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Abstract

The objective: Stability of the flow processes in industrial areas directly depends upon the degree of
synergetic character of the elements, that make up the architecture of their transpiration networks. The bulk
of specialists consider railway and automobile transportation networks to be transportation thoroughfares
with static architecture only, although, primarily, they are but a series of structural and functional elements,
acting according to synergetic principles, typical of industrial regions, having an essential impact both on
environmental safety and supporting their functioning. In many industrial areas transportation networks also
represent historical monuments to architectural and engineering ideas. Territories, located along
transportation networks possess a substantial town-planning, architectural, historical and cultural potential.
All aforementioned confirms the necessity of compiling a mechanism of evaluation of functionality of the
existing architecture of transportation networks of industrial areas (hereinafter ATNIA), based on the
principle of synergetic. The principles: The proposed mechanism of evaluation of functionality of ATNIA
elements, characterize as synergetic is based upon an electric-dynamic model of control over transportation
flows and was named on the analogy with gravitational model, in which bodies’ masses correspond to the
zones of arrivals and departures, while the distance between zones to transportation expenses. The results:
The operational hypothesis, regarding the fact that a transportation network of an industrial area
represents a combinatorial space and can be evaluated by means of different methods of electrical
engineering, according to Kirchoff’s laws proved to be true. Owing to development of electrodynamic,
giving an evaluation of behaviour of transportation flows within boundaries of transportation networks in
industrial areas there appeared an opportunity of determining the level of functionality of the latter. The
novelty of research: appears due to development of an electrodynamic model on the basis of the main
principles of synergetic, which determine functionality of ATNIA methods. The practical value: Application
of theoretical issues, taken from electrostatics, the branch of physics makes it possible not only to give a
quantitative evaluation of transportation flows, within the boundaries of combinatorial space of
transportation network of industrial areas, but also evaluate ATNIA functionality.

Keywords: architecture of transportation networks; combinatorial space; framework of transportation
networks; linear elements of transportation elements; synergetic of transportation network.

1. Introduction 2. Analysis of researchs and publications

Synergetic of transportation networks of industrial
areas is caused by different tasks they have to solve,
they being aimed at one and the same targets, namely,
communicative servicing of industrial districts and
maintaining interaction between elements of territorial
structure (junctions, centres, zones, regions), it also
serves as a configurator of production and residential
systems.

The configuration of transportation network of an
industrial area has an essential influence upon “the
architecture of the picture” of the territory and
residents’ settling.

S.A. Tarkhov [1] introduced a statement that
transportation networks are compiled of similar and
naturally expressed configuration parts. Simple
elements of a transportation network of industrial
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areas comprise cycles (closed loops,-frameworks)
and branches (not closed treelike and linear
elements). Though such configuration elements are
of human creation, configurations are formed and
develop according to internal laws, caused by social
and economic development of industrial regions.
Evolution of the architecture of transportation
networks is characterized by a strict sequence of
alternation of its transportation network —Fig.1. (a, 0,
B) shows the process of architectural evolution of
transportation networks on the example of the city of
Mariupol in 1826-2010.

A common regularity for the period from 1950 to
2010 is growth of the industrial potential of
industrial districts and as a result a transition of the
architecture of transportation networks from simpler
schemes to more complicated ones. The complexity
of the architecture of transportation networks of the
contemporary industrial districts is caused by a
synthesis of tram, trolley-bus, railway and
automobile networks into a unified transportation
network of the investigated areas, see Fig.2. The
results, obtained within the framework of this
investigations [2,3] gave rise to the hypothesis that
the architecture of transportation systems of
industrial districts , on the example of the city of
Mariupol, is combinatorial. In other words- the basic
network components-transportation areas, were
synthesized by the dynamic configuration of
transpositions, arrangement and combination of its
linear and junction elements.(roads and crossroads).

3. Problem statement

Stochastic behaviour of the nature of ATNIA
formation on example of Mariupol revealed a
number of drawbacks in the process of its
exploitation, particularly:

v’ “a diametric” type of connection between
the city and external transportation thoroughfares;

v weak development of “the meridian”
direction of cargo and passenger routes;

v’ the presence of detached sections or railway
lines, not connected functionally with the street-roads
network, ensuring cargo traffic between industrial and
transportation enterprises urban districts.

For evaluation of the functionality of the city’s
architecture correspondence of the transportation
architecture to the level of economic development of
the particular district should be taken into account.

If the architecture runs ahead it usually stimulates
economic development. However if such “lead” is too big,
some architectural capacities may not be used, it resulting
to extension of the terms of the payback period of

investments into the architecture of the transportation
network of the industrial district and vice versa.

In the point of bifurcation of ATNIA as a
synergetic system the parameters of the system
begin to change rapidly, the stability drops, entropy
grows due to reaching the critical values of external
actions (e.g. of the economic component-crisis), or
due to internal forces, or their integration. In the
point of bifurcation appears an opportunity of
directing an evolutionary process along a different
line. The point of bifurcation acts as a point of
maximal sensitivity of the system to external and
internal impulses and their minor fluctuations.

Now, let us consider the degree of the influence
of the economic component upon the evolution of
the investigated system with indicator-points —
points of bifurcation, determining the degree of the
system’s critical state, at which it becomes unstable
with regard to fluctuations and appears uncertainty if
the state of the system will become chaotic, or it will
pass to a new more differentiated and higher level of
organization (Fig. 3) [6].

Let us analyze the economic scenario of the
evolution of the investigated system after the point
of bifurcation —the attractor , according to which the
system is likely to go [6]. However, it is impossible
to predict beforehand what new attractor the system
will take. Let us discuss three variants of the
attractor in ATNIA evolution space, under
conditions of an economic crisis.

1. variant of the attractor. The evolution of
ATNIA under condition of a stepwise economic
recession in an industrial area- “ a standard” crisis,
this type of crisis is caused by the lack of resources
for development of architecture and can be
surmounted by means of implementation of new
technologies into the evolution process of ATNIA,
with a gradual withdrawal of obsolete elements with
low indices of functionality7(?) (the so-called
“selection” of the best technologies of development).
from its structure norma

In this case, as we suppose, the action of the factor of
“crisis” upon the index of ATNIA functionality,
characterized by the value of the functionality
coefficient of ATNIA ®@,, possesses a “soft” character
and expenses on support of the resources, ensuring
functionality of the architecture of the transportation
network are increased stepwise, the amplitude of such
steps depends on economic stability Illustration of the
degree of the influence of @, coefficient and its residual
resource 7(#) in an industrial area can be depicted in a
view of a theoretical graph of dependence (see Fig. 4)
and can be described by an equation of normal
distribution law [9].
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Fig. 2. The diagram of synthesis a (m)vﬁsazg.), of the components , comprising the architecture of the picture of
transportation networks (from the bottom to the top: tramlines, trolley-bus lines and railways) in Mariupol.
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Evolution sectors of elements’ development of ATNIAT on economic scale: «1-2» — logistical dependence of ATNIA
development; «2-3» —development of collapse in ATNIA; «3-4» — slight development of a critical state of ATNIA;
«4-....» — harmonization of the medium; x, —original state of control over ATNIA; X, — point of collapse in ATNIA.

The curves of indicator processes on the investigated scalee: A — the amount of transportation “high-quality” work
(Vp); B — overall time losses (T) at “high-quality” work; C — investments, directed at stabilization of “environmental
balance’ of the transportation sector of the medium of industrial district;
@ — the point of bifurcation
Fig. 3. Evolutionary-bifurcation regularities of the evolution of the process of urbanization of ATNIA in the context
of economic cycles
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2-nd attractor’s variant: development of events,
when the governing and governed systems are not
doing any work on overcoming the external action,
which, however makes unreachable the target set for
the system — "operational whirlpool" (Fig.5). In this
case the character of the indices’ behaviour,
depicting the functionality of ATNIA can be
described by the linear law of distribution

The structure of stationary states of ATNIA
functionality depends on its parameters and will
change alongside with their changes.

If 1 =24,, then, the process corresponds to the

stationary state, satisfying the quality of functioning
of ATNIA.

From an arbitrary point of bifurcation an
arbitrary number of branches of solution of the
equation may originate. This multitude of
bifurcation points plays a tremendous part in ATNIA
evolution , while we connect the entire topology of

Y (/1) stationary states with the characteristics of the

process of urbanization of the process of ATNIA.
The system’s behaviour , its functioning will largely
depend upon the value of A parameter, whether it
will be bigger or smaller than bifurcation parameter.
Let us suppose that at an initial instant £, it was

in a certain state x, (see Fig. 5, point X ). Let us

also suppose that this point was within the sphere of
attraction of some solution £ (A). It means that in

absence of fluctuations & the system as time goes
will be likely to tend to go to its original state
xX= fl(/l), and will try to get into its vicinity at
comparatively weak impact. On it. If A changes,
then the flow of ATNIA evolution will also change.
For simulation of transportation networks of
industrial areas (ATNIA) gravitation and entropy
models are applied in most cases, which on the
mesolevel of industrial area connect the intensity of
flows in ATNIA between the zones of arrival and
departure (full number of departures from the zone
of departure and full number of arrivals to the zone
of arrival) and also expenses on travelling between
these zones Entropy models contain the probabilistic
characteristics of joint behaviour of the traffic
participants [7] and takes into account drivers’
preferences in choosing the traffic routes. The main
drawback of these models is that they are not linked
to individual characteristics of ATNIA, determined
by urbanization of the territories under investigation

[4].

Variant 3 of the attractor. The events are
developed under conditions, when the governing
system is in the state of maximal load and in the
governed system the work is not done- “the crisis of
the loss of control” (Fig.6).

A new “electrodynamic” model is proposed in
this article for the framework of ATNIA. It functions
on the micro-level, its linear and junction elements
and it is specified for a mathematical evaluation of
the “points” with high turbulence in the existing
ATNIA — the plugs” and sections with reduced
passability. The model does not require construction
of a correspondence matrix, as it operates the exiting
density of transportation flows , appearing on the
roads of industrial areas at rush hours.

This electrodynamic model was named on
analogy with the gravitational model, in which mass
of bodies corresponds to the zones of departure and

arrival and the distance between the zones
corresponds to  travel expenses. In  the
electrodynamic  model transportation = model

transportation notions correspond to the notions and
characteristics of electric circuits, particularly:

— electric flow motok — a transportation cluster,
which completely adapted to the transportation
networks of an industrial area. Transportation cluster
is a value, proportional to traffic intensity to density
of transportation flow in the combinatorial space of
an industrial area. The value of this transportation
cluster as compared to the space unit is called the
flow density;

— intensity of the transportation flow on the
traffic lane / is equivalent to the force of the electric
current in the conductor;

— the number of traffic lanes g B in one direction
of the road is equivalent to resistance of the circuit
R (or its conductivity );

— density of the transportation flow ¢
corresponds to density of electric flow;

— the drop in intensity of the transportation flow
on the lane’s passability is equivalent to the voltage
on the sub-circuit, i.e. U = IR or U =I/g;

— the actual index of ATNIA potential , that
compiles an evaluation of attraction of ATNIA
components is compared to the electromotive force
E (EMF). Numerically it is equal to the product of
the traffic speed in the cluster » and its density on
the traffic section ¢, i.e. F =g v;

— transportation capacity of the flow P = I'F as
a product of the traffic intensity of the cluster and its
motive force is an analogue of electric capacity P =
Ul = EI,
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— the quality of electric power is determined by
special indices: fluctuations in frequency and
voltage, fluctuations in voltage, often asymmetric
and the like. For ATNIA, the index of the quality of
electric power is identical to the criterion of the level
of service (LOS). A stepwise algorithm of
evaluation of LOS includes the following operations
1) Correction of the quantity of transportation means
or evaluation of hour intensity of traffic for
evaluation of the prevailing road conditions 2)
correction of the speed of undisturbed traffic for the
prevailing traffic conditions on the investigated
sector of ATNIA. The quantitative evaluation of this
index is carried out according to this formula [6]:

V
V. = s
’ PHEXNX fyy X f, (1)

where:
V, — an equivalent 15-minutes index of intensity of

vehicles traffic(number of vehicles /hour/traffic
lane);
V' —hour intensity of traffic (number of vehicles
/hour);

PHF — coefficient of the period of the peak load ;
fuv — correction coefficient of the influence of heavy
trucks;

f», —coefticient of drivers’ categories ;

N —number of traffic lanes.

For electrodynamic transportation scheme the
laws and methods of evaluation of electric circuits
are valid:

1. Ohm’s law for transportation conductor can
be formulated like this: “Intensity of the flow of
transportation means is directly proportional to the
velocity of its traffic » and the road’s width (the
number of traffic lanes) ".

2. The first law of Kirchhof: “the number of
vehicles that have come to the crossroads is equal to
the number of vehicles that have left it“.

3. The second law of Kirchhof: “In a closed loop
of roads the algebraic sum of the products of flows
intensity /i and resistance of loop’s section is equal
to the algebraic sum of motive forces acting in it F.

For transportation networks, determining the
functionality of ATNIA all methods of evaluation of
electric circuits are justifiable: — the method of
Kirchhof’s laws, the method of circuit currents etc.

The electric diagram of an ATNIA fragment is
pictured in Figure 7.

In it each direction of a linear element is
represented by intensity of vehicles flow 1,

resistance of a linear element to traffic R and
transportation motive force F. the junction elements
(“points of turbulence”) of the diagram correspond
to the crossroads and are marked with Arabic
figures.

A system of equations was compiled by means of
circuit currents that gives a quantitative evaluation
of the functionality fragment of ATNIA.

The determined criteria include intensity of the
transportation flow at specified number of traffic
lanes, density of the transportation flow in each
direction, comprising the cell of ATNIA linear
elements:

L (R +Ry)— IR, =— F - F,

I\ Ry + 10y (Ry + Ry + Ry + Rg) — I3 R, — [y Ry =
=F-F+F+F (2)
—IRe+ I3(Rg+ Ry ) =— F, — I
LRy + 14y (Ry+ R)=—F, — I

4. The results

The reliability of the operational hypothesis was
confirmed, marinating that a transportation network
of an industrial area is a combinatory space and can
be represented by an equivalent electrodynamic
diagram and calculated according to Kirchhof’s laws
, applying different methods of electrical
engineering. Owing to development of the
electrodynamic model, capable of evaluating the
behaviour of transportation flows within the
boundaries of industrial areas an opportunity of
determining the level of the functionality of the
latter was obtained.

5. Research novelty and practical value

The research novelty is in development on the basis
of main synergetic principles of an electrodynamic
model, capable of determining the functionality of
the elements of the architecture of the transportation
networks of industrial areas.

6. Conclusions

1. The results of the conducted investigation of the
functionality of the existing architecture of an
industrial area (on the example of the city of
Mariupol) allowed to state a hypothesis regarding a
dynamic functionality of the architecture of the
transportation network and synergetic character of
its elements.
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o — the point of initiation and absorption of cargo and passenger flows;
n — the point of optimal distance (d) to the next cell of the element of the network under investigation.

Fig. 7. Electrodynamic diagram of a fragment of the architecture of the transportation network
of an industrial area (on the example of the city of Mariupol)

2. Development of the electrodynamic model
allows not only to give a quantitative evaluation of
transportation flows within the boundaries of
combinatory space of the transportation network of
industrial area and regions, but also get an
evaluation of the functionality of ATNIA.
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Mera: CrTifiKicTh TOTOKOBHX IIPOIIECIiB B IPOMHUCIIOBHX paiOHaX 3HAXOAMTHCS B TIPSAMIA 3aJIEKHOCTI Bi CTyTIEHS
CIHEpTeTUYHOCTI EJIEMEHTIB, MO (OPMYIOTh apXiTEKTypy iX TPAHCIOPTHHX MEPEkK. 3aNi3HWYHI 1 aBTOMOOLTBHI
TPAHCHOPTHI MEPEeXi B IPOMHUCIIOBUX paiiOHaX OUIBIIICTIO (axiBIliB POTIIIIAIOTHCS TUTBKH SIK TPAHCIIOPTHI MaricTparti
3 CTaTHYHOIO apXIiTeKTypolo, TOAI AK Ie, MHepIl 3a BCe, CTPYKTypHO-(YHKIIOHAJIBHI €JIeMEHTH, IO Iil0Th Ha
CIHEepreTHYHUX 3acalax XapaKTepHUX IS MPOMHCIOBHX palOHIB 1 pOONATH ICTOTHWH BIUIMB K Ha Oe3meKy
HABKOJIMIIHBOI'O CEPEIOBHUINA TaK 1 Ha 3a0E3MEUCHHS iX XHUTTEMSUIBHOCTI. Y 0araThOX MNPOMHCIOBUX paiOHAX
TPaHCIIOPTHI MEPEXi € TaKOXK ICTOPUYHHMM MaM'THHUKOM apXiTeKTypHOI Ta iHkeHepHol ayMku. Tepuropii y3momxk
TPaHCIIOPTHUX MEPEX MAalOTh 3HAYHUM MiCTOOYAIBHUX, apXiTEKTypHHX 1 ICTOPHKO-KYJIBTYPHUM TNOTeHLiajgoM. Bce
BHUIIIE HaBEJICHE MiJATBEP/DKYE HEOOXITHICTH PO3POOKM MeXaHi3My OLIHKH (YHKIIOHAJBHOCTI iCHYIOYOI apXiTeKTypH
TPaHCIIOPTHUX Mepexxk mnpomucioBux paiioHiB (ATCIIP), 3acHoBaHOro Ha NpHHLMI ciHepreTwkd. MeTogmka:
3anpornoHoBaHMi MexaHi3M omiHKM (yHKIioHanbHOCTI eneMeHTiB ATCIIP xapakTepusyloTbesi SIK CHHEpPIreTHYHI,
0a3yeThbcs Ha eNEKTPOAMHAMIYHOI MO KePyBaHHS TPAHCIIOPTHUMHE ITIOTOKaMH 1 OTpHMalia CBOIO Ha3BY 32 aHAJIOTIEI0
3 TpaBiTaLifHOI, B sIKiii 30HaM BHOYTTS i MPHOYTTS BIAMOBIAAOTH MacH Til, a BiACTaHb MiXX 30HaMHU - BUTpaTaM Ha
moi3aku. PesyabTaTn: [linTBepmKeHO AOCTOBIPHICTH poOO0UO TiMOTE3H TOTO, M0 TPAHCIIOPTHA MEpeka IMPOMHUCIOBOTO
paiioHy € KOMOIHATOPHHMM IPOCTOPOM 1 MOXe OyTH NpeJcTaBlieHa EKBIBAJICHTHOIO €JIEKTPOJAMHAMIYHOIO CXEMOI0 i
po3paxoBaHa 3a 3akoHaMu Kipxroda pi3HMMH METOAaMHU EJICKTPOTEXHIKH. 3aBISKH PO3POOIl €IeKTPOIMHAMIYHOT
MOJIeNi, IO Ja€ OWiHKY IOBEMIHKH TPAaHCIIOPTHUX IMOTOKIB B MEXax TPAHCIOPTHHUX MEPEX MPOMHCIIOBHX pPAHOHIB,
OTpUMaHa MOXKJIMBICTh BM3HAUUTH PIBEHb (YHKIIOHAJIBHOCTI OCTaHHIX. HaykoBa HOBHM3Ha mossrae B po3poOli Ha
OCHOBI 0a30BUX IPHHIMIIIB CIHEPreTUKU EJIEKTPOJUHAMIUHOI MOJel, sika BU3Ha4Yae (DyHKLIOHAIBHICTH €JIEMEHTIB
ATCIIP. IIpakTHYHa 3HAYUMICTh: 3aCTOCYBaHHsSI TEOPETHYHHUX IOJOXKEHb 3 PO3IUTYy (I3UKH — €JIeKTPOCTATHKH,
JIO3BOJISIE HE TUIBKM JaBaTH KUIBKICHY OLIHKY TpPAHCHOPTHUX IIOTOKIB B MeXaX KOMOIHATOPHOTO MpPOCTOPY
TPaHCIIOPTHOI MepesKi MPOMHCIIOBUX PalOHIB, a i aBaTH oUiHKY QyHKuIioHansHOCTI ATCIIP.

Kiro4oBi ciioBa: apxiTekTypa TpaHCIIOPTHUX MEPEX; KapKac TPAHCIIOPTHUX MEpeX; KOMOIHATOPHUI MPOCTip; JIiHIHHI
eNIEMEHTH TPAHCIIOPTHUX MEPEeXK; CIHeprepreTuka TPaHCIIOPTHOI CITKH.
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Iesab: YcTOHYMBOCTH MOTOKOBBIX MPOILIECCOB B MPOMBIIUICHHBIX pailOHAX HAXOIOUTCS B MPSIMON 3aBUCUMOCTH OT
CTENEHN CHHEPTEeTUYHOCTH DJIEMEHTOB, (DOPMUPYIOIIMX apXUTEKTYPY UX TPAHCHOPTHBIX ceTeil. JKene3HonopoKHbIe U
aBTOMOOMJILHEIE TPAHCIIOPTHBIC CE€TH B MPOMBINUICHHBIX paﬁonax 60J'l]>1HI/IHCTBOM CIICHUAIMCTOB pacCMaTpUBarOTCA
TOJIBKO KakK TPAHCIOPTHbIE MAarucTpajd CO CTATUYECKON apXUTEKTYpOl, TOr/a Kak 3TO, MPEXKIe BCEro, CTPYKTYPHO-
(hyHKIIMOHATBHBIC 3JICMEHTHI, ICHCTBYIOIINE HA CHHEPTeTUYCCKUH OCHOBE XapaKTePHBIX VIS MIPOMBIIIICHHBIX PaiOHOB
¥ OKa3bIBAIOT CYIICCTBCHHOC BIUSHHE KaKk Ha OE30MacCHOCTh OKpYXKAroIied cpeibl Tak W Ha OOecIeueHHe HuX
KU3HEIEATSIFHOCTH. BO MHOTHMX TPOMBIIUIEHHBIX palOHAX TPAHCIIOPTHBIE CETH TAKXKE MCTOPHUCCKUM ITaMSTHHKOM
ApPXUTEKTypHOTO ¥ WH)XCHEPHOW MBICHHA. TeppUTOpHH BIONb TPAHCIIOPTHBIX CeTe WMEIOT 3HAYNUTEIBHBIN
TPaOCTPOUTENBHBIX, ApPXUTEKTYPHBIX H HCTOPUKO-KYIBTYPHBIM TOTEHIHMAIOM. Bce BhIIe NpUBEACHHOE
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MIOJTBEPKIAET HEOOXOIMMOCTh pa3pabOTKM MEXaHW3Ma OLEHKH (YHKIMOHAJHHOCTH CYILECTBYIOUIEH apXHUTEKTYphI
TPaHCIIOPTHBIX ceTel npoMmbliuieHHbIX pailoHOB (ATCIIP), ocHOBaHHOTO Ha NMpHHIMIE CHHEPreTHKH. MeTommka:
[pemnoskeHHBIN MeXaHU3M OIeHKH (yHKIHOHaTBHOCTH dMeMeHToB ATCIIP xapakTepu3yroTcs Kak CHHEPTeTHIECKHE,
6azupyercst Ha NEKTPOIUMHAMUIECKOW MOJIETH yIPABJICHUS TPAHCIIOPTHBIMU IIOTOKAMH U TIOJTy4YHJIa CBOE Ha3BaHUE 110
AQHAJOTUH C TPaBUTAllMOHHOH, B KOTOPOW 30HAaM BBIOBITHS M MPUOBITHS COOTBETCTBYIOT MAacChl TEJl, a PACCTOSHUE
MEXIy 30HaMH - pacxofaM Ha noe3aku. Pesyibrarsl: I[loaTBepkaeHa JOCTOBEPHOCTh pabodeil TMIOTE3bI TOTO, YTO
TPaHCIIOPTHAs! CETh IIPOMBIIIICHHOTO palioHa sSBIAeTCS KOMOMHATOPHBIM NIPOCTPAHCTBOM U MOXKET OBITH IIPEACTABIICHA
9KBHBAJIICHTHOW >JIEKTPOJMHAMHYECKOH CXeMe M paccyMTaHa II0 3akoHaM Kupxroga pasnuuHBIMH METOJaMH
ANIEKTPOTEXHUKH. biaronaps pa3paboTke 3JIEKTPOJUHAMHYECKOW MOJENH, JaeT OLEHKY MOBEACHHS TPAHCIOPTHBIX
NOTOKOB B TMpelenax TPaHCIOPTHBIX CeTed TPOMBIIUICHHBIX pPalOHOB, IIOJTy4YEHHass OIpeNeauTh YPOBEHb
(YHKIMOHATIBHOCTH TIOCHeTHUX. Hay4yHass HOBM3Ha 3akitodaercss B pa3paboTke Ha OCHOBE 0a30BBIX HPUHIMUIIOB
CHHEPIreTHKH 3JEKTPOJMHAMHUUYECKON Mojenu, Koropas ompenenser (yHKIMoHambHOCTH dnemeHToB ATCIIP.
IIpakTHyeckass 3HAYNMOCTB: [IpHMEHEHHE TEOPETHUECKHX IOJNIOKEHMH W3 pasfena (QU3WKH - DIEKTPOCTATHKH,
MO3BOJISIET HE TOJBKO AaBaTh KOJIMYECTBEHHYIO OIIEHKY TPAHCIOPTHBIX IOTOKOB B Ipeieiax KOMOWHATOPHOTO
MIPOCTPAHCTBA TPAHCIIOPTHON CETH IPOMBINUICHHBIX PAifOHOB, HO  JaBaTh OleHKY (yHKmmroHamsHOCTH ATCIIP.

KiaroueBble cj10Ba: apxXWTEKTypa TPAaHCHOPTHBIX CETel; KOMOWHATOPHBIA IPOCTPAHCTBO; IJUHEWHBIC 3JICMEHTHI
TPaHCIIOPTHBIX CETEl; KapKac TPAHCIIOPTHBIX CETeH; CHHEPTepreTHKa TPAHCIIOPTHON CETH.
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