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Digital Platform for Life Support Management:
Topological Concept

In modern digital control platforms, reliability is achieved through the ability to reroute flows in the event of break-
downs and failures. To achieve this, it is possible to use a topological approach that considers the interrelations
of elements in various systems, including life support. An overview of existing flow routing algorithms is given;
their advantages and disadvantages are given. The paper presents a concept of flow management based on
topological tables. Formal concepts of rank (node—edge—face—cell hierarchy) are introduced. For each pair of
ranks, a topological contact relation is introduced, and the resulting matrix of sixteen topological tables T, re-
cords the incidence of elements without using metric information. Such a structure forms a compact, stable con-
nectivity storage, simplifying network updating and analysis. Then, we consider how, based on these concepts,
it is possible to organize the storage of connectivity information (topological tables) and use them to reroute data
flows in the event of node or channel failures, increasing network reliability. A description of the flow rerouting al-
gorithm is given. After a node or link failure is detected, the corresponding records in the tables are marked as in-
active, then the affected sessions are automatically identified, and the shortest bypass route is selected for each.
The sequence of operations includes:

1. Prompt table updating.

2. Classification of the affected flows.

3. Search for an alternative path or selection of a previously saved backup.

4. Instant switching to an alternative route without inter-node exchange of service messages.

If backup routes are available, the downtime is limited by the event detection delay; otherwise, the path is calcu-
lated using the updated graph with linear complexity.
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INTRODUCTION

The importance of detecting faults
in low-current, fire-fighting, etc. systems

In today’s world, the safety and reliability of engineer-
ing systems play a key role in both the private and
industrial sectors. Low-current systems, fire-fighting
systems, and communication systems represent
complex technological solutions that ensure the un-
interrupted operation of critical facilities, the safety of
people, and the preservation of property. However,
even a minor malfunction in these systems can lead
to serious consequences, including disruptions in
production processes, material losses, and — most
critically — a threat to life and health.

Detecting faults at early stages not only minimiz-
es risks but also significantly reduces repair and
maintenance costs. For the effective functioning of all
these systems, it is necessary to implement methods
for diagnosis, monitoring, and prevention of potential
problems. Modern technologies such as automated
control systems, intelligent data analysis algorithms,
and specialized equipment help to increase the ac-
curacy and timeliness of fault detection.

One of the promising directions for improving di-
agnostic systems is the development of a new meth-
od for effective resource redistribution based on
a topological approach. This method allows one to
take into account the structure and interrelations of
system elements, which contributes to a more ra-
tional distribution of loads, a reduction in the risk of
failures, and an increase in overall infrastructure reli-
ability. The application of the topological approach

enables the identification of potential bottlenecks,
the prediction of possible faults, and the optimiza-
tion of resource usage to enhance system efficiency.

This article examines the importance of timely
fault detection in low-current systems, fire-fighting
systems, and communication systems, and propos-
es an innovative approach to resource redistribution
based on topology. Special attention is paid to
the main causes of problems, methods for their elim-
ination, and practical techniques that help to im-
prove the reliability and efficiency of these systems.

OVERVIEW OF EXISTING ALGORITHMS

Currently, there are many algorithms aimed at
the effective redistribution of resources in low-cur-
rent systems, fire-fighting systems, and communi-
cation systems in emergency situations. Among
the most common methods are:

Dynamic Resource Redistribution Algo-
rithms: these methods are based on real-time mon-
itoring of system status and decision-making based
on changing parameters. They are widely used in
automatic control systems, allowing for rapid re-
sponse to emergencies [1, 2]. A disadvantage of
this approach is the high computational load and
the need for constant data collection and process-
ing, which may lead to delays unacceptable in
emergency situations.

Graph Routing Algorithms: used in network
and communication systems for finding optimal
paths for data transmission and load redistribution
[3, 4]. Examples include Dijkstra’s algorithm, Bell-
man-Ford [5], and their modifications [6-8]. Their
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disadvantages, similar to those of dynamic resource redistribution,
are the high computational complexity when scaling the network
and limited adaptability to sudden failures.

Optimization Methods Based on Queueing Theory: these
methods regulate data flows and allocate the bandwidth of com-
munication systems [9, 10]. They minimize delays and data losses
in emergency situations. However, they are dependent on input pa-
rameters and are complex to adapt to dynamically changing condi-
tions.

Artificial Intelligence and Machine Learning Methods: al-
gorithms using neural networks and deep learning are capable of
predicting potential faults and redistributing resources in advance
to minimize damage. Their explosive increase in efficiency is as-
sociated with the development of electronics and parallel comput-
ing [11-14]. However, these methods require large amounts of train-
ing data, produce decisions that can be difficult to interpret, and
involve lengthy training processes.

Hybrid Algorithms: these combine several approaches, allow-
ing for the consideration of various risk factors and adaptation to
specific conditions [15-17]. Such algorithms are used in complex
engineering systems where a high degree of autonomy and preci-
sion is required. However, the combination of different approaches
also brings together the disadvantages of each method, such
as complexity of implementation, high computational load, and
the need for fine tuning.

The application of efficient resource redistribution algorithms
plays an important role in ensuring the uninterrupted operation of
low-current systems, fire-fighting systems, and communication sys-
tems. However, most existing approaches have certain drawbacks
related to high computational complexity, low adaptability, and de-
pendence on external parameters. Using a topological approach
helps to eliminate these problems, increase system predictability,
optimize data routing, and improve overall resource distribution,
ultimately enhancing network reliability [18]. The main outcome of
its use is the ability to predict and preempt bottlenecks, which re-
duces the load on the computational system and speeds up
the system’s response. While each group of methods has its indi-
vidual advantages, the topological approach can be used with
graph algorithms for predicting and reserving critical nodes; in
the analysis of optimization methods based on queueing theory,
the proposed approach allows for dynamic load transfer and iden-
tification of backup routes; and for artificial intelligence and ma-
chine learning methods, topological information becomes available
as additional features for more accurate prediction. Simplification of
the structural organization of algorithms through the use of topo-
logical data for more logical routing and resource distribution be-
comes possible when employing a topological approach for hybrid
algorithms.

Despite the fact that the application of the topological approach
can eliminate most of the shortcomings of the considered methods,
the aim of this work is to develop a new, “inherently” topological
algorithm.

MATERIALS AND METHODS
Statement of the problem

The goal of this work is to develop a new algorithm based on
topological tables [19, 20] that is free from the disadvantages of
the aforementioned methods. In the proposed method, the authors
aim to move away from describing topology by traditional program-
ming methods — which represent the relationships between

elements and objects using real numbers — and towards a purely
topological method. This is motivated by the fact that processing
and interpreting real numbers on a computer always lead to inac-
curacies.

Hierarchy of Components

To formalize the network, we introduce a hierarchy of topologi-

cal elements by rank (dimension):

* Node (Vertex): a zero-rank (0-dimensional) element. It de-
notes a basic object (for example, a device, a node computer,
or a switch). The set of all nodes is denoted by N;

e Edge (Link): a first-rank (1-dimensional) element. It repre-
sents the connection between two nodes through which flows
can pass (for example, a cable or a communication channel).
Formally, an edge e connects a pair of nodes (ny, n,), with
(n4, ny) € N. The collection of all edges is denoted by E;

¢ Face (Surface): a second-rank (2-dimensional) element. In
the context of networks, this may correspond to a closed cy-
cle of links forming an alternative route. A face is defined as
a closed sequence of edges that form a loop. For example, if
the nodes and links of a network form a ring, the faces repre-
sent such ring topologies. The set of faces is denoted by F;

e Cell (Volume): a third-rank (3-dimensional) element. This
usually corresponds to a closed volume bounded by faces. In
network models, cells occur less frequently but may describe,
for instance, autonomous subnets or isolated segments com-
pletely surrounded by links. The set of cells is denoted by C.

Definition 1: The rank of a topological element is the dimen-

sion of the corresponding object: nodes have rank 0, edges rank 1,
faces rank 2, and cells rank 3. This hierarchical model corresponds
to representing the network as a cellular complex, where nodes
are O-dimensional vertices, edges are 1-dimensional arcs, faces
are 2-dimensional polygons (cycles), and cells are 3-dimensional
regions. This hierarchy allows for a formal description of the net-
work structure and the interrelations between its elements at differ-
ent levels.

Geometric Contact

Geometric contact: two elements, whose boundaries have
common points, but which do not have any other common point,
are in geometric contact. Fig. 1 shows examples of geometric con-
tact of a T-shaped face f; and a rectangular face f,.

In the centre diagram of Fig. 1, nodes ny, n, and edge e, are
subdomains(subset) of face f; but not of face f,. The points of nodes
ny, N, and edge ey are interior points of edge e, of face f,. Faces f,
and f, are in geometric contact, but not in topological contact.
The boundaries of the two domains do not contain a common do-
main.

In the right diagram of Fig. 1, node n; and the red line segment
are not domains of the boundary of face f;. Node n5 and the redline
segment are not domains of the boundary of face f,. The bounda-
ries of the two faces do not have a common domain. Faces f; and
f, are in geometric contact, because their boundaries have com-
mon points, but the faces do not touch topologically.

Topological Contact and Adjacency of Elements

A key concept in the structural description is topological con-
tact — the incidence relationship between elements of different
ranks. An element of a lower rank is said to be in topological
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Fig. 1. Geometric contact between faces f, and f,

contact with an element of a higher rank if it is part of its composi-
tion (i.e., it forms part of its boundary):

e a node is in topological contact with an edge if the node is
one of the endpoints (vertices) of that edge. In other words,
node nis incident to edge e, if nee;

e an edge is in topological contact with a face if the edge is part
of the cycle forming that face. Formally, edge e is incident to
face f, if e ef (the edge lies on the boundary of the face);

e a face is in contact with a cell if the face is part of the bound-
ary of that cell (the face forms part of the surface enclosing
the cell).

Thus, topological contact defines a “part — whole” relation: a
node is included in an edge, an edge is part of a face, and a face
bounds a cell. This relation is bidirectional: for example, if node n is
in contact with edge e (node n — endpoint of ), then edge e is also
in contact with node n.

In addition to the incidence of different ranks, one can intro-
duce the notion of adjacency among elements of the same rank
based on contact: two elements of the same type are considered
adjacent if they share a common element of a lower rank. For in-
stance, two edges are considered adjacent if they share a common
node; two faces are adjacent if they share at least one edge; and so
on. For example, if edges e, = (ny, n,) and e, = (n,, ny) share node
n,, then they are topologically adjacent via node n..

Definition 2: topological contact is the relation I, [(X,Y) be-
tween elements of different ranks, for which I, F(X,Y) is true if ele-
ment X is included in (or forms part of the boundary of) element Y. In
practice, the most important contacts are those between nodes and
edges (node — edge) and between edges and faces (edge — face),
as they describe network connections and cycles, respectively.

The presence of an extensive structure of contacts means that
the network possesses alternative connections: for example, if two
nodes are connected by several different edges through various
intermediate nodes (i.e., there exists a cycle/face linking them), then
if one of the nodes or edges fails, the network can remain con-
nected through other elements. It is precisely the use of topological
contacts (incidences) that allows one to identify such backup
routes.

Topological Tables for Flow Management

For effective management of data flows in a network and their
redirection in case of failures, it is necessary to have a data struc-
ture that stores complete information about the network’s topolo-
gy — who is connected to whom and via which cycles. A topologi-
cal table is a collection of data about the topological contacts
throughout the network, organized in a convenient form (for exam-
ple, as adjacency lists or incidence matrices).

Geometric contact

Geometric contact

Essentially, a topological table contains a map of the network:
for each node, all incident edges (and the neighboring nodes con-
nected via those edges) are specified; for each edge, its terminal
nodes and possibly the cycles it belongs to are recorded; and so
on. In its simplest form, a topological table can be implemented as
a dictionary or adjacency table: each node is mapped to a list of
neighboring nodes (directly connected via an edge). Additional in-
formation about cycles may also be stored — for instance, identifi-
ers of the cycles (faces) in which each edge participates, which
allows for the detection of alternative bypass routes.

Example of topological table’s structure: consider a network
with nodes N = {ny, n,, ns, ny} and edges £ = {{ny, n,}, {n,, ns},
{ns, N4}, {n4, n4}}, forming a cycle f; = ny—n,—ny—n,—ny (face f;).

A topological adjacency table

Node Neighboring Nodes (via an Edge)
n4 Ny, Ny
1, Ny, Ny
Ny My, Ny
ny ny, Ny

Here, for example, the row for node n; shows that n, is in topo-
logical contact with nodes n, and n, (via edges {n;, n,}, and {n,, n4},
respectively). Similarly, the table lists the direct connections for
each node. Such a table is essentially equivalent to storing
the node — edge incidence lists, but in a human-readable form that
displays the entire connectivity structure.

Another way to represent a topological table is to list all known
routes in the network, indicating both the primary and backup
paths. For any destination node, one can store not only the optimal
route but also one or several alternate routes. This concept is used
in some routing protocols. For instance, the EIGRP protocol builds
a topological table at each router, in which both the best (primary)
route to each network destination and alternative routes are
stored [21]. Under normal operation, traffic follows the primary
route, but if the primary path becomes unavailable, the protocol
immediately switches to the backup route from the topological table
without additional computations or message exchanges with neigh-
bors. This mechanism significantly reduces the time required to
restore network connectivity in the event of failures.

Definition 3: a topological table is a data structure containing
complete information about the network topology (the topological
contacts between nodes, edges, faces, etc.) used for determining
the routes for data flows. Formally, a topological table can be rep-
resented as a set of mapping: t,: N— 2F (one that maps each node
to the set of incident edges), t,: E— 2" (maps each edge to the pair
of terminal nodes), 1,: E—2F (maps an edge to the set of faces it
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Rank m, component type Face — edge — table
T 1 2 3 4 Face Edges of the face
node | edge face cell 1 1 2 304 ]-1|-
] 1 - | -
g node 7711 T12 E3 TIA 2 1 31 7 25
g ) 5 4 |49 |23 |24 | 5 |26
§ | edge T T T 6 | 7|9 |10|8|6]|5
g 3 7 6 |25 (22|24 | - | —
o Ty T Ty
< face 12 | 7 |32 (58|27 | - | —
= 4 13 |58 |35 |55 |30 | — | —
5 ceII 7;1 7:!2 T43

Fig. 2. Matrix of the topological tables for linear complexes

belongs to), and so on. Based on this data, one can derive the list
of neighbors for each node and identify the presence of alternative
paths (cycles) between nodes.

Thus, the topological table serves as the basis for flow manage-
ment algorithms. With such a table, the system can solve the rout-
ing problem: choosing optimal paths for flows based on the current
network state and switching flows to alternative paths when
the state changes (for example, upon failures). Unlike local routing
tables (which store only the next hop for a destination), the topo-
logical table contains a global view of the network’s connectivity,
enabling flexible route reconfiguration and the discovery of bypass
solutions. The following sections describe algorithms for redirecting
flows in case of failures based on topological tables.

The matrix in Fig. 2 shows the 16 types of topological tables
that can be constructed for a linear complex with node, edge, face
and cell elements. The symbol T,,, denotes a table, whose pivot
elements have rank k and whose contact elements have rank m. For
example, table T;, in Fig. 2 is the topological face—edge—table.
Table T, is the topological edge—-face—table. The diagonal ele-
ments of the matrix in Fig. 2 are tables whose pivot and contact ele-
ment are of equal rank.

RESULTS

Algorithm for Flow Redirection in the Event
of a Node Failure

A node failure is a situation in which a particular network node
suddenly stops functioning (for example, due to a device power-off
or a node software fault). Formally, when node X e N ceases to func-
tion, all edges e e E incident to X (i.e. for which X e ) also cease to
operate. As a result, the removal of X disrupts all flows that passed
through it. The task of flow management is to promptly restore these
flows by redirecting them along alternative routes, if available in the
topology.

The redirection algorithm can be divided into several stages:

1. Updating the Topological Table: immediately after detect-
ing the failure of node X, the system updates the topological table
by marking node X as non-operational and excluding all edges in-
cident to X. This leads to changes in the neighbor lists: all nodes
that were previously neighbors to X lose their connection with it.
Formally, this corresponds to removing vertex X and all its incident
edges from the network graph G = (N, E), resulting in a new graph
G'=(N\X, E\e: Xee).

2. Identifying Affected Flows: the flows whose routes includ-
ed the failed node X are identified. Typically, these are flows where
X served as an intermediate node (a router) rather than being
the sender or receiver. Based on the topological table, one can find

pairs of nodes whose connection passed through X. If the topo-
logical table already contains both primary and alternative routes
for each destination, then at this stage it is simply determined which
primary routes passed through X, and the corresponding backup
routes are retrieved from the table.

Flow Redirection: for each affected flow, a new route that by-
passes node X is calculated. There are two approaches:

® Precomputed Routes: if the topological table already stored

alternative paths (backup routes) for the given directions,
the system immediately switches to them. In this case, the res-
toration delay is minimal — it is sufficient to update the local
routing tables on the neighbors of X, replacing X with the next
node from the backup route;
Dynamic Route Recalculation: if alternatives were not precom-
puted, the system initiates a path-finding algorithm on the up-
dated graph G'. Typically, a shortest path algorithm (for exam-
ple, Dijkstra’s algorithm or breadth-first search) is used based
on the updated topological table. Since the table contains
complete connectivity information, the source node or a des-
ignated network controller can establish a new route from
the sender to the receiver that bypasses the failed node X.
The newly found alternative path is then distributed to the cor-
responding nodes as the new route for that flow.

4. Restoration of Transmission: the updated routes take ef-
fect, and data is redirected along the new paths. The flow is re-
stored — packets reach their destination by bypassing the segment
affected by the failure.

It is important to note that the feasibility of step 3 (the existence
of an alternative path) directly depends on the original topology. If
the failed node was an articulation point of the network (i.e., its re-
moval splits the graph into several disconnected components), then
no alternative route exists within G'. Formally, node X is an articula-
tion point if, upon its removal, the graph G' breaks into two or more
connected components. In such a case, some nodes become
completely isolated, and the flows to them cannot be restored (until
the physical problem is resolved). A topology is considered robust
if it lacks such articulation points (i.e., the graph is biconnected by
vertices) — in that case, the network withstands the failure of any
single node without losing connectivity. Similarly, the absence of
bridges (edges whose removal would disconnect the graph) signi-
fies resilience to individual link failures. The design of a reliable com-
munication system must ensure the required degree of connectivity
(for example, biconnectivity of the network graph), and flow man-
agement must efficiently utilize this connectivity for routing.

With the presence of backup connections, the topological ap-
proach ensures high reliability: flows automatically “bypass”
the failed node via other routes embedded in the network structure.
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The recovery time is limited either to the immediate switch to
a precomputed backup route or the time needed to compute a new
path. Because the topological table stores global network informa-
tion, the search for alternatives is performed locally (within a con-
troller or router) without the need to query remote nodes for their
status — thereby accelerating the system’s reaction to a failure. For
example, in self-healing networks based on graphs, route state
converges faster if each node is already aware of the existence
of bypass paths [21]. Reducing the downtime of flow increases
the overall fault tolerance of the communication system.

Example: Restoring a Flow After a Node Failure

Consider a specific example illustrating the application of a top-
ological table for redirecting a flow in the event of a node failure.
Suppose there is a network of four nodes (A, B, C, D) connected in
a ring (each node is connected to two neighbors): A-B, B-C, C-D,
D-A. Initially, traffic between nodes follows the shortest paths. As-
sume that node B is designated as the intermediate router for
the data flow from A to C (i.e., data from A is routed through B to C).
Under normal conditions, node D remains idle for this flow, even
though it is physically part of the ring.

Now, suppose node B fails (for example, due to a sudden pow-
er outage or software error). Node B and both its incident channels
(A-B and B-C) cease to function. From a topological standpoint,
B becomes unavailable, and the ring opens up into a chain A-D-C.
Nodes A and C lose their direct connection with B but remain con-
nected to each other via node D. The data flow from A to C, inter-
rupted at the moment of B’s failure, can be restored through the al-
ternative path.

In the presented example (Fig. 3, 4), the failure affects only one
flow (between A and C). After rerouting through D, data continues
to be delivered. The flow’s downtime is determined solely by
the time required to detect the failure of B and select an alternative
route. If the network did not have the redundant link to D (for in-
stance, if the topology were simply a chain A-B-C without node D),
then the failure of B would make communication between A and C
impossible — illustrating the importance of planning a topology
without articulation points.

Initial Topology: Primary path A—B—C hihglighted

@ ®

Fig. 3. The primary network topology of the four-node ring (A, B,
C, D) with the main flow from A to C (highlighted in red via node
B). The grey dashed lines indicate the network’s backup links (in
this case, the alternative A-D-C path) which are not used during
normal operation. At this stage, the topological table contains
the primary route A—B —C for the A— C flow along with infor-
mation about the existence of an alternative cycle A-D-C

Initial route A—>D—C after failure of node B

@ X

© ©

Fig. 4. The network after the failure of node B. Node B (located
in the upper right) is marked with a red cross to indicate its failure.
The links A-B and B-C are broken. However, thanks to the ring to-
pology, nodes A and C remain connected through D (the route
A—D—C is highlighted in blue). Immediately after the failure,
the topological table is updated: node B is removed fromthe neigh-
bor lists. The new neighbor lists become: A: {D}, C: {D}, D: {A, C}.
Based on these data, the system detects that a path between A and
C still exists (via D). The route A»D—C is either retrieved from
the topological table (if it was precomputed as a backup) or com-
puted anew, and the flow from A to C is redirected through node D,
bypassing the failed B

DISCUSSION

The considered ring topology exhibits redundancy — each
node has a degree of 2 (two links), and the graph is biconnected.
The removal of any single node still leaves the graph connected.
Therefore, the probability of maintaining connectivity between any
pair of nodes is higher than in a linear topology. In such a network,
topological tables store alternative routes (for example, a direct
route through one neighbor and a bypass route through the oppo-
site node), which enhances the network’s self-healing capability.
In real networks, connections can also be interrupted for other rea-
sons (link failure, node overload, software error), but the principle
remains the same: the more alternative paths that are provided for
and reflected in the topological tables, the higher the network’s re-
silience. Flow management based on topological tables allows for
the automatic selection of these routes, maintaining service even in
the face of partial infrastructure failures.

CONCLUSION

Flow management methods based on topological tables dem-
onstrate effectiveness under conditions of node and channel fail-
ures. The formal representation of the network through the hierar-
chy “node — edge - face — cell” and the concept of topological
contact provide a rigorous foundation for routing algorithms. Topo-
logical tables serve as the central element linking theory and prac-
tice: they store the structural information about the network neces-
sary for rapid flow redirection. The inclusion of backup routes in
topological tables enables the system to react instantly to failures,
switching to alternative paths without lengthy route recalculation.
Even if alternatives are not precomputed, the availability of the com-
plete topology accelerates the search for a new route. Thus,
the topological approach to flow management enhances the relia-
bility of the communication system — the failure of individual
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components does not lead to catastrophic network breakdowns, as
issues are localized and bypassed. This is especially critical for
low-current systems and automated diagnostic platforms where
continuous and timely data transmission is essential.
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Y30B UIN KaHanos, NoBbILLas HAAEXHOCTb ceTn. OnucaH anro-
pUTM NepeHanpasfieHns: nocsie o6HapyXeHus oTkasa cooTBeT-
CTBYIOLLME 3anucy B Tabnuuax NomMe4arTCs KakK HeaKTUBHbIE,
3aTemM aBTOMaTM4ECKMN NAESHTUDULMPYIOTCA 3aTPOHYThIE CeaHChbl
1 ONS KaXA0ro BblbnpaeTcs Kpartyanmnin 06Xog4HON MapLUpyT.
[MocnepoBaTenbHOCTb onepaunii BKINOYaeT:

1. OnepaTnBHOE O6HOBNEHNE TA6GNUL.
2. Knaccuumkaumio 3aTpoHyThbIX NOTOKOB.

3. lMounck anbTepHaTUBHOIO NyTU WY BbIGOP paHee COXpaHeH-
HOro pe3epBHOro.

4. MrHoBeHHOE MepekoYeHne Ha anbTepHaTUBHbIA MapLLpyT
6€e3 Mexy3110B0oro o6MeHa CiyXe6HbIMU COOBLLIEHNAMMU.

Mpy Hann4Mn pesepBHbIX MapLUPYTOB AJINTENBHOCTb NMPOCTOSA
orpaHvynBaeTcs 3a4epXKon o6HapyXeHus CoObITUS; NPU UX OT-
CYTCTBMW NyTb BbIYUCNAETCH NO O6HOBNEHHOMY rpadyy C NMHen-
HOW CNOXHOCTbIO.

Knro4yeBsbie cnoBa: LngpoBsle niaTtehopMbl yrpaBrieHus, nepe-
HaripaBsieHne MHEOPMaLMOHHbIX MOTOKOB, NojAepXxaHne pabo-
TOCMOCOGHOCTY My OTKa3ax, Tonosaorn4eckue Tabulbl, Torno-
JIOTMYECKUI KOHTaKT, HaEXHOCTb CETU, COCEACTBO
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