBJISIETCS TOJTHBIM IIPOCTPAHCTBOM, TO MBI HE CMOXKEM OIIPEJETUTD )/,
ormuatoruiicst ot ). Takwue 1mpob/ieMbl MOT'YT BOBHUKHYTH B TOM CJIydae,
ecan du3MKa CTapaeTCst ONMUCATh Bee (bU3MUECKUE SBJICHUs (KAK HAIPHMED
KBaHTOBasi MexaHuka). Torja nojydaem mpobsiemy. Ecjiu Mbl MOZKEM OIIPeIe/IUTh
bombiree, yeMm {) mpocTpaHcTBO {2/, TO Hala PpuU3NKa, CBsI3aHHas ¢ {) He
nostHa. Ecjin He MOXKeM, TO MBI He MOXKEM Pa3JInIaTh HEKOTOPBIE JIeMEHTHI

B paMKax (pusuku €.

Mo>KHO Ji TAKUM METOJIOM Pa3JIUIUTh (PU3UIECKOE MIPOSBICHUE U (DUBUIECKYTO
napopMarmio o Hem? MHorma, mo-BuamMoMy, MOXKHO. BsamMmojeiicTBue
dusngeckux 0OBLEKTOB MPOUCXOAUT mocpeacTBoM mojieit. [losis mepenocst
nadopmaIuio 06 oobekTax. [losist MOTYT CylecTBOBaTh BIIOJIHE 0O00CODIEHHO
oT PU3NIECKOr0 00beKTa. 10 eCTh MbI MOYKEM Pa3IUIATh OOBEKTHI U IOJIf,
KOTOpble OHM co3fatoT. (OJIHAKO HET HUKAKOW TapaHTHH, UTO 9TO MOXKHO
ciesiaTh Beerya. A Kak yKe BCe-TaK! Hepas3IndnMocTh?! Ecim Mbl HaXoamMest
B KOHTEKCTe B3auMOJIeiicTBusl (B IpOCTpaHCTBE (), CB3AHHBIM € 00bEKTAMU
1 B3aMMOJICHCTBHUSMME), TO MBI HE OTJINIUM (PU3NIECKUN OOBEKT U PE3yIbTAT
ero BozjefictBust uepes mojie. s Toro, 9To0bl UX Pa3IUIUTh MbI CO3/IaeM
HEKOTOPBIN BHENTHUI KOHTEKCT B HEKOTOPOM OOJIBITIEM TTPOCTPAHCTBE (/.

A Kak e Tora Hallle CBOHCTBO TOXKIECTBEHHOCTH (DU3UYECKOTO MPOSTBICHNS
n ¢usudeckoir nHpopMarmu o HeM? Mbl BBIHYXKJIEHBI BHECTH HEKOTODBIE
nopaBKu. JlaHHOE CBOWCTBO BBIMIOJTHEHO B HEKOTOPOM IIPOCTPAHCTBE MIPOsiBIICHUI
P, cBa3zannoM ¢ dusudeckuM MposiBjieHueM U dusntdeckoil nndopmariueit
0 HeM. BO03MOXKHO OIpejie/ieHre I'DAHUIL JAHHOI'O MPOCTPAHCTBA SIBJISETCS
OJTHOH M3 OCHOBHBIX ITPODOJIEM, CBA3AHHBIX C U3y IeHUEM KOHKPETHOTO (PU3MIECKOTO
[IPOCTPAHCTBA postBiaeHuil. Tenepb CTAHOBUTCH MOHATHBIM KAKUM JOJIKEH
OBITH KOHTEKCT JIJIsT PA3/INIeHUsl. KC/Im KOHTEKCT SIBJISIETCST 1aCThIO ITPOCTPAHCTBA
posiBIeHuit P, TO Mbl HUYEro pa3jinduTb HEe CMOXKeM. Kciim KOHTEKCT He
B3aUMOJIEHCTBYET C IMPOCTPAHCTBOM P, TO MBI TOXKE€ HUYEro pPa3/IMIuTb HE
cmoxkeM. Iyt Toro, 94ToOBI pas3andaTbh HEOOXOIMMO KaK MUHHUMYM, ITOOBI
KOHTEKCT Pa3/invueHusi ObLI JACTUYHO BHYTPEHHHMM II0 OTHOIIEHWIO K P u
YACTUIHO BHENTHUM I10 OTHOIIEHUIO K P.

Paccmorpum oniHy m3 OCHOBHBIX TPOOJIEM, CBSIBAHHBIX C HOCTPOCHUEM
TaKUX KOHTEKCTOB pas3jndeHust. Fcjim Mbl HAXOIMMCsI B KOHTEKCTe HH(pOpMaInm
I(p), To mb1 HE cMmoxkeM pazmuuanth I (p) = Io(p) u I(p) C lo(p). Pasmuanrs
9TO MBI MOZKEM TOJIBKO CO3/IaB HEKOTOPBIH nH(MOPMAIMOHHBIN KOHTEKCT 1/(p),
aro I(p) C I/(p). Ho B TakoM ciydae BCTaeT y»Ke BOIPOC O PA3IHIUMOCTH
I(p) u Ip(p). Pacemorpum npumep u3 ucropun dusuku. Korpa-to canranocs,
qT0 KaccuiecKast pusnka HeoToHa onmchiBaeT Bee stBiaeHust. MudopMmarims
o dbusmnueckux sipjeHusx oouia pasua I (p). Toanas dusnyeckas nadopmaims
o dusnueckux spienusx pasaa Ip(p). C Touxkm 3penusi Kontekcrta I(p)
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HEBO3MOKHO 6110 paznnants I(p) = Io(p) u I(p) C Ip(p). Do npogorzkamiocs
J0 Te TOop, IOKa He CTajia M3BECTHA YACTh (PU3UIECKON HHMOPMAIUU W3
In(p) \ I(p). Homyumam HOBOE MHOXKeCTBO AocTyiHON nHbOopMarmu I/(p) D
I(p). B KoHTeKkcTe JaHHOrO MHOXKeCTBa cTajo noHaATHO, uro I(p) C Iy(p).
Ho reneps Beras Bompoc yake o paznunanmoctu [/(p) = Io(p) u I1(p) C Lo(p).
[MosygaeM, 94T0 M000HBIE BOIPOCHI PA3JIMIUMOCTH OYJIYyT CTOSITH TIOCTOSTHHO
BHE 3aBUCUMOCTH OT COCTOSIHUS HAIUX 3HAHUN O (PUBHMIECKON PealbHOCTH.

OpnHO W3 cteficTBUil TOTO, YTO (bu3mUIecKass MHMOOPMAIUs O MPOsIBJICHUN
TOXKJIECTBEHHA, CAMOMY MPOSIBJIEHMIO COCTOUT B CjeiyomemM. Ilycrb p —
uposisiienne u Iy(p) — nosHas dbusmueckas uHOOPMAIUS O MPOSIBJICHUN.
[TpemmookumM, ITO MBI MOXKEM IIPEICTABUTH (PU3MIECKYIO0 NHMOOPMAIUIO B
BHJIE MaTeMaTHYECKOH MOJIEIN, KOTOpas COJEPYKUT HOTHYIO HH(MOPMAIUIO
I(p) ~ Io(p) (3mech ToxKuecTBeHHOCTH B KOHTeKcTe nHbopmanuu). Tak
Kak p ~ Io(p) (TOXKIECTBEHHOCTH (DU3UYECKOTO MPOSIBJICHUS U (DU3HMIECKOIT
urdopMaIum 0 HeM), TO Jyist J060ro nposiBjieHus: p/ umeeM p > pl < Iy(p) >
Iy(pr). Orcroma ciepyer, uro pl ~ Ip(p!). Haobopor, mist 1106010 mposiBiaeHust
¢ umeeM Io(p)>¢ < Haiigercs nposisiaenue p/, aro Io(pl) = ¢, p>pl. Tak Kax
I(p) u Ip(p) nadopMaIMOHHO TOXKIECTBEHHBI, TO T€ YK€ CaMble (DOPMYJIBI MbI
MozkeM Hanucarb u st (p).

Bamernm, aro I (p) sBiseTcs MaTeMaTHIecKoil mHdopMarmeii (MoIebo),

TO €CTh OTHOIIEHHE > B MHPOPMAIIMOHHOM IpocTpancTBe jiyist I(p) Mbl MOXKeM
paccMaTpuBaTh Kak JIOTHIeCKHe IPABUJIa BBIBOJIA, TO €CTh IIPABIIIA N3BJI€YEHUsI
undopmarun. Takum 06pazoM, U3 CBOWCTBA TOK AECTBEHHOCTH (PU3UUIECKOIO
nposipyieans u usndeckoil mHGOPMaIU O HEM CJIEILyeT, 9TO MBI MOKEM
CTPOUTH MOJIEJIA. B pamMKax 3TUX Mojeseil Mbl MOYKEM MAaTeMaTHYECKUM
crriocoboM n3BjekaTh nudopmaluio. M3siedernnas TakuM ob6pazomM nHdOpMAaIims
OyJIeT COOTBETCTBOBATL PeaJbHbIM (DU3NIECKUM IposiBIeHusIM. HaobopoT

TOKe BePHO. EC/m MbI pACCMOTPHUM KAKOE-TO TPOSIBJIEHKE, TO €r0 HH(MOPMAIMOHHY IO
CYIITHOCTH MOYKHO MOJIYYUTh MATEMATHIECKUM BBIBOJIOM M3 MATEMATHIECKON
MOJIEJTH.

Yro moayunTes, ecam MareMaThdecKasl MOJesIb He SIBJISIeTCsl MOJIHOIA,

o ectb I(p) C Ip(p)? Torma Mbl HOMYIUM YTBEPXKJEHHE TOJLKO B OJHY
CTOPOHY, TO €CTh W3 CYIIECTBOBAHUSI BBIBEIEHHONW MHMOPMAIUU OJIYIUM
CYIIECTBOBAHME COOTBETCTBYOMIEro husndeckoro nposisienust. Ecm I(p) \ Ip(p) # 0,
TOIJIa PE3YJILTATHI BLIBOJIA OY/LyT HEIPeICKA3yeMbIE.

BameTuM, 94TO B CaMOM OOIIEM BHJIE MAaTeMAaTHYECKUIl BBIBOJ| O3HAUAET
BBIBOJI METOJIAMU MaTEMAaTHIECKON Jorukn. MareMaTnyeckue MOIeIu B OTINIIe
OT peasIbHbIX (PUNIECKHUX MPOSABJICHHI JIONYCKAIOT HAJTUINE TPOTUBOPEYINIA.
Ecin MbI 6y1€M B IIpoIIecce paccy K IeHui T06aBIIsITh JOIOJTHATEIbHBIN e TEPMUHU3M
(KOTOPBIit MOYKET OKA3aThCs JIazKe MPOTUBOPEUUBBIM ), TO MBI [IOJIY IMM HEIIPEICKA3yeMble
Pe3yIbTAThl, KOTOPbIE MOI'YT HE COOTBETCTBOBATDH PEAJbHLIM IPOSABICHHUIM.

Paccmorpum Botmipoc aHaJIOrnit MeXK Ty pa3InIHbBIMU ITPOCTPAHCTBAMU ITPOSIBJICHUH.
AHajiorun MexK1y pa3HbIMU IIPOCTPAHCTBAMU IIPOSIBJIEHU MOT'YT OBITH OU€Hb
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HEOYEBUHBIMU, €CJIU OHU BOOOIIE ecTh. [1o/I0KuTe/IbHBII pUMED aHAJIOTUN
paccmarpuBaercs B pasgeste "[Ipumepsr. Mogens "sHeprerudyeckoro" camoperynmupoBanust"”.
Kaxk Buum, aTa aHasiorus BecbMa HeoueBuiHA. PaccMOTpUM OTpUIIATETbHBIT
npumep. OOMeH 3Hepruell B (pU3NIECKOM IIPOCTPAHCTBE U OOMEH 3Heprueit
B OMOJIONMYECKOM HPOCTPAHCTBE (depe3 moejanue U 0O6pabaTbIBAHME I
OpraHU3MOM) Ha IIEPBbIi B3IVIsJ] KayKeTcs: oueBuHON anasorueii. OjHako
obMeH Heprueii B 6MoI0run CBSI3aH HAIIPSIMYTO ¢ XUMUIeCKUME ((DU3UIeCKIMN)
rporeccamu oOMeHa SHEPruell, TO eCTb 9TO fABJISIETCs He aHAJIOTUEl, a cKopee
repecedeHrneM JBYX [IPOCTPAHCTB PosgBIeHuil. Paccmorpum erre ojinn mpumep.
Konnaric BostHOBO# DyHKIMY B CJTydaifHOE COCTOSTHUE U CJIyYaiiHble BAPUAIUT
I'E€HOB IIPK HacJIeoBaHuu. M TaM U TaM UCIOJIB3YeTCS MEXaHU3M CJIy YallHOTO
BBIOOpA, TO eCTh TTOXO0XKe Ha aHajornto. OHAKO KOJLIAIC U TIePeX0]] KBAHTOBOM
CHCTEMBI B OIPeIeJIeHHOE COCTOSIHUE MOXKET OTHOCHUTHCS K IIOJIOXKEHHUIO B
IPOCTPAHCTBE (HAIIPUMED CIIVH), & TEHETUYECKUI MEXaHU3M UMeEeT OTHOIIECHUE
K POPMUPOBAHUIO OMOJIOITIECKOTO JICTEPMUHU3MA..

C rouku 3penust hunocodun MPOsIBICHUN, AHAJOIHTH B OOJIBIITUX IPOCTPAHCTBAX
MIPOSIBJICHUHT CBOJIATCS K OOIMNM MeXaHu3MaM (pOPMUPOBAHUS TE€TEPMUHI3MA.
B urore paboTsl TAKOTO MEXaHU3Ma MOT'YT [TOJIY YU THCS COBEPIIIEHHO PA3JIMIHbIE
IIPOCTPAHCTBA IIPOsIBICHUN, KaK HaIpuMep, (PU3nIecKoe u OMOJIOrUIeCKOe.

Pacemorpum tpasuiinonnsie nousitust "Marepusi" u "cyberanius" B KOHTEKCTE
JIOTUKU TIPOABJICHUAN.

Hackosbko s morumato, ujesi "marepun" cBs3aHa C ONMPEIEIEHHOM MOJIEBIO
ommcaHus peajbHOCTH. MarepraansM: peasibHO CYIIECTBET TO M TOJBKO TO,
9TO MaTEepPUabHO, TO €CTh UMEET HEKOTOPYIO CTPYKTYPY, TO €CTh U3 Uero-To
cocrout. Ilpu aTom, MaTepusi He UCUe3aeT U HE MOSBJISIETCS, U3 HEe COCTOUT
BCE OCTAJILHOE PEaJIbHO CyIIeCTBYIOIIee. B COBpEMEHHOM MIOHUMAHUYT MATEPHUS
OOBITHO OTOXKJIECTBJISIETCSI C BEITIECTBOM U CO BCEM TEM, 9TO U3 HEI'O COCTOUT.

A 9TO TPpOMCXONT Ha TPaHUIAX TAKONH Momenn? ZBisercs n MaTepuei
TO U3 YEro COCTOST dJIEMEHTapHbIe 00beKThI? BO3MOXKHBI JIBa BapraHTa.
1) DuremenTapHbie 00BEKTHI HA CAMOM JIeJIe He MaTePHAJbHBI.
2) DjiemeHTapHbIE 00BEKTHI MATEPUAJIBHBI, TO €CTh COCTOSIT U3 YEro-TO ellle.
B sTom ciyuae mosydaem IENOUKY, YXOJSAILYI0O B OECKOHEYHOCTH, TO €CTb
OIISITD K€ TIOJIYIAEM, UTO HE CYIIECTBYET JIEMEHTAPHBIX MATEPUAJBHBIX 0O BEKTOB.

Taxkum 0b6pa30oM, Ha TPAHUIIAX TAKONH MOJENN BOSHUKAIOT MPOTUBOPEUNST
U MOJIeJIb MaTepHaJbHOCTH IIepecTaeT paboTaTh, TO €CTh MaTepPUATBHYIO
MOJIETH MOYKHO PACCMATPUBATH KAK HHCTPYMEHT ITPU PACCMOTPEHUHT COCETHIX
YPOBHEN OpraHu3aluu.

ITousarue "cybcranmuu" gacTo paccMaTpUBaeTCs KaK CHHOHUM ITOHSITHUS
"matepust". MOXKHO paccMOTPETh OCHOBHOE CBOHCTBO, KOTOPOE OOBITHO CBSAI3BIBAETCS
¢ cybcrantmeii: cyGcTaHIUed SABISIETCS TO, UYTO COXPAHIETCT B PA3TUIHBIX
cuTyanusax. B 9ToM cMBICIE ¢ CyOCTAHIIUENl MOYXKHO CBSI3aTh YACTHUIIBI, TIOJIs,
SHEPTHUIo, Maccy. FKcim coxpaHnTh Takoe MOHNMAaHIe CYOCTAHIINN, TO B KOHTEKCTE

o8



dutocodun TPOSIBIIECHN JIAHHOE MOHITHE TPHOOPETAET HEMHOTO JIPYTON OTTEHOK.
ECHI/I MbI HaAXOIUMC B IIpeaeiax IIPpoOCTpaHCTBa HpO?{BHeHI/Iﬁ Hamero mpuBbIMHOI'O
pUBIIECKOrO MPOCTPAHCTBA, TO MO CyOCTAHIIEH MBI 6y/1eM TOHUMATD TTPUMEPHO
TO 2Ke caMoe€, IYTO IIOJ] 3TUM O6bI“IHO IIOHUMaETCH.

[TombITaeMcst TOHATD, YTO SBJISETCS AHAJIOTOM CyOCTAHITMU B KOHTEKCTE
"6obmmx" IPOCTPAHCTB IPOSIBICHUN C 3BOJIOIMOHHON Mojebio. B srnx
MIPOCTPAHCTBAX CTEMEHb CYIECTBOBAHUS, TO €CTh CIOCODHOCTH COXPAHATH
cebs1 ompeJiesisieTcs 3HAYEHUEM BHEIHel Mepbl cylnecTBoBanus. llosromy
HPOABJICHUA C MAKCUMAaJIbHON BHEIIHEHl Mepoil CyIIeCTBOBAHUS ABJISIIOTCS
aHajioroM cybcraniuu. 1o ecTb MPHU TAKOM TOJXOJE MOYKHO CUUTATDH, YTO
9BOJIIOIIMOHHAST MOJENb SIBJISETCsT MOJEIbio (opMmupoanust "cybcranmmm"
(dbusuueckoii, Grosornaeckoii, 06IIeCTBEHHOI, YeI0BeKa (IyXOBHOI, CO3HAHUSL,... ) ).
B srom cityuae "pusnaeckast cybcranius" 310 He IPOCTO YACTUIIBI, & TACTUIIHI
B COBOKYITHOCTU C (PUBUIECKUMHU 3aKOHOMEPHOCTSIMU WX CBS3BIBAIOIIIMI,
"ouostormyeckast CyoCcTaHIMs " 9TO HE MPOCTO MOJIEKYJIbI, & MOJIEKYJIbI, CBI3aHHBIE
cBOficTBAMU OGUOJIOTUYIECKOTO JETEPMUHU3MA U TH., TO €CTh ITOM CJIydae
"cybcrantust" cBst3aHa B HOJIBINEH CTEIIEHN C COOTBETCTBYIOIIUM JIETEPMUHU3MOM.
ITox obimecrBennoii "cyberaniyeit”" MOXKHO IOHUMATD JIIOJAEH ¢ OTHOIIIEHUSIMU
Mexkay HuME. CyOCTaHIMsl YeloBeKa, B TAKOM CJIydae, 9TO YeJIOBEK C €ro
00pa3oM KHU3HM, MEHTAJIUTETOM, OTHOIICHHEM K cebe u ApyruM (HHOTIA
9TO0,II0-BUAUMOMY, Ha3bIBatoT "sHepreTukoii"),... (csioBo "cyberannus" B3sTo
B KaBBIUKH IIOTOMY, UTO Ta »Ke "Onosiornyeckast CyocTaHIns" sIBJISTETCS aHAJIOTOM
"uzuueckoit cybcranun" B GMOJIOrTIECKOM MMPOCTPAHCTBE MPOSIBJICHUIA, a
He camoil "dusnueckoit cybcraHmmeir", TO XKe caMoe OTHOCHTCS K JIPYTHM
"cybcranmmsim").

B mozesn sposmonuu (8 paszzene "Tpumepsr. dpostonus." ) "cybcraHInOHHBII
ITOTOK HAIIPaBJIEH U3 IIPOCTPAHCTBA MIPOSIBJIEHUI B cyOcTaHImio" cybcranims
IIOHUMaEeTCd UMEHHO B TaKOM CMBICJIE.
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