Projective properties of informational voltage
in the periodic system of the socion

Yu. N. Bratkov

Abstract

The periodic system of the socion (PSS) gives direction and inten-
sity of informational voltage between two people. The first version of the
PSS (G. A. Shulman) was a flat table with two poles. There exists some
voltage between the two poles. New version of the PSS (the author) is
a two-dimensional projective manifold with two maps. The second map
defines some gluing of the two poles of the PSS. It means propagating
informational voltage through the glued poles, i.e. through some abstract
infinity. One could see correlation with Euler-Varshamov projective arith-
metic (by Euler, negative numbers are greater than infinity). Algebraic
interpretation of intuition is given.
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1 What is socionics

Socionics is a new cybernetic science. It is powerful and has many applications
in different areas such as psychology, technics, physics. The main application is
mathematical modelling of interpersonal relations and human behaviour.
Socionics was created by Aushra Augustinavichute [Aug] in 1980. Founda-
tions of this science were established by Swiss psychiatrist K. G. Jung in 1921
in his theory of psychological types [Jung]. Jung demonstrated four binary dis-
tinguishing indications: rationality /irrationality, logic/ethics, sensing/intuition,
extraversion /introversion. (Sensing, a difficult term, means sensing material
world, food, helth, sex, etc.) Thus we have 2* = 16 types of people. We use
here socionical terms, not Jungian. In Western extension of Jung’s typology
(Myers-Briggs) similar terms have another semantics, so it is another classifica-
tion. Augustinavichute’s interpretation of Jung is exact, deep, and conceptual.
Jung’s typology is a rediscovery, as we can see now. This typology was known
for some small groups of priests in ancient times [Sav]. There is cybernetic



approach to physical structure of the world in Jung’s theory, not the same as
physical approach of physical mainstream. Some another examples of cybernetic
aspects of physics one could find in [Brl], [Br2].

The main consequence of Jung’s typology is Augustinavichute’s theory of
intertype interactions (relations). This is a kind of social chemistry. If we know
types of two interacting people, than we can predict their interactions in general.
The table of intertype relations is a 16x16 matrix (see Figure 1). There exist
16 intertype relations.

It is possible to give enough complete description of every type. This is a
kind of social zoology. If the type of a person is known, than we can predict
behaviour with good precision. It is important in management, especially in
management of extremal situations.

Number of binary indications isn’t limited by 4 criteria, it could be increased,
but such increasing isn’t too effective. Also there exist another independent clas-
sifications of human types, so we have superposition of classifications. One can
consider such superposition as a subdivision of a type into a set of subtypes. For
example, we have man’s subtype and woman’s subtype for every socionical type.

16 socionical types:

ILE, intuitive logical extravert (irrationality, intuition, logic, extraversion);
SEI, sensory ethical introvert (irrationality, sensing, ethics, introversion);
ESE, ethical sensory extravert (rationality, ethics, sensing, extraversion);
LII, logical intuitive introvert (rationality, logic, intuition, introversion);
EIE, ethical intuitive extravert (rationality, ethics, intuition, extraversion);
LSI, logical sensory introvert (rationality, logic, sensing, introversion);
SLE, sensory logical extravert (irrationality, sensing, logic, extraversion);
IEI, intuitive ethical introvert (irrationality, intuition, ethics, introversion);
SEE, sensory ethical extravert (irrationality, sensing, ethics, extraversion);
ILI, intuitive logical introvert (irrationality, intuition, logic, introversion);
LIE, logical intuitive extravert (rationality, logic, intuition, extraversion);
ESI, ethical sensory introvert (rationality, ethics, sensing, introversion);
LSE, logical sensory extravert (rationality, logic, sensing, extraversion);
EII, ethical intuitive introvert (rationality, ethics, intuition, introversion);
IEE, intuitive ethical extravert (irrationality, intuition, ethics, extraversion);
SLI, sensory logical introvert (irrationality, sensing, logic, introversion).



16 intertype relations:
Identity (id),

Duality (du) (complement),
Semiduality (sdu),

Activation (act),

Mirror (mir),

Cooperation (cp),

Mirage (mg),

Super-ego (seg) (symbiosis),
Inversion (inv) (extinguishment),
Quasiidentity (qid) (parallel intellect),
Conflict (cf),

Congenerity (cg),

Requester (rq+),

Request recipient (rq-),
Supervisor (sv+),

Supervisee (sv-).

ILE SEI ESE LII EIE LSI SLE IEI SEE ILI LIE ESI LSE EII IEE SLI
ILE id du act mir rq+ sv+ cp mg seg inv qid cf rg- sv- cg sdu
SEI du id mir act sv+ rq+ mg cp inv seg cf qid sv- rg- sdu cg
ESE act mir id du cg sdu rqg- sv- qid cf seg inv cp mg rq+ sv+
LII mir act du id sdu cg sv- rg- cf qid inv seg mg cp sv+ rq+
EIE rg- sv- cg sdu id du act mir rq+sv+ cp mg seg inv qid cf
LSI sv- rg- sdu cg du id mir act sv+rq+ mg cp inv seg cf qid
SLE cp mg rq+ sv+act mir id du cg sdu rq- sv- qid cf seg inv
IEI mg cp sv+ rq+ mir act du id sdu cg sv- rq- cf qid inv seg
SEE seg inv qgid cf rg- sv- cg sdu id du act mir rq+ sv+ cp mg
ILI inv seg cf qid sv- rg-sdu cg du id mir act sv+ rq+ mg cp
LIE qgid cf seg inv cp mgrq+ sv+ act mir id du cg sdu rq- sv-
EST of qid inv seg mg cp sv+ rq+ mir act du id sdu cg sv- rg-
LSE rq+ sv+ ¢p mg seg inv qid cf rg- sv- cg sdu id du act mir
EIl sv+ rq+ mg cp inv seg cf gid sv-rg- sdu cg du id mir act
IEE cg sdu rg- sv- qid cf seg inv c¢cp mg rq+ sv+ act mir id du
SLI sdu cg sv- rq- cf qid inv seg mg cp sv+ rq+mir act du id

Figure 1. The table of intertype relations.

Some relations are asymmetric, so for a given type we take his string at
Figure 1 and in this string we see relations of the type to all another types.

A useful symmetric form is given at Figure 2. Also see Figures 8, 9. It is
recommended to make such form for every type by using Figure 1.

A horizontal line in Figure 2 is called a quadra. Therefore there are four
quadras in the socion. There are two dual pairs in every quadra. Mirror
symmetry of this two pairs holds. A quadra is a closed community. Duality is
a selected intertype relation, the best for marriage (being a necessary condition).



ILE SEI ESE LII
id du act  mir

EIE LSI SLE IEI
rqg+  sv+ cp mg

SEE ILI LIE ESI
seg inv  qid cf

LSE FEII IEE SLI
rq—  Sv— cg sdu

Figure 2. Intertype relations for ILE.

So-called A model (from Aushra Augustinavichute) is a foundation of so-
cionics [Aug]. It is a compact symbolic model, not a differential equation or any
habitual structure. Effectiveness of the A model is outstanding. We can’t de-
scribe here this model, 'cause it needs too much examples. Theory of intertype
relations is impossible outside the A model.

It is necessary to underline discrete nature of the basis of Jung’s dichotomy.
Psychologists after Jung speak about "more extraversive persons” and ”less
extraversive persons”, ”more rational persons” and ”less rational persons”, etc.
It is a meaningless social phenomenon. The terms extravert and introvert are
titles of the two constructions. Each construction works in extraversive and
introversive regimes. It is true for each Jung’s dichotomy.

2 The periodic system of the socion (PSS)

The periodic system of the socion (PSS) is one of the central results in socionics,
and the most exotic and unstudied. The PSS was created by G. A. Shulman
[Shl] in 1986. It was inspired by facts of violation of direction in asymmetric
intertype relations. By the A model, direction of informational voltage is defined
by two given types. By practice, it depends on a situation. In a sensory situation
(a here and now situation) we have one direction, and in a non-sensory situation
(no here, or no now, or no here + no now) the direction is contrary. Such
undirect (non-sensory) informational interaction is called intuitive interaction.
It is an interesting object for studying [Br4], [Br5].

The PSS allows to find direction and to evaluate intensity of informational
interactions. Shulman used Augustinavichute’s system of type coding for con-
structing the PSS. Augustinavichute has a strong intuition, as far as Shulman,
so there doesn’t exist any logical proof of this construction. (Maybe there are
errors in the PSS? Yes, they are.) The PSS was constructed experimentally.
Really, there are experimental foundations for the columns 1, 2, 6, and for some
very general scheme. The columns 3, 4, 5 were built by Shulman’s understanding
of symmetry.



The basis of Jung’s dichotomy is rationality/irrationality, logic/ethics, sens-
ing/intuition, extraversion/introversion. Binary code of a type, by Shulman, is
1 for the first position in a dichotomy and 0 for the second. The sequence of
dichotomies is

for rationals:

rationality, logic/ethics, sensing/intuition, extraversion/introversion;
for irrationals:

irrationality, sensing/intuition, logic/ethics, extraversion/introversion.

This non-regularity arises from Augustinavichute’s coding system. There are
only three positions in her coding system, and the forth position is coded by
a sequence of dichotomies. Rational aspects of an informational stream are
logic and ethics; irrational aspects are sensing and intuition. Thus a rational
logical type has logic in the first position of his code, and an irrational logical
type has sensing or intuition in the first position. In irrational case logic is in
the second position. The third position is coded by the dichotomy extraver-
sion/introversion.

SLE EII x

01711 SEE EST 1000

ESE 0101 1010 SHI

LSE 1011 | IR SILT 0100 IFI
1111 LIE 1001 0110 ILI 0000

1101 LI ILE 0010

LSI 1100 0011 IEE

W

1110 0001

Figure 3. Shulman’s PSS.

Example 1. < Coordinates of SEE are (2, 0.5). Note that the table has
an unconventional direction of the axe Oy. >

Types in the PSS are ordered by their loudness from the left upper corner
to the right lower corner of the PSS. The most loud types are at the left upper
corner. Some disagreements in the first version of the PSS were found in [Br3].
For example, IEE is louder than EII. Also, columns of the PSS are expected to
be homogeneous (by Shulman). But there are conflict pairs in the 3-th and in
the 4-th columns.

Consider the 2-nd column (SLE, ESE, LIE, LSI) for finding Shulman’s rule
of ordering the elements of the PSS. The 0 symbol is an expression of loudness
of a type in this column. The 0 symbol migrates from left to right. For the 5-th
column this rule is true after overturning the column. In this case IEE is placed
at the upper position of the 5-th column.



Let the 3-th and the 4-th columns be ordered by the same principle. In the
3-th column we put the 0 symbol at the first position. In the 4-th column at the
first position we have the 1 symbol. Inside every column (3 and 4) the 0 symbol
migrates from left to right when the position in the column is decreased. Thus
we have homogeneous columns.

SLE IEE T

0111 ILE EIE 0001
ESE 0011 1001 ILI

LSE 1011 | sEE | E$I 0010 IEI
i | R 0101 | 1010 | gy 0000

1101 SILI LII 0100

LSI 0110 1100 EII

1110 1000

W
Figure 4. The first map of the advanced PSS.

The table at Figure 4 has an interesting structure of symmetries. There
are components of conflict pairs at the boundary of the table. But we see
components of conflict pairs in the neighboring 3-th and 4-th columns. So there
are two breaks in the PSS. The first break is between the 3-th and 4-th columns,
it is internal. By Shulman, this area contains some phantoms of quadras [Sh2].
The second break is external, it is the boundary of the table. Thus the PSS
consists of two parts. Components of every dual and conflict pair belongs to
different parts of the PSS.

There are two dual pairs LSE-EIT and SLE-IEI at the boundary of the table.
Therefore a break between duals is an external break in this case. We suppose
the table to be glued by this dual pairs.

Now we shall define gluing the table of Figure 4. Let dual pairs be ordered
pairs (an extravert, an introvert). Let the first position be an extravert.

Definition 1. < A vector from an extravert to an introvert in a dual pair
is called a dual shift. >

By Figure 4, we obtain dual shifts

ILE-SEI(2, 1.5), EIE-LSI(-2, 2.5), SEE-ILI(2, -0.5), LSE-EII(4, 1.5),
ESE-LII(2, 1.5), SLE-IEI(4, 1.5), LIE-ESI(2,-0.5), IEE-SLI(-2, 2.5).

Each column of this table represents its quadra. One can see a conservation
law for the first and the third quadras. A dual shift is conserved in this quadras.
There are exceptions in the second and in the fourth quadras. By mathematical
experience, exceptions mean breaks of some global regular object. We have only
one map of this object. It is natural to reconstruct this regular object. Let some



similar conservation laws be existing in all quadras. We define gluing the table
by the second map.

SLE x
ILE

IEE ESE

EIE LSE SEE
LI LIE

ESI IHI SLI
SHI LSI

LII
EIT

Y

Figure 5. The second map of the PSS is a rule of gluing.
By Figure 5, we obtain dual shifts

ILE-SEI(-4, 2.5), EIE-LSI(4, 1.5), SEE-ILI(-4, 0.5), LSE-EII(-2, 2.5),
ESE-LII(-4, 2.5), SLE-IEI(-2, 2.5), LIE-ESI(-4, 0.5), IEE-SLI(4, 1.5).

We have two dual shifts for each dual pair. Let us choose a shift with the
minimal length. Finally, minimal dual shifts are

ILE-SEI(2, 1.5), EIE-LSI(-2, 2.5), SEE-ILI(2, -0.5), LSE-EII(-2, 2.5),
ESE-LII(2, 1.5), SLE-IEI(-2, 2.5), LIE-ESI(2, -0.5), IEE-SLI(-2, 2.5).

Now the conservation law doesn’t have exceptions. A minimal dual shift is
conserved in each quadra. Gluing together the two maps (Figure 4, Figure 5),
we obviously obtain the PSS manifold.

The PSS consists of two parts. Columns 1, 2, 3 are in the first part, columns
4,5, 6 are in the second part. Each map contains these two parts. Components
of each dual pair (and of each conflict pair) belong to different parts of the PSS.
By algebraic language, one could speak about operating the group Zs on the
PSS.

By definition of the projective plane RP?, the group Z, operates on the
sphere S?. The orbit space

RP? = S?/7,
is a projective object.
Analogously, let S be the socion (a collection of 16 types). The orbit space

SP? = PSS/Z,



is a projective object. Points of SP? are dual pairs (or conflict pairs, if we
consider conflict pairs instead of dual pairs). So we have two versions of SP?:
a dual version and a conflict version. There are 8 points in each version of SP?.

3 Two metrics on the PSS

By Shulman, there exists some voltage between the left upper corner and the
right lower corner of Figure 4. Shulman defined his K-metric of informational
voltage between two given types [Sh1], [Sh3]. The best source is [Sh3]. K-metric
is a distance function with alternating signs.

Definition 2. (Shulman) < Let ¢;,f2 be two types. Let coordinates of
types t1,t2 in the PSS be

tr=(x1,y1), t2=(x2,¥2).

By definition,
K(ty,t2) = sign(A)/|A|. (1)
Here - -
A = pgsign(ps) + pysign(py),
Pz =T2 —T1, Py=Y2—Y1.
K (t1,t2) is informational voltage in a sensory situation (a here and now situ-
ation). In an intuitive situation informational voltage is —K(t1,t2). >
Definition 2 isn’t complete. We must take the second map into considering.
Definition 2*. < Let ¢1,t> be two types. Let coordinates of types t1,ts
in the i-th map be

th=(al,y}), th=(ab,vb).

We choose a map with the minimal Euclidean distance d(t,t3). Here
d(ty, ty) = \/(p1)? + (p})?,

Po=a5—a1, py=yp—vi, i=12.
In this map K(t1,t2) is calculated by (1). >

Example 2. < Let t; be LIE, t5 be IEL
Let Figure 4 (i = 1) be a map. Hence,

ti=(1,2), t3=(515).

We have p, =4, p,=-05, A =16-1+025-(—1) = 1575, d=4.
Therefore K = /15.75~ 4.
Let Figure 5 (7 = 2) be a map. Hence,

t2 = (4,2), t2=(2,25).

We have p,=-2, p,=05, A =4.-(-1)4025-1= =375, d=2.
Therefore K = —/3.75 ~ —2.



The minimal distance is d ~ 2.

So we choose the second map with d ~ 2, K ~ —2. In a sensing situation
we obtain voltage from IEI to LIE. By Shulman, it is nonsense.

The LIE-IEI intertype relation is supervising (sv+, control). This relation
is asymmetric. The A model gives the LIE — IEI direction in every situation.
Shulman’s PSS gives the LIE — IEI direction in a sensing situation. The true
direction is LIE <« IEI in a sensing situation. For effective supervising (if LIE
needs it) it is necessary to transform the situation. In an intuitive situation the
LIE — IEI interaction could be effective. For example, LIE could control TEI
by phone or by e-mail. This effect was described by Shulman (he is IEI) ([Sh3],
p.53), but he couldn’t explain it.

The author confirms this effect. It is possible to explain it [Br3]. Introversive
intuition is one of the main tools of LIE’s and IEI’s consciousness. Introversive
intuition works outside a sensing situation. Therefore, no sense to control TEI
in a sensing situation. He isn’t there. IEI is a deep intuit. Thus intuitive
supervising (control) holds. >

Definition 3. (Shulman) < In the K = 0 case we speak about a null-
contact. >

For example, two persons of the same type are being in a null-contact.
Null-contact means easiest understanding. It means also absence of interest.

ILE SEI ESE LII EIE LSI SLE
ILE 0.0 25 -0.9 22 1.0 2.3 -1.1

IEI SEE ILI LIE ESI LSE EII IEE SLI
3210 2111 14 -17 3219 20

SEI -2.5 0.0 -3.2
ESE 0.9 3.2 0.0
LII -2.2 0.9 -2.5
EIE -1.0 1.8 -1.9
LSI -2.3-3.0 -2.0
SLE 1.1 3.6 1.0
IEI -3.2 -09 1.3
SEE-1.0 2.1 -1.1
ILT -2.1 1.0 -3.0
LIE-1.1 3.0 -1.0
EST-14 1.1 -2.1
LSE 1.7 -1.3 0.9
EIl -3.2-1.0 -3.6

-0.9 -1.8 3.0 -3.6
2519 20 -1.0
0.0 -2.0-1.9-3.2
2.0 0.0 1.5 -2.1
1.9-1.5 0.0 -3.0
3.2 21 3.0 0.0
-1.7-2.2 2.1 -1.5
14 0.0 1.1 -1.8
1.1-1.1 3.2 -3.2
21 1.3 1.0 -2.0
1.0 -1.0 -1.3 -2.5
3.2 -30 1.8 -1.1

-1.1-2.7 -3.0 4.2

0.9 -21-10-3.0-1.1 1.3
-1.3 1.1 3.0 1.0 2.1 -0.9
1.7 -14 -1.1-2.1-1.0-3.2
22 00 11-1310 3.0
-21-11-32-10 1.3 -1.8
1.5 1.8 32 2025 1.1
0.0 -3.0 -1.1 1.9 -2.0 0.0
3.0 0.0 1.9 -09 1.0 -2.0
1.1 -19 0.0 3.0-09 1.9
-1.9 09 -3.000 19 -1.1
20-10 09-19 0.0 -3.0
0.0 2.0 -19 1.1 3.0 0.0
-1.1-25 -2.0-3.2-1.8 -1.5

1.0 -2.0 -1.9
3.6 -3.0 1.8
1.1-23 -1.0
2.7 09 1.7
3.0 -3.6 0.9
4.2 3.0 2.7
1.1 -1.8 3.0
25 13 1.0
2.0 -1.0-1.3
3.2-32 11
1.8 -1.1 0.0
1.5 -21 2.2
0.0 -3.0-2.1

IEE -1.9 2.0 3.0 23 -09 3.6 -30 1.8-1.3 1.0 3.2 1.1 2.1 3.0 0.0 1.5
SLI -2.0 1.9 -1.8 1.0 -1.7 -0.9-2.7 -3.0-1.0 1.3 -1.1 0.0 -2.2 2.1-1.5 0.0

Figure 6. The table of K-metric. Rows give informational voltage.

Example 3. < The LIE horizontal line represents informational voltage
from LIE to other types. For example, K(LIE,SLI) = 1.1. Thisis a supervisee
relation (control from SLI to LIE). But in a sensing situation control from SLI
to LIE doesn’t work. The direction of informational voltage is LIE — SLI. In an
intuitive situation the direction is LIE < SLI. Experimental confirmation was
obtained by the author.



Here LIE is an intuitive type (see Examples 2, 4). No sense to control him
in a sensing situation. Intuitive supervising is required. But SLI is a sensing
type! Nevertheless intuitive control holds. >

The A model gives asymmetry for some relations only (request, supervising).
By the PSS, there exists asymmetry in any relation (except of K =0).

Example 4. < K(LIE,ILI) = —3.0. This pair is a mirror pair. LIE is
an extravert, ILI is an introvert. However, in a sensing situation the direction
is LIE < ILI. The explanation is the same as in Examples 2, 3.

More exactly, the full list of so-called white intuits is EIE, IEI, ILI, LIE.
There are two kinds of intuition in socionics. White (= introversive) intuition
consists of time, religion, mythology, imaginative thinking, information. It is
timelike, non-sensory. Black (extraversive) intuition is causality, meaning. In
our case the interaction LIE-ILI is an interaction of two ”white intuits”. There-
fore, the direction of the interaction is extravert — introvert, but this interaction
is being in their ”space of white intuition”, i.e. in the intuitive situation.

Examples 2, 3 are examples of such ”white intuitive” interaction. >

By Figure 6, we can draw well-known control rings with new values of K .

ILE SET ESE LIT
12.3 | —1.8 71.3 13.2
LSI EIE IEI SLE
| —1.1 | 1.1 7-1.9 1-25
SEE ILT LIE ESIT
125 1 1.9 T-1.1 T1.1
EII LSE SLI IEE
| —3.2 | —1.3 71.8 1-2.3
ILE SEI ESE LII

Figure 7. Control rings.

Consider Figure 7. By the third ring, we can formulate an important prop-
erty. There is intuitive supervising for an intuitive supervisee, and there is
sensory supervising for a sensory supervisee. Maybe this property is true for
"white intuits” only. IEI is a white intuit, but there is sensory supervising
IEI — ESE. SLI is sensory, but there is intuitive supervising SLI — LIE.

The third ring doesn’t have exceptions. There are interesting exceptions in
another rings.

Example 5. < 1) There doesn’t exist sensory supervising for so-called
”black sensorics” SEE and SLE. These types are the most powerful. Will is
their program function. Sometimes it is possible to see results of attempts of
such ”sensory supervising” from ESI to SLE. It seems to be unsuccessful too
much. Conversely, it is impossible for SEE and SLE to control anybody in an
intuitive situation. Thus this exception is natural.

2) K(EIE,ILI) = 1.1. In a sensory situation the direction is EIE — ILI.
This is a supervising pair of ”"white intuits”, but supervising from EIE to ILI is
sensory. It is confirmed by author’s observations.

10



We can give a speculative explanation. EIE is an ideologist. ILI is a scientist.
It is impossible for intuitive supervising to be from an ideologist to a scientist.
Thus it is nearly natural.

3) We have intuitive control in the pair LSE-SEL. It is confirmed by author’s
observations. However, see the condition (2) (see it lower). >

In general, supervising relations become a selected type of relations. We
obtain a natural condition

K (extravert, introvert) > 0. (2)

It isn’t true for Shulman’s PSS. There exist some exceptions in the advanced
PSS. These exceptions are
ESE-IEI,
LIE-IEI,
LIE-ILI,
LSE-SEI,
LSE-ILI.
Here the pair LIE-ILI is a mirror pair. See Example 4. All another pairs are
supervising pairs. An exception holds, if it is necessary for control.
Further, we have well-known request rings with new values of K .

ILE SEI ESE LII
1 1.0 1 3.0 71.0 T-1.7
EIE LSI SLE IEI
10.0 | —3.2 7 -2.0 12.0
SEE ILI LIE ESI
| —2.0 1 2.0 13.2 170.0
LSE EII IEE SLI
|17 | —1.0 1-3.0 T-1.0
ILE SEI ESE LIT

Figure 8. Request rings.

These request rings aren’t regular. There exist some sensory requests for
intuits and intuitive requests for sensors. Consider well-known (from Shulman)
supervisor-requestor triangle

SLI
1.8 /7 1-1.0
ESE LII

Here SLI is a sensor, so an intuitive request from LIT doesn’t work. ESE-LII is
a dual pair, so sensory supervising from ESE to SLI is a good correction.

Well-known supervising-requesting rings with new values of K are given at
Figure 9.

11



ILE SEI ILE SEI ESE LII ESE LII

10|/ —1.8 2.3\, ] 3.0 10T~ 13 3.2 /117
EIE LSI EIE LSI SLE IEI SLE IEI
00] 1.1 L1N ] =32 —207~ -25 ~1.9 /120
SEE ILI SEE ILI LIE ESI LIE ESI

—2.0] /1.9 2.5\, | 2.0 321~ —11 1.1,/10.0
LSE EII LSE EII IEE SLI IEE SLI
171/ —3.2 —13\, | -1.0 —3.07~ -23 1.8 /1 -1.0
ILE SEI ILE SEI ESE LII ESE LII

Figure 9. Rings of social progress.

4 Projective arithmetic

Example 2 means propagating informational voltage through the second map,
i.e. through some abstract infinity. This example isn’t unique. Some another
pairs were considered by the author too. For example, K(LIE,IEE) = —3.2.
This value is obtained from the second map. It means propagating informa-
tional voltage through the second map. Changing the direction of informational
voltage from LIE — IEE in an intuitive situation to LIE « IEE in a sensory
situation was registered by the author. Thus we have some projective geometry.

In Euler-Varshamov projective arithmetic [Varl], [Var2] some similar situa-
tion holds. Foundations of projective arithmetic were established in the middle
of the XVIII-th century by L. Euler in his theory of nonconvergent series and in
his concept of negative numbers. By Euler, negative numbers are greater than
infinity. The sum of nonconvergent series is a negative (by Euler) number.

By Varshamov, the real axis is closed, and its length is bounded ([Varl],
p. 106).

There were some different concepts of negative numbers in the XVII-th cen-
tury. These concepts were discussed. Later, in Euler’s XVIII-th century, there
was a single concept only (non-Eulerian). There were no discusses yet. Traces
of Fuler’s concept were found by the author in mythology of South America
([Brl], p. 38). By the myth, Indians have been descended to the Earth through
some hole in the sky. The most powerful shamans remained in the upper world.
Now these bad shamans (negative persons) do harm to another people. The
hole in the sky is closed now by some interesting object (buttocks of a pregnant
woman; we recognize here so-called hyperobject). This myth isn’t a projective
arithmetic exactly, but it contains some important details.

It means deep foundations of projective arithmetic. There exists more gen-
eral concept [Brl], [Br2]. We can apply it. Here 0 and oo are some intermediate
objects, or hyperobjects. A hyperobject links two parts of some two-component
structure. The PSS and the real axis are such two-component structures. There
is similarity between the PSS and the Euler-Varshamov real axis. Thus we pose
a question: does propagation of a signal through infinity holds? Some undirect
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confirmation is given by the PSS. (See another interpretation of "propagation of
a signal” at the next section.)

Another confirmation was found in astronomy ([Varl], p.107). There exist
symmetric pairs of radiostars. Components of such pairs are placed in diamet-
rically opposite points. Maybe such pair of stars is a single star. We could see
it from two different sides.

Projective structures in psychology were obtained in an independent research
of M. Saniga [San].

5 Intuition: Algebraic point of view

A category is a natural extension of a concept of a space. A category can be
equipped with a topology (so-called Grothendieck topology [John]). There exist
unclassical examples of Grothendieck topologies, such as étale topology.

Categorial approach is working in such difficult areas as human disciplines,
mythology, linguistics. ”The question was hopelessly entangled by geometric
language, unadequate to the both theories, cause it makes false representation
that studying objects are pointwise sets” ([HW], Ch. II, § 11). One could use
here non-pointwise ”spaces”. The author obtained in such discrete ”spaces”
some kind of étale topology [Brl], [Br5].

Homology is an important global invariant of a space. It isn’t enough, how-
ever, to consider a space (or ever a space with a coefficient group) as a single
argument for a homology theory. A natural argument for a homology theory
is a (space, sheaf) pair [GM]. The structure of a sheaf allows to build global
objects from local components [God].

In [Grl], [God] many results in homology theory were obtained with no
assumptions for a space. Under some natural conditions, a topological space can
be reconstructed from the category of all sheaves over the space ([John], 7.25,
7.40). Thus, by Grothendieck, a primary object is a category of all sheaves.
Such category with natural set of axioms (so-called Grothendieck topos) is a
right object for studying [Gr2]. Moreover, there exist very voluminous toposes
without points or with one point only ([John], 7.12 (iii)).

A construction with two complementary components (duality) (see Sec-
tion 4) (also recall here Pontryagin duality [Pon], Bohr’s duality) exists in so-
cionics too. Space and intuition are complementary in Jung-Augustinavichute’s
theory of aspects of an informational flow [Aug]. Thus we have some intuitive
"space”. We suppose that elements of the ”intuitive space” are global sections
of sheaves. Thus we obtain an explanation of global nonspacelike interactions
in intuitive relations.

Example 6. < Let a space be a 3-dimensional vector space A . So its dual
space A* is a space of linear operators over A . Points of A* are linear opera-
tors over A. Each point of A* ”"knows” the whole A . Therefore ”propagation
of information” isn’t necessarily a kind of physical propagating of a signal in
the ”physical space” A. >

(Introvert) intuition as part of informational flow contains time, language,
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mythology, religion, figurative thinking, etc. [Aug]. A nontrivial experimental
confirmation of the existence of sheaf structures in language is given in [Br5].
A structure of sheaf means possibility of expanding a local component to some
global component. Or, exactly speaking, it means the existence of such (unique)
global component. Global properties of such object aren’t reducible to local
properties (sketches of an elephant). So an interesting question could be posed
[Brd]: what are these global objects? How can we manage them by managing
(adding, removing) local components?

Moving, expanding along a global section is a mental effect, a kind of topos
surfing. It has the same nature as madness (or some kinds of madness). Topos
surfing in space flights is bright and exotic [Br4]. A global section could be
considered as a bridge.

(engl.) bridge = (rus.) most;
(engl.) most = (rus.) samyi = (engl.) over.

We see here, roughly speaking, étale topology: some elements from two different
leaves X = English and Y = Russian of some covering over the (unknown)
base S are nearly equal in the (unknown) base S'.

The "toposes are bridges” concept in mathematical logic is represented in
[Car]. Grothendieck toposes are considered as unifying spaces for transferring
information, ideas, and results between distinct mathematical theories.

Time belongs to (introvert) intuition too, as far as language. So time could
turn out to be nearly close to topos. ”What is the topos-theoretic point of
view? ...Namely a passage from constant sets to varying sets is the soul of
topos theory” ([John], Introduction). Recall Kozyrev’s "time is an energy gen-
erator” concept and Kozyrev’s instantaneous space interactions [Koz] (we begin
to understand Kozyrev only now, in frames of topos theory and socionics). More
generally, by the Bible, in the beginning there was Word, or, by Grothendieck,
in the beginning there was topos. Mathematics isn’t a conventional one, it is
some kind of physics (‘cause mathematics is intuition and understanding, not
book-keeping).

Really there are more complicated connections between intuition and alge-
braic topology. Consider the next construction

S

<N
X Y

S is a common preimage of X and Y . Therefore, X, Y are similar in some
sense. It isn’t necessary to have any mapping between X and Y . This con-
struction is a foundation of Serre’s homology /homotopy theory ([Hu], Chapter
X) and Grothendieck’s derived categories [GM]. The same construction could
be represented as a bundle. Let S be its base. So we have a Grothendieck
mapping

X

|
S
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Let the base of a bundle be a ”common preimage”. One could speak about
liftings of the base, or its embeddings, or its realizations [Brl], [Br2].
Further, we have the same situation

common origin

7N

(space, intuition) (space, topos)

Here intuition and topos are realizations of second components of some gen-
eral two-component structure. Therefore, they have some similarity. Attempts
(successive) of studying the ”common origin” are given in [Brl], [Br2|, where
a two-component object arise as a result of geometric modelling. Thus there
exists a unified approach to the PSS, the Euler-Varshamov real axis, the pair
(space, intuition). All of them are realizations of this two-component object.

Additionally, recall that the PSS has two metrics (one metric is Euclidean),
so the PSS is a model of the ”intuitive space” (~ topos), and this model exists
over the PSS as over a classical space.
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IIpoekTuBHBIE CBOiicTBa MH(MPOPMAIMOHHOTO HANPAYKEHN
B IePUOJINYECKON CUCTEME COIMOHA

1O. H. Bparkos

Annoranus

Ilepmommaeckan cucrema cormmona (IICC) mosposser ompenenrsaTh
HAIIpaBJIeHUe M WHTEHCUBHOCTH MH(MOPMAIMOHHOTO HAMPAXKEHUS MEXKIY
aBymsa monapyu. [lepeonadansras sepcusa 1ICC (T A. Ilysmeman) Goina
wiockoi Ttabswmrieil ¢ AByMs moaiocaMm. Mexay MOTIcaMy HMEeeTCs
Hekoe Hampsixkenue. Hosas sepcust 1ICC (aBrop) mpescrasiser coGoii
JBYMEDHOE IIPOEKTHBHOE MHOroo6pa3me, COCTOsIIee M3 JIBYX KapT.
Bropass kapra onpenensier ckiaeiiky mnomiocoB IICC. DTo o3nagaer
pacupocTpanenne WHQMOPMAIMOHHOIO HANPSIKEHUs Yepe3 CKJIeeHHbBIe
MOJIIOCA, T.€. Yepe3 HEeKyI abCTPaKTHYIO0 GECKOHEYHOCTH. 3€Ch MOXKHO
BUJETh AHAJOTHUIO C IPOEKTUBHON apudmerukoii Diutepa-Bapmamosa
(y Ditepa orpunarenbHble uncia Gosblne, veM GecKOHeYHOCTh). [laHa
asrebpantiecKas MHTEPIPETAIUS HHTYUIIAN.

Coneprkanue

1 Yro Takoe conmoOHHKA 1
2 Tlepuomuueckad cuctema coruona (IICC) 5
3 Be merpuku ua IICC 9
4 TIIpoekruBHas apudmeruka 14
5 WaTyunusa: ajireOpanvyeckas TOYKa 3peHU 15

1 Yrto Takoe COIMOHUKA

Cornonnka — HOBasg KubepHeTwdecKas MIUCIUTIIINHA, MOITHAS W HUMEIOIIas
MHOTOYUCJICHHBIC MTPUJIOKEHUA B PA3JIUIHBIX O6JIaJCTEIX7 TAKUX KaK TTCUXOJIOTUSA,
TexHuka, ¢dusuka. OcHOBHast 00JIACTH NPUIOKEHUN — MaTeMaTHYeCKOe
MOJEJIMPOBAHNE YEJIOBEYECKOrO NMMOBENEHNA U OTHOIIEHUH MeXKIy JIIOIbMU.
Comonnka  Oblna  cozmama  Aympoit  Ayrycrunasmutore  [Ayr] B
1980 1. OcHOBbI 3TOM HAayKH 3aJ0XKEHbI MIBEHIAPCKUM — HCHUXUATPOM
K. I FOurom B 1921 1. B ero Teopum ncuxosiormdeckux tunos [FOmr|.
}OHF OPOAEMOHCTPHUPOBAJI YEThIPpE JABOUYHBIX PA3JIHYAIUX IIPpHU3HaAKa:
PaIMOHABHOCTD /HPPAIMOHATILHOCTh,  JIOTHKA/9THKA, CEHCOPHMKA/WHTYHUIIUS,
srcrpasepcus /uaTpoBepcus.  (TpyaHbiit  TepMHH — cencopuke — O3HAYAET
OLYLIEHNE MATEPUAJIBHOIO MHUDa, IHIIM, CAMOYYBCTBHUS, CEKCA U T.II.)
Ntoro mMeerca 2* = 16 tunos mromeii. MbI HCIIONB3YeM 37eCh COIMOHNIECKYIO



TEPMUHOJIOTHIO, a He TepmuHojgoruto FOura. B 3amagHol Bepcuy TUIOIOTHN
IOura (Maitepc—Bpurrc, Myers—Briggs) aHajoruvsnble TEPMUHbI UMEIOT
Jpyroe HaIoOJHEHUe, T.e. 3TO Jpyras kKiaccudukanusa. Vateprnperanys
AyrycTuHABHUIOTE SIBISIETCS TOYHOM, TIIYOOKOM M KOHIIETITYaTHHOM.

Ceituac sicao, aro Tunojiorust KOHra — nepeorkpbiTre. DTa THIIOJIOrUs ObLITA,
M3BECTHA HEOOJBIINM TPYIIIaM XKPeIoB erre B qpesHue BpemeHa [Cag]. B reopun
IOura mmeerca xkubepHerwdecKuil mMoaxof K (PUIUYECKOH CTPYKTYype MHUPA,
orrdaonuiics 0T hu3MIeckoro merHcrpuMa. Hekoropbie japyrue mpumepb
KHOEPHETHIECKUX acleKToB U3k MoxkHO Haditu B [Bpl], [Bp2].

OcHOBHBIM cJiecTBHEM TUNOJOrHN FOHra sIBASIeTCS TEOPHs WHTEPTUITHBIX
OTHOIIEHWH AYryCTUHABAYIOTE. DTO HEKAs PA3HOBUIHOCTD COIMATBHON XUMUM.
Eciu Mbl 3HaeM THIOBI JBYX B3aUMOAEHCTBYIONUX JHOMEH, MBI MOXKEM
pecKa3aTh B ODIMUX YepTax WX B3auMOOTHOIeHHs. Tabauia MHTEPTUIHBIX
orHomennit — wMarpuna 16x16 (cm. puc. 1). Wmeerca 16 WHTEPTUIHBIX
OTHOIIIEHUH.

BozMmokHO maTh BechMa TIOJHOE OMHMCAHME KaXKJIOTO THIA. DTO HEKas
PA3HOBUIHOCTD CONMAILHON 300JI0TMH. FCIM M3BECTEH TUI YEJIOBEKA, MOMKHO
€ XOpOIIeH TOYHOCTHIO MTPEACKA3ATh €ro MOBEIEHNE. DTO BayKHO B YIPABJICHUH,
OCODEHHO B YIIPABJIEHUN YKCTPEMATHHBIMHU CATYAITUIMHU.

KomanuecTBo NBOWYHBIX MPU3HAKOB HE OTPAHUYEHO 4-Msl KPUTEPUSIMU, OHO
MOXKeT ObITh YBEJIWYEHO, HO TAKOE yBeJuYeHue He CJIUIIKOM 3dddekturro. K
TOMY K€ CYIIECTBYIOT W JPYIHUe He3aBUCUMbIE KJIACCUMDUKAINMN IeJIOBEICCKIX
TUOOB, [O9TOMY Mbl MMEEM HaJIOKeHHe (Cy[EepIO3UINIO) KIIACCUDUKAIIIA.
MoxHO paccMaTpuBaTh TAKYIO CyIIEprIO3WINI0 Kak pasbuenue Tuia Ha
nonTunbl. Hampumep, Jjis KayKJI0ro COIMMOHUYECKOr0 THUIA MMEIOTCS MYKCKOM
U >KEHCKWU TTOATUTIBL.



16 conmuoHMYeCcKUX TUIIOB:

NJID, uHTYUTUBHO-JIOrMYECKUiT DKCTPABEPT (MPPAIMOHAIBHOCTD, MHTYHIIUS,
JIOTUKA, IKCTPABEPCHSI);

C3MU, ceHCOPHO-3THIECKHH WHTPORBEPT (MPPAIMOHAIBHOCTh, CEHCOPUKA, ITHKA,
UHTPOBEPCHS );

9CD, 3TUKO-CEHCOPHBINH SKCTpaBepT (PAIMOHAJILHOCTH, ITUKA, CEHCOPUKA,
KCTPABEPCHS );

JINU, nOruKo-vHTYUTHBHBIA HHTPOBEPT (PAIMOHAIBLHOCTD, JIOTUKA, MHTYUIIAS,
HHTDPOBEPCHS );

DU, 3TUKO-UHTYUTUBHBIA 3KCTpasepT (PAIMOHAILHOCTH, TUKA, WHTYUIWS,
SKCTPABEPCHS );

JICU, sioruko-ceHCcOpHbIl MHTPOBEPT (PalMOHAIBHOCTD, JIOIMKA, CEHCOPUKA,
WHTDPOBEPCHS );

CJID, ceHCOPHO-JIOTMUYECKUN 3KCTpaBepT (MPPAIMOHANBHOCTb, CEHCODHKA,
JIOTMKA, SKCTPABEPCHS );

DU, uHTYyUTHBHO-3TUYECKMH MHTPOBEPT (MPPAIMOHAJIBHOCTD, WHTYUIW,
9TUKA, UHTPOBEPCHS );

C99, cencopHo->THUECKUil IKCTpaBepT (MPPAMOHAIBHOCTE, CEHCOPUKA, ITHKA,
KCTPABEPCHS);

WNJIN, WHTYWTHBHO-JIOTHYECKWH WHTPOBEPT (HMPPAIMOHATIBHOCTh, WHTYHILHS,
JIOTMKA,, UHTPOBEPCHS );

JIND, JIOrMKO-UHTYUTHBHBIN SKCTPaBEPT (PAlMOHAIbHOCTD, JOIMKA, WHTYUIIUS,
KCTPABEPCHS );

DCHU, 3TMKO-CeHCOPHBIH WHTPOBEPT (PAIMOHATIBHOCTH, 3THUKA, CEHCODPHUKA,
HHTDPOBEPCHS );

JICD, JIOrMKo-CeHCOPHBIH 3KCTpaBepT (PalUOHAIBHOCTD, JIOTHKA, CEHCOPUKA,
SKCTPABEPCHS );

OUU, 9TUKO-UHTYUTUBHBIA MHTPOBEPT (PAIMOHAIBHOCTD, ITUKA, UHTYUIMS,
WHTDPOBEPCHS );

1D, WHTYUTHUBHO-ITUYECKHUH 3SKCTPaBepT (UPPAIMOHAILHOCTh, WHTYUIUS,
3THKA, IKCTPABEDCHS);

CJIU, cencopHo-oruueckuii MHTPOBEPT (UPPAIMOHATIBHOCTD, CEHCOPUKA,
JIOIMKA,, UHTPOBEPCHSI ).



16 MHTEPTUITHBIX OTHOIIIEHMIL:

Toxnecrso (1),

HyamsHocTs (ny) (momosHenue),
TMonyayanprocTs (111),

AxruBanus (a),

epkaisio (3e),

Henosbie (ne),

Mupax (M),

Cynepsro (c3) (cum6buos),

IMonras MPOTUBONOAOKHOCTE (1) (HoraleHue),
Keasuroxaecrso (Kr) (mapasenbHbIil HHTEIIEKT),
Koudaukr (kd),

Poacreennocts (p),

3akazuuk (3+),

TMonzakas3sblii (3-),

Konrponep (k+),

TMonkouTpoabHBI (K-).
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Puc. 1. Tabauiia "HTePTUMHBIX OTHOIITEHU.

Tak Kax HEKOTOPbBIE OTHOIIEHUST HECHMMETPUYHBI, CIAEAYET [T 3aJaHHOTO
THIIA BBIOPATH €r0 CTPOKY Ha puc. 1 u B Hell HANTHU OTHOIIEHUST HTOTO CONUOTUTIA
CO BCEMU OCTAJTHHBIMHU CONUOTUIAMH.

[Monmesnast cummerpudnas dopma mana wa puc. 2. Cm. Takxke puc. 8, 9.
Pexkomennyercsi cienars Takyio hopMy st KaXKI0r0 THIIA, UCIOJb3ys puc. 1.

Crpora Ha puc. 2 Ha3bIBaeTCd k6adpa. TakuM 00pa30M, B COIMOHE YETHIPE
KBaJpbl. B Kaxj0ofl KBajpe — [Be AyaJibHBIE [Mapbl, 3TH Tapbl 3ePKAJIHHO
cummerpudnbl. KBampa — Hekoe 3amMkHyTOe Cco00IecTBo. lyaabHOCTH

n=s

CJIin



— BBIJIEJIEHHOE WHTEPTUIIHOE OTHOIIEeHWe, OHO ofecneuyuBaer (ABJAAACH
HEOOXOIUMBIM YCJIOBUEM ) HAUILYUIIHE CYIPYKECKHe OTHOLICHUSI.
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Puc. 2. Unreprunuble oTHoenus ajiaga NUJID.

Tak HasbiBaeMas modeas A (10 umenu Ayipbl AyryCTUHABUYIOTE) ABJIAETCS
dbysamamenTom cormorukn [Ayr]. 9TO KOMIAKTHAsA CHMBOJHYECKAS MOJEINb,
HE noxoXkasa Ha audPepeHnuanbHble yPABHEHNA WJIN KAKWE-THOO TPUBBIYHBIE
cTpYKTypbL. D dekTuBHOCTD Modeay A Komoccanbaa. Mbl He MOXKEM 1ATh 3/1€CH
OIIHCAHKE ITOH MOMENM, TaK KaK 9TO MOTPedOBaIO OBl OOJBIIOrO KOJIHUIECTBA
npuMepoB. Teopusi MHTEPTUITHBIX OTHONIEHWH HEBO3MOXKHA, BHEModesu A.

HeobxomumMo 1mom4YepkHyTh JUCKPETHYIO npupoay Oasuca FOura (ero
AponyHblx npusHakoB). Ilcuxosmorm mnocme Hwura rosopuiu o "Gosee
3KCTPaBEPTHBIX JMUYHOCTAX" M "MeHee skcrpapepTHbIX JjmdHOCTsX", "Gosee
PAIHOHAIBHBIX JUIHOCTAX" M "MeHee palMOHANBHBIX JUIHOCTAX" M T.O. DTO
0GECCMBICIIEHHOE COLMAIbHOE siBJIeHHe. TepMUHBI axempasepm U UnmpPosepm
— JTUKeTKH s JByX KoHCTpyKmwit. Kakmasa koHcTpykims paboraer u
B 3KCTPABEPTHOM, W B HHTPOBEPTHOM DEXUMAX. IDTO BEPHO I KaXKIOM
auxoromun FOwra.

2 Ilepuoaumyeckas cucrema comuona (IICC)

IMepuonuyeckas cucrema couuona (IICC) — oauH U3 HEHTPAJIBHBIX PE3YIbTATOB
B CONMOHUKE, Hambosee dk30THyUecKuit u Hemsydenubrii. [ICC Obrna coszmana
I A. Hlynemanom [IIT1] B 1986 r. Owa wHcnupupoBaHa dakTaMu
HADYIIEHWS HANPABICHHAS B HECMMMETPHYHBLIX HMHTEPTHUIHBIX OTHOIICHHSX.
CornacHo Momenu A HampaBIeHre HHHOOPMAITHOHHOTO HATIPSIKEHWST OMTPeTeIeHO
JByMsl 3aJaHHBIMH THIAMH. Ha TPaKTHKE OHO 3aBUCHT OT CHTYAIWH.
B cencoproit curyammm (curyamus 3dect u  cefinac) WMEET MECTO OIHO
HAIpABJEHWEe, & B HECEHCODHOH cuTyanuu (Me 30ecb, WM He celinac, WiIn
ne adecv + me celivac) HAIPaBJIEHHE NPOTUBOIOJIOKHOE. Takoe HempsMoe
(necencopHoe) nHGOPMAIMOHHOE B3aUMOIEHCTBUE HABBIBACTCS UHIMYUMUGHbIM
63aumodeticmeuem. IT0 nHTEpeCcHDIH 00beKT n3ydenus [Bp4d], [Bp5].

I[ICC nosBomsieT HAXOAWTH HANPABJEHHE W OUEHMBATH WHTEHCUBHOCTH
MHMOPMAIIMOHHBIX  B3aUMOIEICTBHIA. IIpu  xoucrpyupoaunuu  IICC



[Mlynbman WCIOMB30BA CHCTEMY KOAMPOBAHUST THUIOB AyryCTHHABHYIOTE.
Ayrycrunapuytore, kak u LllysbpMaH, CHJIbHBII MHTYHUT, HO3TOMY HUKAKOI'O
JIOTUYECKOTO JTOKA3ATENbCTBA 3TOH KOHCTPYKIMU He cymiecTsyer. (Moxker
6birh, B IICC ecrb ommbku? a, ecrb.) ITCC Obuta CKOHCTPYHpPOBaHA
9KCIEPUMEHTAIBLHO. PeasibHO HMEITCS SKCIePUMEHTAJTbHBIE OCHOBAHUS JIJIs
cronbuos 1, 2, 6 u aia Hekoeil oyeHb oOmmed cxembl. Croibunr 3, 4, 5 ObLIM
noctpoensl IlyTbMaHOM HCXOIs U3 €r0 MOHUMAHUA CUMMETPHH.

Basuc mmxorommm FOHra —  panmmOHANBHOCTB/MPPANMOHAIBHOCTD,
JIOTUKA/3TUKA, CEHCOPUKA/UHTYUIINS, SKCTPaBEpPCUsi/ uHTpoBepcusi. JIBOMIHbI
Kon Tumna, cornacuo lllymebmany, ecTh 1 And mepBOil TO3WITMH B KayKIOU
muxoromuu u 0 myist Bropoit mosunuu. [locienoBarenbHOCTD IUXOTOMMIA:

IJIsi PAlMOHAJIOB: PAIMOHAIBHOCTD, JIOTHKA/3THKA, CEHCOPWKA/WHTYWITHS,
9KCTPABEPCHsl / MHTPOBEPCHS;

ISt VpPanAoOHAJIOB: APPAIMOHATTEHOCT, CEHCOPWKA,/ MHTYHIINS,
JIOTHKA /9THKA, IKCTPABEPCHsT/ HHTPOBEPCHS.

Takas HEPETYISAPHOCTD MIPOUCXOIAT u3 CHUCTEMBI KOINPOBAHUS
Ayrycrunasuuiore. B ee cucTeme KOMMpOBaHMS TOJMBKO TPU  TO3HIINH,
a deTBepTad TO3WIMUS KOAUPYETCA MOCTEIOBATETLHOCTBIO  JUXOTOMUIA.
Panuonasbuple acnekTbl MHMOPMAIMOHHOIO IOTOKA — [A02UKG U 9MUKA;
WPPAIMOHATBHBIE ACIEKThI — CEHCOPUKA W UHMYuyus. TaxkuMm o0paszoM,
pAIMOHANBHBINE THUI WMeeT JIOTHKY B TEPBOH TO3WIIMH CBOErO KOAA, a
UPPAIMOHAJIBHBIM JIOTUYECKUU TUI WMeeT B IEPBOH MO3UIWK CEeHCOPUKY WA
UHTYUIUIO. B mppanuoHaIpHOM ciiydae JIOTUKA HAaXOMUTCA BO BTOPON IO3UIINAU.
Tperbst NO3UIHSA KOAUPYETCS TUXOTOMUEH IKCMPAEEPCus /uHmMmposepcua,

CJID NN T

0111 o) DCU 1000

DD 0101 1010 o1

JIC 1011 | sud | ¢jm | 0100 U™’
1111 TR 1001 0110 i 0000

1101 TN Re) 0010

JICH 1100 0011 n»
1110 0001

Puc. 3. IICC IIyasmana.

Hpumep 1. < Koopamuarer C93 (2, 0.5) . Ormernm, uto Tabrmna mveer
HEeTpaJuIMOHHOE Hampasaenue ocu 0y . >

Tuner B IICC ynopsimodeHbl MO UX TPOMKOCTH OT JIEBOTO BEPXHErO yIJIa
ITCC x npasomy HmxHeMy. CaMble FPOMKHE THIILI HAXOOATCA B JICBOM BEpXHEM



yrouy. Hekoropbie pacxoxkiaenusi ¢ 9TuM OpuHIUNOM B nepsoit Bepcuu [1CC
6bun obuapyxkenbl B [Bp3|. Hanpumep, 199 rpomue, yem M. Takxke, no
Iyabmany, mpenmnonaraercs oauoponuocts crosbios IICC. Ho B 3-m u 4-m
CTOJIOIAX HAXOAATC KOH(DJINKTHEBIE TTaphI.

Pacemorpum  2-it cromben, (CJID, 9C, JIUD, JICU), urobbl Haiitu
MpaBUJIO, uCoNb30BaBineecs IIlyabMaHOM JJist YIOPSIIOYUBAHUS 3JIEMEHTOB
I[ICC. Cumpon O ecTh BBIpayKEHWE T'POMKOCTH THUIA B 3ITOM CTOJIONE, OH
MUTPUPYET cJieBa Hapapo. jg 5-ro cTosibia 910 npaBuiio 0yaer BBIIOJHEHO
mocJsie mepeBopaduBaHusg cTosidna. B 3rom ciaygae U9 Oyner momerren B
BEPXHIOIO TTO3UIKIO 5-T0 CTOIOIIA.

IIycts 3-it u 4-# cTosbuBL OyAYT YHOPSAOUYEHBL 110 ITOMY Ke NPUHIHIY. B
3-m crosbre MbI mocTaBuM cuMBOa () B mepByio mo3uimio. B 4-m crosbie B
NepBOil mo3unuy Mbl UMeeM cuMBOJl 1. Bayrpu u 3-ro, u 4-ro crosnbua cuMBOI
0 MUrpHpyeT cjieBa HAIpPaBO, KOTJA 3JEMEHT B CTOJOIe omyckaercd. Takum
06pazoM MbI MOJIyYaeM OJIHOPOJIHbBIE CTOJOIHI.

CJI> ns> T
0111 Re) DU 0001
DD 0011 1001 i

JCcH | 1011 | ¢dn | sem | 0010 1 i)
111 | gy | 0101 | 1010 | by | 0000

1101 Cn Jnn 0100

JICH 0110 1100 DN
1110 1000

Yy

Puc. 4. IlepBag kapta ycoBepmenctBoBanHoii IICC.

Tabmauia wa puc. 4 WMeeT WHTEPECHYI0 CUMMETPUYHYHO) CTPYKTYpy. Ha
TPAHUIE TAOJUIBI PACIOJOXKEHBI KOMIIOHEHTH! KOHMIUKTHBIX map. Ho ™Mbl
BUIUM KOMITOHEHTHI KOH(MJIMKTHBIX [TaP U B COCEIACTBYIOMNX 3-M 1 4-M CTONOMAX.
[Moaromy B IICC ectp aBa paspbiBa. Ilepsbiil paspbiB — MexAy 3-M u 4-M
crosibraMu. DToT paspbis BuyTpennuii. [lo muenuro llynbmana, sta obmactsb
comepxkuT danrtombr keaap [I112]. Bropoii paspbelB BHeNTHHE, 3TO TpaHWIaA
tabmunel. Urak, [ICC cocrout u3 nByx gacreit. s kaxa0ro Tuma ero ayaj u
koHpIUKTED Haxo#aTcsa B nmorycroponneii wactu ITCC.

Ha rpanwune Tabauibr uMmeroTcs: ase ayaibhbie mapbl JICO-9UN u CJID-
USDU. B srom ciaydae paspblB MeXKJy AyajJaMd — 3TO BHENIHUN pa3pbiB.
[Ipeamosnoxum, 9T0 TAOIUIA JOTKHA ObITH CKJIEEHA TT0 ITUM TYAJbHBIM MMapaM.

Temeps MBI MOXKeEM OOpeNeUTh CcKjaewBanue tabaunsl puc. 4. Ilycrs
JlyaJibHble Mapbl OyIyT YHNOPsIOYEHHBIMU: (9xcmpasepm, unmposepm). B
MIEPBOH MO3UINK TYCTh OYIET IKCTPABEPT.

Omnpenesienne 1. < Bekrop or skcrpaBepra K MHTPOBEPTY B AyaJIbHON
mnape Ha30BeM JYaabHbLM COGU20M. D>



Corytacuo puc. 4 mojydaeM ayajbHbIE CIBUTH:

MJ19-C3U(2, 1.5), DUD-JICU(-2, 2.5), CID-WII(2, -0.5), JICD-DUHU(4, 1.5),
DCR-JINN(2, 1.5), CAD-UDN(4, 1.5), JIMI-DCHU(2, -0.5), MID-CJIN(-2, 2.5).

Kasxaprit cromber; 3toii Ttabsuipl npeacrasiaser coboit kBagpy. MoxkHO
BUJIETh, UTO JJId MEPBOI M TPEThell KBAAPbI BBIMOJIHAETCS 3aKOH COXPAHEHWA:
B 9TUX KBaJpax COXPAHSIETCs jyajibHOe cMmermneHue. Bo BTOpo#t m dersepToii
KBa/Ipax 3TOT 3aKOH MMeeT UCKIodeHus. Vcxons U3 MaTeMaTudecKoro onbiTa,
MIPEIIOIOKHAM, YTO WCKJIIOUYEHNS O3HAYAIT HAJWYNE PA3PBIBOB B HEKOTOPOM
rI00abHOM peryasipaoM o0bekTe. Mbr pacmosiaraeM TOJBKO OIHON KapToi
91Oro 00bekTa. EcTecTBEeHHBIH miar — PEKOHCTPYMPOBATH HWCXOMHBIN OODBEKT.
[Iycth Hekwit MOXOXKWIT 3aKOH COXPAHEHWSs BBIMOJHAETCA [IJIsI BCEX YEeThIPex
KBa/JIp. 33/1a/IUM CKJIEHKY TabJUIbI IPU TTOMOIIH BTOPOM KapThI.

CJI9 x
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Puc. 5. Bropaa kapra IICC npeacraBasier coboit mpaBmUiio cKJIeiKkn.

CorytacHo puc. 5 MOIyYaeM JIyaibHbIE CIBUTH:

WJID-CON(-4, 2.5), DUD-JICU(4, 1.5), CID-WIN(-4, 0.5), JICI-DUN(-2, 2.5),
DCR-JIAN(-4, 2.5), CJII-MDN(-2, 2.5), TUD-ICHU(-4, 0.5), WID-CJIN(4, 1.5).

VY Hac ecTh BA AyaJbHBIX CABUTA JJIf KaXKION IyaJbHON mapbl. Boibepem
CABUL, UMEIOIIUHA MUHUMAJIbHYIO JJIHHY. MUHUMAaJIbHBIE 1yaJbHbIE CABULU:

TJI9-CO(2, 1.5), SUD-JICU(-2, 2.5), CID-WIN(2, -0.5), JICI-SUN(-2, 2.5),
DCI-JINN(2, 1.5), CAI-MIN(-2, 2.5), JIMI-ICH(2, -0.5), MID-CJIN(-2, 2.5).

Temneps 3aK0H COXpaHEHNs HE NUMEET UCKII0UeHNH. MUHUMAIBHbBIN 1y IbHbBIH
CIOBUT COXpaHsieTcsl B Kaxkmoil keazpe. CkienBas BMecTe JBe KapThl (puc. 4,



puc. 5), nonyuaem IICC B Bune muoroobpasusi.

I[ICC cocrour u3 aByx 4gacreit. Crondupr 1, 2, 3 — mepBasi 9acTh, CTOIOIBI
4, 5, 6 — Bropaa uactb. Kaxknaa kapra comepxut obe dactu. KommoneHTb!
Kaxk7o# mya’dbHOW mapbl (M KakIoil KOHMIMKTHOH mapbl) TPHHAIIERKAT
pasubiv gactam [TCC. Ucnonn3ys anrebpandeckuil si3biK, MOKHO CKa3aTh, 9TO
ua I[ICC mefictByer rpynma Zs .

B ompenenenun mpoexTHBHON ItockocT RP? rpynna Zo aeficTByeT Ha
cdepe S?. IIpocrpancrso opouT

RP? = S?/7,

SABJISTETCSA TPOEKTHUBHBIM OOBHEKTOM.
Awnajiornuno, nycts S — coumoH (COBOKYHHOCTH 16-TM  THIOB).

IIpocTpamcTBo opbuT
SP? = PSS/Z,

ABJIgeTCA IPOEKTHBHBIM 00bekToM. Toukm mpocrpaHcTsa SP? — nyanbHBIE
napbl (Wi KOH(MIUKTHBIE HApbl, €CJU Mbl DACCMATPUBAEM BMECTO AyajbHbIX
map kondmkTHBE). HToro MbI mMeeM ase Bepcum SP?: gyampmyio n
koudukTHyo. B Kaxnoit Bepcun SP? umeerca 8 Touex.

3 JIBe merpuku Ha IICC

Cormacuo Illynpmany, MexKIy JI€BBIM BEPXHUM YIVIOM M HPABBIM HUKHUM
yraoM puc. 4 cymiecrByer Hekoe Hanpsxenue. OnpejieseHue mysibMaHOBCKOM
K-merpuky  uHQOPMALMOHHOIO HALPSKEHUA MEXKJY JBYMs 33JIaHHBIMU
tunamu MOKHO Hafitu B [[1], [[I3]. JIyuumit ucrounuk [III3]. K-merpuka
©CTh 3HAKOHEOIIPeIe/IeHHAsT (DYHKITUST PACCTOSHHSL.

Oupepenenue 2. (Illynbman) < Ilycrs t1,t2 — xBa Tuma. Ilycrs
KOOPAUHATHI TUIOB t1,ts B IICC

ty = (x1,11), t2=(w2,¥2).

Ilo ompemenenuio
K(ty,t2) = sign(A)/|A|. (1)
3mech
A = pisign(p.) + pysign(py),
Pz = T2 — X1, Py =Y2—Y1.

K(t1,t2) — undOPMAIMOHHOE HAIIPIXKEHUE B CEHCOPHOMN cuTyanuu (CuTyarus
adeco u cetivac). B unryuruBHON curyaimyu uHGOPMAIMOHHOE HANPSAKEHUE
pasao —K (t1,t2). >
Onpegenenne 2 HeroaHO. Mbl JO/IKHBI IPUHATH BO BHUMAHUE BTOPYIO KAPTY.
Onpenesenne 2* . < Ilyctb t1,t2 — aBa Tuma. IlycTh KOOPIUMHATHI TUIIOB
t1,t2 B i-i1 KapTe
£ = (alyl), = (vhub).



BriGeper KapTy ¢ MEHEMAJILHBIM €BKIUIOBBIM paccTogrneM d(tt, 1), roe

d(ty,t5) = 1/ (p2)? + (p})?,

B sroii kapre K(t1,t2) Bbraucasierca o ¢gopmyne (1). >
ITpumep 2. < Iycrs t; = JINI, to = NN
Paccmorpum kapry puc. 4 (i = 1). Toraa

t1 = (1,2), t3=(51.5).

Nveem p, =4, p,=-05, A =16-1+025-(-1) = 1575, d~4.
Cnenosaresibio, K = /1575 = 4.
Paccmorpum kapry puc. 5 (i = 2). Torna

2 =(4,2), ti=(2,2.5).

Umveem p, =—-2, p, =05, A =4-(-1)+025-1 = =375, d=2.
CnenoBarensro, K = —/3.75 ~ —2.

MuHuMmanbHOE paccrosaue d ~ 2 .

IToatomy mbI BbiObEpem BTOpYIO Kapry ¢ d=~2, K~ —2. B cencopnoii
cutyaruu nojydaem nampsokenne or U9U k JIND. Mo Ulynsmany sToro He
MOKET ObITh.

Nureprumuoe  ornomenwe JIMI-UDU — komtposms  (K+). 910
acumMmerpudHoe orHotmenne. Momens A gaer wHampasmerwe JIN9— BN
B goboit curyanuu. [ICC Ilynemana maer wanpasienue JIND— UDU B
cencopuoii curyanyu. [pasunbnoe nanpasienue JIND«— MU B cencopoi
curyanuu. Jdnga sadbdexkrupnoro KoHTposis (ecsiu o nodemy-iu6o nyxen JID)
HEOOXOUMO M3MEHUTh CUTYAIUio. B MHTYUTHUBHON CUTyaluu B3auMOMEHCTBUE
JIND — U9  wmoxer 6bith  3ddextuBubiM. Hampumep, JIMD  wmoxker
koHTpOUpoBarh UDU mo teedony mim 1m0 3J1eKTPOHHOM To4uTe. TOT 3 hekT
omucan lyapmanom (UDUW) ([III3], ¢.53), HO OH He MOr €ro OOBLSCHUTH,
BBIHY2KIEHHO 00x0msch dpaszamMu 06 0cobO TPyAHON Ku3HM O€33aIMUTHOTO
nsn.

ApTOop moaTBepKIaeT yKasaHHBIA 3pdekT. MoKHO JaTh eMy O0bsCHEeHUe
[Bp3]. MaTpOBEpTHAS MHTYUIMS — OJMH W3 IVIABHBIX HHCTPYMEHTOB CO3HAHMUS
JIND u UDU. UnrposepTHas WHTyUIMS paboTaeT 3a MpeIegaMu CeHCOPHON
curyaruu. CrremoBaTebHO, HE WMEET CMBICIa KOoHTposmpoBars WIUW B
cercopHoii curyaruu. Ero ram mer. U9U — rnybokwuit uaryut. Takum obpazowm,
UMeeT MECTO WHTYUTUBHBIH KOHTPOIh. >

Onpenenenne 3. (Ilynbman) < B ciyuae K = 0 MBI TOBOPUM O HYAb-
Konmaxme. >

Hampumep, nBa denoBexa OMHOrO TUIA HAXOAATCH B HyJIb-KOHTaKTe. Hysih-
KOHTaKT O3HadaeT nmoHuManne. OH TakKe 03HAYAET OTCYTCTBUE HHTEPECA.
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JI3 COU 9C3 JIMU U3 JICU CJID UM C33 WJIN JINS 3CU JICD YU N33 CJIN
wr» 0025 -09 2210 23-11 3210 2111 14 -1.7 3219 20
com -2.5 0.0 -3.2-09 -1.8 3.0-36 09 -21-10-3.0-1.1 1.3 1.0 -2.0 -1.9
scs 09 3.2 00 2519 20-10 -1.3 1.1 3.0 1.0 2.1 -0.9 3.6 -3.0 1.8
g -2.2 09 -2.5 0.0-20-19-32 1.7 -14-11-21-1.0-3.2 1.1-23 -1.0
sus -1.0 1.8 -1.9 2.0 00 1.5-21 22 00 1.1-13 10 3.0 2.7 0.9 1.7
jgcnm -2.3-3.0 -20 19-15 0.0 -3.0 -2.1 -1.1 -3.2-1.0 1.3 -1.8 3.0 -3.6 0.9
o 1.1 36 1.0 3.2 21 30 0.0 1.5 1.8 32 2025 1.1 42 3.0 2.7
wsn -3.2 -09 1.3 -1.7-22 2.1 -1.5 0.0 -3.0 -1.1 1.9 -2.0 0.0 1.1 -1.8 3.0
¢ -1.0 21-11 14 00 1.1-18 3.0 00 1.9-09 10 -20 25 1.3 1.0
wm -2.1 1.0 -30 1.1-1.1 3.2-32 11-19 00 3.0-09 1.9 2.0 -1.0-1.3
ams -1.1 3.0 -1.0 21 1.3 1.0 -2.0-19 09 -3.000 19 -1.1 3.2 -3.2 1.1
scn -14 1.1 -21 1.0 -1.0 -1.3 -2.5 2.0 -1.0 09-19 0.0 -3.0 1.8 -1.1 0.0
Jcs 1.7 -13 09 32-30 1.8 -1.1 00 2.0 -1.9 1.1 3.0 0.0 1.5 -2.1 2.2
sun -3.2-1.0 -3.6 -1.1-2.7 -3.0 -4.2 -1.1-2.5 -2.0-3.2-1.8 -1.5 0.0 -3.0-2.1
s> -1.9 2.0 3.0 23-09 36-30 1.8-13 1.0 3.2 1.1 21 3.0 0.0 1.5
cm -20 1.9 -18 1.0 -1.7 -0.9-2.7 -3.0-1.0 1.3 -1.1 0.0 -2.2 2.1-1.5 0.0

Puc. 6. K-merpuka. Ctpoku garor nH(OpMAaIOHHOE HAIIPSXKEHHe.

ITpumep 3. < Crpoka JIND npencrapisier nHGOPMAITMOHHOE HAMTPSTYKEHUE
or JIND x apyrum tunam. Hanpumep, K (JIND, CJIN) = 1.1. 1o orHoIeHne
HOAKOHTPOJIbHOCTU (KOHTPOJb co croporbl CJIN mo orHomenuio k JIND).
Ho B cencopnoit curyanuu koutposs JIND co cropousr CJIU we paboraer.
Hanpasnenue urdopmaruonsoro nanpsizkenusi JIND— CJIN. B unryurusuoit
cutyarnun nanpasienue JIUD«— CJIN. DkcrnepuMeHTATbHBIE TOATBEPXKIEHUS
MOJIYY€HBI ABTOPOM.

JAUD — wunrywruswbii tun  (cMm. npumepst 2, 4). Her cwmbicaa
KOHTPOJIMPOBATH €r0 B CEHCOPHOH curyamwu. Tpebyercd WHTYUTHBHBIN
kouTposb. Ho CJIN cencopuk! Tem He MeHee MHTYWTHUBHBIN KOHTDOJIb MMEET
MecTo. D>

CorutacHo Mofenn A TOJIBKO HEKOTOPHIE OTHOINIEHWs] ACHMMETDHYHBI (3aKa3
u kouTposib). Cornmacuo TICC acumMeTpudHbL BCe OTHOIEHUST (38 UCKIIOYEHUEM
cnygasg K =0).

Hpumep 4. < K(JINI, UJIN) = —3.0. Jta napa 3epkambHasg. JIID
skctpasept, WJI1 wunTpoBepr. Tem He MeHee B CEHCODHON CHTyaIuu
nanpasaenue JIND — NJIN. O6bsicHenne To ¥Ke, 9TO M JJist TPUMEPORB 2, 3.

Bosee TouHO, BOT IOTHBII CIMCOK TAK HA3BIBAEMBIX 0eAbE UHMYUumos: I,
SN, UJIN, JIND. B coumonuke mMeercda nBa Buaa uHryurmu. besos (=
UHTPOBEPTHASA) MHTYHIIUS BKJIOYAET BPEMs, Peauruio, Mudosioruo, odpasHoe
mbienne, uadGopMmanuio (B HekoeM y3koMm cmbicae). OHA HE CeHCOpHAs,
BpeMeHuIoo0Has (eCTh Takoli TEPMHUH B JIODEHIEBOH reomerpun). depras
(3KCTpaBepTHAs ) UHTYULMA — 3TO IPUIMHHOCTD, IIOHUMAaHue. B Hamem ciaydae
B3anmoneiicreue JIND-UJIN — B3ammopeiictBue nByx '"Genbix wHTYUTOB'.
3HaYUT, HAPABJICHNE B3ANMOACHCTBAS NMEET BUIKCMPAEEP — UHMPOGEPM,
HO 3TO B3aMMOJIEHCTBUE MMEET MECTO B MX "IpocTpaHcTBe Oesoil mHTyumuu'",
T.e. B UHTYUTUBHOM CUTYyAaITUH.
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[Mpumepst 2, 3 — 310 TpuMepbI TAKUX "OETONHTYUTUBHBIX " B3aUMOIEHCTBIIA.
>

Ucxonst uz puc. 6, 7 UM XOPOIIO U3BECTHBIE KOJbIA KOHTPOJIS ¢ HOBBIMHU
3HaveHusMu K .

NI conu 2C3 JINN
123 | -1.8 713 1732
JICH DU nsn CJID
| —1.1 |11 T-1.9 1-25
C22 nJjn JIND 2CH
125 1 1.9 T-1.1 T1.1
1404 JICD CJI ns>
| —3.2 | -1.3 718 1-2.3
NI Ccou 2Cd JINN

Puc. 7. Koabnma KOHTpoJIs.

Paccemorpum puc. 7. Inisigsg Ha TpeThe KOJIBIO, MbI MO2KeM CHOPMYINPOBATH
BAXKHOE CBOUCTBO. HHMYyumusHomy nNoOKOHMPOILHOMY — UHMYUMUCHbLT
KOHMPON,  CEHCOPHOMY  NOOKOHMPOALHOMY  —  CEHCOPHBIT  KOHMPOAD.
Bo3MoxkHO, 3TO CBOHCTBO CIIPABEIIMBO TOJBKO IJjisd "Oeablx WHTYUTOB".
NSOU — OGenblit HHTYUT, HO UMEET MECTO CEHCOPHBIN KOHTposh NDU— DCI.
CJIN cencopuk, HO UMeeT MECTO UHTYUTUBHBIN KOHTpoab CJIN— JIND.

B Tperbem KOJbIe HET UCKIIIOYEHUN U3 ITOrO MpaBmwia. B Ipyrux KOJIbIAx
€CTb UHTEPECHBIE UCKJIOUEHUSI.

IIpumep 5. < 1) He cymecrByeT CeHCOPDHOTO KOHTDOJST JUJIs Tak
HazbBaeMbix "uepHbix cencopukos" CID w CJID. Dru jaBa Tuna Haubosee
Mormabie. Boms — wx mporpamvuas Qymkmug. MHODIA MOXHO BHUIETH
PE3YABTATHI TOMBITOK Takoro "cencopuoro koutpossa" co croponsr ICU B
ornomernnn CJID. Onu BRINIAAAT KpafiHe HeyJ auHBIME (CHHSK TIOJ, TJIA30M
n mp.). Haobopor, CO9 u CJI9 He MOryT KOHTPOJIMPOBATH KOrO-InbO B
MHTYUTUBHON curyanuu. Takum 06pa3oM, 9TO HCKIIOUYEHNE eCTECTBEHHOE.

2) KUY, WIN)=11. B cencopHoii curyaruu HalpaBIeHUe
DU — NJIN. dTo napa KOHTPOIEP-TOAKOHTPOIbHLIMN, 00a "benble naTynTH ",
HO KOHTPOJIb €O CTOPOHBI DV ceHCOPHBIH. DTO HOATBEPKIACTCH ABTOPCKUMU
HaOJIIOOCHUSIMH.

MoyKHO J1aTh 3TOMY CIEKyJsTHBHOE oObsicHenne. NI — wuneonor, NJIN
— yuenbrit. meosior He MOXKET KOHTPOJIUPOBATH YUEHOIO WHTYUTUBHO. Takum
00pa3oM, UCKIIOYEHHE BBINISIAT O0Iee-MeHee eCTeCTBEHHO.

3) Uwmeerca wnHrywrHBHbIE KOHTpOab B nape JICI-CIOU. Dro
MO/ITBEPIK/TAETCST  ABTOPCKUMHU  HabmiofneHusMu. Tem He MeHee cM. HHUKe
yciosue (2). >

MbI BUAMM, 9YTO OTHOIIEHHE KOHTPOJS SBJISIETCS BBIJCTECHHBIM THIIOM
oruomerwii. [Togydaem ecTecTBEHHOE YCIOBHE

K (3kcrpasepr, uarposepr) > 0. (2)
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Jna TICC Hlynapmana oHO He uMeeT MecTa. B ycoepmiencTsoannoit IICC ecthb
HECKOJIBKO MCKJTFOYEHHH M3 3TOr0 MPABUJIA:

9CI-UdN,

JIND-U3U,

JIND-NJINA,

JIC9-COU,

JICO-UJIN.

3necy napa JINI-UJIN zepranbha. Cwm. npumep 4. Bee ocrasbHbie napbl

KOHTPOJIbHBIE. VICKTI0UeHe UMeeT MECTO, eC/TH 3TO HEOOXOIUMO s KOHTPOIst!
Jlamee, nMeeM XOPOIIIO U3BECTHBIE KOJBIIA 3aKa3a C HOBbIMY 3HaUYeHus MU K .

JiNJIE) CcPU 9CD JINN

1 1.0 1 3.0 71.0 1 -1.7
DI JICH CJID 141

10.0 | —3.2 7 -2.0 12.0
(¢ek) NN JID ACU

| —2.0 120 13.2 170.0
JICD DU 193 CJIn

1 1.7 | —1.0 7 -3.0 T -1.0
i) cRU 90D JIn

Puc. 8. Koabiia 3akasa.

DTU KOJbIA 3aKa3a HeperyasapHbl. WMETca CceHcopHble 3aKal3bl st
WHTYUTOB W WHTYUTWBHBIE 3aKa3bl IJIsI CEHCOPMKOB. PaceMoTpum Xoporro
u3BectHblidl (6naromapst HlyibMaHy) 3aKa3HO-KOHTPOIBHBIH TPEYTOJbHIK

Com
1.8/ 1-1.0
3CH JIIN

3necs CJIN cencopwk, mo3TOMYy WHTYWTHBHBIN 3aka3 or JIMU we paboraer.
DCO-JIUU — nyanbHast mapa, MO3TOMY XOPOIIeil Koppekiueil OyaeT ceHCOpHbIi
KOHTPOJIB oT DCI x CJIN.

Ha pI/IC. 9 JaHbI XOpOHIO N3BECTHBIE 3&Ka3HO-KOHTpOIH)HbIe KOJIbIla C HOBbBIMHU
3HageHuaMu K .
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UID CAU I CAU ACH JINN ACH JIN
1.0] / —1.8 2.3\, 1 3.0 10T~ 13 3.2 /1 -17
AU JICU DU JICU CJI3 1N CJID UM
00], —1.1 LIN ] =32 —2071~ -25 ~1.9 /120
CRD NN CPD WIN JIND BCHU JIND BCU

—2.0] /1.9 2.5\, ] 2.0 3.2 1~ —1.1 11,100

JIC® 1N JICR PUn 133 CJIn 133 CJn
171/ —3.2 13N, | -1.0 —3.01~ -23 18 /1 -1.0

D CAU I CBU RCH JINN CH JINN

Puc. 9. Kosbna conmaabHOTo mporpecca.

4 TIIpoexkTuBHas apudmMeTuka

ITpumep 2 o3mauaer pacupocTpaHenre WHGOPMAIMOHHOTO HANPSIKEHUS 9epe3
BTOPYIO KapTy, T.€. dYepe3 HeKyl abCTPaKTHYI0 OECKOHEYHOCTh. DTOT
npuMep He eIVWHCTBEHHBIH. ABTOpPOM OBUIH PACCMOTPEHBI W HEKOTOPHIE
apyree napel. Hanpumep, K(JIUD, M193) = —3.2. 910 3HAYEHHUE TOJYUIEHO C
MIOMOIIBI0 BTOpOit KapThl. OHO 03HAuYaeT pacnpocTpaneHue HHGOOPMAIMOHHOTO
HANPSIKEHUsT 9epe3 BTOPYIo KapTy. M3Menenne HanpasaieHust HH(GOPMAIHOHHOTO
vanpsokenust or JIND — N9 B muryurupHOil curyarmyu Kk JIND«— NI B
CEHCOPHO# cuTyarmyu ObLIO OTMEYEHO aBTOPOM. TakwMm 0Opa30M, MBI HMEEM
HEKYIO MPOEKTUBHYIO TEOMETPHIO.

B mpoektusHON reomerpun  Jiimepa—Bapmamora  [Bapl], [Bap2]
MOXKHO BHUIETH MOXOXKYI0 KapTuHy. OCHOBaHWS NPOEKTUBHONW apudMeTUKN
Obutn 3anoxkenbl B cepemune X VIII-ro Beka JI. Dillepom B ero Teopuun
PACXOIAIIUXCA PIIOB M B €r0 KOHIIEIIIUU OTPUIATEIbHBIX Yucea. Y Jiepa
oTpHUIaTeNbHble dnciaa Gombiie beckoHedHOCTH. CyMMa PacXOAAIeroca psiaa
ecTh oTpunarenbroe (o Ditnepy) damcio.

Cortacuo BapiiiaMoBy BelliecTBeHHast OCh 3aAMKHYTa, a ee JIJIMHA OIPAHuYEeHa,
(|Bapl], c. 106).

B XVII-m Beke 66110 HECKOJIBKO PA3HBIX KOHIIEIIINN OTPUIATETBHBIX THCEI.
Ot Kourenmnuu obcyxaanuch. [lozxke, B siimeposom X VIII-m Beke, yke ObLia
TOJILKO OIHA KOHIENIWs (He 3imeposa). Jmckyccum yaxke He JIOMyCKAJUCH.
Crenpl 3iepoBOii KOHUENINK ObLIM HaimeHbl aBTopoM B Mudax HOxmHoii
Awnepukn ([Bpl], c. 38). B Mude nHmeiln: ciycTranch Ha 3eMITIO depes APy B
nebe. Cambie CUIIBHBIE TIIAMAHBI OCTAJIUCh B BepxXHeM Mupe. Terepb 3Tu MIoXue
nraMaHbl (OTPUIATE/BHBIE [IEPCOHAXKN) BPEJAT OCTaJbHLIM JOAaM. bipa B
Hebe 3aKkpbiTa cefiyac HEKMM WHTEPeCHbIM O0beKToM (drojunamu GepeMeHHOl
JKEHIIUHBL; MBI DACIIO3HAEM 3/IeCh TaK HA3bIBAEMBIH 2unepobserm). 10T MUD
HE €CThb B TOYHOCTH TPOEKTHUBHAsT apuMeTHKa, HO OH COAEPKHUT BaYKHBIE
XapaKTEPHBIE JTETAJIH.

DTO O03HAUaeT, YTO MPOEKTHBHAas apudMeruka wumeer TIyOOoKue KOPHH.
CymecrByer Gomee obmaa konnemnuus [Bpl], [Bp2]. Msr Mmoxem ee
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HCIIONIB30BaTh. 371ech 0 M 00 €CTh HEKOTOPHIE MPOMEKYTOUHBIE O0BEKTHI, WJTH
zunepobsexmot. I umepobbeKT CBSI3BIBAET JBE TaCTH HEKOEH IBYXKOMIIOHEHTHOMN
ctpyKTypbl. [ICC u BeriecTBeHHA OChH ABISIOTCS TAKUMHY JIBY XKOMITOHEHTHBIMHI
crpykTypamu. Umeercs cxoncrieo mexy IICC u BerecTBenHoit ocbio ditinepa—
Baprmamopa. TakuM obpazom, MoxkeT OBITH ITOCTABJIEH CJIEAYIONIAN BOIPOC:
UMEEM, AU MECMO PACNPOCTPAHEHUE CULHAAG “eped beckoneunocms? Hekoe
uenpsmoe noarsepxkienue paer IICC. (Cm. B cieayouiem pasjese ApYyryio
uHTEpIpeTanuio "pacnpocmpanenus cuznana'.)

Hpyroe moareep:kaenue Obuto Haiieno B acrpoHomuu ([Bapl], c.107).
CyIecTByoT CHMMETPHYHBIE Mapbl Paano3Be3. KOMIOHEHTHI Takux map
DPACTIONOXKEHBI B THAMETPATHHO MTPOTUBOMOJIOKHBIX TOYKAX. BO3MOKHO, Takas
mapa 3Be3J] — 3TO OJHA 3Be3/1a, BUANMAA C JIBYX PA3HBIX CTOPOH.

[IpoekTuBHBIE CTPYKTYPHI B IICUXOJIOTUU ObLIM HE3ABHCHMO IOJIY9€HbI

M. Canura [San].

5 UWaryunnga: ajgreOpanmdeckKas TOUKA 3pEeHUHA

EcrecrBernpiM 0600ImeHreM KOHIENIMHA NPOCTPAHCTBA, SABJIAETCA KATETOPHS.
Kareropust moxer GbITb cHAOXKEHA TOMOJOrUElH (Tak Ha3bIBAEMOU monoaozuet
I'pomenduxa [Jx]). VIMerorcs HeKJIaCcCHYeCKHe TPUMEDBI  TOMOJOTHH
I'porenanka, Takme KakK 9maabHaA MONOAO2UA.

Kareropuniit momxom paboraer B TakuX TPYIHBIX 00OJacTAX, Kak
ryMaHWTAPHBIE JUCHHILIMHBI, MUMOIOrUsA, JUATBECTHKA. Bompoc 6but
Oe3HAEKHO 3aMyTaH TeOMETPUYECKHM  sI3BIKOM, HEaJeKBATHBIM  OOerM
TEOPUSAM, TAK KAaK OH CO3JAET HEBEPHOE IPEJCTABJICHNE, UTO WU3y4aeMble
00beKTE sBstIoTCs TodeunbiMu MuOkectBamu" ([I'B], mr. II, § 11). 3zecs
MOXKHO HCIOJb30BATH HerouedHble 'mpocrpancTsa'. ABrTop obHApPYXKUI B
TaKWX JUCKPETHBHIX "mpocTpancTBax” 4ro-To BpoJe TaabHoil Tononorun [Bpl],
[Bp5].

BaxkubiM T7100aTBbHBIM MHBAPUAHTOM IPOCTPAHCTBA SIBISAETCS TOMOJIOTHSI.
Oxazasnoch, OIHAKO, YTO HEJOCTATOYHO PACCMATPUBATL B KAYECTBE apryMEHTa,
Teopur (KO)IOMOJIOTHi OJIHO JIMINb MPOCTPAHCTBO (MM JIazKe MPOCTPAHCTBO C
rpyumnoii koaddunuentos). EcrectBennbiv aprymenTom reopun (KO)rOMOJIOrHi
crama mapa (npocmpancmeo, nywoxr) [[M]. CrpykTypa nyuka mO3BOISIET
CTPOUTH TII06ATIBHBIE OOBEKTHI U3 JIOKAIBHBIX KOMIOHeHT [[o].

B [I'pl], [Fox] MHOTHE pe3yabTaThl TEOPHH (KO)TOMOTIOrHi GBLIH IOJIYI€HDI
0e3 kakux-auDO YCAOBWHM Ha MPOCTPAHCTBO. IIpyM HEKOTOPBIX E€CTECTBEHHBIX
[IPE/IIIOJIOKEHUAX TOIOJIOIMYECKOE IPOCTPAHCTBO MOXKET ObITh BOCCTAHOBJIEHO
o kamezopuu 6cexr nyuxoe Hax stumM npocrpancreom ([dx], 7.25, 7.40).
Takum ob6pasoM, cornacHO ['pOTEHIWKY, MEPBHYHBIM OOBEKTOM SIBJISETCS
KaTeropus BCEeX MY4YKOB. Takasi KATeropus ¢ €CTECTBEHHLIM HabOpOM aKCHOM
(rak HazbiBaeMmblii monoc I'pomenduka) U ABIAETCS NPABUIBHBIM OOBEKTOM
n3ydenns [['p2]. Bomee Toro, cymecTByrOoT BechbMa OObEMHBIE TOMOCHI, HE
MMEIONHE TOYEK WM UMEIoIe TOMbKo oaay Touky ([x], 7.12 (iii)).

KoncTpyknuss ¢ aByMs JOTOJHSIOMIMME —KOMIIOHEHTAMH  (IyaJIbHOCTB )
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(cm. pasgen 4) (yoomsmem Takzke JBoiicTBenHocTh IlonTparmua [Ilom],
ayanusm Bopa) cyiiecrByer Takke U B COLMOHMKE. IIpOoCTpaHCTBO M MHTYHIIUS
— JIOTIOJIHSIIONTE KOMIIOHEHTBI B TEOPHH AacCleKTOB HMH(POPMAIMOHHOTO
noroka FOura—Ayrycruaapnaiore [Ayr|. Takum o6pasom, Mbl HMeeM HeKoe
waryutusHoe "mpocrpancro'. TIpeamosiokuM, d9TO  3JEMEHTAMH  3TOrO
"MHTYUTUBHOTO TPOCTPAHCTBA" SBASIOTCS TIO0ATHHBIE CEYEHWS MYydKOB. MBI
noyInan O0bACHEHHE TIOGATBHBIX HEMPOCTPAHCTBEHHBIX B3aMMOJEHCTBHI B
MHTYUTUBHBIX OTHOIIECHUAX.

IIpumep 6. < Bosbmem 3-mepHOe BekTOpHOe IpocTpancTBo A. Ero
NyaTbHOE TPOCTPAHCTBO A*  €CTh NPOCTPAHCTBO JIMHEHHBIX OMEPaTOPOB,
3amanubix HA A . Touramu mpocTpancTBa A* ABIAIOTCS JTUHEHHBIE OMEPATOPDI
na A. Kaxnaa touka npocrpancrsa A* "smaer" Bce mpocrpancrBo A .
Takum obpasom, "pacupocrpanenue curhasa'" He 00sI3aTeIbHO AOJZKHO OBITH
pUBHYIECKUM pacIpocTpaHeHneM curuaia B "dusndeckom npocrpancreeA . >

(MuTpoBepTHast) MHTYUIHS KaK 9aCTh HH(MOPMAIIMOHHOTO TOTOKA COAEPKUT
BpeMsi, $3bIK, MHMONOTHIO, DPeIuruio, obpasHoe MblnuleHne u 1.1 [Ayr].
Herpusnanbnoe  SKCIIEPUMEHTAILHOE  MOATBEPAKICHHE  CYIIECTBOBAHUS
[YYKOBBIX CTPYKTYp B #3bike mano B [Bph|. Crpykrypa nyuka osnadaer
BO3MOXKHOCTB PACIIHPEHUs] JIOKAJIBHON KOMIIOHEHTBI JO HEKOEro ToHaJIbHOTO
obbekra. Tounee roBopsi, oHa (CTPYKTypa TIyYKa) O3HAYAET CYIIECTBOBAHHE
TAKOTO (EIMHCTBEHHOTO) rIobasbHOro obbekra. [J1obaibHbIe CBOMCTBA TAKOTO
00bEeKTa HE CBOIATCS K JIOKAJIBHBIM CBOHCTBaM (4TO Takoe CJIOH: KOJIOHHAT
Bepeska’ crena?). [locraBum nuTepecHsiii Bompoc [Bp4]: 4ro 510 3a rmobanbHbie
06bexThI? Kak MBI MOKEM yHPaBJIATbH MMU H€PE3 YHPABJICHHUE JIOKAJIbHBIME
KOMIIOHeHTaMu (7obaByieHne, yaaleHue u 1p.)?

Pacnpocrpanenne Bmosmb TOBATBHOTO CEYEHWST — 3ITO  TICHXHUIECKUI
adderT, 94To-T0 Bpojge HaBuranuu wiau cepdunra B Tomoce. 1ot 3hdekT u
cymacuiectBue (0 KpaiiHell Mepe HEKOTOPble PA3HOBUIHOCTU CyMAaCIIECTBHSI)
AMEIOT CXOXKYH WA Jayke OJMHAKOBYH MNpupody. ¥ KOCMOHABTOB B
KOCMUYECKUX TOJeTaX CKOJbYXKEHWe B TOMOCe (TOMOCOHABTUKA) — SIPKOE
9K30THIeCKOe IpuKIodenue [Bpd]. [iobanrbHoe ceteHne sIBISETCS CBOETO POLA
MOCTOM.

(anru.) bridge = (pyc.) mocr;
(amrn.) most = (pyc.) cambrii = (aHri.) over.

Msbr BuamMm  37eChb, Tpy0bO TOBOPS, JSMAALHYI MONOAC2UN: HEKOTOPBIE
JIEMEHTBI U3 BYX PA3HBIX CI0eB X = amneaudickuti A3k n Y = pycckuti A3uk
HEKOTOPOr0 HAKPBITHs HaJ| (Hew3BecTHON) 6azoit S Giusku (IpubIu3UTeIbHO
OZIMHAKOBBI) B (Hem3BecTHOI) Gaze S .

B wmaremarmueckoil JIOrMKe KOHIENIHA 'monocu omo  wmocmuvt
npeacrasiena B [Car]. Tomocer I'porenguka  paccMaTpuBaloTCs — Kak
yHI(UIUPYIOIME NMPOCTPAHCTBA I NepeHoca uHdopMmanuu, wuaed wu
PE3YIBTATOB MEXKY PASTUIHBIMU MATEMATHIECKIMY TEOPUIMU.

Bpemsi, Kak W $3bIK, TOXe OTHOCHTCS K (MHTPOBEPTHOW) WHTYHIIHH.
3HaUUT, BpeMsl MOXKET OKa3aThCs MPUMEPHO TeM Ke, 4TOo u Tomoc. "Hro
TAaKOe TEOPETUKO-TOIOCHAs TOYKa 3penuda? . .. IMeHHO nepexos oT HOCTOAHHBIX
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MHO2KECTB K IIE€PEeMEHHBIM MHOXKECTBaM ABJIACTCA ,leH_IOI‘/JI Teopuun TOHOCOB”
([dxk], BBemenue). HanoMHuuM KO3BIPEBCKYIO KOHIENIMIO Bpems — zenepamop
snepeuu" U KO3BIPEBCKHE MOMEHTAJbHBIE KOCMHUUeCKHe B3auMoseicteus [Kos]
(MBI HauMHAEM TOHUMAaTh KO3BIpeBa TOIRKO cefiuac, B pAMKAX TEOPHU TOMOCOB
u couuonuku). Bosee 06mo, cornacuo Bubnuu B Hadase 6bw10 CroBo, win, 1o
I'porenauky, B mHauame ObL1 TOmoc. MaremaTnka — HeE YCIOBHOCTH, & HEKas
pPasHOBUAHOCTH GU3MKHU (TaK KAK MaTEMATHKa — 9TO MHTYMIUA U IOHUMAaHUE,
a He Oyxranrepus).

B melicTBUTENBHOCTH CBSI3b MEXKJy HHTYHIHEH H  ajredpamdeckoi
Torosiorueii 6osee CI0KHA. PaccMOTPUM CIIETYIONTYI0 KOHCTPYKITHIO:

S
7N
X v

S saengerca obmmum ggag X wu Y mpoobpazom. Ilostromy X w Y B
HEKOTOpOM cMmbIcae Oam3ku. He obs3arenbrHO, 9TOOBI CYIIECTBOBAIO KaKOe-
TO oroOpaxkeHme Mexay X u Y. DTa KOHCTPYKINA CAYKUT OCHOBOM
romosorndeckoit /romoronmndeckoit Teopun Ceppa ([Xy], ria. X) u mponsBoaHbIx
kareropuii I'porermuka [['M]. Ta ke camas KOHCTDYKIUSI MOYKET ObITh
npejcTaBiieHa B Buje pacciaoenud. Ilycts S — ero 6aza. Mbr mosydaem
orobpaxkenue I'poreHanka,

X

|
S

[Iycts 6aza paccioenusi 6yner "obim mpoobpazom"”. MoxkHO TOBOPHUTH O
MOmHATHAX Ba3bl, O ee BIOKEHUSAX WK 0 ee peanuzaimsx [Bpl], [Bp2].
Hasiee, Mbl UMeEM Ty K€ CAMYIO CUTYAIHIO

obIInii Tpoodpas

SN

(IpOCTPAHCTBO, HHTYUIHA) (mpocTpaHCcTBO, TONIOC)

31ech WHTYHUIMS W TOMOC SIBISIOTCS PEATU3AlUIMA  BTOPBIX KOMIIOHEHT
HEKOTOPO 00medl ABYXKOMIOHEHTHOH CcTPYKTypbl. ClemnoBaTeibHO, OHU
B HEKOTOpPOM cMbicie Onusku. Ilonbrrku (ycuemnbie) wusydenus "obiero
mpoobpasa" Moxuo Haditu B [Bpl], [Bp2|, rme ABYXKOMIOHEHTHBIH OGBHEKT
BO3HUKAET KAK PEe3y/JbTaT reoMeTpuiecKoro MomenupoBanusd. Takum obpazom,
cymecrByer emunbiii noaxon kK IICC, BemecTBeHHOM mpsiMoit  Ditmepa—
BapmiamoBa u nape (npocmpancmeo, unmyuuus). Bee oHU  ABISIIOTCH
peaTu3anUIMHU ITOTO ABYXKOMIIOHEHTHOTO OOBLEKTA.

Hanee, mamomumm, uro ma IICC 3anambl ase merpuku (OmHA W3 HHUX
epranmoBa), T.e. IICC MOXKHO paccMaTpuBaTh Kak MOJENb "HHTYUTUBHOTO
npocrpancrea (/& Tomoca), u 9ra Mozenb cymecrsyer na IICC kak Ha
KJIACCHYIECKOM MTPOCTPAHCTBE.
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