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NPEArOBOP

KondepeHuusita ,06pa3oBaHmeTo W uacnegaHusta B MH(OPMaLMOHHOTO
00LlecTBO® ce YTBbPAM KaTO HalMOHaneH HayyeH opyM 3a NpefcTaBsHe W
obcbxaaHe Ha HOBM METOAW M NPUNOXEHUS Ha UHcbopMaTuKkaTa B 06pa3oBaHu1eTo,
HaykaTa W pasnnyHuTe cepu Ha CTonaHCTBOTO. MoesTta 3a Tasu KOH(epeHLus
NpUHaaNexu Ha Hawms Heabpasum yuuten v konera npod. MNetbp bbpHes.

Cbopranmsatopu Ha KoHepeHuusta ca Acounauusita ,Passutue Ha
MH(OPMALMOHHOTO 06LLECTBO”, MHCTUTYTBT No MatemaTika U MHopmaTika npu
BAH 1 lMnoeamBckuaT yHuBepcuteT ,lMancuin XuneHpapcku”. PaboTHu esnum Ha
KoHdbepeHUmsiTa ca GbArapcku W aHrmuiicku. 3anassaHeTo Ha Obrrapckust kato
paboTeH e3uk, CNopeA Hac, cnomara 3a yTBbpxaaBaHe Ha 6bnrapcka TepMUHONOTUS
B obrnacTTa, a Taka CbllO 4aBa Bb3MOXHOCT Ha KOMeru, KOWTO He Ce 4yBCTBaT
YBEPEHU NpK 0CDOPMSIHE Ha HayyeH TEKCT Ha aHrmuiACKM eank, aa nybnukysar Ha
Obnrapckm.

Mo Tpaguums B nporpamaTa Ha KOH(epeHuusiTa ca BKIIOYEHW LOKNagu no
nokaHa Ha yTBbPAEHM yYeHW, AOKNaaN C ONpeaeneHi HayuHn NPUHOCK U OOKNaau,
KOWTO pasrnexaar HOBAaTOPCKM MOAXOAM Ha M3MNON3BaHe Ha MH(OPMaLWOHHMTE
TexHonorun B 0bpasosaHueTo. B nporpamara Ha 12-T0 n3gaHne Ha KoH(epeHumsTa
Bsixa BKNIOYEHN 2 Joknagda no nokaHa, 3 ¢opyma, npeacTaBsHe Ha 3 npoekTa n 11
Hay4HM AOKNaja, B KOMTO y4acTHULMTE Crogenixa HoBW NoaXoam B 06pa3oBaHneTo
V1 pesynTaTy OT U3CrneABaHNs 3a passuThe Ha MHGOPMALMOHHOTO 0BLLECTBO.

MpencTaBeHuTe [oKNagu Bsixa MpueTW Chepd peLieHaupaHe OT NOHe [ABama
uneHa Ha [MporpamHWs KOMUTET. YTBbpAMnata Ce MpakTUKa Ha peLeH3vpaHe C
W3WCKBaHE HanpaBeHWUTe Oenexks ga ce oT4yeTaT OT aBTOPUTE B OKOHYAaTENHWTE
pedakuuW Ha TeXHUTe JoKnaau, NpueTy 3a nybnukysaHe, e 0cobeHo nonesHa 3a no-
MraguTe y4acTHULM B KOHADEPEHLMATA 1 fonpuHacs 3a nogobpsiBaHe Ha kauecTBOTO
1 TexHU4eckoTo ocopmneHue Ha COopHuKa Ha koHdepeHumsTa. OcBeH ToBa, Taau
BeYe TpaaMLMOHHa npakTuka noctass COopHKKa cpen pedepupaHuTe U3ganus v no
TO3W HauwH nybnukyBaHWTe B HEro TpynoBe cnedBa fa 6bpat oTyuTaHu U
MPW3HABaHM MpU OLiEHKaTa Ha Hay4YHWUTE MPUHOCK Ha aBTOPUTE UM.

LleHTpanHo MscTo B nporpamaTta Ha KOH(epeHUmsaTa 3ae NPoBeAEeHUAT hopyM
JLurvtanHa  TpaHcdopMauns Ha  Gubnuotekute B MOCT-MHGOPMALMOHHOTO
obuwectso”. PopymbT Ge OpraHusvpaH CbBMECTHO OT Acounauus ,Pa3BuTve Ha
MHhopMaLMOHHOTO 00LecTBo” n YHUBUT v ¢ noakpenata Ha ,doHgauvs MNnosaue
2019“. B Hero B3exa yyactue ¢ foknagum gou. A-p Munesa [lobpesa (UCL Qatar,
[oxa, Katap) — goknag no nokaHa, AMPEKTOpPUTE Ha rofleMuTe Hay4Hi GrbnmnoTekn
Ha bbnrapus — gou. a-p Kpacumupa AnekcaHaposa (HauuoranHa bubnuoteka ,Ce.
Cs. Knpun n Metoguin*), o-p Cuneus HainpeHosa (LieHTpanHa 6ubnuoteka Ha BAH),
Oumntbp Munee (HapogHa 6ubnuoteka ,MBaH Basos®), o-p PagoctuHa TogopoBa
(6ubnuoteka Ha HBY) u gou. a-p Kupun CumoB ot MHCTUTYTa NO MHGOPMALIMOHHN 1
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KOMYHWKaLMOHHN TexHonorum Ha BAH. Te npepcTaBuxa akTyanHu pesyntatu,
CBbp3aHu C TexHu npoekTu. [loknagm usHecoxa u npog. a-p Kpuctuna BupbaHosa-
[enuea (YHNBUT), mou. o-p ManvHa borgaHoBa oT WHCTUTYTa no mMatematika u
nHhopmaTuka Ha BAH, kakTo u goktopaHTi 0T YHUBWT. Bbe thopyma B3e yyactue
Hukonam KbHYeB — 3aM. AupekTop Ha HaumoHanHoTo m3gatencteo ,A3-6yku Ha
MOH, koiTo NpefcTaBn NpeamM3BrUKaTENCTBaTa Npy U3gaBaHe Ha Hay4yHa nepuoauka
1 HOBUTE WU3AATENCKWN MOZENN, YCNeLHO npunaraHu B U3AaTencTeoTo.

B nporpamara Ha koHepeHuusiTa 6e nposegeH 1 dopymsT ,Extended Reality
Training Analytical Transcends in The Future Digital Society”, opranuaupax ot gou.
a-p 3natorop Munues ot UKT-BAH.

Mo Tpaguuus, B pamKuTe Ha KOH(EpPeHLMsITa ce NPOBEAE M CECusl, Ha KOSTO
YYEHULM OT CPEQHM YYWnULLA NpeacTaBuxa CBOW pa3paboTki, 3a KOMTO nomy4mxa
npodheCHOHaNHIN MHEHWS, OBPOXKENATENHN CbBETH U MPEMOPBKY.

Bnarogapum Ha uneHoBeTe Ha AcoumMauusTa W OpraHu3auuuTe-
CbopraHusaTopn 3a TAXHaTa [gbaroroguiHa 6eskopucTHa nogkpena  Ha
KOH(epeHuusTa.

BnarogapHocTi 4bmkuM 1 Ha uneHoBeTe Ha [porpamMHus KOMUTET 3a TEXHUTE
pobpoHamepeHu, 06EKTUBHM U MONE3HU PELieH3UN, HA aBTOPUTE — 3a MPOSIBEHUS
WHTEpec 1 Jobpe MOJHECEHUTE aTpaKTMBHW MPE3eHTaLuW, a Ha yyacTHULMTE B
LMCKYCUUTE — 3a 13Ka3aHUTe CbaobpXXaTENHU MHEHNS.

CneunanHu OnarogapHocT u3kasBame Ha OpraHu3auMOHHUS KOMUTET M
ocobeHo Ha Herosus npeacesaten Meopri Bparos — 3a NonoxeHuTe yeunus u tpya
3a NoAroToBKaTa, OPraHM3aLMsTa U NPOBEXAAHETO Ha KOH(EpeHUMsTa.

Cepvo3eH npWHOC 3a MOATOTOBKATa M CBOEBPEMEHHOTO W3AaBaHE Ha
HacTosWma cOOpHUK MMmaT HawwuTe konern MuneHa CraHeBa, Ctoika Mrpauesa,
Cronka Hegkosa 1 Becenun Urpaves.

Hapsieame ce, Ye NpenCcTaBeHWUTE Hay4yHU PE3ynTaTWl, CrIOZENSIHWAT OMuT,
0bCbXaaHUsTa U y4acTMeTo B OpraHMaMpaHuTe hopymu, ca Gunu ocobeHo NoneaHu
Ha Nno-MnaauTe UacnefoBaTeni, penoaaBsaTent 1 y4allm ce.

Bapsame, Ye YCTaHOBEHUTE NUYHI BPB3KM, NPOBEAEHUTE 0BCHXAaHNS M 0GMEH
Ha ONUT LWe AOoMpUHecaT 3a TBOPYECKOTO UM MPOECHOHANHO passuTUe Ha
yyacTHuumMTe B [iBaHagecetata HaumoHanHa koHdepeHuus ,OBpasosaHneTo W
u3cresBaHusTa B MHGOPMALMOHHOTO OBLLECTBO".

[o HoBu cpelyy!

30 man 2019 .
Aspam EckeHasu, l'eopru ToTkoB, MBaH Koitues
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NEPCOHANU3ALNA U ADANTALMA B OBPA3OBATEIHU
BUAEOWUIPU OT TUMN Mb3EN

bosiH BoH4yes

®akynmem no Mamemamuka u UHgopmamuka
Cogputicku yHusepcumem "Ce. Knumenm Oxpudcku”
bbontchev@fmi.uni-sofia.bg

Pestome: KomniomsbpHume eudeouepu om mun nb3es ca NONyispHU He caMmo Kamo
cpedcmeo 3a pasefieyeHue, HO U Kamo npuefiekamesnHu y4ebHU UHCMPYMeHMU, Koumo
mozam Oa Ce U3NOn38am OM yyumenume C UeNl nosuwasaHe Ha Mmomugauusma Uu
aHeaxupaHocmma Ha yyeHuyume. Y4eHemo, 0CHO8aHO Ha Nb3eMu, uMa MHO20 npedumcmea
3@ pasguUMUEmO Ha CIIOXHU mpaHc8epcanHu ymerus. Joknadbsm pasenexda cmpameauu 3a
ydeHe, 0CHOgasalU ce Ha pasiuyHu munose gudeouspu om mun nb3esn, kamo npednaza
OpeaHu3upaHemo Ha munogeme Nb3eNU 8 MAaKCOHOMUS, OCHOBaHa Ha nem
KnacughukayuoHHU Kpumepusi. PasnuyHume munose nb3enu ca pasanedaHu 8 cgemnuHama
Ha adanmupaHemo UM Kakmo KbM 0Bpa308amesiHUs KOHMEeKCM, maka U KbM npocpuna Ha
obyyaemus. Onucsa ce npoyecbm Ha pa3pabomeaHe Ha nb3es uepu, kamo ce uma npedgud
KOHmMeKkcma Ha 0byyeHuemo u npoguna Ha KpalHus nompebumen. Ha 6azama Ha
pe3ynmamu om aHKemHu npoy4gaHusi ca onpedensm decem guda 0bpazosamesiHU Nb3es-
uepu, kamo ca paseie0aHu 8b3MOXHOCMUME 3a NePCOHaNU3ayust Ha y4ebHomo cbObp)aHue
8 ugpume u duHamuyHa adanmayus Ha mpydHocmma um.


mailto:bbontchev@fmi.uni-sofia.bg
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TREES AND GRAPHS:
SIMPLE, GENERAL, ABSTRACT, AND EFFICIENT

Boyko Bantchev

Institute of Mathematics and Informatics
Bulgarian Academy of Sciences
boykobb@gmail.com

Abstract: The representations of trees and graphs in general, as known from most textbooks
on data structures and algorithms or similar sources, are in various ways deficient and outdated.
We offer a straightforward approach, based on the notions of set and map, which is at once
abstract, general, and efficient, and thus beneficial to the theory, practice, and teaching of
programming.

Keywords: graph, tree, representation, algorithm, set, map

1. Introduction

In mathematics as well as in computing, graphs as combinatorial structures enjoy
deserved popularity for their ability to model networks of diverse kind, size, and
complexity. In particular, trees, and more precisely, rooted ones, have numerous
applications in modelling hierarchies.

The usefulness of graphs in computing is strongly related to how they are re-
presented as data structures, as the feasibility and eficciency — both theoretical and
practical — of the algorithms that we perform on graphs for solving various kinds of
problems is highly dependent on data representation.

The representations that serve expository purposes, such as in textbooks, are
important in two ways. On the one hand, they are expected to ensure clear and un-
ambiguous understanding of how algorithm implementation can be based on them.
On the other hand, the very use of representations in teaching tends to them being
perceived as a standard to follow and thus they get entrenched in the practice of
programming.

Moreover, graph representation in informatics is naturally correlated with the
design and implementation of data structures in general — a fundamental part of
computing science. In this respect, the theory and practice of representing graphs as
data structures is an indication of the current state and trends in the said fundamental
field.

However, studying the classic and current textbooks on algorithms and data
structures, one can observe that representing graphs (and trees, in particular) in them
is insufficient, outdated, or both. There is a significant amount of space for
improvement, and in this paper we offer a straightforward, sound and efficient ap-
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proach, based on simple, few, and general mathematical concepts. But before doing
that, we discuss in a little more detail how the current approaches to representing
graphs, as seen in textbooks, are imperfect.

2. Representations and shortcomings

Some authors of books on algorithms, such as [1,2,7] choose to present the
algorithms in pseudocode or even less formal language, and, accordingly, also do not
pay much attention to how data structures, including trees and graphs, need to be
represented. In effect, this means that discussion of implementations is avoided,
which may be assumed to be motivated by the wish to let the student concentrate on
the algorithms' essence. However, such a tradeoff may well be, and often is, un-
justified, as the proper understanding of the algorithm may depend substantially on
the details of its implementation.

Where representing trees and graphs is indeed discussed, it is often too simple
and based on a primitive data structure, such as an array.

For example, a rooted tree is unambiguously defined by mapping each node to
its parrent. If, in addition, the nodes are associated with sequential natural numbers,
then mapping a node to its parent is simply that of an array index to an array value,
where that value is another index. But if a tree is represented like this, navigating from
anode to its descendants or siblings, or even only finding the number of descendants,
is highly time inefficient, as it requires searching through the array.

Arrays of integers, where integers play the roles of both nodes and links (in the
guise of array indices) to nodes are commonly used for representing not only trees
but graphs in general. A simple linear array is incapable, or at least very inconvenient
for representing even a simple kind of graph, so itis complemented or modified in one
way or another. The need to handle nodes with an arbitrary number of neighbours
brings to life two-dimensional arrays which must be either rectangular but consuming
much unused storage when the graph is sparse, or jagged to fit the number of
neighbours for each node separately. In either case one arrives at a structure which
lacks flexibility with respect to resizing the graph or changing the connections between
its nodes. The very use of integers in different roles can also be confusing in practice.

The above describes scheme of representing graphs is a variant of what is called
‘adjacency list', as for each node there is a list of nodes adjacent to it. The lists
themselves can be linked sequences instead of arrays, but this variant, albeit a little
more flexible, is less efficient in terms of both time and storage consumption.

A common method of representing trees is using another kind of tree on which
the former one can be modelled. An ordered rooted tree, and even a forest of such
trees, is typically represented by a binary tree, where a ‘left’ branch leads to a des-
cendant and a ‘right’ branch links to a sibling. Thus, any representation of a binary
tree can serve as a representation of general ordered trees. Furthermore, represent-
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ing unordered rooted trees is most commonly done by simply using a representation
of an ordered rooted tree and not paying attention to the order.

This is the approach taken or suggested in [1,2,6,8]. Although apparently working,
it blurs the distinction between the different kinds of trees. Also, due to the linking,
which is inherent to binary trees but tends to be excessive for rooted ones, the unifying
approach lowers the speed of some algorithms on rooted trees.

Notably, some authors, e.g. [4,7], omit discussing general rooted trees com-
pletely, which is, in our opinion, hard to justify.

A generally useful means for designing and presenting data structures, including
graphs, is building an abstract representation first. An abstract representation is a
collection of datatype declarations, procedures and other data that constitute the
programmer's interface to the data structure. It admits further development, as done
in [6], into an implementation of the said interface, but when that is omitted, as in [3],
then the abstract approach is, just like the use of pseudocode, only a way to evade
discussing the actual representation of the data structure.

A notable flaw in most graph representations that one finds in textbooks is that
they do not assume any data to be associated with the nodes of the graph. Typically,
having once chosen integers (array indexes) to represent nodes, the authors seem to
forget that a graph, like any other data structure, is expected to be a container of
interlinked data items. Such empty graphs, although sufficient to illustrate the
workings of most algorithms on graphs, are nevertheless conceptually and practically
inadequate.

Overall, we consider the graph representations widely known from textbooks and
elsewhere to be functionally incomplete, too rigid to meet different uses, not always
efficient, and also too low-level to conveniently develop and teach algorithms based
on them.

3. Programming with sets and maps

The notions of set, map and order are among the most fundamental to mathe-
matics. Finite sets are simple and intuitive, appealing to our very basic mental skills,
such as distinguishing between objects, construing a whole out of distinct units, and
choosing among many items. Order is what we think of when we consider how things
make up a sequence. Maps, being sets of ordered pairs, come next and are almost
as easily grasped.

Sets and maps are also not new to programming languages. SETL [5], known
since the early 1970s, was the first to introduce ordered and unordered sets, maps,
and set-theoretic operations as principal data structures and operations in a pro-
gramming language. At that time neither computer hardware nor implementation
techniques were sufficiently developed to ensure efficient performance for programs
in a very high-level language, as SETL was dubbed. But the call for using sets and
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operations on sets as programming constructs was well heeded and, as time was
passing, more and more languages acquired such capabilities.

Today's hardware is hugely more productive, and implementing complex data
structures, as well as compiling techniques in general, have advanced to the point
that we no more have to consider sets and maps ‘very high level’ constructs. In fact,
they are quickly becoming commonplace. In particular, since its latest editions C++
has begun to offer, through its standard library, excellent support for set-theoretic
programming — which is very fortunate, in view of C++ being one of the most widely
used and dependable languages of today. Very importantly, the said support comes
with guarantees for time efficiency of all set-related operations.

What we just observed encourages rethinking the ways in which we represent
complex data structures, so that more use is made of set-theoretic constructs. We
consider trees and graphs to be an obvious target of such an effort.

The examples that follow use C++.

4. Representing trees

A (non-empty) rooted tree can be recursively defined as a pair (N,S) of a node N
and a (possibly empty) set S of rooted trees. Then N is considered a root from which
other trees descend, hence are regarded as subtrees. Thus, ultimately, a rooted tree
is a collection of hierarchically linked nodes. We usually consider that collection to be
finite.

A program representation of a tree would need to associate some data with each
node, so we can use the respective datatype as a parameter that marks out a member
of the family of tree types that we want to construct. In fact, rather than defining an
entire tree, we define a type representing a single node, along with links to
descendants. The resulting parameterized datatype is

template <typename N>
struct RTnode {N data; unordered_set<RTnode<N> *> * heirs;};

where data is the value to be stored in a node and heirs is a pointer to a set of
pointers to the descendants of that node. Note that the datatype definition closely
follows the above given informal definition of a tree. We use unordered_set for
descendants to stress that no order is assumed among them.

A node with no descendants will be represented as an ‘empty’ pointer, i.e.
nullptrin C++. As the set of descendants itself can be empty, we do not formally
need heirs to be a pointer — it could be the set itself. However, then we would have
to create and store an empty set for each leaf node, which is less efficient.

The tree node datatype can be split into a definition of a forest and one of a node
itself:
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template <typename N> struct RTnode;
template <typename N>
using Forest = unordered_set<RTnode<N> *>;

template <typename N>
struct RTnode {N data; Forest<N> * heirs;};

Defining the set of descendants of a node to be a forest where the latter con-
stitutes a separate type — a collection of (pointers to) tree nodes — has the advan-
tage of making it possible to use forests for other purposes as well. In fact, tree and
forest are notions dual to each other, each of them being used to define the other,
and this version of their program definition reflects the said duality.

Representing trees as above is simple, yet versatile enough to handle trees with
any kind of values in their nodes: primitive, such as int or char, or composite, or
pointers to actual values stored elsewhere.

As an example of using the tree definition, here is a procedure performing a pre-
order traversal of a rooted tree or its subtree. The result is a sequence (vector) of
the values kept in the visited nodes.

template <typename N>
void rt_preorder(RTnode<N> * & n, vector<N> & ns) {
ns.push_back(n->data);
if (n->heirs != nullptr)
for (auto p : *n->heirs) rt_preorder(p,ns);
}

Note that if ordered trees must be represented, unordered_set in the
Forest's definition can be replaced with set or vector without otherwise
changing the program.

5. Representing graphs
Graphs admit various kinds of representations, of which most often used is the
previously mentioned ‘adjacency list'. There is no need for the neighbours of a node
to actually form a linear list, however — they can make up a set instead.
Let the nodes of a graph store values of type N. We introduce the name Nodes
to denote a set of nodes and define the generic type
template<typename N> using Nodes = unordered_set<N>;
We can use Nodes to represent the collection of neighbours of a graph's node,
as well as for other purposes. For example, the type that designates a set of nodes
with values of type char is Nodes<char>.
A graph is defined then as
template<typename N> using Graph =
unordered_map<N,Nodes<N>>;
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— a map from the set of nodes to that of collections of neighbours, and the type of a
graph with char nodes is Graph<char>. As with trees, N can be any type.

In order to illustrate the use of the Graph datatype, let us consider implement-
tations of breadth-first and depth-first traversal procedures. We assume that the graph
to be traversed can be directed or undirected. In the latter case, we must construct
our graph so that, if two nodes are adjacent, each of them is in the set of neighbours
of the other.

A graph traversal algorithm needs temporary storage to keep track of the already
visited nodes. Let that storage be the set vis. Then vis is created with capacity
sufficient to eventually hold all the graph's nodes, used in the traversal, and then
destroyed. This means that vis must be local with respect to the traversal procedure.
In the following implementation the bft_graph procedure creates and destroys
vis, while calling another procedure, bft_graph_do, for doing the actual
traversal. It also creates a vector nodes for storing the resulting sequence of nodes.
nodes and vis are passed to bft_graph_do, along with the graph g and the
node x from which the traversal starts.

A breadth-first traversal also typically uses a queue data structure to store nodes
that have been visited and are still to be used for reaching from them, using
neighbourship, new nodes to visit. That queue, ngq, is created, used and destroyed
within bft_graph_do. The reason for vis having an outer scope of locality is that
if the graph consists of more than one components, we would need to call
bft_graph_do once for each of them, keeping the contents of vis between calls:
once all the graph's nodes become visited, we know that all the components have
been traversed.

template<typename N>

vector<N> * bft_graph(Graph<N> & g, N x) {
auto size = g.size();
auto nodes = new vector<N>();
nodes->reserve(size);
auto vis = new Nodes<N>();
vis->reserve(size);
bft_graph_do(g,x,nodes,vis);
delete vis;
return nodes;

}

template<typename N>
void bft_graph_do(Graph<N> & g, N X,
vector<N> * nodes, Nodes<N> * vis) {
auto nq = new queue<N>();
vis->insert(x);
ng->push(x);



16 XII HayuoHanHa koHgpeperyusi ,06pa3osaHuemo u uscnedsaHusima 8 UHgopmayuoHHomo obwecmeo” 2019

while (!ng->empty()) {
X = nqg->front();
ng->pop();
nodes->push_back(x);
for (auto n : g[x])
if (!contains(vis,n)) {
vis->insert(n);
nqg->push(n);

}

delete nq;

}

The following two procedures, dft_graph and dft_graph_do, implement
depth-first traversal and communicate with each other similarly to the above two.
Depth-first traversal here is in its iterative form, which is a bit more challenging to
implement than the recursive one. A stack named prev is locally defined within
dft_graph_do and plays a similar role to that of nq in bft_graph_do: keeping
track of visited and not yet to be left nodes. Each item of prev is a pair of a node and
an iterator, pointing at a member of the set of neighbours of the node currently being
visited (INodes is defined as Nodes<N>: : iterator). The node and the iterator
together identify at each step which is the next node to visit, if it has not been already
visited.

template<typename N>

vector<N> * dft_graph(Graph<N> & g, N x) {
auto size = g.size();
auto nodes = new vector<N>();
nodes->reserve(size);
auto vis = new Nodes<N>();
vis->reserve(size);
dft_graph_do(g,x,nodes,vis);
delete vis;
return nodes;

template<typename N>
void dft_graph_do(Graph<N> & g, N X,
vector<N> * nodes, Nodes<N> * vis) {
auto prev = new stack<pair<N,INodes<N>>>();
for (55) {
vis->insert(x);
nodes->push_back(x);
for (auto n = g[x].begin();; ++n)
if (n == g[x].end()) {
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if (prev->empty()) {
delete prev;
return;

}
tie(x,n) = prev->top();
prev->pop();

} else if (!contains(vis,*n)) {
prev->emplace(x,n);
X = *n;
break;

}
}
}

It is important to point out that the basic operations on sets, such as insertion and
checking for inclusion, are guaranteed to take only a constant time in average, which
in turn ensures that traversals have optimal (linear) time complexity with respect to
the number of nodes. Also constant-time is removal (not used here).

6. A more elaborate example: Jarnik-Prim-Dijkstra algorithm

So far we have discussed graphs that have no data associated with their edges,
and the edges themselves were not explicitly represented. Another representation is
needed if the edges carry weights or costs.

LetWeight be the respective numeric type. We define the type Nodes as above
and add these types:
template<typename N> struct Arc {N node; Weight weight;};

template<typename N> using Arcs = unordered_set<Arc<N> *>;
template<typename N> using EGraph = unordered_map<N,Arcs<N>>;

A weighted undirected graph is represented by the type EGraph, which is a map
from nodes to sets of pointers to Arcs, where Arc is a half-edge, consisting of node
and weight data. Each Arc pointed at within a set contains the node and the weight
of the edge, connecting that node to the node, associated with the set.

The Jarnik-Prim-Dijkstra algorithm finds a spanning tree with a minimal total cost
of edges for a given weighted undirected graph by adding edges one by one to an
initially empty tree. The edge chosen each time for addition is the one of minimal
weight which links a node in the tree to a node not in the tree.

Since the resulting tree is also weighted, we need a new tree node datatype to
represent it:

template <typename N>

struct RTnode {N data;
unordered_set<pair<RTnode<N> *,Weight> *> * heirs;};
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The algorithm, although simple in essence, requires some sophistication in order
to be implemented efficiently. For lack of space, we do not quote the actual code here.
Instead, we only bring attention to the most substantial details.

First of all, we maintain a set of nodes

Nodes<N> vis;

that have been already added to the spanning tree: this is needed so that we can tell
whether an edge can be considered for addition to the tree, i.e. whether exactly one
of its ends belongs to the tree.

We also need to know for each member of vis precisely where it resides in the
tree, so we maintain a map

unordered_map<N,RTnode<N>*> nptr;

from graph nodes to pointers at tree nodes. As soon as a node is added to the tree,
a corresponding member is also added to nptr. When a minimal-weight edge and a
respective node are being added to the tree, we know through nptr to which node
of the tree to link them.

Each node not in the tree, which is connected through an edge to a node already
in the tree, is mapped to a pair, one member of which is an Arc consisting of the
respective node in the tree and the weight of the edge between the two nodes, and
the other member is an integer, an index in a heap. The map is defined

unordered_map<N,pair<Arc<N>,unsigned>> nfree;

When a new edge and node are added to the tree, the edges from that node that
lead to nodes not in the tree are traversed. If a newly visited node is found in this
process, it is included, along with the tree node and the weight of the respective edge,
to nfree. If a node is not newly visited, then it is already in nfree, and then the
Arc to which it is mapped may be replaced by the currently visited edge, if the latter
has smaller weight. Thus, for each node in nfree, the weight of the Arc to which it
is mapped is always the minimal possible. As the edge to be added to the spanning
tree at any stage is chosen among those in nfree, it is indeed the minimal possible,
as needed.

In order to find an edge with a minimal weight efficiently, a priority queue, i.e. a
heap, is maintained out of the weights of the Arcs in nfree. The unsigned in
nfree is the index of the respective weight in the heap. We need to keep the index
that way so that we can know, upon changing the weight of an Arc to a smaller one,
which item of the heap changes, and where that item goes after the heap is repaired.
The C++ library implementation of heaps does not allow for such a close inspection
of the inner workings of a heap, so we provide a custom implementation.
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As with the other algorithms on graphs, the use of sets and maps ensures optimal
time efficiency due to the constant in average complexity of the basic operations
inclusion, search, and removal for these structures.

Conclusion

We have seen that representing trees and graphs and algorithms on them in
programming using fundamental mathematical constructs such as sets and maps is
not only feasible but very practical in a modern programming language. Such
representations are simple, intuitive, and general, usually closely following the way
we describe these structures and algorithms in common mathematical and less formal
language. They are also inherently abstract, being at the same time remarkably
efficient.

The blend of such virtues makes set-theoretic representations very beneficial to
the teaching, practice, and further development of the theory of programming.

In some cases, it opens possibilities for exploring new, closer interactions be-
tween different data structures.
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OBPBETA UTPA®U - NPOCTO, OBLLO, ABCTPAKTHO U EQEKTUBHO
Boiko BaHuyeB

Pestome: pedcmassaHusima Ha dbpeema u epachu om obuwy 8ud, no3Hamu om noge4yemo
y4ebHuUYU no cmpykmypu om OaHHU U ameopummu u dpyeu nodobHU U3MOYHULU, ca 8 pas-
JIUYHU OMHOWEHUST HENBIHOUEHHU U ocmapenu. [Tpednazame HenocpedcmeeH nodxod 3a
npedcmaesiHe, OCHO8aH Ha NOHAIMUSIMa MHOXeCmBO U cbomeemcmeue, Kolimo e e0Hogpe-
MeHHO abcmpakmeH, 06w u echekmugeH U ¢ mosa None3eH 3a meopusma, npakmukama u
06y4eHUemo no npozpamupaxe.
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Abstract: The paper presents three different approaches of web service assessment based on
metrics data of their qualitative features. The advantages and drawbacks of the approaches
are analyzed for the purposes of service selection. The investigation of assessment results of
real time data of two meteorological forecasting services are considered as a solid base to
reveal ready-made solutions for a reliable decision support tool.
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1. Introduction

Nowadays, software systems providing functionality ensured by other services
are increasingly available. Basically these solutions allow re-use of ready-made
services that are well established and popular in their application. The open question
is how to choose an appropriate service among the others with same or similar
functionalities so to deliver the best result for the consumers. An accurate response
needs time, people and resources for data analysis and for consequent argued
selection of appropriate service. Most organizations or particular clients would not
devote such resources to addressing this task.

Service selection among services providing the same functionality could be based
on analysis of their qualities (noted as QoS selection) using a proper software tool.
For such tool the analysis of metrics data of the service qualities is crucial [1,2]. The
elaborated solution has to be able to provide generalized service estimation based on
all interested quality features. The overall assessment of QoS is important and
difficult, as some qualities have the opposite effect to others in shaping the overall
behavior of the service.

The paper goal is to present different assessment approaches for web service
selection based on metrics data of their qualitative features. Analysis of the
advantages and drawbacks and assessment results of their application towards real
time services' data are investigated and underlined. The work is considered as a solid
base to reveal ready-made solutions for building a reliable decision support tool of
QoS selection.
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2. Software Services Quality Assessments

Web services are a widespread approach to providing functionalities that are
available from any other system most often through the request-response
mechanism. They have a standardized way of exchanging data through the Internet.
Product-oriented non-functional features are of a special attention as these represent
the quality of the need communication. Appropriate metrics data for quality
assessment algorithms is important stage of the web service selection. The most
frequently used qualities are:

+ Response time (RT) — time in seconds or milliseconds from the sending of the
request until the response arrives

+ Throughput (T) - the frequency of data transfer in bytes or kilobytes per second
+ Number of Completed requests (CR) in requests per second.

However, metrics related to measurement of other web services features are on
the focus. Thus, the most contemporary used web browsers follow several different
times that characterize the services [10]:

+ Initial connection time

+ Time of SSL (Secure Sockets Layer)
+ Time to send a request

+ Time to first byte (TTFB)

+ Time to download response content

The dynamic environment in which services operate needs to apply temporal data
analysis where not only current quality data but also past data are taken into account
for assessing the web service [3]. Relying on the fact that the history log file could
accumulate metrics data of several qualities in time then a reliable, accurate and
dynamic service selection solution could be searched by a mechanism assessing the
integrated quality of a service within certain time period. Based on this idea different
methods exist. Three different approaches are explained further and discussed in the
sense to be incorporated in a software tool for generalized QoS estimation.

2.1. Statistical Analysis of Metrics Data

Statistical analysis can be applied separately to each of the quality metrics data
as a powerful tool for analysis of the available data in the history log file. Information
about qualities such as minimum value, maximum value, average, dispersion as well
as first, second (median), third quartiles can provide essential knowledge about the
service being evaluated. Successful and unsuccessful queries as percentage values
are also valuable. Quadrant information is preferred because it responds much less
than outliers data, unlike average and dispersion. Providing this information the client
has a clear view about the levels and dynamic changes of each of the interested
feature of the services being investigated.
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A drawback of this approach for service evaluation is that assessments reveal
qualities separately. The approach has not a mechanism to account for the quality
interdependences and their contradictory effects.

2.2. Apdex Index

Another important aspect of QoS assessment is also the account of users’ opinion
of the system in respect to the studied characteristics. Apdex (Application
Performance Index) is a standardized method developed by a group of companies
that serves for reporting, measuring, and tracking the performance of web
applications. The method transforms the service measurements to one value index
over a given time interval. The index belongs to the range 0 to 1, with the value 0 of
not satisfied by the quality of the system under consideration with respect to this
characteristic, and at value 1 if it is fully satisfied [4].

In this paper we apply Apdex to evaluate the preference for maximum response
time of the service requests. For this, it is necessary to determine in which area each
of the measured response time data belong. Three zones - Satisfied, Tolerating,
Frustrated are defined. Each zone corresponds to user satisfaction through this
metric. It is calculated according to a predefined threshold value T presented in Fig.1.

F=aT
'

o T F

Satisfied Tolerating

Fig. 1. The three zones of Apdex index [4] (htp:/apdex.org/overview.html)

The Apdex is calculated by the number of satisfied samples (Csatisfied), half of the
tolerating samples (Ctolerating) and by the total number the samples (Crota) as follows:

CToleratin
9
Csatissfied + 2
Apdext =

(1)

CTotal

The Apdexr value (1) further is classified according to the scale created for this
metric as a way to evaluate the quality of the web application against its Response
time. According to it at values above 0.94 the web application is classified as
excellent. The problem with working with this metric is to find an appropriate T value.
It is most determined by the user personal preferences and understanding of the
speed with which he wants to return a response to a query. Based on experiments
with 500 independent web applications [5] it is found that using the value of the 90th
percentile of response time data there is 95% probability of Apdex ranging from 0.91
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to 0.96. This can be used as the starting point for evaluating a web service against
the response time for requests. In addition, the average value for the Apdex score is
also evaluated and provided as a valuable service measure.

The Apdex reflects the user preferences according to the requested property.
However, it does not account for other interested qualities.

2.3. Integrated Quality Assessment

The criticism of the methods presented above is in the fact that the extreme value
of each quality is determined independently from the values of other qualities. The
service overall appearance is estimated based on the individual extremes not
accounting for their interdependence. In answering to this problem we apply a newly
proposed method based on cluster analysis, which was reported as a successful
approach for integrated service quality assessment [7].

Cluster analysis is well known unsupervised method that defines specific data
groups in a multidimensional data space. In our case each dimension corresponds to
an interested quality. Each cluster comprises service data that present services
having similar QoS. The method explores Subtractive clustering (SC) algorithm [6].
The method does not necessarily apply the whole SC algorithm as we are not
interested in all clusters of the data sets. As most of the service data sets do not
presents diversity in their data structure it is valuable to define densest cluster of each
service set represented by respective cluster center v;, where j is the index of the
service. For a selection purpose we have to compare the cluster centers in terms of
their coordinates and respective compactness. The preference is given to a service,
which center of the densest cluster optimizes the interested quality values and has
most compact cluster.

Consider that we have m different web services S;, j = 1, ..., m performing the
same functionality. Let the service quality is characterized by n quality properties x;,
i=1,..., n that are measured for QoS selection. For a certain time window their metrics
data were collected in the history log. Each row of a particular data set corresponds
to a point of the data space.

Cluster density Dj, j=1,..., m is important index as if the data present a compact
and dense data group then the service has a stable and reliable behavior with low
noisy data within the evaluated time.

N

2. d;

D. =1L
! N

, (2)

Where di= | X« — v; | is the distance between the point xx of the data set and the cluster
center v, j = 1,..., m, N is the number of data in the data space. Most preferable
service minimizes the density measure (2).
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The other measure of the cluster compactness is the cluster potential that is
estimated as:

4 2
vl

N
Pi=>e" : (3)
k=1

where the radius r» is a value that specifies a cluster center’s range of influence. It
defines the amount of neighbors of the cluster as the points outside this range
contribute slightly to the potential value. Most preferable service maximizes the
potential measure (3).

The three types of service quality assessments presented above could be
provided to the client as they reveal different aspects of the services. Careful
consideration of specific qualities could be done on the basis of statistical analysis. If
more weight to the user preferences should be given then Apdex score is very useful.
The integrated quality assessment is mostly reliable in sense that all interested
qualities are accounted for.

3. QoS Analysis of Meteorological Forecasting Services

In order to estimate the usefulness of the proposed methods we carried out
experiments for two services that provide meteorological forecast for the next 5 days
from the day of the sent request. The selected web services are apixu [8] and
metaweather [9]. The services are appropriate for experimenting because they are
used by various other systems. In addition, their data are periodically changed, and
so different dynamics in the information could be monitored.

As often the web services have limitations of the daily or monthly number of
requests that can be sent to them free of charge, we restricted up to 5 HTTP
connections to web services of the 5-seconds interval, for which the data of the web
services is taken. This reduces throughput but still the assessment abilities could be
explored.

Particular experiment was conducted on February, 2019 at a time interval of 10
minutes accumulating 120 data. The collected metrics data of Response Time,
Requests per seconds of Successful (SR) and Failed Requests (FR) and Received
KBps are shown in Fig. 2. There are no unsuccessful queries. Also no deviation of
the received kilobytes data per second for both services is observed. It means that
the third service feature is not valuable for integrated quality estimation but only
respective levels should be compared. After displaying the reference lines of
metaweather data graph, it can be assumed that most of the data of RT and SR are
in the vicinity of the data median. There are only several outliers. On the apixu data
graphs, more peak values can be identified. This is particularly noticeable on the RT
graph. However, it is not possible to clearly identify which service is preferable
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especially comparing to all monitored features. Further we will consider in detail the
quality estimated based on the three considered assessment approaches.

< RoconedKiobylesPorseco < RecolvedkiotytesF

Fig 2. Metrics data of web services apixu (left) and metaweather (right) of first experiment

The statistics analysis data (Fig. 3) confirm that both services have 100%
successful queries. The average response time of apixu is 0.06 seconds and for
metaweather service it is much more - 0.46 seconds. The same tendency is maintained
for the minimum and maximum value, and the proportion increases to about 8 times
difference. It can be concluded that apixu requests are received faster than the
metaweather ones for the examined time interval. In terms of throughput it could be
seen that the respective statistical values for each service remain constant as no
dynamics of this property is observed. However, comparing the two web services the
respective values differ significantly as data from apixu arrive at a frequency of about
0.58 Kbps, whereas from metaweather approximately twice as much - 1.15 Kbps.

The Apdex estimate (Fig. 4) the requested upper Response time limit is not set.
Therefore, the 90th percentile of all response time data is used. For the first web
service, this value is 0.09 seconds, for the second one - 0.52 seconds. The average
value of the Apdex of both web services is very similar as for apixu it is 93.32% and
for metaweather - 93.51%. Based on these values, the two web services are classified
as good services. This means that, according to this metric, the two services are
equivalent.
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stical Data
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Second Second
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Fig. 3 Statistical analysis results of metrics data of apixu (left) and metaweather (right) web
service

Apdex Score Estimation Data Apdex Score Estimation Data

ore Data Get Aps Data

Apdex Score Limit

dex Scor

Average Apdex Sc

Apdex Score Rating: Good Apdex Score Rating: G

Fig. 4 Apdex Scoring of apixu (left) and metaweather (right) from first experiment

Integrated assessment provided by the cluster analysis (Fig. 5) shows that only
one valuable cluster was identified for both services. In addition, apixu has a potential
of 115.26, and a metaweather of 110.62. This means that the apixu cluster contains
more data in its vicinity.

To improve the results’ readability, the obtained density values are transformed
to a growing function by subtracting a unit of its value and then result is converted to
a percentage. In this case, a preference service has a higher value on this index. The
obtained cluster density of apixu is 96.25% and for the other web service it is 94.78%.
Therefore, it could be concluded that apixu has a denser cluster. Important
information can also be derived from the percentage of data that belong to a cluster
in the vicinity of r-=0.5. For the first service the scope of the cluster is 100% and for
the second one 99.17% of the data. The conclusion is that apixu is the preferred web
service as it has more stable behavior in this time interval than metaweather.
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Data not in a group: 0% Data not in a group: 0.83

Fig. 5 Indexes of cluster analysis of apixu (left) and metaweather (right) services from first
experiment

Conclusion

Three different approaches of web service assessment based on metrics data of
their qualitative properties are presented in detail. The analysis of respective
advantages and disadvantages for quality of service selection task are revealed. The
results by using real-time data of two meteorological forecasting services are
discussed as a good basis for further developing ready-made deployment solution.
This solution is aimed at creating a reliable tool to help users to make reasonable and
optimized decisions which web service to use.
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M3BOP HA YEB YCINYI YPE3 AHANU3 HA JAHHU OT METPUKUK

XpucTtusiH Oumntpos, Onra leopruesa

Pestome: [MpedcmageHu ca mpu pasnu4Hu nodxoda cbC CbOMBEMHU UHAEKCU 3a OUeHKa Ha
yeb ycnyeume, 6a3upaHu Ha OaHHU 3@ MEMPUKU Ha MEXHU Ka4yecmeeHU Xapakmepucmuku.
AHanusbm Ha npedumcmeama U Hedocmambuyume Ha pasnudHume nooxodu, Kakmo u
pesynmamume OmM NPUNOXeHUemMO UM KbM OaHHU & peanHo epeme Ha dee ycnyeu,
npedocmassuu Memeopoio2uyHa npoeHo3a, ca dobpa 6a3a 3a paspabomearHe Ha 20mosu
peweHus: 3a eHedpsisaHe. Te3U PEWeEHUS! Ca HAcoYyeHU KbM Cb30asaHe Ha HalexdeH
UHCMpYMeHM 3a noOnoMazaHe Ha nompebumenume nNpu 83eMaHe Ha PeeHus 3a NoI3eaHe
Ha yeb ycnyau.


http://www.apixu.com/
http://www.metaweather.com/
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CODTYEPHU UHCTPYMEHTU 3A BU3YATNIU3ALIUA HA
ANHAMWUYHU NHOOPMALINOHHU PECYPCH

Munex bnusHakos, leopeu Mawes, Meopau Tomkoe

Mnosduscku yHugepcumem ,Maucuti XuneHdapcku*
milen.bliznakov@gmail.com, georgepashev@gmail.com,
totkov@uni-plovdiv.bg

Pestome: Cmamusma aHanusupa U npagu onucaHue Ha CUCMEMU 3a 8usyanusauyus Ha
UHGhOpMaUUOHHU pecypcu no nodxodsaw, HaqyuH. [pedcmaseHu ca pasnuyHu UHCMpyMeHmu
3a molenupaHe, 6u3yanudayus U aHanu3 Ha OaHHU. Cb3dadeHa e mabnuya ¢
Xapakmepucmuku Ha cucmemume U e HanPageHo cpasHeHue, 6asupaHo Ha 8bL3MOXHOCMUME
Ha coghmyepHUMe cucmemu 3a: 8usyasneH aHanus, ModenupaHe Ha Ouagpamu U npouecu,
0ocmbhHOCM Ha  NOmMPeBUMenu C pasnuyHU MEXHUYECKU YMEHUS, UeNU U HayuHu Ha
u3nonssaHe.

Knwovoeu dymu: copmyepHu uHcmpymeHmu, OuHaMuyHa 8u3yanusayus Ha OaHHU,
modenupaHe, gu3yaneH aHanu3s

1. BbBegeHue

3a pa moxe uHopmaumsTa fa ce pasbupa NpaBWHO € OT 3Ha4YeHWe fa ce
npeacTasm B yaobeH Bua. 3a Tasn Len e Heobxoaumo n3obpaseHara nHdopmaLms
pa 6bae npencTaBeHa B MoAxoAslua norudecka CTPYKTypa Ypes npeaBapuTenHo
AecuHMpany, obLLI0BaNUaHM KOHBEHLMM. B noBeyeTo cryyaun, MHTEpPNpeTaLusTa Ha
WHopMaLmMaTa e CBbp3aHa C KynTypHata M oBLiecTBeHa Cpeda, a Cblio M C
obpasoBaTenHata M no3HaBaTeNHa CMOCOOHOCT Ha y4yacTHWLUMTE B npoueca.
Busyanusauuata Ha JaHHM M nocnefgalata uMm obpaboTka MMa Hyxga oT
COTYEpHU MHCTPYMEHTM 3a TsXHATa MHTEPMNpEeTauusi, KOETO O3HayaBa, 4ye e
HeobXoaMMO cneumanHo fja ce uacneasa npobnema 3a NnpeAcTaBsHETO Ha JaHHUTE
W pecypcuTe Mo NOAXOASLL HAUMH.

2. Busyanusauusa Ha AMHaMUYHU MHOPMaLIMOHHK pecypeu

Buayanusauusita Ha uHdopmaums [1] e Habop oT TexHOMOrMK, KOUTO 13non3sar
BM3yarHW M34YMCIIEHNS 3a paslUMpsiBaHE Ha YOBELUKOTO MO3HaHWe ¢ abcTpakTHa
nHopmaums. T nomara ga ce yckopu pasbupaHeTo Ha MEXaHWU3MUTE B €4UH CBAT
Ha Hapacteaw, obem wHcopmaumsi. WHpopMaLmoHHUTe Bu3yanusauum [3] ce
ONUTBaT eheKTMBHO Aa kapTorpadupaT NPOMEHNUBUTE AaHHW BLPXY BU3yanHWUTe
W3MepeHus, 3a f[a  Ccb3gagar  rpaduyHu  u3obpakeHus.  MskmiountenHo
Npeau3BMUKaTENCTBO €, Ye BU3yanusvMpaHuTe LaHHW WaBaT OT MHOrO PasfuyHu
W3TOYHMLM, BCEKM OT KOWTO MpUTEXaBa pa3nuyHu xapaktepucTukn. Cblio Taka
AaHHuTE MoraT fa 6baaT Manbk Habop OT JaHHM Camo C HAKOMKO 3anuca Uinu ronsam
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Habop OT [fdaHHM C XWNsSau napameTpu, KOeTo Cblio € y4acT oT npobrema.
Busyanusauusata Ha gaHHu € TepMuH [4], KONTO onucea ycunusTa aa ce NOMorHe Ha
xopaTa fa pasbepaTr 3HayeHMeTO Ha AaHHWTE, KaTo MM MOCTaBAT BbB BU3yaneH
KOHTEKCT. MogenuTe, TEHAEHUMMTE W KOpenauuwTe, KOWTO MoraT Aa ocTaHat
He3abens3aHn B TEKCTOBWUTE JaHHM, MoraT ga 6baaTt paskputu W pasnosHaTh no-
NECHO CbC coTyep 3a BM3yanu3auus Ha AaHHW. [HELHWTe WHCTPYMEHTW 3a
BM3yanu3aums Ha OaHHM M3NW3aT U3BBbH PaMKWUTE Ha CTaHOAPTHWUTE Auarpamu
rpadomki, M3NON3BaHM B ENEKTPOHHMTE TabnuuK, KaTo NOKa3BaT JaHHMTE MO CIIOXHM
HauuHM Ypes: uHdorpadmka; umdepbnatn n uamepBaTenHn ypeau; reorpadcki
KapTu; CBETELLM NUHUK; LBETHMW KapTu (heatmap) v rpaduku; CTbNBOBUAHM, KDBIMK
W nuHedHu guarpamn. VsobpaxeHusita moraT [a BKIKOYBAT WHTEPAKTUBHM
Bb3MOXHOCTH, NO3BONSABALLM Ha NOTPEBUTENNUTE Aa MAHWUNYNMPAT C JaHHUTE UNK Aa
npaBaT 3asBkM W aHanuan. MoraT ga ObAaT BKIKOYEHW UM MHOMKATOPM,
npegHasHaveHn fda npepynpexpasar noTpebuTenuTe: npu akTyanuavpaHe Ha
[aHHWTE UN NpY NpesBapuUTenHO 3aKageHu YCroBys.

JvHamn4HM HopMaLMOHHM pecypen MoraT aa Bbaat: penaumorHn u NoSQL
B, enextpoHHu Tabnuum, Excel, CSV dainose, JSON, GeoJSON, HTML u yeb-
ctpanuum, XML, TekctoBm arinose, yeb-ycnyru, BUPTyanHu AUCKOBE U XpaHWnMLLa,
GitHub, couuanHu Mpexu, aHanuTUYHW LaHHU U U3TOYHWLM, PasfnyHM 0BrnayHu
CTPYKTYpY ¥ Ap.

YacT 0T MeTOANTE M HAYMHWTE 3a NPEACTaBSAHE Ha AMHAMUYHN MHOPMALIMOHHM
pecypcy U AaHHM ca: XMCTOrpami, CTbNOOBMAHN, TMHENHN, KPBroBU, PasnpbCHaTH,
TOYKOBM, KOHYCOBWAHW AMarpamu; LBETHW W MWUCIOBHW KapTW; pasinyHi BUOOBE
ObpBETa W Mpexu; OBUKHOBEHHW U Kpoc Tabmuuy; WHGOPMALMOHHM nnatHa W
naHenu; matpuuy; rpadm u ap. Mma uscnegosatenu [2], kouto onuceat Hag 90
Tabnuum, rpadvkn 1 guarpamu, knacuguumpanu B llepuoguyHa Tabnuua Ha
BM3yanu3aLMoHHUTE MEeTOAN", KbOeTO Ca NpeacTaBeHW KOHKPETHU npuMepun W
XapaKTepHW 0cODEHOCTY Ha pasnuyH1Te NPUIOMM 3a BU3yann3auus.

21. Cuctemu 3a MopaenupaHe W Bu3yanu3auua Ha [UHAMUYHM
MHhOPMaLIMOHHU pecypcu

VAX [5] e yeb-6asupaH Bu3yaneH rpacpuyieH pegaktop, KONTo faBa Bb3MOXHOCT
3a Cb3faBaHe Ha NepcoHanuanpaH Bu3yarneH e3uk 3a MogenupaHe. 3a onncaHneTo
Ha OCHOBHWTE KOMMOHEHTY Ce U3Mon3Ba CKpUNTOB e3uk (Javascript). WarpaxaaHeTo
Ha BW3yamnHus e3uK CTaBa 4pe3 NpeaBapUTENHO AeduHMpaHe Ha cxema, TUMOBe,
rpynn 1 Grnok-koMnoHeHTH. TunoBeTe ca 4acT OT CxemaTa M ca nogobHu Ha
CTaTM4HUTE TUNOBETE, KOUTO Ce AedMHMPAT B €3MLMTE 3a NpOorpaMmpaHe Kato Java,
C++, Scala. Tunoete moraT fa 6bgaT CBbp3BaHM W rpynupaHn B rpag-Bbanu
HapeyeHn OnOK-KOMMOHEHTH. KOMMOHEHTHT € wWwabnoH 3a peaneH Bb3en OT
OCHOBHaTa CXemMa W CbAbpka: AePUHMUMM HA BXOOHM W W3XOOHW rHe3Aa,
onpepenexust Ha atpubyTn, TN NapameTpy C rPaHNLM Ha TUNa, 3arnasue, UBST 1
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rpyna. Ha npakTtuka, upe3 npeasaputenHo geduHupaHute Brnokose B Cxemarta,
BU3yanHus PeaakTop NpefocTaBs Bb3MOXHOCT 338 MOAENUpaHe M W3MbHEeHWe Ha
npouecy kato rpad-Bb3nu. Kato pesynTaTbT OT W3MbIIHEHWETO € PEeKypcuBHa
OL|eHKa Ha CBbp3aH1TE KOMMOHEHTU B MOZena.

Modelio [6] e cpena 3a MoaenupaHe ¢ 0TBOpeH KoA. NpefocTass WMpoka rama
OT CblUeCTByBalyM Mogynu, OasvpaHM Ha pasnpoCTPaHEHW CTaHdapTM U
(PYHKLMOHAMHOCTM 3a pa3paboTunum Ha coTyep, aHanM3aTopu, ausaiHepy, brsHec
apXMTEKTW W CUCTEMHW apxXuTeKTW, Kato moraT fa Obaar agantupaHu W
pa3paboTBaHM NepCcoOHanNM3MpaHu noTpebUTENCKM MOOYNM 3a KOHKPETHU HYXOW.
OcHoBHUTE BrpaaeH Moaynu ca: [iusaiHep Ha Java, koo nogabpxa UML2 u Java,
reHepupaHe Ha Java kog v Javadoc; XSD Designer 3a rpagmyHo MogenupaHe Ha
XML cxemn (XSD mogenu), TpaHcopmmupaHe Ha UML auarpamu B XSD mogenu u
reHepupaHe Ha XSD pokymeHtn ot XML mogen; WSDL Designer 3a rpaduuHo
mogenupaHe Ha yeb ycnyrn (WSDL mogenn) v reHepupane Ha WSDL kog ot WSDL
mogen; TOGAF-apxuTekT CbC CrneuuanuavpaH pefakTtop 3a W3non3BaHe Ha
CcTpaTeruu B KopnopaTBHOTO MogdenupaHe u 3a TOGAF-katanor; SysML Architect,
KOWTO Moaabpka eanka 3a MogenupaHe Ha cuctemu — SysML; UML Testing Profile,
KOWTO MofabpKa CTaHOapTHUA esnk 3a TectBaHe Ha OMG, npepocTaBsiiku
cneundunyHM 3a TecTa KOHUEenuuW, cneuuanHu aptedaktm ¥ wabnoHu 3a
reHepupaHe Ha nocnegoeatenHu guarpamu; SoaML Designer ¢ pepaktop 3a
MOZEenupaHeTo Ha apxuTekTypata Ha SOA 1 reHepypaHe Ha MOAENM 3a BHeApsiBaHe.
CraHgaptute, kouto nogabpxa ca UML2, BPMN2, XMI, MDA, SysML, TOGAF,
SoaML, UML Testing Profile. ima Brpagexu cyHkumoHanHocTv kato XMI-chyHKums
33 MMMOpTMpaHe W ekcnopTupaHe; nybnukyBaHe Ha cb3gageHnte mogenm B HTML
¢hopmaT; nogapbxKKa Ha CKpUNTOBWS e3uk Ha Jython (uHTerpupan Python ¢ Java
nnatcopma), KOWTO Ce M3NON3Ba 3a OHMaWH 3asBKW, Manku CKpUNTOBE W MaKpo
AeuHALMN.

Plotly [7] passuBaT M nopabpxat npogykta Chart Studio, koiTo pasa
Bb3MOXHOCT 3@ Cb3faBaHe Ha rpacdvku, AuarpamMmm W pasnuyHM  TabnuyHu
NPeacTaBsHMS. AHanu3bT Ha AaHHUTE W TAXHOTO  MMMOpTMPaHe CTaBa 4pes
pasnpoCTpaHEHN e3uuy 3a nporpamupaHe u codpTyepHu npopyktu: JavaScript,
Python, R, Matlab, Jupyter, Excel. Brpagexute 6ubmmotekn 3a Busyanusaums u
OHNaH WHCTPYMEHTUTE MO3BOMSABAT Cb3[ABAHETO Ha [LOCTLMHW NOTPeOUTENCKM
rpacpukn ype3 yeb-6asupaH ,drag-and-drop” uHTepderic. Mpepnara cBbp3BaHe ¢
pasnuyHu penauuonHn B (MySQL, PostgreSQL, RedShift, Oracle, Spark SQL/Hive,
MsSQL, SQLite, Athena) n NoSQL xpanunuwa (AWS S3, ElasticSearch, Apache
Drill/Parquet, Google BigQuery, Apache Impala, data.world). JombnHutenHo Beve
cb3gageHnTe rpacuku Morat aa 6baat ekcnopTupaHu B pasnuiHu dhopmati: PDF,
PNG, SVG, EPS, JPEG, HTML, JSON.

R e e3uk [8] n cpena 3a cTaTUCTUYECKM U3UMCNeHUs U rpachuki. ToBa € NpoexkT,
paspaboteH ot Bell Laboratories ot ekun Hayeno ¢ [xoH Yembbpc. R Moxe pa ce
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pasrnexga kato mogudukauma Ha esuka S [9]. R ocurypsisa ronsimo pasHoobpasue
OT CTaTUCTUYECKM (MMHENHO N HENMWHENHO MOAENMPaHe, KNacu4eCcKn CTaTUCTUYECKM
TECTOBE, aHanu3 Ha BPEMEBM CEpuM, Knacudukauus, KmbcTepusaums u ap.) u
rpadpmynm TexHukn. OcHoBHaTa pasnuka e: S e cpeacTao 3a U3bop 3a u3cneaBaHe B
cTaTucTUyeckata MeTogonorus, a R ocurypsisa codptyepa ¢ 0TBOpEH Kog 3a yuacTue
B Ta3n JeiHOCT. EQHa OT cunHuTe cTpaHm Ha R e nekoTata, ¢ kosaTo Morat fa 6baat
cb3gageHn fobpe npoekTupaHu rpacuky 3a kKa4ecTBEHW NyBnMKaLmm, BKIKOYMTENHO
MaTemaTU4eckn CUMBONM 1 hOpMynK, KbAeTo e Heobxoaumo. CneuunarnHo BHIMaHe
no nogpasbupaHe e 0bbPHATO Ha MankuTe OW3aliHEPCKU PELIeHMs B rpadmkara,
kaTo MOTpedbuTENAT 3ana3Ba MbIEH KOHTPOM BbPXYy Au3aiiHa. R e HanudeH kato
ceobogeH codtyep u pabotm Ha ronsmo pasHoobBpasne ot UNIX nnatdopmu
(BkmountenHo FreeBSD wu Linux), Windows u MacOS. Bkntousa: edhekTuBHM
WHCTPYMEHTN 3a 0BpaboTka M CbXpaHeHWe Ha LaHHW; MakeT OT onepaTopu 3a
W3YNCINEHMS HA MacwBM, MO-CMeUManHo MaTpuuu; ronsMo, CbInacyBaHo,
WHTETPUPaHO CbOMpaHe Ha MEXOMHHWM MHCTPYMEHTU 33 aHanu3 Ha [aHHWTe;
rpacuyHM CPEACTBA 3a aHanW3 Ha JaHHM U NOKa3BaHe Ha eKpaHa WK Ha XapTUeH
HocuTen; aobpe pa3suT, NPOCT M eDEKTUBEH 31K 38 NpOrpammupaHe, KOMTOo BKMOYBa
YCMOBHOCTW, BEPUMM, PEKYPCUBHU (DYHKUMKM, OeduHMpaHn oT noTtpebutens, u
Bb3MOXHOCTY 32 BXOA W U3XO04.

DataHero [10] e codTyepeH WMHCTpPyMEHT 3a aBTOMaTu3MpaHe Ha Ou3Hec
WHopMaLmsTa, 3a Cb3aaBaHe Ha rpadvku, OTYETU M MHOPMALMOHHM NaHenm ¢
BrpageHa ,drag-and-drop” cyHKUMOHanHOCT. 103B0NsSBa CbOMPAHETO HA AaHHW OT
pasnnyHu 0BMIaYHN YCIyrn OT BBHLUHM U3TOYHWULM W Cb3AABAHETO Ha rpaduki 1
Tabnuunn n3rnegn, 6e3 ga ca HeoOXOAMMU TEXHUYECKN yMeHus.. BbamoxHuTe
BPDB3KM KbM BBHLUHM CUCTEMW W W3TOMHULM Ha AaHHM ca: Google Drive, Google
Sheets, Google AdWords, Google Analytics, Smartsheet, Dropbox, Microsoft
OneDrive, Keen 10, Marketo, LinkedIn, Facebook, GitHub, Shopify, Salesforce,
QuickBooks, Excel, CSV caitnose u ap. MNpeanara uHCTpyMeHTH 3a ounTpupaHe u
CermeHTMpaHe ¢ n3b0p 3a pa3nuyHu TUMoBe rpadv kv 1 NePCOHaNMN3MpaHm LBETOBM
nanuTpu, amarpamu (MTMHEeNHU, Kpbroeu, CTbNO0BM, BIIOKOBY 1 Ap.), HEOPMALMOHHK
W TabnuuHW, KoHUrypupaHu uarnegn. Mima Bb3MOXHOCT 3a eKCnopTMpaHe Ha
cb3gafeHnTe anarpamu kato usobpaxenus, PDF daitnose, unu aa 6baat BMbKHATK
kaTo rpachukm B yeb-cainToBe M 6noroBe Ha BbHLUHM U3TOYHULM.

Tableau [11] BkmtoYBa COPTYEpPHU NPOAYKTW 33 BM3yanu3aLus W aHanu3 Ha
MHOTOMEPHM MacwBW C faHHW. [peanara (hyHKLMOHAMHOCT 3a YepTaeHe Ha KapTu ¢
reorpacdicka Ob/KMHA U LUMPWHA Ype3 W3BMMYaHE Ha AaHHW OT CreluanvanpaHi
tannose (GeoJSON). Mma BB3MOXHOCTW 32 OCBLUECTBABAHE HA BPB3KU C
penauuoHHu 6asn oT AaHHU, 06nayHu 6asn OT AaHHW, eNeKTPOHHK Tabnuum 1 ap.,
kouto crep obpabotka moraT fa ce Bu3yanusvpaT nof gopmata Ha: pasnuyHu
TUNOBE IEHTOBM, KPbroBW, CTbNOOBM Auarpamu W rpaduku; Kpoc Tabnuuu w
MaTpULy; KapTorpamu; XMCTOrpamu; LIBETHW 1 ObPBOBUAHM KapTW; pasnuyHu TUNOBe
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AbpBeTa, rpacu 1 Mpexu; Mapkupaly Tabnuuw; TekctoBu Tabnuuu u ap. MNpeanara
Bb3MOXXHOCTW 32 MHCTPYMEHTW W MPOAYKTM C PasNNYHO NpegHasHadeHue W Lenu
(MnyHo 1 NpodhecnoHanHo non3BsaHe, 3a OpraHu3aLym, 3a GusHec Npolecu), Mexay
kouto Desktop, Server, Online n Data prep (nnateHn Bepcun) n Reader n Public
(6esnnatHu Bepcuu). Bususta Ha Tableau Software e ga npefcrassT ,MoeTUYHO"
[aHHUTE, a OCHOBHOTO MOTO Ha MpOAYKTa € ,Aa nomara Ha xopaTta Aa BuaAT U
pasbepar gaHHuUTE". KomyHuKaLmsTa B codpTyepa e Ype3 uHoBaums HapeyeHa VizQL
[12], e3vik 3a BU3yanHw 3asBku, npeobpasysall ,drag-and-drop“ AeicTBISITA B 3asiBKY
3a [JaHHK, KOETO NMO3BONISBA Ha NoTpebuTennTe 6BP30 Aa MHTEPNPETUPAT AAHHUTE.

Qlik [13] cb3gaBa codpTyepHu MHCTPYMEHTH 3a 06paboTka Ha ,CypoBU" AaHHN U
TpaHChopMMPaHETO UM B MHEPOPMALKs, FOTOBA 3a aHanu3, KOSITO BCEKM MOXE Aa
npoy4yn. Mucusita Ha Qlik e fa cb3naze Hay4HO-epyaMpPaH CBAT, B KOUTO BCEKM MOXE
[a WU3non3ea AaHHUTe, 3a Aa paspelun Ham-TpygHute cu npobnemu. Mpegnara:
pasnnyHu BULOBE Anarpamu — NUHENHW, KOMOUHWUPAHW, KPBroBW, CTbNGOBH, rpug,
BriokoBu, pasnpbcHaTtu (scatter), paguantu (radar); 06UKHOBEHM, KOMBUHMPAHM U
kpoc Tabnuuu; moneTa 3a HACTPOVKW; Pa3nuMyHKM arpervpaliy yHKUMM BbpXY
[aHHWTE; NoTpebuUTENcKM NepcoHanuanpaHu obekTy; MMNopT OT penauuonHn B,
TEKCTOBM (halnoBe W eneKkTPOHHW Tabnuuu; maHunynaums ypes SQL-3asBku;
Bb3MOXHOCT 3a MepcoHanuaupaHn ckpuntoee w ap. Mpacukute morat ga Gvaat
ekcnopTupanu B u3obpaxenus, PDF u Excel. lNpegnara osa MHCTpyMeHTa 3a aHanu3
Ha paHHu: QlikView 1 Qlik Sense. Pasnukata mexay ABaTa npofykTa ce CbCTou
0CHOBHO B cniegHoTo [14]: QlikView e 3a ,cTpykTypupaH, Hanpaenssaly” aHanus, a
Qlik Sense e 3a ,camoobenyxBaHe” unu cobetenn Busyanmaauun. QlikView e
(boKycvpaH BbpXy Cb3gaBaHETO Ha MHCTpPYMeHTanHu Tabna 3a paspaboTBaHe,
TSXHOTO BHEAPSBaHE W MpefocTaBsHE [0 KpanHus noTpeduten no CTpyKTypupaH
HauuH. oTpebuTeNsaT € B CbCTOSHME Aa Mperneja M aHanuaupa [aHHUTE B
CbOTBETCTBME C HA4MHa, MO KOWTO € CTPYKTYpUpaHO MPUIOXEHMETO, Kato ce
PBKOBOAM OT NpoLeca Ypes 13nonasaHe Ha ausanHa u oopmneHneto. Qlik Sense e
(hoKycvpaH BbpXy KpaitHus noTpebuten, KOWTO ynpaensiBa COOCTBEHNS CU aHanm3
Mno-CKkopo B ,Mozen Ha camoobenyxsaHe”. Qlik Sense faBa Bb3MOXHOCT Ha KpanHus
notpebuTen 4a cbagasa CBOM NEPCOHANM3VPaH BU3yanuaamu, rpacuki n 06exTy,
KOeTO My NO3BONSIBA Aa YNpaBnsiBa BM3yanu3auusiTa Ha AaHHWTE MO CODCTBEH
HauYWH.

D3 e 6ubnmoTeka [15] ¢ 0TBOpEH ko Ha JavaScript 3a cbagaBaHe Ha AMHAMUYHM,
WHTEPaKTUBHM BU3yanuaaLum Ha faHHu B yeb 6paysbpa. D3 nma BrpageHn thyHKLmmn
3a 0bpaboTka Ha ronsm obem OT AaHHW 1 NOCNefBaLlo NPeAcTaBsHe B NOAXOASL
¢opmat. W3nonssa wwpoko npunaranute SVG, HTML5 n CSS craHpapTy.
lMpenBapuTenHo Cb3fafeHuTe (OyHKUWM AaBaT Bb3MOXHOCT 3a Cb3faBaHe Ha
00ekTn ¢: 13bop Ha NoaxoasAluM eneMeHTH, 1obaBsHe Ha AUMHAMUYHK edhekTU Ui
WHCTPYKLMM KbM TSIX M MaHUMynMpaHe Ha CTuna 1 Bususta uM. Moxe aa pabotu ¢
ronemMu MacuBy OT JaHHW, kouTo MoraT fa 6baat B pasnuynn doopmatn JSON, CSV,
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GeoJSON. M3xogbT 3a reHepupaHe Ha pesyntatute € B rpacuyHW Unu TEKCTOBM
Aauarpamu.

Mnatcopmata KNIME Analytics Platform [16] e codtyep ¢ oTBOpeH kog 3a
Cb34aBaHe Ha MHAOPMALMOHHM NPUNOXEHMUS 3a AaHHU 1 ycnyrn. WHTyuTBHA U ¢
JOMbIHUTENHM MOAYNM 3a WHTerpauus Ha Hosu paswmpeHus, KNIME pasa
Bb3MOXHOCT 3a MHTEpNpeTauns Ha AaHHW W NPOEKTUpaHe Ha paboTHM moTouu W
KOMMOHEHTW 33 MHOroKpaTHa ynotpeba. ViMa Bb3MOXHOCT 3a Bpb3ka C PasnuyHu
U3TOYHULM Ha AaHHW: TekctoBn dopmatn (CSV, PDF, XLS, JSON, XML v gp.);
130bpaxeHns; JOKYMEHTU; mpexun (networks); 6asu gaHHW; CknagoBe 3a LaHHM;
[OCTbMNBaHE W U3BNWYAHE HA AaHHKM OT M3TOuHWUM kaTo Twitter, AWS S3, Google
Sheets 1 Azure. EkCnopTbT Ha roToBuTe rpaduki 1 oT4eTH MoXe aa 6vae B PDF,
Powerpoint, a cbxpaHeHWeTo Ha AaHHUTE — B 06LWWM dhaiinoBm opmaTti unn basm
AaHHU. Ypes BrpafeHuTe MHCTPYMEHTM MOraT da Cce Cb34aBaT Bu3yamnHu paboTHM
noTOLM OT pasnuYHM Bb3NM, BKMOYBaWKM ckpuntoBe OT Python, R, malwmHHO
o0yyeHne unm koHektopu kbM Apache Spark. iMa BrpageHu AOMbAHUTENHU
(YHKUMKM 3a arpervpaHe, copTupaHe, UNTpupaHe, M3BMNYaHe Ha CTaTUCTUKW 3a
CpefHa CTOMHOCT, MpunaraHe Ha TeCTOBE 3a BanuaupaHe Ha XunoTesa, aHamma Ha
kopenauus W CTaHZapTHO OTKNOHeHMe u Ap. [lpesocTaBs Bb3MOXHOCTM 3a
u3rpaxgaHe Ha MOZEnu 3a MawWWHHO ObydyeHue, KaTo M3non3Ba pasnuyHu
anropuTMK, BKITIOYNTENHO AbNOOKM HEBPOHHM Mpexu (deep learning), metoam
OasvpanHn Ha gbpeeTa (tree-based methods) u noructuyHa perpecus (logistic
regression). Buayanusauusita Ha faHHUTE MOXe Aa 6bae nepcoHanuaupaHa cnopes
notpebutenckute Hyxagu kato: Oap-guarpama; Auarpama Ha pasnpbCKBaHe;
naparnernHu KoopanHaTh; MpexoB rpad; LueetHa kapTa (heatmap) v ap.

Oracle Reports [17] e koMnnekc 0T NPOrpamMHW MHCTPYMEHTM 3a reHepupaHe Ha
cnpasku 1 oT4eTH Ha komnaHus Oracle Corporation. Vima Bb3MOXHOCT 3a AOCTBN A0
pasnuyHu MHAOpMaLMoHHK pecypeu penaumorHn bfl, XML u TekctoBu chaitnose.
CnpaBkute moraT Aa 6baat nybnukyeanm B pasnuynu dopmatn (HTML, XML, PDF,
Excel, RTF, PostScript u gp.). YacT oT yHKLUMOHANHOCTUTE U UHCTPYMEHTUTE Ha
Oracle Reports ca: MHCTPYMEHT 3a BanuanpaHe Ha BXOOHWTE NapameTpy, pegaktop
Ha 3asBKM C rpacdmyHO npeacTaBsHe Ha SQL-w3pasuTe; rpacuyeH pepakTop 3a
0hOPMIIEHNE HA OTYETUTE; MHCTPYMEHTM 3a TEHEpUpaHe Ha AWHAMU4YHM Yeb-
CTPaHWLM B 3aBMCMUMOCT OT [JaHHWTE; Cb3faBaHe Ha OTYETM Bb3 OCHOBA Ha
Bb3HUKBaHE Ha onpeaeneHun cbbutus B 6asata aaHHW n ap.

JasperSoft e rpyna ot codptyepHu uHctpymeHTu Ha TIBCO [18] 3a cb3paBaHe
MaHUMynauus Ha CnpaBKW, KOUTO OCUrypsiBaT OTYETHOCT M aHanmau OT PasnuyHu
W3TOYHWLM Ha JaHHW. MIMa Bb3MOXHOCT 33 BPb3KM C ronsM Habop OT U3TOYHWLM:
penauuoHHu u NoSQL 6a3n gannm, CSV, Java Bean, Excel n cobcteeHmn dopmaty.
JasperSoft nogabpxa komepcuanHa M cBobogHa BEpCUS € OrpaHUYEHM
yHkumoHanHocTu. Mpegoctass REST u SOAP 6a3supanu yeb yenyru u HTTP APls
3a OMpOCTEHa MHTErpaLyst C BbHLUHU MPUNOXEHMS. YacT OT (yHKLMOHANHOCTUTE,
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kouTo mpegnara ca: fobaBsHe Ha w306paxeHus W Cb3aaBaHe Ha MOA-CrpPaBKy;
WHTEpaKTUBHM (pyHKUMKM, BkNouBawm drop-and-down® MeHioTa, unTpupaHe,
chopmaTipaHe, aHUMUpaHW auarpamu; Kpoc-Tabnuum v aHanuTMyHW u3rneau; yeb-
GasvpaH ausaiiHep Ha [JoOKnagM C Bb3MOXHOCTW 3a ,BrayeHe M MyckaHe".
M3BexpaaHuTe cnpaeku ca BbB chopmatn HTML, XLS, XLSX, PDF, CSV, DOCX, RTF.

Crystal Reports [19] e cuctema Ha komnanusTa SAP SE u ocurypsisa
WHTEPAKTVBHA MaHWMyrnauws Ha ChpaBkM W Bu3yanM3auus Ha  PasinyHu
MH(OPMALIMOHHN pecypcu. 3TOUHMLMTE Ha JaHHW, € KoMTO paboTu, ca penaLmoHHH
B, enektpoHHu Tabmmuw, Kpoc-Tabnuuum M COBCTBEHM  XpaHunuLia.
®yHKLUMOHaNHOCTUTE, KOUTO Npeanara NpoaykTsT ca: AobaBsHe Ha M300paxeHus v
Cb3faBaHe Ha NMOA-CNpaBKW; Cb3aaBaHe Ha COXHU HOPMYNM U NepcoHanuanpaxu
(yHKUMM 3a 0OpaboTka Ha AaHHM; Cb3aaBaHe W 0b6paboTka Ha Kpoc-Tabnuum,
VHTEPaKTUBHM NaHenNM 3a 3aAaBaHe Ha NomneTa 1 BXOAHM NapameTpy; UHCTPYMEHTH
33 Cb3AaBaHe Ha JOCTBMHO ChAbpXaHWe Ha OTYETM 3a XOpa C YBPeXaaHus U ap.
CnpaBkuTe MoraT a ce ekcrnopTupat B pasnuynu dopmaty kato: Word, Excel, PDF
un aktyanuaupanun XML copmartu, RTF, TXT.

SQL Server Reporting Services (SSRS) [20] e codTyepHa cuctema Ha
kopriopauus Microsoft 3a reHepupaHe Ha oT4eTn Ha basaTa Ha ycnyru u BrpageHm
CbPBBPHI MHCTPYMeEHTU. pegocTaBs Bb3MOXHOCTY 3a Cb3faBaHe, NybrnukyBaHe 1
yrpaBneHne Ha OTYeTu, Cref KoeTo M JOCTaBs Ha NoTpeduTenute no pasnmyHu
HauMHW, HE3aBMCUMO Aanu 1 npernexgat B yeb Gpaysbp, Ha TAXHOTO MOGUITHO
YCTPONCTBO UK kaTo uMenn. Moxe Aa ce 13nonsea 3a cbagasaHe 1 06paboTtka Ha
PasmnnYHN MHTEPAKTVUBHW 1 NEYATHW OTYETH, KATO OCUIYPsBa MHTEPEEIIC KbM cpean
3a paspabotka (Visual Studio), SQL 6a3n gaHHM M BL3MOXHOCT 3@ WHTETpUpaHN
WHCTPYMeHTY 3a chopmaTipate Ha SQL oTyeTn no cnoxHu HaumHu. Report Builder"
€ VHCTPYMEHT 3a notpebutenu 6e3 TEeXHUYeckn W MpOrpamucTKA YMEHUs 3a
topmatupaHe Ha SQL oT4eTM C Mo-Marnka CNoXHOCT. 1o TO3M HauuMH, BMECTO [a
nuwe ko, NoTpebuTensT Moxe Aa uanonasa ,drag and drop* yHKLUMOHAMHOCT 3a
noeeyeTo acnekt Ha SSRS poknaga. OTyeTUTE MoraT 4a ce U3TEernsT B pasnuyHi
topmatw, BkmountenHo DOC, Excel, PDF, CSV, XML, TIFF u gpyrv rpaduyHu
topmatu, HTML yeb apxus v gp. [penoctass Bb3MOXHOCT 3a MOBUITHM OTYETH C
afanTuBHO OOPMIIEHWE, KOETO Ce ajanTpa KbM PasiMyHM YCTPOWCTBA W M
BM3yanuanpa Mo NOAXOAAL, HauMH Ha MOOWNHM YCTpOiACTBa, C pasnuyHa
pasgenuTenHa cnocobHoCT.

Tabrmua 1 npepncTaBs OMMCAHWUTE [LOTYK COPTYEpHW CUCTEMM, CMOPen
Bb3MOXHOCTUTE UM 33 MOZENMpaHe; BU3yaneH aHanu3 Ha faHHW, MHTEPaKTUBHA
BU3yanu3aLms; pasnuyHM HauMHW U MeToaM 3a NpeAcTaBsHe Ha MHopMauusTa;
TMNOBe noTpebuTenw, Mom3Baly CucTemarta; eKCrmopT Ha JaHHUTe B pasnuyHu
BugoBe chopmaTu. Bceku 0T KputepumuTe 3a CpaBHEHME e oLeHeH ¢ Toukm o1 0 go 3.
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Tabnuua 1: Knacudukaums Ha cucTemu 3a MOAENMpaxe 1 Bu3yanusauns

Codht. cuctema BAQO BM MB BN an BE[l
VAX 0 2 2 1 2 0
Modelio 0 3 2 2 3 1
KNIME 2 3 3 1 3 2
D3 2 0 2 0 3 1
Tableau 3 1 3 2 3 2
Qlik 3 1 3 1-3 3 2
ChartStudio 3 1 2 2 2 3
R 1 0 2 0 2 1
DataHero 3 1 2 2 3 2
Oracle Reports 2 2 3 2 2 3
JasperSoft 1 2 3 1 2 3
CrystalReports 1 2 3 2 3 3
SQL Server 1 2 3 2 3 3
Reporting Services

Nerenpa:
0 — Hail-HMUCKO HMBO WNW He MpuTexaBa (hyHKUMOHamnHocTTa; 1
2 — CpeaHo HUBO; 3 — Ha-BMCOKO HYBO.
BAJl — Bb3MOXHOCT 3a aHanu3 Ha faHHu (0 — 3);
BM - Bb3mOXHOCT 3a Mogenupane (c gon.noaHaus — 0, 6e3 noaHaHus — 3);
UB - wHTEpaKTWBHM BM3yamM3auuu: [JamM Mpogykta MMa  WHTErpupaHm
(PYHKLIMOHANHOCTY 33 MaHUnynauus Ha uHdopmaumoHHuTe pecypem (0 — 3);
BI - Bug notpebuten (3a paspabotumum — 0, 6e3 TexH. ymeHus — 3);
AN - oUHaMUYHO NpefCcTaBsSHE: PasnUYHW HAYMHW M METOAW 3a NpefcTaBsHe Ha
nHopmaumsTa (0 - 3);
BE[] — Bb3MOXHOCT 3a €KCTOpT Ha AaHHW BbB dopmaty (0 — 3).

HUCKO HWBO;

2.2. U3Boan

[MpeacTaBeHUTe NPOrPaMHU MHCTPYMEHTW Ca CPaBHUTEMHO NOMYNAPHM, HO ca
e[lHa Manka 4acT OT NpOAYKTUTE, KOMTO Ca Hanu4yHM B obnactta Ha codTyepHUTe
WHCTPYMEHTM 3a MOJEnupaHW W Bu3yanusauus Ha WHOPMALMOHHM Pecypeu.
Beuukm npopyktn ca obemuMHEHM OT YCNOBMETO: Aa MPeAnarat WHTEPaKTUBHY
BM3yanu3aumm 1 Bb3MOXHOCT Aa CbAabpxaT (PYHKLMOHANHOCTM, KOMTO MoraT [fa
OnMCBaT MPOLECH OT pasnuyHM npeaMeTHW obrnact. Yact oT nporpamHuTe
VHCTPYMEHTM Ca NpeAHa3HayeHu Mo-Ckopo 3a 0OMKHOBEHM noTpebutenn Oe3
MO3HaHWsl, HO MMa W TakuBa, KOUTO Ca EANHCTBEHO W CaMo 3a paspaboTumup.
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3aknioyeHue

CratusiTa onucBa CohTyepHI MHCTPYMEHTY 3a MOAENMPaHE, aHanm3 Ha AaHHM U
AVHaMWYHO MpeAcTaBsHe Ha MHGoOpMaunsTa OT pPasnuyHu  MHAOPMALMOHHM
n3TouHMUM. MpencTaBeHa e knacudukalyst Ha NporpamMHUTE NPOAYKTM N0 PasninyHm
XapakTepucTuku. Mogo6HM COthTyEpHN MHCTPYMEHTH yCrelHo ce ynotpebsisaT 3a
BM3yanu3auus Ha JaHHW B PasfnYHM MPUNOXHWM 0BnacTi kato: MeTeopomnorus,
MOEKYNsipHa GMOMOMMSl, XUMUSI, apXMTEKTYpa, reonorus, Myauka, reorpadmus, 3a
ONMCaHWe Ha pasnuuHu BugoBe Mogenu u ap. O6G30pbLT Ha NpeacTaBeHuTe
WHCTPYMEHTY LLie Bbae OT MoMoLL 3a pa3paboTymuumTe, KOUTO TEMbPBa HABNN3AT B
obnactTa Ha BM3yanusauusTa Ha WHAOPMaUMs KaTo MpeAcTaBs CpaBHUTENHA
XapaKTepucTuka Ha onmcaHuTe NPorpamMHW NPOAYKTU U jaBa HacoKM 3a pasnuyHuTe
Lenu, 3a kouTto Morat Aa 6bAaT 13non3saHu.
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Pa6otata e nogkpeneHa ot npoekt MY19-0T®-001 ,HTenureHTeH aHanu3 Ha
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SOFTWARE TOOLS FOR VISUALIZING DYNAMIC INFORMATION RESOURCES
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Abstract: The work presents systems for the visualization of information in an appropriate way.
Describes templates for modeling templates and visual analysis. A classification of the systems
has been developed and the comparison is based on the capabilities of software systems for
data analysis, modeling systems, user level, goals and ways of use.
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Pestome: B Hacmoswama paspabomka e npedcmaeeHo uscnedeaHe e obrmacmma Ha
KOMNIOMbPHama uHa8UCMUKa OMHOCHO MeopemuyeH MoOes 3a CeMaHMUYHO ONUCaHUe Ha
nekcukanHu eduHuyu u npouecu. Modersm cam no cebe cu npedcmags 3HaHUs U ompassiea
KOHUenmyanHama opeaHu3ayusi Hanamemma Ha 4Y0eeK, Kakmo U HellHama ebekagocm U
HaznedHocm. [pu cb3dasaHemo Ha nodxodsiu, Habop om m. Hap. ,akymynamugHU pelimogu
modenu” e Heobxodumo usepaxdaHe Ha KOpekmHa cmpykmypa Ha 6asama OaHHU om
JIUHesUCMUYHa 2ie0Ha MoYKa Ype3 onucaHus Ha noHsmus, chakmu, npasuna, obekmu u
OMHOWEHUST MeXOy MsiX, Ocueypsisalyu Kakmo ebekasocm U NO-iecHo HadepaxdaHe Ha
6asume om daHHU, maka U echeKmMUBHO U3BMUYaHE Ha PasfiuyHU Munose UHGopMayus npu
obobwasaHe Ha pesynmamume. B npedcmaseHusi komnombpeH modes 3adayama e da ce
OCURYPU 8b3MOXHOCM 3a CUHME3UPaHe Ha MEKCMOoBe 8 0M2080pP Ha 8bNPOCU Ha 02PaHUYEH
ecmecmeeH e3uk (6bieapcku). MacnedsaHemo e yacm om npoyysaHe, NOCBEMEHO Ha
npusnoxenus Ha ¢hpelimosu Modenu 3a npedcmagsHe Ha 3HaHUS U NPOUECU & e-06ydeHuemo.

Knrovoeu dymu: ecmecmeeHo-e3ukog uHmepcbelic, chpelim, cbpelim-npomomun, chpelim-
ek3emniisp, npedmemHa obrriacm, ecmecmeeHo-e3UK08a 2eHepaUsi, 8bNPOC-0M2080p cUCMemU

1. BbBepeHue

B cbBpeMeHHUTE NIMHIBUCTUYHI U3CNIEBAHNS aKTUBHO Ce U3NoN3BaT METOAM Ha
KOTHWTMBHMS aHanu3. M3crnedBaHeTo € CBbp3aHO C MpunaraHeTo Ha 06eKTHO-
OpWEHTWPaH MOAXOL MpU MPEeLCTaBsHe Ha e3MKOBM eauHuuyW, W e B obracTra Ha
€31KOBMTE TEXHOMOTMN M KOMMIOTbPHATA NIMHIBUCTUKATA.

EcTecTBeHo-e31KoBUTE MHTEPdENCH ca creuuaneH TUN KOMMIOTbPHO-HOBELLKN
WHTEpdencn, KbAeTo NeKkcUKanHu enemMeHT Kato rmaronu, dpasu u Knaysu ca
BXOHW MapaMeTpu B 3asiBku KbM 6a3aTta OT [aHHW 33 U3BNMYaHe Ha MHopMaLms
nog dopmata Ha TekcT. [NpaBunHa 3asiBka kbM 0asaTa OT JaHHW Moxe Aa Ce
CbCTaBu, korato cneg obpaboTka Ha noTpebuTenckaTa 3asBka (TEKCT Ha OrpaHuyeH
Bbnrapckn e3nk) ce W3BnekaT napameTpuTe M Ce CUHTE3UpaT OTHOWEHMsTa U
BPB3KUTE Mexay TsX. M3rpaxaaHeTo Ha ecTeCTBEHO €3MKOBM MHTEPENCH BKITIOYBA
13NCKBa He CaMO Cb3[aBaHe Ha AMarnoros Moayn OT TN ,BbMPOC-0TIOBOP®, HO W
ocuUrypsiBaHe Ha [OCTbN 40 AaHHW U TEKCTOBM CTPYKTYPH, NPOEKTUpaHK Ha basaTa Ha
CEeMaHTUYHM U CUHTAKTUYHM KIacoBe 1 OTHOLLIEHMS.
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Llen Ha pa3paboTkaTa € NoCTPOsIBAHETO Ha NIMHIBUCTUYHO KOPEKTEH (PpeiimMoB
mopjen 3a npeacraBaHe Ha JaHHUTE B VIH(bOpMaLU/IOHHa cucteMa 4pes onucaHne Ha
NeKCUKanMHU eOMHULM W MPOLecH B KOHKpeTHaTa (3a agapeHata MC) npepmetHa
obnacr (M0).

CbOTBETHMST  KOMMIOTbPEH MOAEeNn 3a MNpeAcTaBsHe Ha  AaHHWTe  OT
MHC(OpPMaLMOHHaTa cuCTeMa Npeanonara nocTposiBaHe Ha HoBa 6asa OT [OaHHM,
,HambIIHEHA" CbC CbbpXKaHWe, U3BMEYEHO OT PasnMYHW WM3TOMHWLM. KOpekTHOTO
npeacTaBsHe Ha apxXuTEKTypaTa Ha CUCTeMata € Ky KbM MocTuraHe Ha [obpw
peLIeHNst Ha peanHu npobnemu.

EcTecTBeHo0-e31KOBaTa CUCTEMa MOXE Aa Ce afanTipa KbM koHkpeTHa 10 ot
notpebuten B pondTa Ha ,Mogepartop‘. HacTpomkata ce M3BbpWBA upes
pedVHMpaHe Ha NoOHATWATA, (hbakTuTe, npaBunata, akcuomute, ODeKTuTE,
tpeiimute, Tabnuuute, penaumute W KoHuenuuute B [10. ABTOMATWYHATA
0bpaboTka Ha MH(bopmauusTa W3MCKBa MalUMHHO pa3bupaeMo MpeAcTaBsiHe Ha
HenHaTa cemaHTuka. CeMaHTUYHWUTE penauun Mexay hperimMoBnUTe MOAENM Urpast
CblyecTBeHa pons npu pasbupaHeTo W NpeacTaBsHETO Ha ecTecTBeH e3uk. Tosa
03Ha4aBa, Ye KOMMOTbPLT YeTe, pasdupa W Mapkupa aymu, pasn, kateropuw,
“3peyeHus, abaaum 1 Lenu fOoKyMEHTH.

2. AHanus Ha u3cnegBaHusiTa B obnacTra 4o MOMeHTa

KomnioTbpHaTa MMHIBMCTMKA Ce CTPEMM KbM Cb3AABAHETO HA COQTYepHM
nporpamn W MPUIIOXKEHUS, KOUTO C MOMOLUTA Ha peanu3npaHuTe 40 MOMEHTa
penpeseHTaTMBHN MOZENW 3a MPeACTaBsHe Ha 3HaHMS YnecHsBaT [OCTbha A0
orpomHata no obem uHGopmMaLms 1 ynecHsBat paboTaTa ¢ Hes.

Cuctemute OT TVN ,BBNPOC-0TIOBOP” AABAT OTFOBOPU HA BBMPOCH, 3a4afeHN Ha
ectecTBeH e3uk. MogobHo Ha cuctemun, kouto 0606LaBaT TEKCT OT LOKYMEHTH,
cucTeMUTe ,BbNPOC-0TFOBOP” Pa3yMTaT Ha CIIOXHU TEXHUKW 33 €CTECTBEHO-e3MKOB
aHarnms.

Hait-nonynsipHata 1 edekTMBHa pernpeseHTaTMBHA (hopMa 3a [eknapaTuBHO
OnucaHWe W MpeAcTaBsHE Ha 3HAHWS € 4pe3 MpaBura 3a OnucaHWe Ha AencTBUs
nocpeaCcTBoM LwabnoHw (rule-based system). Mpasunata, KOWTO €a B CUTa BCbLLHOCT Ca
B/ NpeaukaTHa norvka c ﬂoﬁaBeHVI KOMMOHEHTW, NOKa3BalLlW Kak I/IH(*)OpMaLWIﬂTa B
npasunata fa Gbde M3nonseaHa B pa3ChKOEHUsTA M UMaT cunata fa NpeacTtaBsT
OrPOMEH Aana3oH OT 3aKIHYeHs 1 crieLmduKkaLmMm Ha NoBeLeHreTo, 3asicetuy ot MO.

Camu no cebe cu obaye, npasunata / WabnoHute He ca MOAXOHALM 3a
AednHMpaHe Ha NOHSTUS 1 0BEKTM W 33 onucaHWe Ha BPb3KUTE Mexay TsX. Te He
npegnarat edgekTMBHO TIbBKABO CPEACTBO 3@ NpeAcTaBsHe. [NaBHUST UM
He[oCTaThk € B 06nacTy, KoUTo eeKTUBHO CE OMMCBAT C MOMOLLTA Ha CTPYKTYPH OT
peiimu. Cuctemm kato LOOPS [9] m CENTAUR [10] ca nmokasanu kak gpata
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noaxoAa moraT Ja Cv B3auMogeicTear. Tean cucTemMu nokassaTt Kak (hpeiiMoBOTO
OnuCaHne MOXe [ja CNYXW KaTo OCHOBA Ha NpaBWuiaTa 3a OnucaHue Ha JeicTBus.

3apava Ha pa3paboTkaTa € upe3 UHTErpupaHeTo Ha (perMMoBUTE CTPYKTYPU U
npaBunaTa 3a Ony1caHue Ha NOHSITUS W NpoLieck aa hopmupame NoAXoA 3a XMOPUIHO
npeacTaBsiHe, KOUTO ChbueTaBa NPEAMMCTBOTO Ha ABETE TEXHUKI 3a NpeacTaBsHe Ha
KOMMOHEHTHUTE.

B cratusita, upes peliMOBM MOZEeNM, ce Mpepsfiara HauMH 3a CTPYKTYPHO
onuceaHe Ha obekTuTe, CioMeHaT B npasunata. Mepapxuata Ha dhpeitMute Moxe
[a Ce M3Mona3Ba W Lie Noanomara UHAEKCUPaHEeTO M OpraHuaupaHeTo Ha npasunara
3a CbOTBETCTBME. Tasi Bb3MOXHOCT MbK Le J0BEMe [0 NO-NECHOTO KOHCTPYUpaHe
Ha ciucTemaTta OT NpaBuna KakTo M Ha KOHTPOMA - kora 1 C KakBa Lier ja ce uanonasar
OTAEIHU KONEeKLWM OT Npasuria.

3. ®peiim - CbLIHOCT

Crnopen [1], pedmbT ce u3non3sa 3a MPeACTaBsAHE Ha MUHMManHaTa
CTPYKTYpMpaHa MHGopmauus, KosTo AeuHMpa eQHOTUMHKM SBREHWs, CbOuTuS,
cuTyauum mnm npouecu. MNMoHATUETO e BbBEOEHO B W3KYCTBEHWS MHTENeKkT ot M.
MuHcku [2] kaTo CPeACTBO 3a MPeAcTaBsiHe Ha 3HaHusA. PperMoBuUTe Mogenu ce
n3non3eaT 3a npegcTaBsHe Ha OTHOCUTENHO HesaBWUCWUMM, noruyeckn 06ocobeHu
€0VHALM Ha 3HAHWETO C Bb3MOXHOCT 338 MHOFOKPATHO M3MON3BaHe B PasnuyHu
CUTYyaLum (BKIT. U3BNUYAHE U arperupaHe Ha gaHHu) [7].

Bceku perm nma yHUKanHO UMe u CTPYKTypa, CbCToAWa ce OT nogpeaeHu
€NeMeHTH, HapeyeHn crioToee. Toil He MOXe fda Ce cBede camMo A0 0OEKTUBHOTO
nNpeacTaBsHe Ha ONMCBaHaTa CUTyauust WM Mpouec, B HEro BCEkW CroT uma
YHUKaNHO UMe W Ce OMWUCBa C LUMPOK CMEKTLP OT PasfnyHU XapakTepUCTUKK, BKI.
PEYHUKOBO ThIIKOBaHUe, KnacuuKaLMoHHa UHOPMALUS 33 HErOBUTE CUHTAKTUYHM
1 CEMaHTUYHU (OYHKLWW 1 ap.

B pamkute Ha paspaboTkaTa ca npeacTaBeHun TeOpeTUYHM hpenMOoBN MOLENH,
CbCTaBEHW OT CMOTOBE, ONUCBAW MOHATMSA, Mpouecu W cbbutns  oT
JeicTButenHocTTa. CnoToBeTE Ca ONUCAHW C €AMH WM MOBeYe aTpubyTn, KOUTO
NPELACTABAT 3HAHUS, ONMCBAW CbOTBETHWS enemeHT. ATpubyTwuTe, Wnn Taka
HapeyeHuTe haceTn, NpeaCcTaBAT pasLUMpeHt No3HaHUs 3a CTOMHOCTUTE Ha CroTa U
Mo3BONSBAT Aa Ce KOHTpOnMpaT Herosute CTomHocTu [7]. Kato atpubytn morat ga
U3rnexaar v T.Hap. ,aemoHn” [8]. [lemoHuTe Ca crieumarneH Big npoueaypy (Metoay),
KOMTO Ce CTapTupaT aBTOMATW4YHO MPW Bb3HWKBAHE Ha OmMpedeneHo cbbutwe.
CTOMHOCTTa Ha CMOT € OT onpejeneH Tun AaHHW. Tol Moxe Aa Gbae enemeHTapeH
Unn cbetaBeH. ChAbPKAHWETO Ha BCEKM COT MOXe fa bbae TEeKCTOBA UK YK1CoBa
CTOWHOCT, (PyHKUMS, hopMmyna, penauus KbM Apyr ChoT, npeankatHa 3aBucMMoCT
unu apyr copeiim. CTpykTypaTta Ha bpeiiMa e AMHamMnyHa, T.€. no3sonsiea fobassHe
Ha HOBMU CIIOTOBE BbB BCEKWN MOMEHT [5].
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LlenTa Ha knacuguuMpaHeTo Ha AaHHWTEe BbB (DPEMOBM CTPYKTYpW € Aa ce
noaabpXaT U CbXpaHsBaT JaHHUTE, Aa ce AeduHUpaT BPb3KUTE NOMEXAY UM U Aa
Cce ynecHu goctbna Ao Tax. ®peimuTe no3sonsBar knacoBeTe Aa GbaaT onucaxu
kaTo MpoTOTMNM Ha JpyrM no-obwy knacoBe M Te3n onucaHns pa Gbaar
OpraHu3upaHy B iepapxuu. Taka Hanpumep CTyOeHTUTE MoraT Aa Ce OnuwaT KaTo
opylweBeHn xopa / npeactaeuTenn Ha knaca Yosek (Person) nmioc Habop oT
CBOWCTBA, KOMTO I'W pasrpaHn4aBaT OT ApYri BUOOBE yyaLy nuua.

4. TpepumcTtBa Ha hperdmoBMa Moaen

B cucremute 3a M3KYCTBEH WHTENEKT npeAcTaBAHETO Ha 6asata gaHHu nop
cbopma Ha KOHUenTyaneH mopen e 6n130 Ao HauuHa, No KOWTo ce CbXpaHAaBat
MOHATUATA B YOBELLKMS MO3bK. ToBa npenocrtaBa Bb3MOXHOCT 3a MOAYJHOCT,
BKaBOCT U ﬂepavam Ha JaHHUTE.

OpeiMnTe 3a npefcTaBsHe Ha 3HaHWS WMmaT cregHute obww Benesu:
penaTMBHOCT, EPapXU4HOCT, KIIOHYOBU AyMM, MHOrO(YHKLIMOHANHOCT, acoLMaTVBHM
Bpb3KkM. PeanuanpaHeto Ha naesTa 3a u3nonseaHe Ha (PEMMOBM MOAENM npw
paspaboTBaHe Ha MHhOPMaLMOHHa cucTEMa OT TUM BNPOC/OTIOBOP Lie AoBeae A0
HSIKOITKO MONOXMTENHM edpekTa:

- 6bp30 TbpceHe — 3a BCAKA 4YacT OT MHGOpMaUusiTa NpeaBapuTENHO €

0Tbens3aHo B KO TOYHO CIOT Ha AafeH (hpeliMoB MOLEN Ce pasnonara;

- KOPEKTHO TbPCeHe — /iepapX1YHOTO NogpexaaHe Ha dpeliMuTe JonpuHacs
32 OCbLLECTBABAaHE Ha TbPCEHE, KOETO OCBEH CTOMHOCTTA Ha TbPCEHMS
€NeMEHT, OTYUTA U acnekTa Ha Herosata ynotpeba;

- [JeTainHo TbPCEHE - MHOpMaLMsTa, KOSTO MoMyYaBame OT METOAWTE,
NpoLeaypUTE U OrpaHNYEHUsTa 3a CTOMHOCTUTE Ha aTprbyTITE B CrIOTOBETE, 1
no3eonuna pa3paboTeaHe Ha Mo-CrOXHI anropuUTMK 3a NPEACTaBAHE U TbPCEHE;

- KOHTEKCTHO TbPCEHE — Pa3NN4YHW pe3ynTaTh OT TbPCEHETO, CMOpen
pasnuyHuTe PeiMoBN MOLENM, CBBP3aHN KbM €AUH W CbLL U3TOYHUK.

OcurypsiBaHeTo Ha CroAeneHu 1 0BLLM CTPYKTYpU Ha NpeaMeTHaTa oGnacT cTasa
CbLUECTBEHO 1 KIHYOBO AP0 B pa3paboTkaTa, a UMEHHO: (hpeiMbT LLE € OCHOBEH
06ekT B npowieca Ha 0GMeH Ha UH(OPMaLWS, 1 Lie Ce U3NoN3Ba 3a onucaHue Ha
CTPYKTYpaTa v CeMaHTUKaTa Ha [JaHHUTE.

MpeAcTaBAHETO Ha 3HaHWSA B TakaBa KOMMIOTLPHO yA06HA (hopMa LLie CIOMOTHE
32 €CTeCTBEeHO-e31KoBaTa 06paboTka 1 eCTECTBEHO-63MKOBATA reHepallns Ha TEKCT.

E3nkbT 32 npencraBsaHe Ha 3HAaHWA Ce onpenena OT ABa acnekra:

- CHHTaKTW4EH — CMHTAKCUCHT Ha efyH 31K ONpeaenst Kou KoHGUrypaLum Ha
KOMMOHEHTUTE Ha e31ka NOCTPOsIBAT BanAHN U3PEYEHMS;

- CeMmaHTW4eH — cemaHTMkaTa AednHUpa KON 3HaHWs 3a CBETa Ce 0THACAT 3a
N3peyeHusTa, CnegoBaTeNHO W TBbPAEHMATA 3a CBeTa, KOMTO BCSKO
W13peyeHune npasu.
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KomnoHeHTUTe, Ha KOUTO MOXeEM Ada pa3gennm TeopeTn4HMA Moaen 3a uenute
Ha aHanmsa ca.

- NexcukanHa 4acT - onpedens kOW CMMBOMM UMW OyMW CE M3On3sar B
PEYHIKA Ha MOHATUATA.

- CTpyKTypHa UNW CMHTAKTUYHA YacT - OMMUCBA OFPaHMYEHMsITa 3a TOBa Kak
nekcemuTe MoraT Aa ObaT NoAPeAeHU B M3PEUEHMS, T.e. rpamaTikaTa.

- CemaHTWYHa 4acT - YCTAHOBSIBA HAYWH 3a acoLUMMpaHe Ha pearnHuTe
3HaYeHMs Ha CBETA C 3MKOBMTE KOMMOHEHTH.

- TlpoueaypHa yacT - onpefens NpoLeaypuTe, KOUTO ONPedensT kak Aa ce
Cb3faBaT U MoaUdMLMpaT aTpubyTuTe, CrIoToBETE U hpeiiM1Te 1 Kak Aa ce
OTrOBaps Ha BbNPOCH, U3NON3BaNKN M.

Bbnpekn, 4e OCHOBHAaTa MOTMBALMS 3a BbBEXOAHETO Ha dpenmute €
CEMaHTWYHOTO HACOYBAHE HA Pa3CHXAEHMATA MPU aHanuaupaLwuTe CucTEMM,
ronsma 4act oT nocregpaliara pabota Bbpxy penm-6asnpaHnte cuctemm € no-
CKOPO BbPXY BBNPOCUTE 3@ CTPYKTYPHOTO MpencTaBsHe, OTKONKOTO BBbPXY
pascbxgeHusta W norvkata. MHdopmauusita, CbxpaHsBaHa B (ppenmute ce
pasrmexga kato 0asa AaHHM Ha cucTemaTta OT 3HaHWSl, a KOHTpona Ha
pascbxaeHusiTa ce ocTaes Ha back-end yactTa Ha cuctemara.

5. Onucanue Ha hpenmoBMa mogen

B pamkuTe Ha paspaboTkaTta ca npefcTaBeHn (hpeiiMoBM MOZENM, CbCTaBEHM OT
CMOTOBE, OMUCBALLM NOHATUS W CUTyauuu OT AEMCTBUTENHOCTTa. Bceku cnot e
OnMcaH C eauH unn noseve atpubyTn, KOUTO MPELCTABAT 3HAHWS, ONUCBALLW
CbOTBETHUS eneMeHT. ATpubyTuTe MnM Taka HapeyeHute acet cnyxat 3a
ONMCaHue KaKTo Ha CTaTU4HO 3HaHME (CTOWHOCT), Taka M Ha ANHAMNYHO 3HAHWE, Ypes3
Tbi HapeyeHuTe ,MpuKkadeHn npoueaypu” (Metoam) unm ,aemoHu” [5]. lemonute ca
cneywvaneH Bug NpoLeaypu, KOUTO Ce CTapTUpaT aBTOMAaTUYHO NP Bb3HWKBAHE Ha
onpegeneHo cubutme. CTOMHOCTTa Ha CrioTa € OT OfpeaeneH Tun [aHHu
(ememeHTapeH wnn cbetaeeH) [3]. B cnyyan, korato CbC €rnota e acouumpaHa
npoueaypa, Toi CbAbpXKa U UHCTPYKLMW 33 HEHOTO CTapTUpaHe.

OT uH(opMaLMOHHa rnefHa TouKa PPENMBT e epapXuyHa CTPYKTYpa OT LaHHM
C HSIKOMKO paBHMLLA: MME Ha (bperMa Ha Hali-BUCOKO HUBO; MONETa C OMMCaHWe Ha
obekTa unu rpyna obekTu (CroToBE); NPOLEAYPY I MHCTPYKLNM.

[pynu 0T CEMaHTUYHO CBBP3aHK hpeiMn Ce rpynupat B MepapxudHo nofpeseHa
cuctema [3], KOSITO Ce CbCTOM OT (ppeiiMu-HacneaHMLM (4acT oT no-obLy dpeim),
thpenmm 1 hpenMn-poanTent (iepapXniHo NOAPEAEHN ENEMEHTH, KOUTO U3rpaxaar
tpeiimosm cuctemu). OT Tyk credpa, Ye dpeiMUTe MOraT [ja ca B3aMMHO CBbP3aHu
nomexgy cu, n Aa obpasyBat CroxHU perimMoBu CTpykTypu. CunTta ce, Ye cnoTose
B CMOXHO OpraHu3upaHu perimoBu CTPYKTYpKU MoraT fa CTaHaT nogdpenmm uim
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tperimm 1 ga chopmupat cBou CobCTBEHU NOACTPYKTYpW. KOHKPETU3MpaHETO Ha
nHhopMaLmsaTa AoBexaa O Cb3daBaHe Ha ek3eMnnsp BbB penma.

Bb3 ocHoBa Ha iiepapxusita BbB dhpeiima, CroToBeTe MoraT ga 6baaT pasaeneHu
Ha 3aObMKUTENHU(OCHOBHM) W He3aabImKUTENnHU(nepudepHu). 3agbrmxuTenHuTe
npegaBaT TWUMMYHA KOHBEHUMOHANHa WHGOpMaUMs, a HelagblKUTENHUTE -
cneundnYHN XapakTepPUCTUKK, NpunaraHu B KOHKPETHA CUTYaLWst UK U3SICHSIBaHe
Ha MH(hOpMaLms BbB BPb3Ka C KOHKPETEH (haKT OT peanHocTTa.

6. OnucaHue Ha nekcuKanHa eaMHuUa

llekcukanHa eguHMUA e HapegeHata TpoWka <fema, NEKCUKAanHO 3HauveHwve,
npumepu> [4].

B 1abn.1 e npeacraseH ¢penm-npoToTun ,[OHATUE" C ONKUCaHWE Ha CroTOBETE
(aedmHupaHu ¢ TEpMUHM Ha KOMMIOTBPHATA FIMHIBUCTUKA) W TAXHOTO ChabpXaHue.

®permouaT mogen B Tabnuua 1. onucea oTAeNHa nekcukanHa eauHuLa, T. Hap.
,bpenm-npoToTn®, ¢ NOAPOBHO OMMCaHWE Ha HEroBUTE CMOTOBE W TAXHOTO
cbabpxaHue. 1o T03n HaumH (periMm 1 TEXHW eK3eMNnspK) MoraT ga ce onuwar
MOHATNSATA, 3MON3BaHM B orpaHnyenata 0.

B TeopeTuyHms penMoB MOAEN KaTo eNeMEHTU Ha pa3rnexgaHata peimoBa
cucTeMa y4yacTBaT pasnuyHu NOHATMS (concepts) C TEXHUTE BPb3KKM, OMKUCaHM Ypes3
thakTu 1 npasuna ot cwoTBeTHaTa 0. B CTpyKTYpHO OTHOLLEHME TOW NpeacTaBnsBa
CUCTEMHO O0OBBP3aHM MOHATUS C PA3NUYHO paBHULLE Ha abCTPakTHOCT M e
nbpBoobpa3s Ha GbaeLata 6asa gaHHW.

Tabnuua 1. ®peim-npotoTnn - MNoHsiTne — Concept

WUme Ha cnioT 0GscHeHue
Name 1Me Ha dpeima
Domain npeameTHa obnact
Synonims CWHOHMMEH Pef Ha UMETO Ha (ppeiiMa
Question Word BBLMPOCK, MOXELLW [ia Ce 3aaAaT BbpXY UMETO Ha dpeima
Description PEYHWKOBO 3HAYEHNE
Part Of Speech CWHTaKTUYHA KaTeropus
Semantic class CEMaHTUYEH Knac
Sub Frame Of HacneaeHo e oT
Has Sub Frames HacnepasBa ce o1
Core PO / KOPEH Ha gymaTa
BaseForm OCHOBHa hopMa Ha NOHATMETO
Word Options BapuaHTV Ha AymaTa / cnosochopmu
Gen Answer Word TEKCT 32 reHepupaHe Ha 0TroBopu
Is Used By C KOV [Ipyru dpeiimu e B OTHOLLIEHUS
Is Argument In y4yacTBa KaTo apryMeHT B NpeaukaTHa CTpykTypa
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ABCTpaKTHUAT CeMaHTuYeH peiiM crnopeqn [4] npeacTaBnsBa KOHLENTyanHa
CTPYKTYpa, kogupalLa KynTypHO 3HaHWe 3a fafeHa CUTYaLUs U HEMHUTE YYacTHULM.
Tol nmpeAcTaBnsiBa CbBKYMHOCT OT €NEMEHTU, KOWTO CbabpkaT Heobxogumara
VHOpMaLms, NpeacTaBALa TUIMYHOTO NOBEEHUE Ha YYaCTHULMTE B CUTyaumATa.

le npeactaBum GasaTa gaHHKM KaTO CbBKYNHOCT OT hpeimoBu mopenm. OT
(bpermMa-npoToTUN, Ype3 3ambfiBaHe Ha CHOTOBETE C KOHKPETHW CTOAHOCTUA Ce
nony4yasa hpenm-ek3emnnsp.

Tabnuua 2. ®peitm-npoToTnn Person

Person:

Vive (TekcToBa CTOMHOCT - UMe Npe3ume amunms) Kon?
EFH/MHY (umcnoBa cToitHoCT) Kakso?

I'pag (n3bop OT cnncbk) Kbpe?

Anpec (TekcToBa CTOMHOCT) Kbpe?

Mow.kog (4McnoBa cToitHOCT) KakbB?

Mon (n36op OT cnucbK) KakbB?
HauuoHanHoct — (1360p OT CNCBK) Kakea?
Sub Frame Of  (Person)

Is Argument In (xvBee Ha appec {4oBek, afpec}, *uBee B rpaf{yoBek, rpaa), WAEHTUYHOCT
{cTyment, ETH}, nona my e {4oBek, Non}, HaLMOHAMHOCTTa e {4OBEeK, HaLMOHAMHOCT})

MoHsTHeTo Student ce onncBa Ypes HEroBN OCHOBHW XapPaKTEPUCTUKN.

Tabnuua 3. ®penm-npototun Student

Student:

Mve (Person.Name) Kon?
®dakynTeTeH Homep (TekcToBa CTOMHOCT) Kakba?
Cemectbp (uncrnoBa CTOMHOCT) Kon?
Yenex (byHKUWS) Konko?

®opwma Ha 0byyeHve (penoBHo / 3a04HO) Kaksa?
ObpasoBatenHa cteneH  (6akanaebp / MarucTbp) Kaksa?
YHuBepcuTeT (TekcToBa CTOIMHOCT) Koin? B koit?
CneupanHocT (n360op OT cnmcbK) Kakea?
[unnom Homep (TekcTOBa CTOMHOCT) Kaksa?
[NepcoHanHu ymeHns (TekcTOBa CTOMHOCT) Kakeu?

Porns (n360p OT cnnCBK) Kaksa?




XII HayuoHanHa koHgpeperyusi ,06pa3osaHuemo u uscnedgaHusima 8 UHghopmayuoHHomo obwecmeo” 2019 49

[MpakTuky (TekcToBa CTOIMHOCT) Kaksu? Kaksa?
Craxose (TekcToBa CTOWMHOCT) Kaksu? Kakba?
Sub Frame Of (Person)

Is Argument In (yum {CTyA€HT, CneLmanHocT}, u3y4asa {CTy4eHT, aucumunnmHa},
e B {CTYAEHT, Kypc}, xuBee B {CTyAEHT, rpaf}, naeHTYHocT {cTyaenT, ENH})

Beuwuku  ctoiHocTu ot copeiim  Person  (Person.Name, Person.Address,
Person.Nationality 1 T.H.) ce HacnegsBat ot dpeiim Student, 3awoTo Student e Bug
Person. Student e Person v Bcuukm aTpubyTtn Ha Person ca atpubytit 1 Ha Student.

Mpw 3apaBaHe Ha BbMPOC OT MOTpeduTen, ako BbB BbMPOCA MMa 3a4afeH
MnoBeye KpUTEPUU, T.e. a0 THPCEHETO € MO NOBeYe NapameTpu, e yaobHO CblyuTe Aa
Ce NoJpensT B peaMua-MacuB OT mapameTpu (mapameTpute TyK Ca MMeHa Ha
CnoToBe).

7.0nucaHue Ha ppeiiMOBU CTPYKTYpH
CoblecTByBaT [1Ba HAa4YMHa Ha OnncaHne Ha peMOBY CTPYKTYPH:

- Onucanve Ha (peiiMOBe, KbM KOMTO MpUHAAnEXW mnoBeye OT edHa
nekcukanHa eanHuua / cutyauns / npouec / cbbutne / OTHOLWEHNE;

- OpMeHTMpaH KbM OMUCaHNe Ha KOHKPETHA feKCUKaHa eauHnLa 1 HelHuTe
OOKPBXKEHNS;

Tabnuua 4. ®peiim npoToTUN Ha Npouec ,MogaBaHe Ha JOKYMEHT

HaumeHoBaH | Cem. pons / CeneKkTMBHU YacT Ha Bbnpocutenta
e Ha cnot penauus orpaHuyeHms peurta oymun
Moparten - AreHt OpyweseH, Couwectsut | Kon? Ynin? Ha
nuue, nuue, cobCTBEHO | €MHO kom?
nopasaLLo
LOKYMeHTa
Bug Ha OGekT HeopyLeseH, JonbnHeHn | Kakbe?
AOKYMEHT HapuLaTenHo e
Homep Ha Temnopatve HeopyLeseH, JombnHenn | Kot Homep?
AOKYMEHT HapuLaTenHo e KakwB Homep?
[lata Ha Temnopatus HeopyLeseH, O6c¢TosT. Kora?
AOKYMEHT HapuLaTenHo MosiCHeHMe
E Len/ Kaysatus HeopyLeseH, Coluecteut | Ha kos? Kaksa?
2| Mporpama / HapuLaTenHo enHo C kaksa Len?
2| Kamnaxus
L - ~
| Monyyaten - | Pevenuent OpyweseH, Couwectsut | Kon? Yuin? Ha
| nuue, nuue, cobCTBEHO | €MHO Kkom?
S| npvemalLo
(<]
AOKYM.
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Otpen -msicTo, | Jlokatn HeopyLweseH, 06eTosT. Kboe?
KbOeTo ce HapuLaTenHo nosiCHeHne
E_ nogasa
8] Haunn Ha | MaH HeopnyLuese, O6cTosT. Kak?
§_ nogasaHe HapuLaTenHo nosiCHeHne
=| Pesyntat Pesynratus HeopyLweseH, [OonbnHenn | Kakbe? Kakso?
HapuLaTenHo e
Cratyc Ha | Pesyntatvs HeopyLeseH, O6c¢TosT. Kakba? Kakeo e
BOKyMEHT HapuLaTenHo NosICHEHWE | CbCTOSIHMETO?

MpumepbT oT Tabnuua 4. oTpassea noruyeckata yHKLNS U MACTOTO Ha BCUYKY

€NnemMeHTn o1

CbkaoeHneTo  (cuTyaumsiTa).  MsnonssaHuTe  KpuTepuu ¢

XapaKTepUCTUKW, KOUTO CIyXaT 3a ONMCaHWe Ha OTZAEMHUTE COTOBE Ha (peiima, B
cryyast HoCST MH(opMaLys 3a:

CemaHTnyHaTa pons / penauus (4eCTo cpellaHa 1 kato TemaTuyHa/ Teta
pons). Llenta Ha cemaHTUyHUTEe porm € ga 0606LAT CXOAHU CEMaHTUYHN
CBOWCTBA Ha KnacoBe OT apryMeHTW. CeMaHTU4HW (TEMATNYHK, TETA) PONH
ca pasmefaHn B [6], KbAeTO Ce pasrpaHM4yaBaT CMeAHUTE OCHOBHM
OTHOLLEHWS: @2EeHC, aKkmop, eKcnepueHmop, efneMeHmamus, 0bekm,
nayueHc, adpecam, mema, flokamus, memnopamus, pe3ynmamus u 0p.;
CenekTvBHM  OrpaHWyeHus —  TasuM  knacudpukauus — pasgens
CbLUECTBUTENHUTE Ha abCTPAKTHM 1 KOHKPETHM, OAYLLIEBEHU N HEOYLLEBEHM,
nMLa 1 He-Nnua, HapuuaTenHn 1 cobCcTBEHY;

Yact Ha peuta / CuHTaKTMYHa (yHKUMS — MOANOr, CKa3yemo, npsiko
LOMbIIHEHME, 06CTOATENCTBEHO NOSACHEHME;

YacT OT CWHTaKTUYHA KaTeropwst - M3NOn3BaT Ce NaTWHCkM Oykeu 3a
O3HayaBaHe Ha 4YaCTWTe Ha peyTa, KbM KOUTO MpuHagnexar KpanHute
eneMeHTH Ha u3peyeHneTo (cnoeocopmute): Noun — CbLIECTBUTENHO UME,
Adj - npunaratenHo ume, Verb - rnaron, P — npeanor, Adv — Hapeuve, Conj
- cbto3, Pron — mectoumenune, Num — uucnutenHo. C S ce Genexu
kaTeropusita - M3peyeHue.

B cnepBawara Tabn. 5. ca npeactaBeHn GpeiMm-eK3eMNIIAPU Ha NpouecK oT
Tun llogaBaHe Ha [JOKYMEHTU' C pasnuyeH XxapakTep (kaHAuAaTCTBaHe 3a:
nomnyyaBaHe Ha 3[paBHO OCUrypsiBaHe; HacTaHsBaHe B OBLLEXUTIE; NoNy4aBaHe Ha
CTUNEHANS; N3faBaHe Ha CTyAEHTCKa kapTa 3a mbTyBaHe ¢ B[DK; nonyyaBaHe Ha
By6nuKkaT Ha CTYAEHTCKA KHKKA U T.H.).
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Tabnuua 5. ®peitmu - ek3emnspu Ha npouecy ot Tun flogasaHe Ha JOKYMEHTH"

Mopar Cnyxu
Dl en Bup Ne | fdara Lien o Otpen | Haumn | Pesyntat | Cratyc
1| Kocta- | [leknap | 241 | 14.11 | 3gpaBHo | Hukonm | Yuebe | Ha Mavak-ea | Obpa-
ANH aums 2019 | ocurypsie | Ha H MACTO | knacu-paHe | 6oTea ce
Munes aHe Topopo
Ba
2 | Kamenu | 3asiene | 1600 | 07.09 | O6wexu- | Kupun | Cou. |Ha M3vaksa Obpa-
q Hue 2018 | tpe CraHoe | fieiHoC | MACTO | Knacvpake | 60TBa ce
HakoBa B ™
3 | Crosn | 3assne | 1308 | 13.01 | Ctunen- |Kupun |Couy. | Owunait | Opob-peH | Obpa-
Muny- | Hue 2019 | ana CTaHeB | feitHoC | H BoTeH
es ™
4 |MapwH | YBepeH | 229 |28.03 | [la Kanvna | Yuyebe |Ha W3pa-pen | N3pa-pen
Mapu- | ve 2019 | nocnyku | Muxaiin | H MSCTO
HoB npea oBa
BOXK
5 |Muna | Oy6rmu- | 1301 | 11.02 | Oy6nmkat | Mapus | Yuebe |Ha W3pa-neH | U3pa-peH
NaHcka | kaT 2018 | c1yp, HakoBa | H MSICTO
KHIKKa

CemaHTU4HUAT pperm lofaBaHe Ha JOKYMEHTU ce acouumpa ¢ MHOMO LUMPOK
KpBr OT npouecy (nogaBaHe Ha JOKYMEHTM 3a kaHAM4aTCTBaHe B YHMBEpCUTeT, 3a
obuwexuTne, 3a CTUNEHANS, 3a 34PaBHU OCUTYPOBKM, MO Pa3NUYHKU NPOEKTH - Epasbm
W T. H.), ONKCBALLW CUTYaLWK, MPK KOUTO MoraT Aa ce 060C06ST pa3nnyHm y4acTHULM,
BMOOBE [OKYMEHTW, Ha4uMHM 3a npoBexgaHe W pesyntath. C oMMCaHWETO Ha
tbpenmoBuMs MofeN Ce nokassa ba3oBata, obLyaTa ceMaHTUYHa CTpYKTypa, obwata
cuTYyauust OT AEeiCTBMTENHOCTTA, KbM KOSTO pedepupaTr MHOXECTBO paboTHM
npouecy.

8. 3aknioyeHue

MpeanoxeHaTa MeTOAMKA Ce M3MOM3Ba 3a MarpaxaaHe Ha WMHAOpMaLMOHHa
cuctema OT TUM ,BbMPOC-OTFOBOP®, C LEN M3BNMYaHE Ha 3HaHWsS B ronsa Ha
notpebutenu (B cnyyast CTyYAEHTH) 1 3a pellaBaHe Ha KOMYHUKaLWMOHHW npobnemu.
B TakbB BMO cuCTeMa nOTPeOWUTENAT 3agaBa BbLMPOC HA ECTECTBEH e3uk, a
cucTemaTta MoXe a BbpHe eauH OTroBOp, CMIMCHK OT OTFOBOPM UIk [1a He ycnee (ako
He Hamepu [aHHW, OTIOBapslM Ha 3anuTBaHeTo). AKO Bbnpoca e 3ajafeH
[BYCMUCIIEHO, CMCTEMATa Lie noucka [OYTOYHsBAaWM BbhpocK, 3a Aa uMa
e(heKTMBEH, MONOXUTENEH pe3ynTaT. 3TOUHMLM, OT KOMTO Ce U3BNMYAT faHHUTE, e
6a3a oT iepapxuyHo noapeneHn dpeimu. Kato yact ot paspaboTtkata e npeactaBeH
MoZen 3a knacuduumpaHe Ha NOHATUS, penauun u BrusHec npoLeck B koHkpeTHa 0.
MogenmbT We ce aHanuaupa M OUeHsBa EKCMEPUMEHTarHO B CrieABaly
uscneaBanus. PaspaboTBaHUTE akymynaTUBHU (OPEeMMOBK MOAENM 3a paboTa Cbe
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CUCTEMU C EeCTECTBEHO-E€3MKOB MHTEP(ENC Ca 3aMUCIEHN KaTo CPEACTBO, KOETO
YCMELLHO MOXe Aa ce BHeapy 1 B yuebHa MHGhopMaLMoHHa cucTema.
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FRAME MODEL FOR PRESENTATION OF SEATIC ROLLS AND PROCESSES FOR THE
ESTABLISHMENT OF NATURAL-LANGUAGE INTERFACE

Maria Jekova, Georgi Totkov

Abstract: This paper presents a research in the field of computer linguistics on a theoretical
model for the semantic description of lexical units and processes. The model itself represents
knowledge and reflects the conceptual basis of the organization of the memory of a person, as
well as its flexibility and visibility. When creating a suitable base of accumulating frame models
(AFM), it is necessary to build a linguistically correct and substantiated database structure by
describing the concepts, facts, rules, objects and relationships between them, allowing for both
flexibility and easier building of the databases, as well as efficient retrieval of different types of
information when summarizing the results. In a computer model presentation, the task is to
synthesize texts and answer questions in a restricted natural language. The publication is part
of a study devoted to the application of frame models for the presentation of knowledge and
processes in e-learning.
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WHTENUIEHTEH AHANU3 HA JAHHWU 3A NOAOBPABAHE HA
PE3YNTATUTE OT OBYYEHUETO: CbCTOAHUE HA
U3CNEABAHUATA B OBJTACTTA

Cuneus NagpmaHdxueea, Pocuya JoHeea, CmaHucnaea bbHOesa

Mnoeduecku yHueepcumem ,[Maucull XuneHdapcku®
sissiy88@uni-plovdiv.bg, rosi@uni-plovdiv.bg, s.bandeva99@gmail.com

Pestome: [pe3 nocnedHume e00uUHU U3BUYaHEMO U aHanu3upaHemo Ha daHHU, C8bp3aHU C
nposexdaHomo obyyeHue, npudobuga ece no-201sIMO  3HayeHue. [IposexdaHume
uscrnedeaHusi 8 obnacmma ca 060cHO8aHU om cmpemexa da ce npednoxam peweHus no
nocoka Ha eduH om gaxHume npobnemu Ha Hosama obpa3ogamesnHa hapaduema (Ha kolimo
8ce owe He ce omdens OoCMambyHO 6HUMaHUe) — OCUeypsisaHe Ha Kayecmeomo Ha
npogexdaHomo 0byyeHu Ha 6a3ama Ha UHMeUeeHmeH aHanus Ha OaHHU, 2eHepupaHu no
gpeme Ha npogexdaHomo obyyeHue. Cmamusima npedcmaes npeaned Ha nNpoy4eaHus 8
obiacmma, HanpaseH & paMkume Ha nposexdaHo uscnedsare, 8 pesymam Ha Koemo uje
6n0am npednoxeHu modesnu, Memodu u cogpmyepHu cpedcmea 3a UHMENUZEHMEH aHaiu3
Ha daHHU 3a nodobpsisaHe Ha pe3ynmamu om oby4eHuemo 8b8 sucwemo obpa3osaHue.

Kntoyosu dymu: Bucwe obpasosaHue, YHusepcumemcku UHOPMAaUUOHHU CUCMEMU,
M3enuqaHe Ha OaHHU, ViHmenueeHmeH aHanu3 Ha 0aHHU, YIHmenu2eHmHu cucmemu, 201eMu
OaHHU

1. BbBepeHue

ExxeQHeBHOTO M3non3BaHe Ha peanua MHOPMALMOHHM CUCTEMM 3a Pa3NUYHN
HYXXOM M OT pasnuyHK rpynu NoTpebuTenu BoAM 40 3HAUMTENHO YBENMYaBaHe Ha
KONMNYECTBOTO CbXpaHsiBaHa MHGopMaLus. 3acuneH UHTepeC 3a M3cnegoBaTennTe
NpeacTaBnsBaT Bb3MOXHOCTUTE 3a W3MOM3BaHe Ha reHepupaHuTe oT notpebute-
NUTE [AHHM NpK U3MON3BaHe Ha COTyepHU CUCTEMM, B pe3ynTaTa Ha KOETO Bb3-
HWKBA HOBa 00MACT 3a NpOBeXAaHe Ha U3crneaBaHus M3BECTHA KaTo ,l onemMm AaHHK"
(Big Data). l'onemute faHHM BKMOYBAT OFPOMHO KOMMYECTBO aHHM, KOUTO He MoraTt
Aa Obaat usuncneHn ypes TpaauLMOHHUTE MeToau 3a 0bpaboTka, nopaau TsaxHaTa
ronemMuHa, BUCOKO HWBO Ha CITOXHOCT, KpaTKOTPaMHOCT Unu crabata um CTpyKTypa.
McKinsey Global Institute [26] onpegens ronemute faHHu KaTo ,Habop OT AaHHM,
YWSATO rofleMMHa e U3BBbH CNOCOBHOCTUTE Ha TUMMYHINTE COPTYEPHU MHCTPYMEHTH 3a
00paboTka, CbxpaHsiBaHe, yNpaBneHue U aHannavpaHe Ha gaHHK.

CbBPEMEHHUTE YHUBEPCUTETM U3NOM3BAT ronsM Bpoi coTyepHn cuctTemu, 3a
[ia aBTOMaTM3MpaT AeNHOCTUTE CU 3@ pasnuyH rpynu notpebutenu (bubnuotekapu,
npenogasaTeny, CTyAEHTM, U3cnenoBaTeni, agMUHUCTPATUBEH NEPCOHaN 1 LpyTH),
Cpen KOWTO CUCTEMW 3a CTydeHTCka WHopmaums, 6ubnmoteuHn cuctemm,
OUrUTamnHu apxueum, CUCTEMU 3a NNaHUpaHe W ynpasneHue, CUCTEMU 3a YOBELLKM
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pecypcu, cuctemu 3a obyyeHue u ynpaeneHue u ap. Mpu M3non3saHeTo Ha Te3u
cucTemu notpebutenute OCTaBAT ,AUTUTANHW OTneYaTbuu’ W reHepupaT rofsmMo
KOMMYeCTBO [aHHW BCEKM feH. Taka Hanp. npy MpOBEXOAHETO Ha ENEKTPOHHU
kypcose B 6a3aTa AaHHW Ha cpefata 3a e-00yyeHue ce CbxpaHsiBa BaxHa MHGOp-
Maumsi, KaTo OLEHKUTE Ha CTyAEeHTUTe Ha JafeH TecT/3afadva uim Ha Lenus Kypc,
NPOABLIDKUTENHOCTTA Ha y4acTWe Ha CTyaeHTUTe B 06pa3oBaTenHuTe 4enHOCTU 1 B
Kypca, KONKO MbTW CTYAEHTUTE Ca OCBLLECTBUIM JOCTLN 40 Y4ebHWN AeHOCTY U pe-
CypCH, KOIKO MbTM CTyAeHTUTE ca obLLyBanu nomexay cv v ap. B pesyntar Ha ToBa
owe cneg nbpBoTo ¢ B Horizon Report 2012 [19] ronemnTe AaHHM 3anouBart ga
npugobueat Bce No-ronsma NonynspHoCT 1 B obnactTta Ha obpa3soBaHueTo. [po-
BeXOaHuTe n3cneaBaHus B obnactta ca 060CHOBaHM OT CTpeMexa Aa ce npeanoxar
peLLeHns No Mocoka Ha €AMH OT BaxHUTe mpobnemu Ha HoBata obpasoBaTenHa
napagurma (Ha KoiTo BCe OLLE He Ce 0TAeNs OCTaTbYHO BHUMAHWE) — OCUrypsiBaHe
Ha Ka4ecTBOTO Ha MpOBEXJaHOTO 00yyeHn Ha 6asaTa Ha WHTENUrEHTEH aHann3 Ha
[aHHW, reHepupaHu No Bpeme Ha NpoBEXLaHOTO 0by4eHve.

CraTtusiTa NpeacTaBs YacT OT NPOBEXAAHO U3CTefiBaHe, B pe3ynTaT Ha KOeTo e
GbaaT NpeLnoXeHU MOAENM, METOAM U COTYepHU CPEACTBA 33 MHTEMUrEHTEH
aHanu3 Ha JaHHW 3a nopobpsBaHe Ha pesynTaTi OT OBYYEHWETO BbB BUCLIETO
obpa3oBaHue, KOATO & MOCBETEHa HA TEOPETUYHO MPOYYBAHE HA MHTENUrEHTHUS
aHamnu3 Ha AaHHW 1 NPUMOXEHMETO My B 0BNacTTa Ha BUCLLETO 06pa3oBaHme.

2. IHTenureHTeH aHanu3 Ha AaHHU

MHoro u3cnegoBaTeny HacouBaT U3cneaBaHNATa Ci KbM UHTENUTEHTHUS aHanmu3
Ha [JaHHM (u3BecTeH kato Learning Analytics) U 3ano4yBaT fa npoy4ysaT Kak HOBUTE
W3TOYHWLM Ha AaHHM 3a CTydeHTWUTe U TAXHOTO oBydyeHne, 3aedHO C MeToaM 3a
aHanus, Morat Ja Ce 13rnornaear 3a OCurypsiBaHe Ha noaapbKka 1 npocneasBaHe Ha
00yyeHneTo Ha ctyaeHTuTe [39] 1 nogobpsiBaHe Ha Ka4yecTBOTO Ha 06y4YeHneTo [36].

VIHTENWUreHTHUST aHanW3 Ha AaHHK 3a 06y4EeHNETO NPEACTaBs MPUMOXEHUETO Ha
L,TONEMU AaHHU" (M3KMKOYNTENHO Tonsm Habop OT AaHHW, KoUTO moraT Aa 6baart
aHanuaMpaHu Ypes KOMMIOTLP, 3a 4a OTKPUBAT LWabnoHW, TEHLEHLMM K acoumauuy,
0Cc0DeHO CBbp3aHM C YOBELIKOTO NoBefeHne 1 B3aumogericTeie [30]) B obpasosa-
HWETO. IHTENUreHTHUAT aHanu3 Ha AaHHW CbYeTaBa NoAXoau, METOAM W pe3ynTaTi
OT Pa3fNYHL Hay4HW HaMPaBMEHNS — OT UHTENTUIEHTEH aHanu3 Ha gaHHM 1 BusHec
VHTEMNUIreHTHOCT, IO MPOrHO3HO MOAENMpaHe U nefarorvka. B HacTosWms MOMEHT
OypHOTO paseuTUE Ha AUMUTANTHUTE TEXHOMOTMM U (PaKTLT, Ye BUCLWIKTEe 0bpa3oBa-
TENHW MHCTUTYLMK, NOYTM Be3 U3knoYeHne, nHTerpupar e-obyyenneTo B obpasosa-
TenHus npouec (nog dopMata Ha AMCTaHLMOHHO 0byyeHue, cMeceHo oByyeHue,
npobnemHo-6a3npaHo 06y4eHre 1 T.H.) U aBTOMATU3NPAT JENHOCTMTE CH, C M3NON3-
BaHe Ha ronsm 6poii coTyepHM CUCTEMU, EOHOBPEMEHHO M Hamara, 1 CTUMYNnpa
n3crnegBaHusTa B 06nacTTa Ha MHTENUIEHTHWS aHanu3 Ha daHHu. [pu n3nonasaHeTo
Ha Tesn cucTemu, notpebutenute OCTaBAT T. Hap. ,AurMTaneH oTneyatbk’ K
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reHepupar ronamo Konm4ecTso AaHHKU exxeqHEBHO. /IMeHHO, MeToauTe, TEXHUKUTE
WHCTPYMEHTUTE, NpeaHa3Ha4eHn 3a aBTOMaTU4HO N3BNUYaHe N aHanu3 Ha ronemu
XpaHunuua Ha AaHHKW, reHepupaHn oT Ui CBbp3aHn C y"le6HVI JeiHocTu ca npeameTt
Ha n3cnenBaHnATa Ha UHTENUTEHTHNAT aHani3 Ha JaHHW.

B nutepatyparta ce cpewat peguua AedUHALMMA 33 MOHATUETO UHTENUTEHTEH
aHanu3 Ha faHHu 3a 0by4yeHneTo. Hskou n3cnegoBaTenu CBbp3BaT MHTENNMEHTHUST
aHanu3 Ha AaHHw 3a 0by4eHneTo ¢ npoLeca Ha CbbupaHe, OLeHsBaHe, aHanuanpaxe
1 OOKnafBaHe Ha JaHHW 3a B3WMaHe Ha pelleHus [4] v ¢ uen 3a nogobpeHue Ha
y4ebHust npouec [3], a [ApyM ro onpegensT kato ,M3MepBaHe, CbbupaHe,
aHanuaMpaHe M [oKnafBaHe Ha AaHHUTE 3a y4yalluTe U KOHTEKCTa, B KOWTO Te
nonagart, 3a LenuTe Ha pasbupaHeTo M ONMTUMWU3WNPaHETO Ha ODy4eHWETO U Ha
cpeparta, B kosiTo To ce npoBexaa“ [25]. Siemens [39] onpenens MHTENUrEHTHUS
aHanu3 Ha JaHHu 3a 00Y4EeHMETO KaTo ,M3N0N3BaHe Ha UHTENUIEHTHU AaHHN, KOUTO
00y4yaBaHMTe NpOM3BEXAAT U MOLENW 3a aHanM3 3a OTKpUBaHe Ha MH(opMaLus 1
couuanHu Bpb3ky 3a NpefckasBaHe 1 CbBETBaHe Ha 0by4eHNeTo Ha xopaTa’.

B Horizon Report 2013 HTENUreHTHUs1 aHanms Ha JaHHM 3a 0By4eHune e onpe-
JEneH KaTo efHa OT HaW-BaxHWTE TEHLEHLUMM B TEXHONOMNYHO-OPUEHTMPAHOTO
o0yuyeHve n npenogaeaHe [20]. ETo 3allo He e M3HEHaABALLO, Y€ UHTENUTEHTHUSAT
aHanu3 Ha AaHHM 3a 00y4YEHNETO € NPeAMET Ha MHOTO U3CrefBaHusl, HAaCOYEeHU KbM
YCbBBpLUEHCTBaHE, U3non3saHe 1 0beanHsBaHe Ha HOBW NpoLeck 1 npucnocobne-
HWS 32 nogobpeHre Ha npenofaBaHeTo 1 0OyYEHNETO Ha CTyAEHTU U NpenoaaBa-
TENN.

Papamitsiou n Economides [31] n3cneggat pa3nuyHu obnactu Ha npunoxeHue
Ha MHTENUrEHTHWS! aHanM3 Ha JaHHU 3a 00Y4YEHMETO W U3BMNYAHETO Ha 3HAHWS OT
[aHHW, MOZenbT Ha NoBefeHWe CTYAEHT/CTYAEHT U NPEACKAa3yeEMOTO M3MbIHEHME,
CNeBaHO OT NOBULIABAHE HA Cb3HAHMETO Ha CTYAEHTUTE W NpenoaaBaTennTe, KakTo
1 NogobpeHneTo Ha ocurypeHaTa obpaTHa Bpb3ka, OLEeHKa Ha paboTaTa 1 ycnyrv 3a
oueHsiBaHe Ha Gasata Ha 40 nposopeHn nacneaBanus B nepuoga 2008-2013 rog.
Pesyntatute OT npoBefeHWTe wn3cnefBaHus B obrnactta nokasear, Ye WHTe-
TIMFEHTHUAT aHan13 Ha AaHHW 3a 0by4eHNeTo AaBa Bb3MOXHOCT Aa Ce UAeHTUU-
umpaT peguua npobremu, cBbp3aHu ¢ NpeKbCBaHE Ha CTYAEHTM M NOCTUrHATUA OT
TAX yCnex no Bpeme Ha obyyeHuneTo [8, 14]; nogobpeHue Ha gu3aitHa Ha 0by4eHwe,
Ha ypouuTe, Ha KypcoBeTe 1 Ha npenogasatenckata npaktuka [10, 17, 29, 32, 41];
YCbBBPLUEHCTBAHETO Ha NEpPCOHanManpaHmTe 0bpasoBaTeNiHi MbTULLA U NOALPBX-
kaTa Ha cTygeHTuTe [24] u ap.

Bbnpekn MHOrobpoiiHMTE 13cneaBaHus B 06nacTTa KbM HaCTOSILLMS| MOMEHT BCe
OlLe He € M3MON3BaH MbHUAT NOTEHLMAN Ha UHTENUIEeHTHUS aHann3 Ha faHHK 3a
00y4eHNeTO 3a OEHTUPMLMPAHETO W peLlaBaHeTo Ha NocoYeHUTe npobnemu.

VHTENWUreHTHUAT aHanu3 Ha JaHHU 3a 0by4eHMeTo NpeaocTaBs npeauMcTBa 3a
3a1HTEPECOBaHN CTPaHU Ha BCUYKW HWUBA: CTYAEHTU, NpenofaBaTtenu, PbKoBOACTBO,
MHCTUTYLMM [34]. Bbnpeku ToBa, No-ronsiMa 4acT OT u3cnefBaHusiTa B obnactra ca
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HaCoYeHM KbM NpefocTaBeHnTe Bb3MOXHOCTM 33 3agbpXaHe Ha CTyOeHTU 1 B no-
Marnka CTeneH BbpXy NOCTUrHATUS OT CTYAEHTUTE YCMeX, KaTo akLeHTHT € NOCTaBeH
BbPXY ,puckoBuTe” CTYaeHTH [21, 23, 27, 44]. Manko npoy4BaHuWs n3cneasaT HUBOTO
Ha 3aMHTEpPeCoBaHOCT Ha NpenogasatenuTe B 06nacTTa Ha MHTENUTEHTHUS aHanu3
Ha AaHHM 3a oOyveHueTo [6, 42]. Tean w3cnefBaHusi nokaseaT, Ye Makap W
npenogasaTtenuTe Aa Ca 3alHTEPEecOBaHW OT M3MOMN3BAHETO HA MHTENUIEHTHUS
aHanu3 Ha [aHHu 3a 0by4YeHneTo, Te pAaKo pasbupart kak 1 B KakbB KOHTEKCT Aa ro
uanonsear [6, 42]. OT gpyra cTpaHa, npenoaasaTennTe NPOSIBSBAT MHTEPECEH KbM
M3MNON3BAHETO HA WHTENWreHTHW CPeACTBa 3a pellaBaHe Ha No—ronsM Kpbr oT
npobnemu, oOxBawjawyM He CcaMO Bb3MOXHOCTUTE 3@ MW3Non3BaHe Ha
VHTENUreHTHUST aHanmu3 Ha AaHHu 3a HamansBaHe Ha 6pos NpeKbCHaNM CTyAeHTH,
HO 1 3a nofobpsiBaHe Ha ycnexa Ha CTyaeHTuTe, nogobpsisaHe Ha nogobpssaHe Ha
00y4eHNeTOo 1 Ha NpenofaBaHeTo B KrnacHaTa cras’.

Cnopeg Hskou nscnegosateny [1] MHTENUTEHTHUAT aHanu3 Ha AaHHK 3a 0byye-
HWETO Ce oOyepTaBa kaTo obellaBallo Mone, HO yHUBepcuTeTuTE TpsibBa Aa ce
3ano3HasT gobpe C MeToauTe (BM3yaneH aHanua Ha [JaHHWTe, CouManeH aHamnua,
CEMaHTUYeH aHanwus, W U3BNMYaHe Ha 3HaHWS OT AaHHW), MpeaumcTBaTa M npe-
Au3BMKaTencTeata (nmpocregsBaHe, cbbupaHe, OUEHsIBAHE M aHanu3npaHe Ha
AaHHUTE, HyxAaTa oT ONTUMM3MPaHe Ha yuebHaTa cpeaa, BbNpocK OTHOCHO eTukaTta
1 YEAMHEHWNETO W ApYru), CBBbP3aHM C U3MON3BAHETO MY.

Mopaau cBOsiTa CBBP3AHOCT C AUMUTaNHOTO NpenoaasaHe 1 obyyeHne, uHTenu-
FEHTHUST aHammM3 Ha JaHHu 33 0ByyeHueTo e WHTepAMCUMNNINHapHa W3CneaoBa-
Tencka obnact, obeamnHsBalla obnactute npenogasaHe n 00y4eHue, KOMMIOTBPHM
Hayku 1 ctatuctuka [20]. HanuynuTe faHHu ce cbbupat, aHanuaupar 1 n3nonasart
3a no-gobpo pasbupaHe Ha MOBEAEHWETO Ha CTYAEHWTE C Len OkaseaHe Ha
ponmbnHuTenHa nogkpena [14, 15]. Toan ,pasymeH MHTENEKT” OT U3BNMYAHETO Ha 3Ha-
HAS OT [daHHM nognomara npenogaBaHeto W obByyeHWeTo M Jaea ugen 3a
nepcoHanuaMpaHe, HambTcTBaHe W Hameca B yyebHata cpepa [4]. Cnopen
Cambell’2007 [4] npouechbT Ha aHanu3 BKNYBA 5 CTHAKM:

e CubupaHe — gaHHMTE ce cbbupaT B peanHo Bpeme OT PasfnyHi U3TOUHNLM
(Hanpumep BUpTYyanHu y4ebHu cpeau, cucTemm 3a 0byyYeHNe W ynpaBneHue,
nepcoHanHu cpeaw 3a obyyeHue, yeb noptanu, hopymu, 4aT CTam 1 ap.) Cbe
nHopmaLms 3a 0byyeHneTo Ha ctygeHTute [11, 28];

o AHanuaupaHe — cbOpaHuTe AaHHK Ce M3NON3Bar, 3a Ja Ce Cb3gafar TOYHN
MOZENM 3a pa3no3HaBaHe 1 U3MepPBaHe Ha Hanpeabka Ha CTyaeHTUTe. YecTto
B WHTENUrEHTHWS aHann3 Ha AaHHK 3a 0by4yeHneTo 3a no—[obpo pasdbupare
Ha [JaHHUTE Ce NpaBu BU3yanu3alLus Ypes rpacukm [22];

o [lpenckassaHe — AaHHUTE Ce M3NOMN3BaT, 3a NpeackasaHusTa 3a ycnexa Ha
CTyLeHTUTe, pesynTaTute W cTydeHTuTe B ,puck’. Crea ToBa [aHHUTe ce
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W3MoN3BaT 3a B3EMaHe Ha peLUeHus 3a KypcoBeTe U ce NpesocTaBaT W Ha
PBKOBOACTBATA Ha MHCTUTYLMKTE [11];

o [leiticTBue — cubpaHaTa no BpeMe Ha npoLeca Ha aHanuaupaHe nHgopmaLms
Ce M3Mon3ga, 3a Aa ce n3bepe NoAXoaALLMAT Ha4YWH 3a HAMECa, HanpuMep B
NpenofaBaHeTo M NMOAKPENSHETO Ha CTyAEHTUTE, KOWTO Ce Ovakea fa ce
npoBansT uv aa otnagHart [28];

o [IpeuncTaHe — cbbpaHaTta MHGOPMALWS Ce U3NOoN3Ba 3a MPOABITKUTENHM
nogobpeHns Ha U3non3BaHWa Mogen Ha npenogasaHe u 0byyeHue [11].
Pa3paboTBaHETO Ha MHCTPYMEHTU 33 WHTENUIEHTHUS aHanu3 Ha daHHu 3a
00y4eHneTo M3NCKBA PELLEHNe Ha HAKOW OT NpobnemuTe, CBbP3aHU CbC CNEAHUTE
TEXHOMOTMYHM CboBpaxeHus [7]:

L] Cb6|/|paHe Ha [aHHW — KaK opraHn3auuaTa nonyvyaea HadanHute AaHHu 3a
CbXpaHeHue, 06pa60TKa M OTYNTAHE B MHCTPYMEHTUTE 3a aHalus;

. C'bXpaHeHVIe Ha [aHHW - cpefata, W3non3eBaHa 3a NoAapbXKa Ha
aHannTN4yHUTE AaHHW Ha opraHn3aunaTa;

e O6paboTka Ha [aHHW — [eNcTBUsiTA, W3BbLPLUEHM BbPXy CbXpaHeHaTa
WHhopMaLms, 3a a s NPeBbPHAT B GU3HEC MHTENEKT 3@ aHanM3upaHe

o OtyutaHe u BU3yanusmpaHe Ha [aHHW — Oq}MLWIaJ'IHOTO npencrasdaHe Ha
pes3yntatute OT 3a4afeHOTO UCKaHe.

Ho pokato paboTaTa B obnactta npogbnxaea, U3cnegBaHusTa 1 pasBuTUETO Ha
B3a/MOZAENCTBNETO Ha 0OYYEHNETO M MPEMNOAABAHETO OCTABAT HAKAK OrpaHWUYEHM
[38]. Cnopeg Hskou n3cneaBaHus [42] no-ronsmarta YacT OT BbMPOCUTE, HA KOUTO
npenogaBaTenuTe uckaT 4a nonyyaT oTroBopu, MoraT Aa 6baaT NpefoCcTaBeHm Ypes
WHTErpaums Ha CTygeHTckaTa MHEopMaLMOHHa CUCTEMa U Ha AaHHUTE OT cucTemaTta
Ha ynpaeneHue Ha obpasoBaHueTo. B apyru uscnegsanns [6] akUeHTBT CblLO €
MocTaBeH BbpXy KMKYOBATa PONS Ha nefarorukata B AM3alHa Ha oTyeTuTe 3a
WHTENUIEHTHUS aHanuU3 Ha [aHHM 3a 00y4eHMETO.

HapacTBalloto u3nonssaHe Ha WHQOPMALMOHHM TEXHOMOMMW BbB BUCLLETO
0bpasoBaHve AaBa OCHOBA 3a U3MON3BAHETO HA MHTENUIEHTHWNS aHann3 Ha JaHHK 3a
obyyenueto. lpenogasatenute 3anoyBaT Aa ro W3non3ear, 3a da W3mepsart
3aaHraxupaHocTTa Ha CTYeHTUTe B eneKTPOHHWTE Kypcose [2]. Tbil kaTo WHTe-
TIMFEHTHUAT aHamM3 Ha AaHHW 3a 0Dy4eHMeTo pasynTa Ha M3MON3BaHETO Ha Au-
TUTanHU aHHM 3a CBbp3BaHE C 0DYYEHMETO Ha CTYAEHTUTE, TO € CUMHO 3aBUCUM
OT M3MON3BaHETO Ha WH(OPMALMOHHMTE TEXHONMOMMM 3a CbOMpaHe Ha AaHHM B
nogxofsiy ¢opmart, a roToBHOCTTa 3a TOBA Bapupa B PasNNYHUTE UHCTUTYLU W
Aobpxasu [35]. ToBa CbCTOSIHME HA MOATOTBEHOCT, MOHSIKOra Ce Onpeaens Karto
LMHCTUTYLIMOHHA FOTOBHOCT”, 3aBKCELLA Ha MbPBO MSCTO OT TEXHONOMMYHaTa UHM-
pacTpyKTypa 1 U3NON3BaHETO W, HO U OT KyNTypaTa Ha YHUBEPCUTETA, BKMIOYUTENHO
Herosata CTpaTerus 3a passuTue 1 pasbupaHe 3a UHTENUrEHTHUA aHanu3 Ha AaHH!
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3a obyyeHueto [5, 16, 18, 42]. o Tasn Npu4MHa MHCTUTYLUNUTE, KOUTO YECTO W3-
nonseat obpas3oBaTeNHM TEXHOMOTMM (cUCTeMaTa Ha ynpaeneHwe Ha obpasosa-
HWETO, BUPTYarlHU KNacHM CTaum W T.H.) Ce CnpaBsT no-aobpe ¢ OcurypsiBaHeTo Ha
WHTENUreHTHUS aHann3 Ha [AaHHM 33 06YYEHWETO OT Teau, KOUTO He Iv M3MOM3BaT.
OcBeH TOBa, FOTOBHOCTTA Ha MHCTUTYLMSITA € CBbp3aHa C MaesTa, Y€ KOnKkoTo no-
YBEPEHA € MHCTUTYLMSITA B M3NONI3BAHETO Ha MHGOPMALWOHHI TEXHOMOTW, C TOIKO-
Ba MOBEYe AWMMTaNHM JaHHW ce npednonara, Ye pasnonara 1 TOrkoBa no-ronsma
CTOMHOCT e uma o00paboTBAHETO M [OCTAaBAHETO Ha TE3W [AaHHM [0
3aNHTEPECOBAHMTE CTPaHMW.

MHoro MHCTUTYLMK 3a BuCLLE 0Opa3oBaHue B CBETOBEH Mallab Beye n3nonasat
WHTENUIeHTHUS aHamu3 Ha JaHHW 3a 0byyeHneTo, 3a aa nogobpsT kKayecTBOTO Ha
0by4eHue, Aa NOMOrHaT Ha CTyAEHTUTE Aa NoAoBPSAT NocTUrHaTMTE pesynTatv u 4a
noBWLAaT ycrnexa Cu, Aa HamansTt 6pos Ha npekbCHanuTe CTydeHTUTe, Aa npe-
[OCTaBAT aBTOMaTM3npaHa 1 HesabaBHa obpaTHa Bpb3ka, Aa NPeaocTaBsaT nepco-
HanuanpaHo cbabpxaHue Ha ctyaeHTute [4, 33, 43]. MHOMO OT Te3u MHCTUTYUUK
M3MNON3BaT WNW MPOEKTUPAT TEXHM COOCTBEHW MHCTPYMEHTU 33 WHTENUrEHTHUS
aHanu3 Ha JaHHu 3a 0by4YeHWeTo, KOUTO NPeaoCcTaBaT ,paduku’ Ha ONpeaeneHm
3anHTEpPeCcoBaHM CTPaHW (CTydeHTH, NpenogaBaTent, agMUHICTPATUBEH NepcoHan
u ap.) [9, 37]. faHHuTE Ce WM3BMMYAT OT CUCTEMATa Ha ynpaBneHue Ha obpasoBa-
HWETO, OT CTYAEHTCKaTa MHOPMaLMOHHa cucTeEMa U OT Apyri cuctemu. HUBOTO Ha
pasBUTME Ha MOLEPHUTE TEXHOMOIMM JaBa Bb3MOXHOCT Ha CTYAEHTUTE Aa M3nons-
BaT NpeaMMCTBaTa Ha MHTENUIEHTHUS aHanW3 Ha JaHHK 3a 06yyeHre Ypes MoBUIHKU
W OHMalH MPUNOXEHMs, KOWTO MPOCneasBaT WHGOpMaLMsaTa 3a TAXHOTO Mpeac-
TaBsHe B npoleca Ha 0DyyeHWe M [JaBaT sicHa MpecTaea 3a TAXHOTO pasBuUTUE B
npoueca Ha oby4eHneTo [40]. Tean NpUNOXEHWs NO3BONSBAT Ha CTyAEHTUTE [da
nomny4aBaT W3BECTS, HACbPYaABAT TAXHOTO PETYNMPaHO CamoobyyeHre 1 CreasT v
npegynpexaasa TAXHOTO Bpeme Ha 0byyeHne 13nonasaiiku MobunHuTe ycTpomcTea
HaBCAKbAE.

B bbnrapusi uscneaeanusTa B 0bnactra ca B MHOrO paHeH etan Ha passuTue. B
My ,Mancuit XuneHaapcku® ca pa3paboTeHn MoBUMHM NpUnoxeHus 3a noaodpsisaHe
Ha ycnexa Ha CTyZeHTH, KoUTOo MoraT Aa 6baT N3nonaeaHu OT ABE 3aUHTEPECOBaHM
CTpaHu (cTygeHTn u npenogasatenu) [12, 13]. lNpunoxewnsTta nossonsBaT Ha
CTYZEHTV ¥ NpenogaBaTeny Aa NpocneasBar CTOMHOCTUTE Ha Habop OT MHAMKATOPK
(3a aKTMBHOCTTa Ha CTyAEHTUTE, 3a KOHTPON Ha y4ebHUs rpachuk 1 3a ycneBaeMocT
Ha cTyaeHTuTe). HabopbT OT MHAMKaTOpW 3a [BETE NPUIOKEHUS € OMpeaeneH Ha
0asa Ha aHanu3 Ha [JaHHUTE, TeHepupaHu OT y4yacTHUuWTe B y4ebHWS mpouec
(cTymeHTM 1 npenogasatenu) B cpepata 3a e-obyyeHue Moodle. C nomollrta Ha
MOBWIHOTO NpuUnoxeHue cTygeHTuTe [13] MoraT Aa NpocneasBaT akTMBHOCTTA W
YCNeBaeMocTTa €M UM [a M CpaBHABAT CbC CPEJHOTO HUBO Ha aKTUBHOCT U
YCMEBAEMOCT Ha OCTaHanUTe CTYAEHTU, KaKTo U Aa CReasaT Aanu cnassat y4ebHus
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rpacuk. Pa3paboTeHOTO MOOMMHO NpUnoXeHWe NO3BOMsIBA Ha NpenogasaTenuTe
[12] pa wpeHTMdUMUMpPaAT BB3MOXHOCTUTE 3a nofobpsiBaHe Ha KayecTBOTO Ha
y4ebHMTE KypCoBe M 3a NoBMLLABaHe Ha ycrnexa Ha cTyaeHTuTe. MNpenopasartenuTe
MoraT a 13nonasaT NpUIoXeHNeTo 3a NpocrneasBaHe Ha akTUBHOCTTA M MPOrpeca
Ha CTyZeHTUTe, 3a KOHTpOn Ha yyebHnsa rpacduk, 3a 6bp30 MaeHTUdMLMpaHe Ha
CTY[IEHTUTE, KOUTO He ce cnpaBAT fobpe M UMa pucKk Aa 3aBbpLUaT Kypca Che craba
OLIeHKa Ha Bb3MOXHO Hal-paHeH etan no Bpeme Ha 06yyeHneTo.

3aknioyeHue

lMpencTaBeHusT B CTaTUATa aHanM3 € YacT OT HayyHO M3CreaBaHe, NOCBETEHO
Ha MHTENUrEHTHUS aHanu3 Ha AaHHM 3a 0ByyeHMeTo, 0bnacT KOSTO BCe oue € B
CPaBHUTENHO PaHeH eTan Ha pa3BuTHe (a B pamkuTe Ha bbnrapus e MHOro Masnko
u3cnegeaHa). Ha ocHoBaTa Ha LwmpokomalyabHo nacnessaqe Ha Bb3MOXHOCTUTE 33
W3BMMYAHE U WHTENUIEHTEH aHanM3 Ha AaHHW, OT M3NON3BaHM B YHMBEpCUTETA
WH(OPMALMOHHM cucTemu, e ObaaT BbBEAEHW MHTENUrEHTHW COQTyepHW pe-
LUEHNS B MHCTUTYLMOHANHaTa MHGhOpMaLMOHHa HPACTPYKTypa 3a aHanu3 Ha faH-
HW 3a nofobpsBaHe Ha pe3ynTaTi oT 06y4eHneTo. AQEeKBaTHOCTTa Ha Cb3AaaeHUTe
MoZenu U codpTyepHn cpedcTBa e 6boe OuUeHsiBAHA B MpoLeca Ha TAXHOTO
apanTupaHe u usnonssae B 1Y ,Mancuit XuneHgapcku®,

bnarogapHocTtu

Pa6otata e nogkpeneHa ot npoekt MY19-0T®-001 ,/HTenureHTeH aHanu3 Ha
JaHHM 3a nopobpsiBaHe Ha pesyntatute OT oOyyeHueTo’, kbM ®oHp ,Hayunu
uscnegsanus‘ Ha 1Y ,Mauncuin Xunengapcku®.
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LEARNING ANALYTICS FOR IMPROVING THE RESULTS OF TRAINING:
STATE OF RESEARCH IN THE FIELD

Silvia Gaftandzhieva, Rositsa Doneva, Stanislava Bandeva

Abstract: In recent years have seen an increase in the level of importance in the gathering and
analysing of data related to the training. The new educational system/ paradigm has seen some
challenges in regards to providing best quality education through the use of learning analytics.
Even though this area of study is still to be explored and emphasized, it is nonetheless the key
driver for the aforementioned study. The paper proposes a review of basic research in this field
within the study that will provide models, methods and software tools for learning analytics in
order to improve the learning outcomes of higher education.

Key words: Higher education, University IT systems, Data collection, Data gathering, Learning
analytics, Intelligent systems, Big data
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METOAWYECKW NOAXOOU 3A NPUNATAHE HA AJJAMNTALIUA B
YYEBHUA NMPOLIEC YPE3 DISPEL

Todopka Tep3uesa’, Bansi ApHaydoea?, EszeHusi AHzenoea’

12371y Maucuti Xunexdapcku®, ®MU, lNnogdus
kamedpa ,CogpmyepHu mexrHonoauu*, dora@uni-plovdiv.bg
2Qunuan — CmonsH, varnaudova@uni-plovdiv.bg
3kamedpa ,KomniomsbpHU mexHonoauu“, eangelova@uni-plovdiv.bg

Pestome: AdanmusHume obpa3osamenHu MEXHOMO2UU 8b3HUK8AM Kamo pe3ysimam om
aKmuBHOMO U3N0/38aHE Ha CbBPEMEHHUIME MEXHOM02UU 3a aHanu3 Ha 0aHHU 8 cghepama Ha
obpa3ogaHuemo u ca cpedcmeo 3a ynpasneHue Ha y4ebHus npouec. 3a echekmugHocmma
Ha mo3u npouec e Heobxodumo yyebHume mamepuanu 0a 6b0am cbobpaseHuU ¢ PasTudHU
Xapakmepucmuku Ha obyyaemus Kamo: cneyuchudHu yesnu, npednoyumarusi, 3HaHus, cmus
Ha y4yeHe u dp. u Ha masu 6a3sa Oa ce usnonaga nodxodswa nedazoauyecka cmpameausi. B
pabomama ce paseanexdam pa3nudHu memoduyecku nodxodu 3a npunazaqe Ha adanmauyus
8 yuebHusi npouec. [lpedcmaseHu ca pesynmamu om obydeHuemo no QucyuniauHama
MHopmayuoHHu mexHonoeuu” Ha cmydedmu om 1Y [Mauculi XuneHOapcku®, @unuan-
CmonsaH 4pe3 enekmpoHeH y4ebHUK, peanusupaH ¢ nnamgopmama DisPel (Distributed
Platform for e-Learning).

Kntoyoeu dymu: adanmusHocm, adanmugHo enekmpoHHO 0byyeHue, eleKmpOHHO MeCmMogo
usnumeane, 2eHepupaxe Ha mecmose, DisPeL

1. BbBegeHune

EnekTpoHHOTO 06y4eHue e oTroBop Ha nmpobrnema 3a OCbBPEMEHsIBaHe Ha
YHUBEpPCUTETCKOTO 06pa3oBaHuWe B [yxa Ha 00pa3oBaTerHWTe, TEXHOMOMMYHU W
MKOHOMMYECKM TEHOEHUMN Ha rnobanHoTo MHopMaLMOHHO 06LLEeCTBO; pasrnexaa
Ce KaTo CbBPEMEHEH TEXHONOMMYEH MOAXOA 3@ Cb3faBaHe Ha  aKTUBHO,
KOHCTPYKTMBHO M OPMEHTUPaHO KbM CTyAeHTa obyyeHue. BbBexpaHeTo Ha
ENEeKTPOHHO 00yyeHne He Moxe Aa Obge CBeAEHO camo [0 W3non3BaHe Ha
WH(OPMALMOHHN M KOMYHWKALMOHHM TEXHOMOrMM B cerawHata obpasoBaTenHa
cucTemMa 1 B HUKaKbB cnyqa|7| He 03Ha4yaBa CaMo NnpueeXxaaHe B eNeKTPOHEH BN Ha
CbLLECTBYBALLOTO Y4ebHO ChabpxaHue. AganTuBHUTE 0Opa3oBaTENHN TEXHONOMN
Bb3HUKBAT KAaTo pe3ynTaT OT aKTUBHO U3MON3BaHe Ha CbBPEMEHHUTE TEXHOMOTMM 33
aHarnu3 Ha AaHHu B cdepata Ha 06pa3oBaHMETO W ca CPEACTBO 3a yrpaBneHue Ha
y4yebHua npouec. MpnyrHaTa 3a TAXHOTO HaBnmM3aHe ce 0bycnaes OT ¢hakTa, Ye 3a
ha Obae edekTnBeH eauH yuebeH npouec, e Heobxoanmo yuebHuTe matepuanu aa
ObaaT cbobpaseHn ¢ pasnuyHU XapakTEPUCTUKK Ha 0Dy4aemMus KaTo: cneunduyHm
Lienu, NPeAnoYmuTaHmns, 3HaHuUs, CTUI Ha y4eHe W p. U Ha Ta3u 6asa Aa ce uanonaea
Noaxoasla neparoryecka crtpaterus. M3kniouuTenHo BaxHa 3ajava e
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MOJENUPaHeTo Ha Bpb3kaTa Mexay yyebHuTe matepuanu u pecypcw, CTuna Ha
Y4eHe, YCBOSIBAHETO U OL|EHSBAHETO Ha HOBUTE 3HAHMS.

AnanTueHocTTa B 00Y4EHNETO € WHAMBUAYanu3auns Ha npoueca Ha obyyeHue
Ha OCHOBaTa Ha Cb3[aBaHe Ha eneKTPOHHWU KypcoBe, OTYUTaLUM MHOMBUOYaNHUTE
0coBeHOCTN Ha 0byyaemuTe: NCUXOMOTMYECKM 0COBEHOCTH, HUBO Ha MbPBOHAYAHM
3HaHWS, CTEMEHM Ha Bb3NMPUEMAHE, a CbLO M MHAOMBUOYaNHM LEenn M 3agayv Ha
obyyeHneto [6]. Apantauusita e npucnocobsiBaHe  (aganTupaHe)  Ha
obpasoBaTenHaTa cpefa KbM NUYHOCTTa Ha 0ByyaeMmus U akTUBHO BKITIOYBaHe Ha
cybekTa Ha yyebHaTa JeNHOCT B MPOEKTUPAHETO U U3rpaXaaHeTo Ha MHAMBULYarnHa
obpasoBaTenHa TpaekTopus. 3agavara Ha aganTuBHUTE cucTEMM 3a 0byyeHNe e fa
ONTUMM3NPAT Y4ebHMA MPOLEC, KaTo OCurypsiBaT Ha ydalms oOpasoBaTeneH
MaTtepuan B Han-npegnouuTaHata copma. PesyntaTbT OT TO3W NOAXo4 € fa ce
nogobpu kKa4yecTBOTO M eheKTUBHOCTTA Ha y4ebHMs npoLec.

B pabotarta ce akueHTUpa BbpXy npunaraHe Ha agantauus B y4ebHusa npouec
Ha CTyAeHTW oT cneumanHocT ,MH(OPMALMOHHWN TeXHOMOoruKM, Martematuka u
obpasoBateneH MeHMmKMBHT® B MY Maucuin Xunenpapckn®, dunnan — CmonsH.
PaspaboTeH e enekTpoHeH y4ebHMK no AgucunnnuHata ,MHbOopMaLMOHHH
TEXHOMOTMM® C EMEKTPOHHO TECcTBaHE W OueHsBaHe uype3 PasnpegeneHata
nnatcopma 3a enekTpoHHo obyyeHne — DisPel (Distributed Platform for e-Learning),
KOSITO € WHTErpupaHa codTyepHa cucTeMa 3a aBTOMaTU3MpPaHe Ha ynpaBfeHneTo y
0byueHueto [14].

2. ApanTaums B y4eOHUA npoLec

WoesTa 3a aganTMBHOTO MepcoHanuM3upaHo obyveHWe Bb3HWKkBa npes 50-Te
TOOMHWN Ha MMHanMs BeK W MMa CBOUTE KOPEHW B ,TPEHMPOBBLYHUTE MALUMHM® Ha
ncuxornora b. ®. CkuHbp, OcHoBaTeN Ha GuxelBUOpPM3MA — Cb3aaBa MEXaHUYHO
YCTPOWCTBO, MPWUNMYALLO HA KYTUSI, KOSITO ,XpaHu‘ obyyaemuTe C BBHAPOCK.
|_|paBI/IJ'IHI/ITe OTroBopu ca Bb3HarpageHn C HOBM akageMUyHW MaTtepuani;
MorpeLuHMTE BOZAT OO MOBTApsHETO Ha CTapwst Bbhpoc. CkuHbp 0Tbensssa, ye
0byyaemusiT 6bp30 ce Hayyasa [ja OTroBapsi NpaBUiHo.

Mpe3 roanHUTE Tasn WAes HeMpeKbCHATO Ce pasLuMpsiBa i oboraTsiBa ycnopeaHo
C Pa3BUTUETO Ha MH(OPMALMOHHUTE TEXHONOMM. C HABNU3aHETO Ha eNEKTPOHHOTO
0by4eHue ce npunaraT pasnuyHM MOeu 3a peanusupaHe Ha aganTuBHO obyyeHne —
OT MbIIeH KOHTPON Ha y4ebHWst noTok [7, 8, 4] 4O KOHUeNnuMsiTa 3a aaanTMBHO
ynpaBreHue, KosTo npegocTass borata MHGOpMaLmMs 1 UarHocTUYHU MaTepuani,
3a fla ce nognomarat obyyaemuTe Aa B3eMaT ePEKTUBHU PELLEHUS 3a COBCTBEHOTO
cu obyueHue [14].

Mpn cb3maBaHeTO Ha MeTOAMKa 3a afanTUBHO EMEKTPOHHO 0BbyyeHne
CblyecTBeH Npobrnem e OnpefensHeTo Ha WHAMBMAYaneH obpasoBaTenieH MbT B
CbLOTBETCTBME C JINYHWUTE XKEMaHust U CMocobHOCTH, KaToO Ce OTYMTAaT HUBOTO W
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KauecTBOTO Ha MbpBOHAYANHUTE 3HaHWS. PellaBaHeTo Ha To3u npobnem u3nckea
npeM1HaBaHe npe3 CnegHUTe anaaktudecku etanm [1]:

o [lnarHocTuka Ha 06pa3oBaTenHuTE Lienu — BKIOYBA CTPEMEXA Ha yyaluTe
KbM 3HaHMS, YMEHIS 1 KOMNETEHLMK, KOUTO TpsAbBa Aa noryyar, kakbs onuT
TpsibBa aa npuaobusT;

o [locTeneHHa pednekcus Ha obyyaemus u obyyasawms — Heobxoguma e
Kopenauusi Ha NOCTUrHaTUTe pe3ynTaTi C NPeABapUTENHO MNaHWpaHuTe,
OL|eHKa 1 CamMooLieHKa Ha MOCTUrHATITE BPEMEHHW Pe3ynTaTi Ha BCEKW eTan
ot 0byyenueTo [10]; Npy 3HAYUTENHO HECHLOTBETCTBME MEXY MOCTUIHATM U
nnaHupaHu y4ebHu pesynTati e HeobxoauMa KOpEeKUMS 3a NpeoponsBaHe
Ha pasnukuTe;

e [lMarHocTMka Ha pesyntatute OT OOYY4EHMETO — aKUEHTLT € BBbPXY
pesynTtaTtuTe 0T 0Oy4YEHNETO, KOHKPETHO OMKUCaHM B TPW KaTeropui: 3HaHus,
YMEHWS 1 KOMMETEHTHOCTU, HO W Aa OCUTYPW Pa3BUTUE Ha ONpeseneH CTun
Ha mucnexe [2, 16].

Hsakou HOBM ajanTWBHM CUCTEMM 32 ENEKTPOHHO obyyeHne oTyuTaT
MOTMBALMOHHUTE (DaKTOPWU Ha Y4YeHWUuTe, CbyeTaBaly y4ebHWS nnaH c
,MOTMBALMOHEH" NNaH — NNaHupaHeTo Ha y4ebHus npoLec Moxe Aa 6bae pasaeneHo
Ha [Ba NOTOKA: NNaHUpaHe Ha CbAbPKaHWETO (3a M3Bop Ha crefBallaTa Tema Ha
npenogaBaHe) W NNaHupaHe Ha JOCTaBkaTa (3a OnpedensHe kak Aa ce npenogasa
n3bpanata Tema) [13, 12, 11].

A#anTMBHOTO ENEKTPOHHO 0By4YeHne ocurypsiBa MHAMBKAYaNEH MapLUPYT npe3
y4ebHOTO CbAbPKaHNE, B 3aBUCUMOCT OT NPeABapUTENHNTE 3HAHUS N HaNpeabKa Ha
0by4aBaHusi B npoLieca Ha y4ene [5, 17, 3, 9].

2.1. Mopxopau 3a npunaraHe Ha aganTaums

Cb3maBaHeTo Ha ajekBaTHa MeToAMka 3a peanus3auns Ha aganTuBHO
€NEKTPOHHO 0By4YeHWe € CBbP3aHO C ABa OCHOBHW Npobrema — u3nonasaHe Ha
nefarornyecka TEXHOMNOMMS 3a MnaHupaHe Ha obpasoBaTenHa TpaekTopus W
Cb3flaBaHe Ha CMOXeH MOfen 3a oueHka Ha obyyaemus. [MoBeYeTo afanTUBHMU
NPUNOXEHUS MpuUnaraT No CbLLECTBO afanTUBEH NOAXOA €AMHCTBEHO OT rnegHa
TOMKAa Ha W3MepBaHe Ha 3HaHWsTa Ha obyyaemute, 6€3 BB3MOXKHOCT 3a
aunarHoctuunpaHe Ha KOrHMTUBHOTO HMBO. o)) rmegHa TOYKa Ha neparornyeckata
OWarHoCTuka € U3KMIYUTENTHO BaXHO oOnpeaendaHeTo Ha MakCMManHO TOYHMU
KpUTepUW 3a OLEHKa Ha MoCTUrHaTUTe pesyntaTi. Teau kputepuu Tpsibea aa ca
CboGpaseHm ¢ TAKCOHOMUMTE Ha KOTHUTUBHITE NPOLLECH HA MUCTIEHETO.

B cbBpemeHHWUTE Teopuu 3a ajanTuBHO OOyueHWe Ce pasrnexzgat YeTupu
noaxofa 3a npunaraHe Ha agantauus B yuebHus npouec [13]:

e MaKpo-aAanTUBeH NOAXOA — yyaluuTe ca rpynupaqu 1 knacuduumpaHi no

KracoBe WUnK KypcoBe; 1300pbT Ha y4ebHM [eAHOCTM 3aBUCK OT y4yebHUTe
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Lienu, KaTo ce KoMneHeupaT cnabocTuTe Ha yyaluTe unu ce passuBaT HOBY
YMEHUS 1 CNOCOBHOCTY Y TAX;

e noaxop, 0asupaH Ha CNOCOBHOCTU — OCHOBAaBa Ce Ha MaesTa, Ye aKo
yMeHusiTa Ha oDy4yaemuTe Ce aapecupaT npaBuUIIHO, TO NPOTrHO3MPAHETO Ha
pesynTatute oT 0ByyeHneTo bu 6uno no-echekTuBHO. LienTa e fa ce HamepsT
BPB3KW MEXIY YYEHETO U cNocobHOCTUTE Ha 0Byyaemus, kaTo ce npegnarat
pasnuyHu TMNoBe 0byyeHne u/mnu Meaus, OTroBapsALLM Ha CNOCOBHOCTUTE;

® MUKpO-ajanTUBEH NOAXOA4 — OMarHOCTULMpa CMeLUUYHUTE HYyXOM Ha
obyyaemust no Bpeme Ha 0BYYEHWETO U OCUTYPSBA NOLXOAALLM UHCTPYKLMN
¥ TaKTWKM 3a YAOBNETBOPSIBAHETO UM;

® KOHCTPYKTMBUCTKM NOAXOA 3a CbBMeCTHa pabota — o0b6yvaemute
CMOAENST ONKUTa M 3HAHMSITA NOMEXAY CU; 0By4aeMMsT Urpae akTUBHA POns
B NpoLieca Ha obyyeHune, uarpaxaganku cOOCTBEHUTE CU 3HAHMS Ype3 OnuT B
KOHTEKCTa Ha fjafieHa npeameTHa obnacr.

HesaBucumMo OT pasnuyHUTE MOAXO4M, OTNPaBHA TOYKA MW peanu3vpaHe Ha
afanTUBHOTO 0bydyeHue e 0ByyaeMusT C HEroBWTE MHAMBWAYaNHW OCODBEHOCTH:
NPUPOAHU LafeHOCTW M CMOCOBHOCTM, XapakTep Ha MpOTUYaHE Ha MMCIOBHUTE
MPOLIECH; HUBO Ha 3HaHUS 1 YMEHNS; paboTOCNOCOBHOCT, CTeneH Ha No3HaBaTenHa
¥ MPpaKTUYECKa HE3aBUCUMOCT W aKTUBHOCT; CTEMEH Ha pa3BuUTUE B 0OYYEHNETO.

2.2. Apantaums ypes DisPelL

CbabpxaTenHata agantauusi W3uckBa npedocTaBsHe Ha  (yHKUMOHANHO
OpWeHTUpaHn obpasoBaTenHu MaTtepuanu, Cb3haBaHe Ha BapuaTMBHU Y4ebHU
NnnaHoBe W nporpamu ¢ Len passuTiie Ha HOB Tun obyyenue [12]. Tpsbea aa ce
OTYeTe W HOBAaTa pons Ha npenogaBaTens Kato KOHCYNTaHT (TITOp), KOUTO ykassa
y4ebHo-MeToANYEeCKa NOMOLL, Ha BCUYKW eTanu npu ycBosiBaHe Ha 0bpasoBaTenHuTe
nporpamu.

Cb3maBaHeTo Ha MeToauka 3a MPUINOXEHWE Ha afanTWBHO ENEKTPOHHO
0byyeHue e AMHaMUYHO pa3BuBaLL Ce NPOLEC, KOITO 61 MOrbN Aa ce pasrnexaa ot
pa3NNYHN acnekTu:

e PeanuavpaHe Ha MeTOAW 3a W3rpaxhaHe Ha MbBKaBa MHAMBMAyanM3vpaHa
TpaekTopusi Ha 00y4eHVe 1 MHOMBUAYANTHO TEMMO Ha 0By4eHue;

e (Cb3gaBaHe Ha Bb3MOXHOCT 3a MNaHWpaHe Ha xoja Ha 0byyeHMeTo oT
camuTe obyyaemu;

o [lMarHoCTU4eH KOHTPON Ha TpaekTopusita Ha oOyyeHue W KOpekuus B
CbOTBETCTBMNE C UHAMBUOYaNHUTE 0C06€HOCTVI;

e (Cb3gaBaHe Ha crneuuanuavpaHi y4ebHW mMatepuany 3a CamocTosTeNHa
paborTa;

e [lMHamuyeH cbcTaB Ha y4yebHUTe rpynuM W bBKABO CbyeTaBaHe Ha
VHAVMBUAYAMHM W rpynoBm (hopmu Ha yuebHa LeiHOCT.
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DisPeL (Distributed Platform for e-Learning) e nHterpupana cogtyepHa cuctema
3a aBTOMATW3MpaHe Ha YNpaBMeHWETO, aAMWHUCTPALMATa U M3MbIHEHUETO Ha
y4ebHus npouec [14]. OcHoBHMTE ycnyru, npegocTassHm oT DisPeL, ca:
aBTOMaTM3MpaHe NpoLeca Ha agMUHUCTPUPAHETO;

NoAAbPXaHe Ha aaanTUBHO y4ebHO ChabpXKaHue;
€NEKTPOHHO TECTBAHE U OLIEHSBAHE;
nognomaraHe Ha TPaguLMOHHOTO TECTOBO M3NUTBAHE M OLiEHSIBAHE.

EauH oT ocHoBHMTE enemeHTU Ha ycnyrute Ha DisPel — npefctaBsHeTo Ha
CTPYKTYpUpaHO M aganTuBHO Y4ebHO CbabpkaHue, ce peanuaupa C Mogyna
,YuebHuLp",

MooxoauTe 3a NOCTUraHe Ha apanTUBHO enekTPoHHO obydveHne B DisPel
BKIMIOYBAT MOBTAPALLO Ce TECTBAHE WM KOHTPON Ha Mporpeca, NepcoHanu3aums Ha
y4ebHOTO ChAbpXKaHWe 1 aganTueHa npeseHTaums [15]. YuebHoTto coabpxaHue ce
NpeacTaBs CTPOro NIMHENHO, KaTo U3rpaxgaHeTo Ha YHUKaNeH MbT 3a YYEHE Ha BCEKN
obyyaem ce nocTura OCHOBHO Ype3 TECTOBUTE BBMPOCH.

3. EnektpoHeH y4ebHuk ,,MIHchopmMaLMOHHK TexHONOrMK*

C mogyna ,YuyebHuum* Ha nnatdopmarta DisPel e pa3paboTeH enekTpoHHus
y4ebHuK ,/IHpOpMaLMOHHM TEXHONOTMK®, MpeaHa3Ha4veH 3a 0by4eHne Ha CTy4eHTU
no cboTBETHATa AucumnnuHa B MY MMancuin Xunenpapckn®, Gununan — CMonsH.
CbAbpKaHNeTo Ha kypca e CTpyKTypupaHo B 13 Temu (ypouu) ¢ Bb3MOXKHOCT 3a
[00aBsHe/M3TpUBaHe, pedakTUpaHe Ha Beve [00aBEHM TeMu, BKITIOYBALLM KaKTO
TEKCTOB, Taka W rpaduyeH matepuman 3a unioctpauum (dur. 1). KM CbgbpkaHueTo
Ha BCEKM YPOK € Bb3MOXHO J00aBAHETO Ha HeorpaHnieH 6poi OTLENHM TMaBm CbC
3arnaBue M CbAbpXaHuWe, Kato CbObpKaHMETO Ha [MaBaTa Moxe [fa Obae
thopmaTupaHo upes BrpageH TekcToB pegaktop. Cried BCeku ypok OT y4ebHOTO
CbObpXaHue Ha enekTPoHHUS y4ebHWK Ma Bb3MOXHOCT obyyaemuTe Aa nonarar
TECT BbPXY U3Y4YEHUS MaTepuan 1 eauHCTBEHO MPM YCMELLHO pellaBaHe Ha TecTa Aa
nomnyyasaT AOCTLN A0 Y4eOHOTO ChAbPKaHWE Ha CNeaBaLLus ypok (dur. 2).

Cb3naBaHeTo Ha e(hEKTUBHO TECTOBO W3NUTBAHE W3WCKBA JOCTATbYHO rofisma
©as3a 0T yHuKanHu TecToBu BbNpock. Mnatdopmara DisPel no3sonsea u3roTesHeTo
Ha MakcumaneH Opol yHUKanHW TecToBe Ha 6asata Ha Heronsim Gpoit BbpocK —
BbnpocuTe Moxe Aa ObAar Cc noBeye OT €4WH Bb3MOXEH BEPEH OTrOBOP
(NpenopbynTEnHO MOHe ABa) M MOBeve OT TpW (MPENOPBYUTENHO 5) BH3MOXKHM
rPeLUH 0TroBopa, Npy KOMBMHMPAHETO Ha KOWTO Ce MonyyaBaT HOCTATbYHO ronsam
Opoit pasnuyHn Bbnpock [14] — npevyka 3a CTymeHTMTE [a 3ayvaBaT BbLMPOCU U
no3nuusiTa Ha BEPHUTE OTrOBOPU. eHepupaHuTe BBMNPOCK MOraT Aa ce u3nonssat
KaKTO 32 MEXOMHHUTE TECTOBE Cred BCEKM YPOK, Taka W 3a KpalHus TECT B Kpas Ha
00y4EeHNETO C ENEKTPOHHMS YHEOHNMK.
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Mpernea

Kypcose

MHdopmMmaLMoHHW TeXHonormm

Mpodgua

AsTop(): npot. A-p Acen Paxres, aou. A-p Esrernn Anrencea, aou. a-p Toaopsa Tepsnesa,

1
aseas ac. a-p Bana ApHayavsa

YeeGH L UHGOPMALUVOHHI TeXHONOoMN

Tectose

~ 1. TekcToob6paboTka. Cb34aBaHe Ha TEKCTOBW

Wsxo,
5 AOKYMEHTW. PopMaTUpaHe.

¥ 2. TekctoobpaboTka. OpraHusupaHe Ha npenpaTku.

Y 3. TpadrvHn 06eKTu.

®ue. 1. Yacm om memume 8 enekKmpoHHUS y4ebHUK ,IHGhopMayUOHHU mexHonoauu”

Benpoc:

#® Kyprose
Kog 0T UsGH0eHATE He ce YIPARMARA o7 HACTROMKATE 33 BOSeLY CUMBON MBK

Ch3ARBAHE HA IMEHYBAH CNMCEK B Word?

8 Npopunn

MBAR, NECEYETE BEPHIA BTIOEGD:

2
A Vseecrus
7 QO oTmecTsaHe 33 MLpBK pea Ha abaala;

3] Waxoa ® pascToAHMe 40 CNEABELY ENEMEHT Ha CHIMCHKE;

O oTwecTsaHe 28 cefpaL|Te PEAOBE Ha afzala;

BepeH otrosop!

OBPATHO |+ OTFOBOP p HAMPEL

]
Que. 2. BepeH ome080p Ha 8bNpoc c1ed ypok

3a MeXanHHWUTE TeCTOBe cUCTeMaTa MOXeE [a ce KOHGUrypupa Aa uauckea ot
CTYAEHTUTE [1a OTFOBOPST Ha HSIKOMKO BbMPOCA OT ChAbPKAHMETO Ha BCEKM YPOK
npeav fa npogbiixaT KbM CReasaluusi, Npu rpeLleH OTroBop Aa aHanuaupa v fa
MPeHacoun KbM CbOTBETHOTO y4ebHO cbabpxaHue (Pur. 3) 3a ,3ambnBaHe” Ha
nponyckuTe B 3HaHWsTa My. py BCekM CreaBaL, OnuT 3a NpeMUHaBaHe Ha TecTa Ha
CTyZeHTa ce npeanaraT HOBU reHepuUpaHu BbNpocH.
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Benpor:

# Kypcose
ALPeCaLATA Ha KneTka $M13 e:

& Npogun

Miens, NEEOUETE BEPHIR BTIOEGR.

O HUTO £AHA OT NOCOYEHMTE;
O cMeceHa;

@ abconkTHA;

2
A Wseectis

5] Waxoa

pelueH oTrosop! MpoqeTeTe BEPHUA GTIOE0R B YRoka. KbM YPOKA

o

Que. 3. [peweH omeosop Ha 8bNPOC ¢r1ed ypok

Cuctemara DisPel npegoctaBs Ha BCeku npenopaBaTen Bb3MOXHOCTM 3a
nepcoHanu3npaHe Ha NEeKUMOHHUS KypC crnopeq creuudmkata Ha u3yyaBaHaTa
AMCLMNANHA.

4. MpunoxeHue Ha y4eOHMKa

Pa3paboTeHuAT enekTpoHeH y4ebHuk ,MHdopMaLmMoHHN TexHomorun* belle
YCMELHO NMPUMOoXeH B 06y4eHNETO Ha CTYAEHTW OT creuuanHocT ,IHhopmaLmoHHK
TEXHONOTMM, MaTemaTuka UM obpasoBaTeneH MeHUmKMbHT® B Y ,Mancuit
XuneHgapcku®, ®unuan — CmonsH npes yyebHata 2018/2019 rog. Tectosata
cuctema Ha nnatdopmata DisPel faBa Bb3MOXHOCT 3a CnpaBku 3a nporpeca Ha
y4ebHus npoLec, CBbp3aH ¢ enekTpoHHNTe yuebHuum. B TabnnueH Bug ce ussexaa
CMUCBK C 0By4aemMnTe U CbOTHOLLEHMETO Ha Opoil NpoyeTeHu 1 o6, Gpoi ypouy B
y4ebHMKa OT BCeKM CTyaeHT. M3Bexaa ce M MH(opmaLms 3a CbOTHOLLEHNETO Ha 06y
Opoit papeHu rpeLHM OTTOBOPU Ha BCMYKW TECTOBE KbM ypouute n obuy Gpoit
BbNPOCK, 3aAaeHu Ha cTygeHTa (dur. 4).

Ypes cuctemata DisPel rnektopbT Moxe Aa Bb3NOXW KYpCcOBM 3afaun Ha
0byyaemuTe No OTAEMNHUTE YPOLM C KpaeH CPOK 3a NpedaBaHe 1 cnep nony4aBaHeTo
UM Ja rv npernega v uHcopmmpa CTygeHTUTe 3a noryyeHarta oueHka (dur. 5).

3aknioyeHue

AnanTuBHOCTTa B paMKuTe Ha nnaTopmuTe 3a €ereKTpoHHO obyyeHue ce
uarpaxga B OTFOBOP Ha (akTa, Ye MPOLECHT Ha yYeHe € pasnuyeH 3a BCeku
obyyaBaly ce; yyebHuTe Mmatepuanu e Heobxogumo aa 6Gbgat cbobpaseHu c
Pa3nMYHN HErOBY XapaKTEPUCTVKM KaTo crieumdUYHI Lienu, NPpeanoYnTaHms, 3HaHus,
CTUIT Ha y4yeHe 1 Ap. AanTUBHOTO eneKkTPOHHO 0by4eHne e 0BpasoBaTeneH noaxom,
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KOWTO MO3BONSBA y4yeHe CbC CODCTBEHM TEMMOBE, OTHYUTANKM pesyntatute OT
YCBOABAHETO Ha onpeaeneH Mmarepuan Ha pasnu4yHuTe HuBa Ot o6yquMe.

Mporpec no enexkTpoHeH y4ebHMK: MHPoOpmaLMOHHM TeXHONOTMK

8 kKypc: MnpopmaumoHHn TexHonorum 3a 1 k. M TMOM n MUUT 2018/19

(01.10.2018 r. —01.03.2019 r.)

c nexktopu: npod. a-p AceH PaxHes, gou. a-p EBreHuna Anrenosa, gou. g-p Togopka Tep3suesa,

ac. aA-p Bana ApHaygosa

O6yuaemu:

MpoyeteHu ypouu R

Homep MmeHa Ha obyyaemun oTrosopu
Bpoii % Bpoi %

XXXX04 nArK 2/2 100% 0/20 0%
XXXX03 nmc 2/2 100% 11/41 27%
XXXX05 MKTI 2/2 100% 3/19 16%
XXXX07 AKC 2/2 100% 2/22 9%
XXXX06 ABC 2/2 100% 10/30 33%
XXXX09 KKK 2/2 100% 0/20 0%
XXXX10 MK 2/2 100% 13/33 39%
XXXX08 LUPM 0/2 0% 0/0 0%
XXXX02 BCK 0/2 0% 0/0 0%
XXXX01 KHB 0/2 0% 0/0 0%
XXXX01 PBK 0/2 0% 0/0 0%
XXXX02 PALL 0/2 0% 0/0 0%

®@ue. 4. Mpoepec no y4ebHUK

Farnzsme; Kpaen cpok:
KypCoea 334343 33 TekcrooBpasoTka /0372015 12:00
& Mpodun MHETRy KUK

TRAGCES 43 HanpaewnTe,

pEBOTHIA dafin.

AoBasedi pafinoee:

B FoUZEUM-RIMIPG

AHHM Ha pelweHueTo

Pewenns

B DREVEN RIM.DOCHM

Pesyntar

[EEETALT I

OBEPATHO MPELAR PEWEHWE

Que. 5. Kypcosa 3adaya ¢ Heobxodumume Mamepuanu

113M0A3EANATE TEKITOBWA $hain Rome_work.dor, 33 43 PABOTHTE EhpXy HETD.
Mpeaocrasen e rpabugen paiin Kolizeurn-Rim.jpg KoiTo TpREea 48 SKNOUUTE Kt

B ROME_READY-PRINT-SMOLYAN PDF B ROME_wWoORKDOC

8 kpas Ha haiing Rome_Ready-Print-Smolyan.pdf ca onucaniTe 334auuTs, KouTo
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Aan'ITVIBHaTa TEXHONOrnA AaBa Bb3MOXHOCT 3a U3rpaxaaHe Ha NHAnBMAYanHa,
nepcoHanuanpaHa Tpaektopust Ha yuebHus npouec 3a BCeku obyyaem unu rpyna
0By4aemu B JOCTBMEH 3a TAX TEMM Ha HanpeaBaHe n pa3suTie. CaMOCTOSTENHOTO
JOCTUraHe [0 ONpefeneHn pesynTati BOOM OO MOBWLABAHE Ha MOTWBaLMsATa W
3acunBaHe Ha akTMBHOCTTa Ha 0byyaemuTe.

bnarogapHocTtu

W3cnegsaHeto € nogkpeneHo OT  HauwoHanHa HayyHa  nporpama
,/H(DOPMALIMOHHN M KOMYHUKALMOHHWN TEXHOMOrMM 3a €AMHEeH UMdpoB nasap B
HaykaTa, obpasosaHueTo u curypHoctTa (MKTBHOC)", dmHaHcupasa o1 MOH.
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METHODOLOGICAL APPROACHES FOR APPLYING ADAPTATION IN THE
EDUCATIONAL PROCESS THROUGH DISPEL

Todorka Terzieva, Valia Arnaudova, Evgeniya Angelova

Abstract: Adaptive educational technologies arise as a result of the active use of modern data
analysis technologies in the field of education and are a tool for managing the learning process.
For the effectiveness of this process, it is necessary that the learning materials to be adapted
to the different characteristics of the learner such as: specific goals, preferences, knowledge,
style of learning, etc. and on this basis to be used an appropriate pedagogical strategy. Different
methodological approaches for applying adaptation to the learning process are considered in
the work. We present results of adaptive e-Learning on the course “Information Technologies”
of students at Plovdiv University “Paisii Hilendarski” - Affiliate Smolyan through the Distributed
Platform for e-Learning DisPeL.
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STEM OBYYEHUE C POBOTW EDISON

Banenmuna Todopoea-flazapoea

TexHuyecku yHusepcumem — [abposo
v.todorova.lazarova@gmail.com

Pestome: B ma3u cmamus ce obocHogasa Hyxdama om STEM obyueHue 3a Oeua u y4eHUyu
Ha eb3pacm om 4 9o 16 200uHu. Pasanex0da ce 8b3MOXHOCM 3a peanuaupaHe Ha No00BHO
06yyeHue, Ypes usnonsgaHe Ha npozpamupyemu pobomu. [pagu ce ocHogameneH u3bop Ha
npoepamupyemusi pobom Edison. [lpedcmaesm ce yYemupume nNpunioxeHusma 3a
npoepamupaHe, npe3 Koumo obyyaemume nnaeHo npemuHagam om 6/10KO8OMO KbM
meKcmosomo npozpamupane, 8 0b120CPOYEH NIaH.

Knroyosu dymu: STEM obyuyeHue, pobomuka, npospamupaHe, npozpamupyemu pobomu,
pobom Edison.

1. BbBepeHue

lTbpBaTa MHAYCTpWanHa peBontoLMs BNperHa BoAata v napHaTa eHeprus, 3a fja
MexaHu3upa npousBoAcTBoTo (B ®urypa 1). Bropata - u3nonsea enexkrpuyeckara
€Heprus, 3a [a Cb3gage MacoBOTO MPOW3BOACTBO. TpeTata - M3nonssa
€neKTpOHMKaTa U MHOPMALMOHHUTE  TEXHONOorMM, 3a f[a  aBTOMaTW3Mpa
npom3soacTBoTo. Cera YeTBbpTaTa AMIMTaNHa PEBOMOLMS CTbNBa BbPXY TpeTarta,
KOATO Teye OT cpefata Ha MuHanus Bek. HoBaTa ce oTnM4yaBa CbC CMMBaHe Ha
TEXHOMOTMUTE, KOETO 3aMbIfABa NMHUMTE MeXZy (uaudeckara, aurutanHata u
BronornyHata ceepn [7].

g =

pesonouma 1.0

*Kpas Ha 18™ Bek
*MeXaHM3UpaHOo
NpOU3BOACTBO
*BOJHa U NapHa

eHeprua

pesonouma 2.0

*HayanoToHa 19™
BEK

*Macoeo
NpousBoACTBO

*eneKkTpr4ecka
eHeprua

pesontouna 3.0

* Ha4yanoToHa 70™
Ha20™Bek

*aBTOMAaTU3UPaHO
NpousBOACTBO

*eNIEKTPOHWKA U
NHGPOPMaLIUOHHU
TEXHONOTHM

pesontouna 4.0

*AHec, Ha4anoTo Ha
21 gek

*kubep-Ppursmyecka
cuctema

*cucTeMM 33
KOHTPON Ha
npouecuTe, pobot
M3MpPaHU cMcTEMM
1 aBTONMUAOT

Queypa 1.0a3u Ha UHOycmpuanHama pesonoyus

B 6belle, TanaHTbT Lie NPeACcTaBnsABa kpUTMYeH (hakTop 3a NPOM3BOACTBOTO,

npeg kKanurana. 3a pa ce OTroBOpU Ha HyXdata OT YOBELIKM Kanutan BbB
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BUCOKOTEXHOMOTMYHA MKOHOMWKaA, 0Bpa3oBaHNeTO B efHa CTpaHa Tpsbea fa bbae
cbobpaseHo ¢ HyxauTe Ha pesontoums 4.0.

Cnopeq excneptu npe3 2020 r. 90% ot npocdecunTe e U3UCKBaT AnUrUTanHa
rpamMOTHOCT, @ BCSiKa roAMHA Ce Cb3daBaT HOBW npodecun Ha BbAELLETO, NPSKO
CBbP3aHu C TEXHONOTM U MHOBaLMK [3].

3a ga 6bgaT CTUMynMpaHu WHOBaUMWUTe, KpeaTUBHOCTTA M YCTOMYMBOCTTA Ha
paboTHuTE MecTa B HaycTpusTa 4.0, TpsibBa Aa ce HBECTVpa B Mporpamu 3a Hayka,
TEXHONOTUSI, UHXEHEPCTBO M MaTemaTuka (Science, Technology, Engineering and
Mathematics - STEM).

2. STEM
STEM e yyebHa nporpama, 0OCHOBaHa Ha naesTa 3a obyyeHne Ha y4eHuLmTe no
YeTMpK CNeLMMUYHN AUCUMUNIVHN - HAYKa, TEXHOMOIUS, MHXEHEPCTBO U MaTeMaTuka
- B MHTEpAUCLMNAMHAPEH Noaxog, 6a3upaHn Ha NPUNOXEHWUs B PEanHs KUBOT.
Passutneto Ha STEM 0BydyeHuneTo npemuHaBa npe3 cnegHute 5 etana [2] (Bux

durypa 2).
Iisn;Ee';gllrated

ducation

A I the rise of
STEM
‘ int::Er“eAted education
2IEM ass. ?e M
STEM enacted as e

political ST.EM.

agenda )

Queypa 2. A STEM timeline - integrated STEM education [2]

I eman — STEM nonumuyecku dHeseH ped. Mosisata Ha STEM e peakuus Ha
CALL cnpsimo Bb3MOXHOTO M OTnaraHe Ha rnobanHo npeebaxoacTso. [pes 90
rOOUHW 3@ MbpBKM MbT Ce u3nonssa akpoHUMbT SMET (Science, Mathematics,
Engineering and Technology) ot HaunoHanHata HayyHa coHgauus Ha CALL (NSF)
npu cb3gaBaHe Ha obpasoBatenHa uHuumatmea [5). OT  mbpBOHAYANHOTO
cbkpawenue ,SMET" cnep otpuuatenHa obpaTtHa Bpb3ka Bb3Huka STEM. Llenta
Ha Ta3n obpa3oBaTeNiHa WHULMATMBA € Aa NPEeLOCTaBM HA YYEHULMTE YMEHUs 3a
KPUTUYHO MUCHEHE, C KOETO LLie MOraT Aa pellasaT npobnemu v aa ce peanuavpart
no-gobpe Ha nasapa Ha Tpyaa.

I eman - 6opbama 3a ebeexdaHe Ha STEM. HacbpuaBaHeto Ha
npaBuUTesnCcTBaTa 3a yBenuyaBaHe 6post Ha cTyaeHTuTe usbupawwm STEM npegmety
€ npeau3BuMKaTencTBo 3a npenogasartenute. S.T.E.M. ce pasrnexgar KaTto oTAeHH
BUCLMMINHY.

Il eman — STEM ce uimepnpemupa kamo S.t.e.M. Haykata n maTemaTtyikata ca
Han-pa3nosHaBaemute STEM obnactv u noBeveTo mpenofgaBaTenu ce YyBCTBAT
koMchOpTHO a rv Npenojasart, ch3faBanku ,00pasoBaTenHm cunosun®. Yuutenure ce
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npuabpXaT KbM TPaAMLMOHHOTO NpenojaBaHe Ha Hayka M MatemaTuka, M Ha
npaKkTka WrHopupaxa TEXHOMOTUMTE U MHXKEHEpHUTE KOMMOHeHTW. [egarosute,
KOMTO Ha Ca CBbP3aHu C MHXEHEPCTBO UMM TEXHONOMM Ce CMYLLABaT OT NpoLecuTe
CBbp3aHu ¢ T4x [8].

IV eman - eb3x00 Ha STEM o6y4yeHue. Kbm HaumeHoBaHneto STEM Gele
pobaseHo ,00y4yeHne”, koeto ctaBa ,STEM obyueHne”, 3a aa ce nogyepTae ponsTa,
KOSTO MMaT y4YUTEenuTE 3a OCHLLECTBABAHETO Ha MONMTUYECKAS AHEBEH ped. [lBaTa
OCHOBHM (haKTOpM, KOUTO Ce pasrnexzaTt ca: CTpykTypa Ha yyebHa nporpama u
HWBOTO HA YMEHWE W/UMK NOLTOTOBKA Ha YYMTENM.

V eman - umezpupaHo STEM obyyeHue. [JedmHupa ce kato npenoaasaHe u
yyeHe Ha aBa unv noseve STEM npegmeta, unu mexay STEM u He-STEM npeamet
(Hanp. uskycTga) [5].

CneumanHocTy B cpepata Ha STEM cnegBa fa 6b4aT npuopuTETHN He camo 3a
YHUBEPCUTETUTE, HO M 3a yunnuLiata v eTcku y4ebHn 3aBegeHus.

YyeHuuuTe Ca  W3KMKOYMTENHO JIHOGOMMTHM UM MOBMMSHA OT  HOBOCTMTE.
BHyllaBaHETO Ha WHTEPECK OT paHHA Bb3pacT MOXe Aa Npeaussuka TpaiHo
XenaHue 3a NpecreiBaHe Ha kapuepa BbB Bcsika STEM-o6nacr.

3a pga 6bgar usyyaeanm STEM-obnactu, e Heobxogumo aa ce pasrmegart
OCHOBHM yMeHust B obrnacTTa Ha Hay4HuTE npouec: HabniogaBaHe W pasnuTBaHe,
u3crneaBaHe, aHanuaupaHe W OTYWTaHE Ha MPOLLECH U OKOMEH CBAT. Tean yMeHus
[aBaT Bb3MOXHOCT 3a (POPMyNMpaHe Ha MUCMN WU BBMPOCH, 3a peLlaBaHe Ha
npobnemu u nsyyasaHe u pasbupaHe Ha HoBu 06ekTu. CblLo Taka nomarat fa ce
Cb3faje Bpb3ka MeXAy Hay4HOTO M MHOBATUBHOTO MUCTIEHE.

2.2. Mporpammpyemu po6oTm

3a peanuaupaHe Ha STEM obyyeHne ca cb3gageHu nporpamupyemm poboTy.
PobotuTe ce npeanarat ¢ pasnuyHM TEXHUYECKN XapaKTEPUCTUKA W €3ULM, C KOUTO
ce nporpamupat. CbobpaseHu ca Bb3pacTTa Ha Aeuara, KouTo e paboTsT ¢ Tsx
(oT 4 go 16 roguHw).

Pabotara ¢ po6oTuTe He e camo nporpamupaHe. 3a pasnuka oT NporpaMmpaHeTo
camMo BbpXy ekpaHa, ¢ poboTuTe ce BWKAA kak paboTAT nporpamuTe MM, KOETo €
MOTMBMpALLO M Bb3Harpaxgasawo 3a peuata. O6yvaemute Habniopasar
CbBNaZeHNEeTO MEXOy HEroBust kog U deicTBusaTa Ha pobota. Te ca faned no-
CBbp3aHM C HeLLo, KOeTO MoraT Aa AbpXKaT B pbLeTe cu (poboTa) OTKONKOTO camo
pa HabntofasaT MOHUTOpa. YYeHWLmTe ce YyBCTBAT YAOBNETBOPEHM, KOraTo BUAST
He3abaBHO pesynTarta oT cBosiTa pabora.

KombuHaumsita ot poboTn n KogmpaHe npefocTaBs Ha geuarta HesabaBHa M
ocesaeMa obpaTHa Bpb3ka, kaTo UM No3BONsBa Aa TECTBAT B peasiHo BpeMe Kakso
BbpluaT. Taau npsika obpaTHa Bpb3ka, MM y4n [a OTKPUBAT rPeLuks W peluasar
npobremu, LOKaTo HelyaTa ce cryysar.
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M3bopbT Ha nporpammpyem poboT Ce npaBu Bb3 OCHOBA Ha CRIEAHUTE KpUTEPUM:
® LieHa;
HaNWYHOCT — NECHa A0CTaBka OT YyxOBuHa 1 Ha Pe3epBHM YacTy;
noaxodsiLy 3a Bb3pacTTa 31K 3a nporpammpaHe — rpaduyeH Unn TeKCTOB.
HanuuneTo 1 Ha aBeTe nnatgopmu 06xBaLLa No-LUMPOK KPbr OT Bb3pacTy;
® pecypcu Ha yyebHaTta nporpama — Hanuume Ha yyebHu AeHOCTH, KOUTO ca
AOCTBMHY, aAanTUBHYU W OLEHUMMU;

e [ogKpena 3a yYUTenuTe — YeCTO yunTenuTe no ,poboTHka“ B e4HO yunnmnLLe
ca egvH wnu peama. [lobpe e pfga uma cb3gageHn o6LWHOCTM OT
npenogasaTeny 3a cnogensHe Ha ugev (opymu n ap.);

e BBL3MOXHOCT 32 NPOCHECMOHAIHO pa3BuUTHE.

B tabnuua 1 ca npeacTaBeHN XapakTepUCTUKM W Ha Apyr BuooBe poboTu ¢

NpUNoXeHne B 00pasoBaHNETO.
Tabnuua 1: XapakTepucTuki Ha poboTH ¢ NpUNoxeHne B 06pa3oBaHNETO

o CeHsopw
X
apaKTePUCTMKY © g 2
] 5 g 3| 3 g z
s S5 3 ] = S
o gw®| 35 ¢ 5 % g
Po6oT & e3l 5 g 3 3 3
BlueBot v v
Edison Robot v v v v v v
mBot v v v v
LEGO Mindstorms v v v v v v
LEGO WeDo 2.0 v v v v 7
Dash & Dot v v v v 7
RoughBot v v v v 7

3. Pobor Edison

Microbric e komnaHus 6asupaHa B KOxHa ABcTpanusi, cb3fasa 0bpa3oBaTenHm
pobotu o1 2004 r., pobota ,Edison” e eauH ot Tsx. Ton cbabpxa B cebe cu noeeve
CEH30pM OT BCEKM Apyr pobOoT B CBOSA KNac, KakTo WU CBETIMMHM, 3BYLM 1 aBTOHOMHO
nosegeHue (Bux durypa 3).

Edison ce n3non3sa 3a cb3gaBaHe Ha nporpamu 1 n306peTsBaHe Ha MHXEHEPHM
STEM-npoekTu. BnarogapeHue Ha au3aitHa Ha Edison, koliTo nossonsea fa paboty
¢ LEGO-enemeHTH, yyeHuumTe passuBaT (haHTasus BbOOpaxeHue, nameT U
NOrNYECKO MUCTEHE.
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Queypa 3. CeHzopu u bymoHu Ha Edison

Po6oTobT Edison pasnonara CbC CegHUTE CEH30pU U Bb3MOXHOCTY 3a BXOL:

— OTKpMBaHe Ha npenaTcTeus — ABa MHgpadvepseHu ceetogmoga (IR
LED) v nHpayepBeH NpuemHuK;

—  OucTaHUMoHHO ynpasneHve — IR npuemnuk noseonsea Edison ga
,Hayun" IR kogoBe oT noBeyeTo ctaHgapTHU TV/IDVD  gucTaHUMOHHM
ynpaBnexus;

— CeH3op 3a npocneasiBaHe Ha IWHWS — YepBeH CBeToauod U
thoTOTPaAH3NCTOPA;

—  CeH30p 3a CBeTNMHa — [Ba (hOTOTPaAH3NCTOPa;

—  3BYKOB CEH30p — N1e3o npeobpasysaten.

Edison moxe ga:

—  0TroBaps Ha CBETNWHA U 3BYK;
—  crnegga nuHuW 1 n3bsrea npensaTcTeus;
— obuwysa ¢ apyru Edison- poboty;
—  cBbp3Ba ce ¢ apyru Edison n LEGO enemeHTn.

Po6oTbT ce nporpammpa ¢ YeTupu 6e3nnaTHi NPUOKEHNS 3a NporpammpaHe-
cTapTupaHe Ha nporpama ¢ 6apkog, EdBlocks, EdScrach n EdPy (sumx ®urypa 4).
Bcsko egHO OT T5X € NpefHa3HaYeHo 3a y4eHWLM B onpeaeneH Bb3pacToB AvanasoH
1 MOXe Aa Obae YCBOEHO OT YYEHMLMTE B CbOTBETHATA Bb3pacT, Be3 Aa ca HyxXHU
NpeaBapUTENHU 3HaHUS 1 YMEHWE MO NporpammpaHe.

bapkogose EdBlocks EdScratch EdPy
® IUCTaHLMOHHO ® XOpPU30HTaseH ® BepTUKaneH * e3uk Python
ynpasneHve 6710K0B e31K 610K0B €3MK e Bb3pacT 13+
® Bb3pacT 4+, C nomoLy, ® Bb3pacT 7-12 roa. * Bb3pact 10-11
Ha Bb3pacTHM roa.

Queypa 4. CogomyepHu npunoxeHus 3a hpoepamupare Ha Edison
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3a BCAKO €OHO MpunoxeHWe 3a nporpamupaHe Ha Edison ca cbagageHu
KonekLmm OT y4ebHM JeNHOCTM 3a YYEHULMTE U PBKOBOACTBA 3a yuuTenute [4].

Matepuanute morat aa 6baaT aganTupaHu, No TakbB HAYMH, Ye fa Ce YObIKN
y4ebHMS MpoLEeC C BCAKO efHO npumnoxeHue. 1o TakbB HauWH ce Cb3aasa
ABITOTPaEH 1 yCTonYMB 0bpa3oBaTesnieH NpoLec.

3.1. YnpaBneHnue Ha Edison 4ype3 ctapTupaHe Ha nporpama ¢ 6apkog

Jeua, HaBbpwwnnM 4 rogwHu, MoraT fAa HaBns3aT B poboTukata W
nporpammpaHeTo. He ce w3uckBa mporpamMupaHe Ha KomnioTbp. Ypes Oapkog
CTapTMpaT npeaBapuTenHO 3ajafdeHu nporpamMu W TakuBa 32 CBbp3BaHe C
AUCTaHLMOHHO ynpaBneHue.

Edison naea ¢ ocem npegsapuTenHo 3agafeHn nporpamu, Beye 3apefeHu B
nameTtTa Ha poboTa. EgHa oT Tesn nporpamu ce ctapTtupa, korato Edison ckanupa
eovH ot GapkogoBeTe. YnpaBneHneTo Ha pobota ¢ 6apkogoBe ce M3non3ea 3a
BbBEXJaHe B poboTukata. MpeacTaBaT ce CEH30pUTE My W W3MONM3BaHETO UM B
pearnHus xumBoT. porpamuTe ca:

— [lsuxeHue ynpasnseaHo om nisickaHe — Edison ce ABWXM Hanpez unm 3aBuBea,
cneg nnsckaHe ¢ pblie (Bux ®urypa 5).

— W3bsieeare Ha npenamemeus — Edison oTkpuBa 1 u3bsrea HIKOW NpensTcTBuS.

— CnedsaHe Ha cgemsuHa - aKTUBMPA CEH30PWTE 3a BMAMMA CBETNWHA, 3a Aa
ynpaensisa Edison ga ce ABWKM KbM Hali-CBETNNS U3TOYHWK HA CBETNIMHA.

— [pocnedsigaHe Ha NUHUS - aKTUBMPA CEH30Pa 3a NPOCNeAsBaHe Ha OTpaseHaTta
CBETNWHHA, KOUTO KOHTponupa Edison, 3a fa cneasa yepHa NMHUS.

— [lsuxeHue e epaHuya - aKkTMBMpa CeH30pa 3a MPoCreasBaHe Ha OTpaseHaTa
CBETIIMHHA OT NWHUS, NPK KOETO Ce KOHTponupa nosefeHuneTo Ha Edison ga
OCTaHe B rpaHuLa 0603HaYeHa C YepeH LBAT.

— Cymo 6opbu — cnep akTueMpaHe Ha To3n bapkog B ABa unu noseye poboTa, ce
MOCTaBAT B rpaHuLa 0603Ha4YeHa ¢ YepeH UBAT. Te ce ,00psAT", KaTo ce TbpcAT
€[VH [PYT U CNeq KaTo Ce HaMepST, Ce ABWMXAT Hamnpep C MbJiHa CKOpoCT.

— [ucmaHyuonHo ynpaeneHue - Edison oTroBaps Ha peauua KomaHau,
13Nnon3BaLLy AUCTaHLMOHHO 3a Teneswusop unu DVD.

— Kanubpupare omkpugaHemo Ha npensmemeusi — HaCTPOMBa Pa3CTOSHMETO, Ha
koeTo Edison Moxe aa OTKpue NpensTcTBuS.

Queypa 5. bapkod - [lguxeHue ynpaensisaHo om niscKkaHe
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3.2. EdBlocks

EdBlocks e e3uk 3a nporpammpare Ha Edison, koiTo e cb3aageH Ha 6asata Ha
Scratch 3.0. lpegHasHaveH e 3a geua ot 7 o 12 roguwHa Bb3pacT. B
XOPW3OHTanHa NMHUS Ce NOCTaBAT PasnuyHM TUNoBe BMOKOBe, Ypes MiTbaraHe U
nyckaHe. briokoBeTe npeacTaBnsBat rpacyHN UKOHW. Bb3MOXHOCTTa 3a JonyckaHe
Ha CUHTaKTUYHW rpeLukm e n3berHaTa. Beekm 6ok 3aaaBa pasnuyuHu MHCTPYKLMW Ha
Edison. EdBlocks nporpamata ce yeTte OT NsBO Ha AACHO, MO eauH Bnok B fageH
MOMeHT. BriokoBeTe ca rpynupaHu no T4M M ca OpraHu3vpaHu B efHa OT neTTe
PasNNYHN KaTEropun: [BWKEHWE, M3X0A, W34aKkBaHe, KOHTPOM U CTapTpaHe Ha
cubuTus (BUX durypa 6).

O W @ httpsmem edblodksapp.com

# Save

outputs ‘wat until Ccontrol Start events

aladaad

Q@ueypa 6. Kamezopuu komaHdu e EdBlocks

YuyebHoTo cbabpkaHue 3a EdBlocks B npeactaBeHo € 23 Temu. Bkniousa:
BbBEXJalla TEMa, KOSITO 3an03HaBa Y4YeHULMTE C YCTPOMCTBOTO U CEH30pUTE Ha
Edison; pabota ¢ 6apkogoBete u nporpamupaHe B EdBlocks. EdBlocks e goctbneH
OHnaitH Ha agpec: hitps://www.edblocksapp.com/

3.3. EdScratch

EdScratch e 6riokoB BepTukaneH Bu3yaneH esuk 3a nporpamupare, 6asupaH Ha
Scratch. EdScratch cbuetaBa nekoTata Ha nporpamupaHe ¢ NitbaraHe W MyckaHe ¢
MOLLHA (PYHKLUWMOHAMHOCT W MbBKABOCT. Pe3ynTaThT € e3uk 3a nporpamupaHe Ha
poBoTK, KOWTO € NeceH 3a yueHe 1 npegnara ctabunHa nnatgopma 3a KOMMIOTbPHO
obyueHve.

Queypa 7 PabomeH ekpaH Ha EdScratch
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WuTyntueHoTOo ocpopmnenne Ha EdScratch n nekotata Ha 6nokoBoTO
nporpammpaHe ro NpaBsT NOAXoAsLY e3uK 3a yyeHuum Ha 10-11 roguwwHa Bb3pacT v
Harope. [lonesHu dyHKUMM, KaTo ,BrpajeHaTa KyTus® 3a rpeLky, npespblyar
npexoga KbM W3MOM3BaHE Ha MO-CAIOXHM MPOrpaMHU CTPYKTYpU, AOCTbMEH 3a
yyeHuumn 6e3 npegBapuTeneH OMWT B MporpamMmpaHeTto. Yuyewnuute npugobusar
YBEPEHOCT B KOAMPAHETO, Te MOraT [a HanpassT OLle NnoBeye, kaTo KOHTponupart
BXOZ0BE, MAHWNYNWUPaT JaHHK, Cb34aBaT W U3MNOoN3BaT NPOMEHNNBMY.

BnokoBete ca rpynupaHn no TUM U Ca OpraHM3MpaHW B efHa OT AeBeTTe
PasnUyHU KaTEropuW: [BWKEHWE, CBETAMHWM, 3BYK, JaHHW, CbOMTUS, KOHTpOr,
CEH30pU, onepaTopy 1 KomeHTapm (Bux ®urypa 7).

[elHocTuTe ca npefcTaBeHu B LWecT y4ebHn eanHuum. EdScratch e goctbneH
OHnaiiH Ha agpec https://www.edscratchapp.com/.

3.4. EdPy

EdPy e oHnailH npunoxeHue 3a nporpamupaHe Ha Edison ¢ esnka 3a
nporpamupade  Python. TlpunoxeHneto € [OCTbMHO OHMaWH Ha agpec
http://www.edpyapp.com/. 3aHsTusTa B EdPy ca 48, kouTo ca npeactaBequ B aeceT
Temn. EdPy e TekctoBuaT nporpameH eauk 3a pabota ¢ Edison. EdPy e neceH 3a
yyeHe U neceH 3a ,veteHe’. C EdPy ce u3yyaBa emuH MCTWHCKM e3uK 3a
nporpamupaHe v ce JocTura A0 Mo-BMCOKO HMBO B 06nacTTa Ha nporpaMmpaHeTo 1
poboTukaTa.

Upes EdPy, yueHuuuTe u3y4aBaT OCHOBHWM MOHATMA B obrnactTa Ha
nporpaMmMpaHeTo 1 nporpamHns e3nk Python, UMEHHO: (YHKLMM, M3pasu, LKbA
,While* n otctbnnTe B Python, umnkbn “For”, dyHkuus range(), string, cnncbum, BXoA
(4pes ceHsopute), Ornok-cxema, AeduHuMpaHe Ha dyHkums; pasknoHenve (If),
NPOMEHNMBW, NCEBAOKOA W anropuTMu.

MonacTtosiwem, Python e cpen Hai-nonynspHute esuuyn 3a nporpamupaHe.
BbBexaa ce 0T MHOTO YHUBEPCUTETH KaTo MbPBY €3KK 3a nporpamMupaHe [6].

4, ObyyeHue

Mpe3 2018/2019 yyebHa roguHa B rp. Mabposo 3anoyHa obyyeHue ¢ geua ot A
,PaH bocunek* (MogrotutenHn rpynn 5 v 6) u yueHuum 8 3 u 4 mknac 8 HY ,Bacun
NeBckn®“.

[Jeuata yyacTBalLy B 3aHATUSITA B ieTCKaTa rpajnHa ca u3bpaHu Bb3 0CHOBA Ha
pesynTaTi OT BXOASALM W M3XOASALUM AnarHocTukW. MpeueHeHo e, Ye uma feua ¢
M3NpeBapBallo pa3BuUTWe B Hanpasnexue ,Matematuka“. Mo nporpama ,06wa
MoaKpena Ha NIMYHOCTHO pas3BuTHe” ca pa3paboTeHn AMAAKTUYHN MaTepuanm, KouTo
BKMIOYBAT W 3aHATUS B JOMbIHUTENHA popma Ha obyyeHue no npoekt ,STEM
obyyeHue ¢ nporpamupyemu poboTu®.
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HY ,Bacun Jlescku* npes yyebHata 2018/19 roguHa 3anoyHa ¢ BbBeXAaHe Ha
MHOBATUBHM (popMM Ha obyyeHue Mo HauwoHarnHa nporpama MHoBauun B
aencteue”. B yunnuweTo ce usyyasa ,PoboTika” BbB thakynTtaTieHa opma oT geua
B 3™ 1 4™ knac.

[MTbpBOHAYaNHaTa AefHOCT 3ano3HaBa felata v yyeHuuuTe ¢ pobota Edison - ¢
HeroBwuTe ByTOHW 1 ceH3opu. [peacTaBumxa ce Bb3MOXHOCTH 3@ MPOrpamMmm1paHeTo My.

B cnepnpawyte 6 geiHocTu Edison ce nporpamupa ype3 6apkogose.

OcTaHanute [efHOCT BbBEXAAT M W3nonssaT OMOKOBOTO MporpamupaHe
(EdBlocks). Pasrnexpaat ce CEeH30puTE KaTo MHCTPYMEHT 3a BbBEXAAHE Ha AaHHW.
3anosHaBar ce C anropuTMUTE — NOCNENO0BATENEH, YCIOBEH M LIMKIIMYEH anropuTbM.

B Hauanoto Ha BCsika AEHOCT Ce MPeLCcTaBAT BbBEXAALUW NPe3eHTaumus ummm
BMIEOKNNN 33 AEACTBMNETO Ha CEH30pa OT IMefHa ToUKa Ha M3NYHUTE SBMEHMS, Ha
KOMTO Ce OCHOBaBa ToBa fdeiicTue. OBCHXKOAT Ce MPUNOXKEHUATA UM B peanHus
XXMBOT.

Mo Bpeme Ha NpaKTUYeckuTe OENHOCTM YYEHULMTE NPOBEXKLAT EKCIEPUMEHTY.
AHanmampaT nonyyeHuTe pesyntatu, KaTo nonbvreat Taﬁnmua unu nuwat KpaTku
OTroBOpU Ha BbMPOCH.

5. Llenun 1 o4yakBaHu pesynrtatu

3aHuMaHugTa 1 0byyeHVeTo Ha Aela W YYeHUUW C nporpamupyemu poboTw
Edison uma 3a yen:

— oboraTABaHe NMYHIMS N CETUBEH ONMUT Ha AeLiaTa CBbp3aH ¢ 06pa3oBaTeNiHo
Hanpaenexue ,Matematuka” n ,KoHCTpympaHe u TexHonornn’;

— pasBMBaHe Ha MWCMEHETO, HabmaaTenHocTTa, KOHLEHTpauusaTa Ha
BHUMaHWETO, CPBYHOCTTA M BbOBPaXeHNeTo;

— YCbLBBPLUEHCTBAHE Ha YMEHUATA 3a pellaBaHe Ha KOMMIEKCHW 3afaqm;

— (opmupa Ce MO3UTUBHO OTHOLIEHWE KbM TEXHWKaTa U TEXHOMOTUUTE W
Harnacv 3a y4acTtue B ekunHn (oopmm Ha paboTa;

— [ace BbBeaar B poboTtukata n nporpamMmpaHeTo;

— [a OTKIoYN MHTEepeca UM KbM HaykaTa, TEXHOMOIMATA, UHKEHEPCTBOTO W
matematukata (STEM);

— [a pasBue y TAX U3CrefoBaTencku yMeHus, TBOPYECKO MUCHEHE, B3eMaHe
Ha peLueHus, pellaBaHe Ha Npobnemu, KOMyHUKaLMs 1 yMeHns 3a paboTa B
ekvn.

3aknioyeHue

CbBpeMeHHUTE TexXHomomu, onuueTeopseawm ,Pesomtoumns 4.0 ce passusart
Obp30 ¥ B WMpokM Mawabu, ovakBalkum [oBpe MOATOTBEHM CheELManucTy.
O6yuenneTo B STEM-06nactv 3a geua v y4eHuLy Ha Bb3pacT oT 4 4o 16 roguu, e
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NpeaAnocTaBka Aa ce OTrOBOPU Ha Te3un 04akBaHus. TakoBa 0by4eHue ce peanmanpa,
ypes u3nonasaHe Ha mporpamupyemu pobotn. ObocHoBa ce M36opbT Ha poboTa
Edison. Cbc cBoMTE NPUNOXEHNS 3a NporpaMupaHe, Y4eHULMUTE C NeKkoTa HaBnmaaT
B MPOrpamm1paHeTo - oT 61I0KOBOTO KbM TEKCTOBOTO. YMeHus npuaobutv cneg STEM
0byyeHue e ObaaT 3HAUMMM 33 peanuaupaHe Ha kapuepa BbB ,Mpodiecus Ha
ObaeLeTo”.
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STEM EDUCATION WITH ROBOTS EDISON

Valentina Todorova-Lazarova

Abstract: This article giving a reason the need for STEM education for children aged 4 to 16
years. An opportunity to implement such education through the use of programmable robots is
considered. A clear choice of Edison programmable robot is made. The programming
application are presented, through which the students advance smoothly from block to text
programming. A solid base in Python language learning is created.

Keywords: STEM education, robotics, programming, Edison Robot, Python.
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Abstract: To gain a competitive advantage universities have to improve continuously the
learning they offer to students and to renew their product offerings. In this paper, we discuss
innovations in educational technology and their influence to form a highly connected, interactive
and engaging environment within the classroom. We concentrate on the efforts of New
Bulgarian University to modernize the learning process and to foster novelties in. We present
educational innovations at our university where both the full-time and distance forms of
education are enhanced by e-learning.

Key words: innovations, higher education

Introduction

Nowadays modern digital age influences deeply the way we perceive life and the
way we acquire knowledge. The development of ICT and the use of Internet has led
to significant changes in the overall educational process. Innovative technologies in
the educational field permit the educators to form highly connected, interactive and
engaging environment within the classroom. In reality classroom is the place where
the effect of modern technology is observed. Advanced educational technology-based
devices, tools and systems that enhance student-learning experience have been
infroduced. The result is remarkable benefits such as more collaboration,
independence, and flexibility in the classroom environment. More and more traditional
learning tasks are delivered online. Students have the flexibility to study “anytime and
anywhere”. They can choose the way of their learning as well. Learning management
systems facilitate instructors’ work significantly. Summarizing innovative information
technologies change the social environment completely. Not surprisingly, investments
for new information technologies are growing continuously.

Today it is important to foresee how innovation and digital technologies will
integrate in the current Educational Systems as they serve the needs of the society.
“It is widely believed that countries’ social and economic well-being will depend to an
ever greater extent on the quality of their citizens’ education: the emergence of the
so-called ‘knowledge society’, the transformation of information and the media, and
increasing specialization on the part of organizations all call for high skill profiles and
levels of knowledge. Today’s education systems are required to be both effective and
efficient, or in other words, to reach the goals set for them while making the best use
of available resources” [1]. According to an Organization for Economic Cooperation
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and Development (OECD) report, “the pressure to increase equity and improve
educational outcomes for students is growing around the world” [2].

The purpose of this paper is twofold. First, we try to systematize the innovative
trends in educational technology. Our study is based on a literature survey and author
research. Innovation is defined as “the successful introduction of a new thing or
method” [3]. In education, innovation has many facets ranging from a new pedagogic
theory to teaching techniques. It can appear as an institutional framework that if
implemented gives rise to visible transformation in teaching and learning. The
outcome is better students' learning i.e. an improved learning quality. All the
participants in the educational process e.g. university professors, administrators,
researchers, and policy makers are expected to be deeply involved in these
innovative practices.

Next we present educational innovations at New Bulgarian University where both
the full-time and distance forms of education are enhanced by e-learning. New
Bulgarian University has formally adopted three types of delivery models for its
courses: in-class, online and blended. The Moodle NBU platform provides access to
e-learning content for each course and supports active communications among
instructors and students in all forms of study.

The paper is organized as follows. Section 2 concentrates on the innovative
trends in educational technology. Today's classrooms illustrate the actual influence of
modern technology. At present, unfortunately some innovative practices have not yet
found their application in education. In Section 3 we share our university experience
of implementing some innovations in the learning process. We have the proper
institutional framework — the Moodle NBU platform. In addition, university
management supports the application of innovative approaches that are included in
the regulations of the university. In the conclusion, we point out on some effective
innovations that can help produce high quality learning outcomes for all students
across the system.

Innovative trends in education

Education and educational innovations are systematically analyzed and classified
in [4]. They quickly generate scalable effects but the human element, - the learner
and teacher, remains a driving force. Therefore, the potential applicability and benefits
of innovations should be taken into account to develop successful practices.

In our opinion, the following trends in educational technology will shape the
present learners.

1. Virtual/Augmented Reality

Virtual and augmented reality are artificial surroundings that are created with
software program. When supplied to the users they believe in the reality of this
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environment. The Global virtual reality Market is expected to exceed more than US$
43 billion by 2024 [5].

Over the last year, the application of Virtual Reality (VR) in education exhibits an
explosive growth. VR gives access to complex data within a three dimensional
environment to large groups of trainees. Students can interact with the objects in this
immersive environment and learn more about their characteristics. Specific audio and
video equipment engage two major senses namely awareness of sound and sight at
once. You need just a headset and a Google Cardboard. Interactivity of VR
applications permits of a more impressive education experience. In addition, VR is
location independent and universities have started to implement it into their global
classroom curriculum. Despite that books remain a significant part of integral
educational process. Organizations are also investing in cognitive learning products
especially for children and people with special needs.

Augmented Reality (AR) enriches the existing content via interesting overlays of
graphics and images that can pop out and draws learners’ attention. In this way,
learners can concentrate on the content better. AR appears to be very useful for
natural sciences because it facilitates the comprehension about size, ratio, temporal
relationships, etc. among objects. Recently there is a trend to combine VR and AR -
the so-called Mixed Reality — to achieve great effect in the educational process.

2. Artificial Intelligence

It is believed that the achievements in the field of artificial intelligence (Al) will
change largely the ways of learning, teaching tools and access to knowledge. First Al
can facilitate grading that, in the case of large courses, requires a significant amount
of time. Certainly human grading activities could not be fully automated; however,
plenty of test elements such as multiple choice or fill-in the-blanks can be easily
checked. This will permit trainers to concentrate more on in-class activities and
communications with students.

Al helps adapt educational software to individual student's needs. Adaptive
learning systems generally help students work at their own pace, whatever that may
be and concentrate on topics that trainees have not mastered. Custom- tailored
education could be a machine-assisted solution to helping students at different levels
work together in one classroom, with teachers facilitating the learning and offering
help and support when needed. Moreover it appears possible to develop Al tutoring
systems that act as a tutor and help to the students when needed.

Al changes the role of teachers towards facilitators, i.e. persons who provide
human interaction and hands-on experiences for students when they need to find out
information or ask questions. The use of Al in today’s classrooms really transforms
the quality of education.

By applying Al techniques learning content could be improved. Instructors may
not always be aware of gaps in their lectures and educational materials that can leave
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students confused about certain concepts. For example when a large number of
learners make the same type of mistakes they can receive some suggestions to the
correct solution. Coursera, a massive open online course provider, implements this
practice.

3. Gamification and Game-Based Learning

Gamification is defined [6], as the use of game design elements in non-game
context and it is a new and rapidly growing field. According to Gartner, gamification,
combined with other technologies, will have a significant impact on the globalization
of higher education. Despite the considerable efforts made by the trainers, problems
with students’ motivation and engagement in learning activities are observed [7]. The
use of educational games such as learning tools appears to be promising because
skills as problem solving, collaboration, and communication can be reinforced.
Creatively engaging students in learning is one of the smartest means of getting their
attention for a longer time.

The development of institutional games is a difficult, expensive and a time-
consuming activity [8]. An appropriate pedagogical integration and technical
infrastructure is also required to adopt games effectively in the classrooms.

4. Microlearning via Wearable Devices

Microlearning [9] is an innovative learning approach where learning content
forming one lesson is delivered to trainees in small portions via specialized platforms
e.g. Talent Cards. The main characteristics of a microlearning course are:

« the focus on a specific concept, skill, idea, or topic;

e short in duration no more than 20 minutes

o a variety of content such as presentations, infographics, video, audio,
and even interactive games;

e mobile.

Investigations show that learners achieve better information retention as learning
in small portions conforms to the brain’s working memory activity. Students also
benefit as they get through the modules quickly and can repeat the learning many
times as well.

Microlearning can be used during all stages of the learning cycle but it is especially
useful in cases where repetition and memorization are involved. As approach, it
seems to be very helpful when introducing basic concepts in a subject like
mathematics, science, and engineering. Learning through small teaching units
permits the trainees to engage with the material instead of feeling confused.
Microlearning is one of the most effective approaches to learning languages. By using
audio, video and other types of microlearning content, learners can practice a new
language and repeat the same material as many times as necessary.
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5. Innovative e-resources

Modern training is related to the vast array of educational resources available
online. These include digital textbooks, paintings, music, 3D models of different
artifacts, etc. The selection of a proper set of teaching materials is very important.
Today's technology allows for a refined examination of the content to be useful and
to conform to the learning objectives. In addition, it is expected that resources can be
used on different kind of hardware ranging from computers to mobile devices.

Videos play an integral part in disseminating information and they are decisively
used in training. Investigations show that video-based learning is preferred and video
represents a primary channel for learning delivery. The focus is on decreasing the
load time and the size of videos using various tools. Video needs to be very short and
engaging following principles of microlearning. Most learners will not watch videos
longer than a few minutes. Videos also are to be interactive and available on different
devices. Educational video comes in many different forms e.g. simulations,
animations, lecture recording, presentations, etc. Today, YouTube is the default
source of videos for many teachers.

6. Deep analysis of learning data

Learning Analytics is defined as “the selection, capture and processing of data
that will be helpful for students and instructors at the course or individual level.” [10].
It concerns collection, analysis and reporting of data about learners in order to
understand learning outcomes and to improve the educational environment. Learning
analytics is important because it:

o facilitates institutional decisions;

e enables students to change their behavior so as to positively affects
their learning;

o influences students' outcomes;

e supports faculty teaching and pedagogy.

The state of learning analytics adoption is summarized in [11]. Learning analytics
can improve learning practice by transforming the ways we support learning
processes. It allows programs refinement and adaptation based on results.

7. Blockchain technology

Widespread adoption of electronic grade records needs to be a secure, trusted
and efficient solution to the problem of being unable to share data among students,
schools, universities and authorities. All this have to be done with respect to personal
privacy.

A possible solution to these (and many other) issues [12] is the implementation of
a students controlled, blockchain-based system for grading record maintenance and
sharing.

To implement a blockchain-based grading record system, all record keeping
systems would encrypt and send a transaction containing students’ data — exams
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taken, grades, etc. - into the public grading blockchain. The transaction would include
a digital signature from the contributor to trace provenance and the students'
blockchain ID as the recipient of the transaction.

After the documents are stored in the blockchain, students would use a web-
based or mobile application to view their blockchain contents and to grant or revoke
access to specific parties.

This type of system has a number of advantages over current methods of record
keeping.

o students become part of the platform, they own and control access to
their grading data;

e because data is stored on a decentralized network, there is no single
institution that can be robbed or hacked to obtain a large number of
students' records;

o data is encrypted in the blockchain and can only be decrypted with the
students’ private key;

e the infrastructure itself provides auditing and non-repudiation
capabilities.

A blockchain-based method of storing grading data includes all the expected
criteria of a grading record keeping system, and it goes beyond what a traditional,
centralized system can do because it improves students’ access to their records and
strengthens security against data breaches.

Bundled in the learning process, blockchain technology can track progress in
training and be the basis for a personalized education.

Innovations in the learning process at NBU

Basis for the application of innovative methods in education at our university is
the implemented learning management system Moodle NBU. It provides instructors
with resources to create and deliver content, to monitor students’ participation, and to
assess students’ performance. The platform offers content curation as an important
method of sharing information, and provides the right experience to the learners. It
represents an easy-to-navigate environment with a simple design where learners can
use their own tools and have the ability to deliver their course work. Meanwhile
Moodle is far more intuitive and permits good housekeeping when the course tends
to become disordered. Moodle’s single page unit based structure facilitates a modular
design that permits to improve the overall functionality by adding new components. It
handles interactive content such as videos, audio, and websites. Moodle has an
assortment of plugins that can assure additional functionality. We work in order to
support students and frequently see the use of Moodle. Students are able to login to
the portal, find assignments, and from there plan and manage their time. The system
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allows for a clear communication of information and an open dialogue with the
student.

At NBU several new developments in e learning can be pointed out:
1. Virtual Classrooms

Distant students benefit from the use of virtual classrooms. They represent online
spaces designed for learning and usually are part of a learning management system.
Virtual classrooms facilitate live teaching by providing live video and audio streaming
capabilities, an interactive whiteboard set-up, file repositories for sharing additional
resources and text chat options.

Within  Moodle NBU real-time on-line classrooms are created using
BigBlueButton, an open source web conferencing system for distance education.
BigBlueButton supports real-time sharing of slides (PDF and any document readable
by OpenOffice), webcams, whiteboard, chat, voice over IP (using FreeSWITCH), and
presenter's desktop. It can record and playback sessions (slides, audio, and chat),
runs on Mac, Unix, and PC clients. Sessions can be recorded and stored for further
usage.

For face-to-face education at NBU virtual classrooms support collaborative work
on the same project. In this way, active students’ participation in the learning process
is stimulated.

2. Video content

NBU fits in with the tendency to use video in the educational process. There are
visual learners who better understand and retain information when ideas, words and
concepts are associated with images and videos. A typical video consists of moving
images, sound, and text. Video content engages students because learning is
performed through two or more senses. The platform Moodle NBU assists lecturers
to add videos of lectures and consultations with students. All of these supports
students' self-training. In addition, they can give links to publicly available video
lessons. Thus, videos with engaging content created by industry professionals
become available.

3. Use of Al techniques in foreign language education.

An experimental pilot training with use of Al achievements is offered in English
language education for distance learning students. Chatbots are computer programs
built of the latest technology that simulate real conversations and interact like humans.
Language learning chatbots help NBU students to achieve the language conversation
practice or to brush up on their linguistic skills. In addition, they can activate different
voices through which to discover the differences in pronunciation between people of
various nationalities.

4. Game-based testing

The platform NBU Moodle mostly offers opportunities to test students' knowledge
and competence via online testing. Although setting up the question bank is a time
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consuming activity the possibility to give any student individual test for self-
assessment or evaluation is appealing. Online exams permit more scheduling
flexibility for both students and faculty, test elements can be reused and students'
exams are automatically graded.

Online testing facilitates the generation of primitive game situations. Game-based
assessments are gathering significant advantages as next generation psychometric
measures.

5. Learning data

There are several ways to track student progress in Moodle. A number of Course
reports are available to the teachers in their course to help them track the progress of
their students.

Moodle also implements open source, transparent learning analytics based on
machine learning techniques. These analytics go beyond simple descriptive analytics
to provide predictions of learner success, and ultimate diagnosis and prescriptions to
learners and lecturers. Two critical situations can be monitored:

o students at risk of dropping out
¢ no teaching activity.
The definition of "dropping out" is "no student activity in the last quarter of the
course."

This model predicts students who are at risk of non-completion (dropping out) of
a Moodle course, based on low student engagement.

Conclusion

In this paper, we discuss innovative trends in educational technology. We briefly
describe the institutional framework namely the Moodle NBU platform that aids the
visible transformation in teaching and learning at our university. We concentrate on
some innovative practices being applied in the adopted delivery models of program
courses. We share our experience in the use of virtual class rooms, chatbots and
video-enabled content.

Further developments in e-learning include microlearning. Some investments will
be made to build a VR environment.
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MHOBATUBHW NMPAKTUKMU B OBPA3OBATEJTHUTE TEXHONOI MU
tOnwnana MeHesa, BeHuucnas Oxamba3os, [lensH Kepemeaunes

Pestome: 3a da nomyyam KoHKypeHmHo npedumcmeo, yHugepcumemume mpsbea
HenpexkbcHamo Oa nodobpsisam nod2omogkama, Kosimo npednazam Ha ceoume obydaemu, u
Oa obHogsgam npednazaHume om msx obpasogamenHu npodykmu. B masu cmamus ce
o6cbx0am uHogayuume 6 obpasogamenHume MexXHOMo2UU U MAXHOMO efusHUe ¢ o2ned
usepaxdaHemo Ha CUNTHO Cebp3aHa, UHMepakmueHa U aHeaxupawa cpeda e knacHama
cmas. [uckymupam ce npednpuemume om Hoe 6bieapcku yHUSepcUmMem UHULUamusu 3a
modepHuU3UpaHe Ha y4ebHUS npouec U HacbpyasaHe Ha HogogbsedeHusima. [pedcmaseHu ca
obpasosameniHume UHOBauuUu 8 YyHugepcumema, Kb0emo efeKmpoHHOMO 0byyeHue
nodnomaza pasnuyHume ghopmu Ha obyyeHue: pedosHa, UCMaHUUOHHA U XUbpUOHa.
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NMPUNOXEHWE HA CUCTEMWU 3A MOAENUPAHE HA BU3HEC
NMPOLIECU B ABTOMATU3UPAHETO HA AIMWUHUCTPATUBHWU
NPOLIEAYPU 3A OBYYEHUE HA PABOTHOTO MACTO

leopau lNawees, JlunsiHa PyceHosa, Neopau Tomkos

Y Mauculi XuneHdapcku“
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Pestome: Pasenexdame ebnpoca 3a noguwasaHe Keanugukayusima Ha cryxumenume Ha
pabomHomo mMsicmo 4pe3 u3nonsgaHe Ha enekmpoHHU cpedu. ObydeHuemo e ModenupaHo,
kamo 6usHec npouec 8 kolmo omdenHume OeliHOCMU Ca C8bp3aHu C y4ebHu eOuHuyU,
onpedeneHu om KOHMeKCma Ha KOHKpemHo pabomHo msicmo u yenume Ha oby4eHuemo.
Bwpxy cucmemama EMSG e cv3dadeH npomomun Ha admuHucmpamueHa npouedypa,
onucsalwa npemecmgaHemo Ha cmydeHm. 3a yenume, cebp3aHu ¢ adanmusHust nodxod Ha
e-0byyeHue Ha pabomHomo MACMo ca HanpageHu npenopbKu 3a "Habndagaw; npouec” u
"8ypmyaneH nompebumen".

Knroyosu dymu: enekmpoHHo obyyeHue, pabomHo mscmo, pabomHu nomouyu, 6usHec
npouecu

BbuBepeHue

Bce noBeye vpMK M MHAYCTPUANHW OpraHN3aLmMn TbPCAT PELUeHMs, KOUTO Aa
MoanoMOrHaT npoLeca Ha MoBULABaHE HA KOMNETEHLMUTE Ha CNYXUTENUTE UM B
CbOTBETCTBME C AMHAMMKaTa Ha HOBaTa TEXHOMOMMYHA cpeda, Kato aKTMBHO Ce
camoobyyaBat Ha pabotHoTo wmscTo. [10]. CodpryepHa cucTema, KosiTO
YAOBNETBOPSBA TE3W U3NCKBAHWA TpsibBa Aa NpefocTaBs (hyHKLMOHAMNHOCT, KOsSImo
0a nodbupa u npednaea Ha 0by4aemus y4ebHU eQUHUYU, CbOBPa3eHU C He2o8US
npocbecuoHaneH u urdusudyaneH npoghust. Takbe nogdop Ha y4ebHM eguHLmM 1
CBbp3aHMTE C TAX [ENHOCTM MOXe Aa Ce MpeactaBn kato GuaHec npouec,
Mogenupaly, AeiHoCTM Ha paboTHOTO MsAcTo. BaxeH Bbnpoc € nogbopbT Ha
y4ebHUTE eguHULM, KaKTO M peabT Ha TAXHOTO MpeacTaBsiHe. M3acneposatenute
npegnarat pa3nuyHu NoSXoaM KaTo: NPOCNeasiBaHe Ha UCTOpUSTa Ha AEAHOCTUTE Ha
obyyaemuTe, B pamkuTe Ha Tekyllata WNW MpeaXodHW cecuu Ha obyyeHue;
chunTpupaHe Bb3 OCHOBA Ha CbAbpXaHue (Ha 0by4yaBaHnsT ce npenopbyBaT yuebHn
€0VHNLM CbC CbAbPXKaHUe, NogobHO Ha ToBa Ha y4ebHN 06eKTV B TekyllaTa cecus
[15,16]); npaBuna 3a acouuupaHe, Ha 6asaTa Ha KOMTO Ce MpenopbyBaT y4ebHM
€0MHULK, KOUTO 06Y4aeMm CbC CXOAEH MHAMBMAYaNEH NPoKn U3NON3BAT 3ae4HO C
0bekTu oT Tekywara cecus, u ap. MNpoyysaHe Ha Nogo6HU NOAXOAM € NPeLCcTaBeHo
B [17]. B nocnegHwTe roguHu Ce 3acTbhBa TesaTta, Ye OCBEH MHopmauus 3a
TEKyWWTe [JerHocT, Ha obyyaemuss e Heobxoguma M  [AONMBLIHUTENHA
uHchopmauus, 3a fa ce HanpaBAT NO-TOYHU NPENOPbKM 3a CrieBalUMTe Y4eOHM
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eAMHMLM, KOUTO AAa Ce Npeanoxat Ha obyyaemus. Hanpumep, 3a ocurypsiBaHe Ha
afekBaTHa nepcoHanuaauns Ha yyebHus mbT [15], e Heobxoguma LOMbIHUTENHA
ncopmaums 3a: NepcoHanHus npodun Ha oby4aeMmsi; HEroBOTO PaBHHULLE Ha 3HaHNS
Wnn yMeHUs; MHOMBMOYaneH CTUM Ha y4eHe; Tekywa yyebHa uen. Msnonseart ce u
ApYrv MHGOPMALMOHHN eNeMeHTN — MeTafaHHu 3a y4ebHuTe 0BeKTu, BKM. TvN Ha
CbbPXaHMETO 1 HMBO Ha MHTEPAKTMBHOCT (3a Ja Ce CbrmacyBaT ¢ npodmna Ha
obyyaemus); uHopmauns 3a ponsta Ha obyyaBaHus M HerosaTta no3vuus B
CbOTBETHATa OpraHM3auus; paboTeH KOHTEKCT Ha oByyaBaHusi MO OTHOLIEHWE Ha
nocrnegHata 3aBbplleHa 3agada wnm GusHec npouec, u ap. W3bpoeHute
WHE(OPMALMOHHM NOLXOAM U3MON3BaT OHTONOIMK, 3a [a NPEACTaBAT TaKCOHOMUATA
W 3aBUCMMOCTUTE Mexay y4ebHuTe oBekTu, M Ce mpunaraT B Chyyau, Korato €
HeobxoAMMO Cb3haBaHe Ha “mbTeka Ha OOyyeHue” OT yyebHM eguHMup.
CbOTBETHUTE METOZOMOrMM ChbYeTaBaT YETUPWU OCHOBHM NOLXOAA: OTKPUBAHE Ha
CXO0fCTBa Ha noTtpebutencku npocunu, NpeaBapuUTenHO Ch3haBaHe Ha MbTekW 3a
00y4eHue, dunTpupaHe 1 cemaHTuyHa 6rm3ocT. KoHTeKCTbT Ha obyyaemus uva
AVHaMUYEH XapaKTep W BKIOYBA NMPEAXOAHN 3HAHMS, MHTEPECH, CKOPOCT 1 CTUM Ha
y4eHe, v npecneasanu yuebrm uenu. Cructemata HenpekbCHATO Ce MOMbiBa C HOBM
UMAAULUNTHIA 3HAHKUS, KOWTO CIYXUTEnuTe Ha dupmarta nputexasar [2).

MpoektbT LearnPad e KOHKpeTeH npuMep 3a MNPUNOXEHWe, M3NON3BaLlo
MeTamoZenu, noaxoaswy 3a y4yeHe Ha paboTHOTO MACTO: MOAENM Ha MpoLecH,
Mogenu Ha obyyaemus, opraHu3aLMoHeH MOAEN, MOLEN Ha KOHTEeKCTa U MoAen Ha
komneTeHTHocTUTe. [1]. ProSyWis e codpTyepHa crcTema 3a nogapbxka Ha npoLec,
“3nonsealla noaxod 3a [AMHaMMYHO W afanTMBHO YNpaBneHue Ha mpouecu ¢
WHTEH3WBHO M3MON3BaHE Ha 3HaHWs, KOWTO KOMOWHMpa Knacudecka KOHTPOJHO-
NOTOYHA NOAAPBXKKA C AeKNapaTUBHO MOAENMPaHe Ha NPOLecH, MAEHTUdMLMpaHe
Ha JenHocTu Ha BasaTa Ha npasuna, NpUopuTU3NpaHe Ha ferHocTTa, obpaboTka Ha
CNOXHO CbOUTUE, 0B0CHOBABAHE Ha Kasycu 1 MEXAYNMYHOCTHO CbTPYAHUYECTBO [6].
CnepBaiku cbluaTa KOHLENTyanHa pamka ca uarpagenu cuctemu kato WebSphere
(IBM), jBPM (JBoss), webMethods (Software AG), YAWL (Open Source). B HayuHuTe
pa3paboTky ce LUUTUpaT pasnnyHmM e3uLy 3a MogenupaHe Ha busHec npouecu (BPM),
W OBa OCHOBHW NOAXoda 3a M3rpaxdaHe Ha mogena — 0asvpaH Ha rpaguyHm
npeacTaBAHNS Ha MOZENM U Ha cneuudukalum Ha npasuna.[5]

W3mepBaHeTO Ha 3HaHUA € CbLUECTBEHa YacT OT npoueca Ha obyyeHue Ha
paboTHOTO MsicTo. Pa3paboTku kaTo [8] AEMOHCTpUpAT OMWT B M3MOMN3BaHETO Ha
CMCTEMM 3a ynpaBneHne Ha paboTHM NoTouM B NpoLieca Ha U3MepBaHe Ha 3HaHWs
ypes M3MepBaHE Ha pa3nuyHU MapameTpy, KaTo Hanpumep Gbp3uMHaTa, C KOSTO
CNyXUTEN M3aBbpLIBA KOHKPETHa 3adaya B paboTtHus noTok. B [8] e oTyeTeH
HEeJoCTaTbKbT ,[IMNCA Ha BrpafieHn WHCTPYMEHTW 3a W3MepBaHe Ha 3HaHusaTa“ Ha
CUCTEMUTE 3a ynpaBneHne Ha BusHec mpoueck (B KOHTEKTCTa Ha 00yueHue Ha
paboTHOTO MsACTO). B [14] ca 3acerHaTin HAKOM acnekTu Ha ynpaBneHue Ha 3HaHWETO
1 Ha cucTEMUTE 3a ynpaBneHune Ha paboTHW NoToLM. 3BNUYaHETo Ha UHdopmauns
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3a noTpebuTenckoto 3HaHWe He e 3acerHato kato npobnematuka u3obwo. B
pasrnefaHnTe Noaxoan UMa PasnuyHW HE[OCTATbLUM NPU M3MEPBAHETO Ha 3HAHWS
npyu aHanu3 Ha paboTHUTE MOTOLM, KOETO e Mpeyka 3a Cb3faBaHe Ha afanTuBHM
nogxogn 3a obyyeHne Ha paboTHOTO MmscTo. OCHOBEH HegocTaTbk €
0BCTOATENCTBOTO, Y€ B pasrnefaHnTe CUCTEMM 3a ypaBrieHne Ha paboTHK noTouy,
NWNCBA MHCTPYMEHTaPUYM 3a NECHO AeduHupaHe Ha abCTpakTHU yuebHu Lenu 1 Ha
MeTafaHHM 3a yyebHuTe OEeNHOCTM, CBbP3aHW C Bb3MOXHOCTTA 3a MpaBeHe Ha
“3BOAM — Aanu ca nocTurHatu. AganTuenuTe cuctemm 3a e-obyueHne (ACEO) ca
CPaBHUTENHO HOBO HampaBNeHWE B Pa3BUTMETO Ha e-00y4eHMeTo M Tembpea Le
HaBMM3aT B pasnuyHu OONacTHM, BKMKOYWTENHO M NpU aBTOMAaTU3MpaHe Ha
obyyeHneto Ha pabotHoTo MsacTo. B [11] e pasrmegaH cumnnekc meTog 3a
aBTOMAaTM3MPaHO reHepupaHe Ha yyebeH nnaH, Ha 6asata Ha onucaHue Ha y4eoHU
Lenu 1 y4e6HU [eHOCTM 1 TEXHWN MeTaAaHHK, 4Ypes U3Mon3BaHe Ha npeanKaTh n
(hYHKLIMK, B3aUMCTBAHM He CaMo OT TakcoHoMusiTa Ha brym [9]..

AQMUHUCTPaATUBHK npoueaypm B ey

Kato oGpasoBaTenHa WHCTUTYUMS [NOBOMBCKUAT YHUBEPCUTET W3MbIHSBA
MHOXECTBO aJ]MMHUCTPATUBHI NPOLeaypH, CBbp3aHu ¢ oGpasoBaTenHis npouec [7].
LlenTa Ha HacTosLLOTO M3CNeBaHe e fa NPeanoxXu MOLen 3a aBToMaTU3MpaHe Ha
aOMUHUCTPATMBHOTO 0BCnyxBaHe. MoaensT Ha agMUHMCTPaTUBHA MpoLedypa ce
NpeacTaBs Kato GU3HEC MPOLEC KOMTO € MHOXECTBO OT CTHMKM, NPeACTaBNsBaLLm
enemMeHTapHu (aToMapHK) [eMHOCTV U3BbPLLIBaHK OT cybekT. CybekT B Mogena Ha
Bu3HeC mpolieca e Nnuue, KOeTo UMa OTHOLIEeHWe KbM MpoLieca W ydyacTea B efHa,
HSIKOJIKO MN BbB BCUYKW ChCTaBSALUM ro cThikW. CyGekT, Hanpumep, Moxe Aa 6bze,
KaKTO afIMUHUCTPATUBHO JINLIE — MIHCMIEKTOP B y4eBeH 0Taer, AeKaH UMK PEKTOp, Taka
W cTydeHT. BusHec npoueca Moxe fa Gboe MHULMMPAH OT pasnMyHu CyBekTn
(Hanpumep OT cTyaeHT). Besika cTbika B nMpoleca ce MoAenvpa Ypes Knac, YninTo
rnoneTa NPeLCTaBsAT XapaKTepUCTUKUTE Ha 0BEKTa, BbPXY KOMTO CE M3MbIHABAT eIHO
WM NOBeYe eNleMeHTapHU aeicTBus. MopeAHOCTTa Ha CTBIKUTE Ce pernameHTupa
OT aAMMHUCTPATUBHW/HOPMATUBHM MpaBura, HO TOBA HE BOAM A0 eAHaKBO
MoppeaeHn CouTUS 3a PasnUYHNUTE MPOLIECH, a Camo A0 CXOACTBO B HaunHa Ha
TAXHOTO MpOTUYaHe. B [afieH MOMEHT OT WU3MbITHEHMETO Ha MPOLEca e Bb3MOXHO
TOW Aa MPOOBLIKM MO pasnMyHM MbTuwa. Pasnuumata He ce W3yepneaT C
npeaBapuTeNHO 3adafieHy roToBW CxeMu. BnuceaHeTo Ha HOBM CbOMTUS B eduH
Ou3Hec npouec cremea npouedypata 3a BCEKM eQMH YYaCTHWK MO OTAENHO.
Cneuudmkata Ha [eHOCTUTE, MPUCHLUM 3a KOHKPETEH CRYXWUTEN WrM rpyna
CIYXUTENM, C eA41H 1 CbLLM NPOodur, LLe Hapuyame pons.

MpoTtoTun Ha GusHec npouec B ey

MogzensT Ha Gu3Hec npoLec (B Cnyyas Ha agMUHUCTPaTUBHA npoueaypa Ha 1Y),
B aBTOMaTu3MpaHata WHGOpMaLMoHHa cucTema ,[1MOBAMBCKM  ENEKTPOHEH
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yHuBepcuTeT” ([eY) ce chaaasa ¢ NOMOLLTA Ha CUCTeMaTa 3a ynpaBreHue Ha G1usHec
npouecn EMSG.[8] Mapagurmata Ha EMSG ce ocHoBaBa Ha noagbpxaHe
€[JHOBPEMEHHO Ha MHOXeCTBO OM3HEC NOAMPOLECM W Ha YynpaBreHue Ha
3aBUCUMOCTM Mexay BCWYKM cbOuTMS B OusHec npoueca. EMSG npegnara
WHCTPYMEHTW 3a pas3buBaHe Ha fageH OvsHeC npouec Ha nognmpouecu W 3a
CbMOCTaBsAHE Ha [JaHHW OT BCWYKM Bb3NW. [MofoBHWN MHCTPYMEHTW Ca HamU4HM B
mHoro WEMS, Ho B EMSG e ygapeHneTo e noctaBeHo Ha CnoxHocTTa 1 obxsata Ha
aHanuaute. [lporpamMmpaHeTo Ha 3aBMCMMOCTWUTE Ce pauuoHanMavpa upes
AeduHMpaHe Ha cneuuduyeH mogen Ha 6asata JaHHW, CBbp3aH C T. Hap. ,ABVXEHNe
Ha Kypcop“. BbBeaeHW ca MoHATMATa  “XPOHONMOTMYEH KYpcop” M ,XPOHOMOrNYeH
mogen* Ha 6asata gaHHW. XpoHonornyHuat kypeop [11] e nHTepdelcen noxear,
upes3 KOMTO BCUYKM CbOUTUSA Ce BMWCBAT KaTo CTbMKM, NOAPELEHN B €4HO AOCKe,
CreBalikn XpoHONorusTa Ha crnyysaHe Ha cbbutusTa. MpaBunHOTO pegysaHe Ha
CTBIKATE € 334bIIKMTENHO CaMo 3a CbOUTHS, KOMTO ca 6e3CNOpHO CBBbP3aHN eAHO C
Apyro. Hanpumep, ako ce BN1CBa Bb3naraHe Ha 3afava Ha eduH CRyXuTen v creg
TOBa Ce BMMCBA [OKNaf 32 M3MbIHEHOTO OT CRYXMTENs, ToraBa 3agbiKUTENHO
Bb3naraHeto TpsbBa fa npeawectsa fgoknaga. [pu GopaBeHe C MHOXECTBO
pasnnyHu CbOWTMS, MMa Cny4yaum, B KOWTO HAMA CTPOTM B3aMMHU 3aBMCUMOCTMW.
Bcuukm cTbnku ce BU3yanuaupart B UHTepdenca, NoapeaeHm B peq, KOTO He Onucea
TOYHO BCWUYKM MOPESHOCTW, HO U HEe MPOTUBOPEYM Ha MPaBWIHOTO pedyBaHe Ha
cvbutusTa. ToBa Ce MOCTUra C BbTPELWHUTE aAMWHUCTPATWBHW MNpaBuna B
OpraHu3aumsTa u 4pes nporpammpane Ha koHtpon B EMSG. Cuctemara no3sonsea
[a Ce 13non3eat 4ga nogxoaa npy MoAenupaHeTo Ha npouec. MMspeusm nodxod e
npeaBapuTenHo aeduHMpaHe Ha usnata agMUHUCTpaTWBHA npouedypa KaTo
NOCNeAO0BaTENHOCT OT CTHIKM, 3@ BCAKA OT KOMTO Ca HaNNYHN MeTadaHHM 3a ponsTa
Ha yJacTHuka B OM3HeC mpoueca, KbM KOSTO Te MMaT OTHOLIEHWe. B To3u mogen
cuctemata Bu3yanuaupa 3a notpebutens npoueca KkaTo akUeHTMpa Ha CTbMKuTE,
KbM KOWUTO Y4aCTHUKBT C KOHKPETHA pons uMa OTHoLLEeHWe. Hain-4ecTo ce nanonasar
BM3yarHW Mapkepu — NPeACTaBsiHE C PasfyHW LIBETOBE M (POPMW Ha CTBIKNTE,
kouTo TpsbBa fja ObAaT U3MbIHEHWE OT NoTpebuTens.

JApye nodxo0 no3eorsiBa aganTUBHO reHepupaHe Ha npouecu. MHOXeCTBOTO
OT BCUYKM ENEMEHTApHU AECTBIS, y4acTalm B GU3HEC NpoLeca Ce CbXpaHsBar B
0asata [JaHHW, NpeACcTaBeHW 4pe3 CTLMKKW, KOUTO HsMaT MpeaBapuTenHo
AeVHUpPaHN BPb3KM NOMEXAYy CW, onpedenswy nocnefoBaTeNHocTTa Ha
W3MbMHEHNETO, HO MMaT onpefeneHs MeTagaHHW, MoAnomaraly apanTUBHOTO
reHepupate. B 3aBUCUMOCT OT npeABapUTENHO ONPeAEerneHn aganTMBHU Lienu 3a
notpebutens B Ou3Hec npoueca O MOrMO aBTOMATWYHO fJa Ce reHepupa
NocnefoBaTeNHOCT WAW NPOLEC, CbCTaBeH  OT CTbMKM B CbOTBETCTBUE C
MeTalaHHUTE, ONUCBALLW KOHKPETHaTa pons (AekaH, PEKTop, CTYAEHT, UHCMEKTOP U
np.). To3n nogxop No3Bonsiea afantupaHe Ha PeCypCuTe KbM ponsTa Ha y4acTHUKa
V1 HETOBWTE LIENW, U BU3yanuanpaHe camo Ha OTAENHM CTBIKU OT MPOLEeca KbM KOUTO
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TOW MMa OTHOWeHMe. 3a Uenta ce uanonasa nogcuctema leHepamop Ha
denoeodHu npomomunu u npoyecu (we Byne NpeacTaBeH Ha Apyro MACTO).
Wanonssanuat 8 EMSG nHTepdbelic, HapeyeH ,XpoHOMOrMyeH Kypcop®, Hanogobsiea
TPaAMLMOHHIS HAYMH 3a NoapexaaHe Ha AOKyMeHTU B nanka/gocue. MNogpexaaHeTto
€ nobpa 0CHOBA 3a MHTYWUTUBHO aHanu3MpaHe 1 OLeHsIBaHe Ha CbbUTUATA B TAXHATA
nocnefoBatenHocT. MogpexaaHeTo Ha CTBIKUTE OTroBaps Ha MOPEeAHOCTTa Ha
CnyyBaHe Ha CbOWTWATA, W3BECTHO OT NpakTMKaTa U OT aAMUHUCTPATUBHUTE
npasuna. [lokato KypcopbT Ha MHTEpdeica e 3actaHan Ha mpo3opela Ha egHa
CTbMKa, TOA Ce npuema kato Kypcop B 6asaTa gaHHu. B EMSG kypcopbT 0bxoxaa
CTBMKUTE MO peAa Ha BnucBaHe. B knacuyeckoTo pasbupaHe Ha Kypcop B RDBMS,
KypcopbT NpeMuHaBa no pegoBeTe Ha egHa Tabnuua. B EMSG kypcopbT npemuHasa
Mo pefoBe OT pPas3nuyHM Tabnuuw, HO TOBA Ca JaHHM OT €4HO W CbLO Aocve. 3a
nporpammpaHe Ha NOAMPOLIECM Ca peanuanpaHn WHCTPYMEHTM 3a npunaraHe
OTZENHO Ha KOHTEKCTa 3a NMoAnpoLeca M OTAENHO Ha KOHTEKCTa 3a obwms busHec
npouec. CbobpassiBaHe ¢ M3MCKBaHNATa Ha 0BLLMS NPOLIEC HapuJame 0BLLY KOHTEKCT.
EMSG e TscHo cneupanuaupaHa nnatgopma 3a CNoxHN MHPOPMALMOHHN CUCTEMM
ot Tna WfMS, nputexasaiya pa3paboTeHn MexaHu3Mu 3a 0Tpa3siBaHe Ha CHIOKHM
MPOLIECyasnHu, TEXHONOTUYHM UM aAMUHUCTPATMBHU W3uCKBaHUS. Hanpumep, npu
NpoMsiHa Ha HopmaTuBHaTa 6asa, YeCTO Ce NPOMEHST NPOLeCyanHUTe 3aBUCUMOCTH,
KOeTO BefHara NpOMeHs M3MCKBaHNATa KbM Beve hopmupanm focneTa. OcHoBHaTa
uen Ha EMSG e pa npegoctaBi NOAXOAsAWM WHCTPYMEHTU 3a peanuaupaHe Ha
KOHTpOna BbpXy AaHHWUTE KaTo Ce npunaraT [Be OCHOBHU MOHATUS “KOHTEKCT” U
“komMnakTHoCT”.

KoHTtekcTbT B EMSG € MHOXECTBOTO MAEHTUMKATOPU HA AOCTBLMHMTE NoneTa
OT AOCUETO, OTHECEHM KbM Bb3en B Mpexa Ha [leTpu, T.e. agpecute, OTHECEHU KbM
no3uuusiTa Ha Kypcopa, AOKOMKOTO AOCMETO Ce NOAYMHSBA Ha Tasn MHTepnpeTauus.
MpaBoTO 3a BCAKO BHACAHe, NPOMSHA, pasrnexaaHe Wnu M3TpUBaHe Ha AaHHM ce
onpegens (4pes usuncnssaqe) B nogobeH Bb3en. Beuukv onepaumv ¢ faHHuTe ce
W3MbMHABAT C  WOEHTM(UKATOPUTE, CbCTaBAWM TO3W KOHTEKCT. Hanpumep
KOHTEKCTBT Ce MPOMEHS NMPM BCAKO HATWUCKaHE Ha KraBuLL MO BPEME Ha BHacsHe Ha
TEKCT UMK N0 BPEME Ha 3ambiiBaHe Ha CMIMCHK Ha eKpaHa, 3alioTo BCEKW BbBeAeH
CMMBOI CTaBa JOCTBNEH 1 JOMbIBA KOHTEKCTA.

KomnaktHocT B EMSG € egHOBpeMeHHO U34YMUCnsiBaHe 4pe3 Tpurepu BbB
BCWYKW Bb3MNM Ha BOCMETO Npeay BU3yanuaupaHe Ha pesynTarta. Ypes usumcneHusta
HapeyeHu ,KOMNAKTHOCT", BCUYKW BMAMMW Ha ekpaHa 4acTu OT JOCWETO MoraT aa
Obaat oboraTeHn ¢ pesynTaTute OT Tean usducneHus. B cuctema 3a obyyeHue Ha
pabOoTHOTO MSCTO KOMNakmHOCmma Moxe Ja ObAe u3non3seaxa 3a ga ce Mapkvpat
pasnuyHM MPOMyCKU W rpewkn B paboTHWS mpouec, JonycHaTh oT obyvaBaHus
oTTaMm B cnyyas Ha a0anmugHus nodxod fa Ce nMpaBu NPeoLeHKa Ha TeKyLLoTo
CbCTOsIHME Ha 0By4yaBaHMs 1 HEroaTa NosvLMs B NPOCMPAaHCMeomo Ha yenume
[11].
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M3soa: Cb3paBaHeTo Ha cucTeMa 3a MoZenupaHe Ha Ou3Hec npouecu, Ha
6asaTa Ha KosiTo Aa ce aBTOMaTM3Upa peanusauusaTa Ha GopmMu Ha e-0byyeHmne
Ha paboTHO MSACTO, W3MCKBALLO yyacTWe B aAMWMHUCTPATUBHM npoueaypu ¢
pasnuyeH xapakTep, npearnonara NPOeKTUpaHe U peanusauus Ha 5 mMoayna cbe
cnepHuUTe dyHKLUMOHAMHOCTY,

Mogyn 1: Onucanue Ha paboTHM npoLecy.

Mogyn 2. AmanTvBHO reHepupaHe Ha paboTHM MoTouM (B pamkuTe Ha
W3MbJTHEHME HA KOHKpeTeH paboTeH npoLec).

Mopyn 3: Mogenupare u ,npecrneasaHe, Ha aganTuBHW LIENM B KOHTEKCTa Ha
noTpebutencka pons, KakTo W Ha NEepcoHarnHW LeNn B KOHTEKCTA Ha OTAENHM
notpeburenu.

Mopyn 4: MogenupaHe v 3ageiicTBaHe Ha “HabriogaBaluu’ npouecy, KouTo aa
morat Aa W3BnnyaT MHOpMaLMs 3a HaumHa, No KOWTO paboTHM NpoLeck npoTnyar
B KOHTEKCTA Ha pasnuyHn gocueta (B EMSG ToBa moxe ga ce mocturHe ¢
BOMbIIHUTENHO aBTOMATU3WpaHe Ha AeduHNpaHeTo Ha T. Hap. ,MaTpuum®, KouTo B
MOMEHTA Ce OMWCBAT Ypes3 TpUrepy Ha eauka EMS [12]).

Mogyn 5: MoaenupaHe 1 BkntouBaHe B Ae/CTBIE Ha ,BUPTYanHu noTpebutenu”,
Hanpumep ,BUPTYyaneH CTyaeHT" (61 Morno 4a ce NOCTUTHe C NOAXOA, aHANOMMYeEH 3a

4)

Mopen Ha agMuHucTpaTMBeH npouec B ey (Mogyn 1.)

Peanusauusta e npototun Ha Mogyn 1., 6asupaH Ha cuctema EMSG,
BKIMIOYBALLA OMMUCAHWE Ha CTBIKW, TPUrEpK, ,MaTpuum’, ,WwabnoHn®, paboTHu noToum,
Knacose AaHHU. M3non3eaHm ca u NOAXOAM 3a MHTErpaums C BbHLWHK 6asn gaHHm ¢
nomowta Ha paboThu notoun [13]. 3a agMuHMCTpaTMBHOTO OOCNyXBaHe Ha
npoueaypu B MY ce u3nonssa cucrema ,[TNOBAMBCKU ENEKTPOHEH YHUBEPCUTET®
(MeY). UenTa Ha HacToswwaTa pa3paboTka e fa npeacTasu Moaen Ha busHec npouec
3a aBTOMaTWU3NPaHO U3MbITHEHWE Ha aAMUHWCTpaTUBHA npoueaypa. OT cnucbka [7]
C aAMMHWCTPATMBHM NpOUEdypu e npeacTaBuM Mogen Ha mpouegypa
JIPEMECTBaHe Ha CTyAeHT*. Y4yacTealluTe agMWHUCTPATMBHW nuUa B Tasu
npoLeaypa ca UHCNEKTOp, CTYAEHT, AekaH Ha TekyL (akynTeT W JekaH Ha npuemall
thakynteT. B 4yacCTHMs crnyuait Ha npemecTBaHe Mexay CheLuarHocTu B Chbluus
(bakynTeT OekaHWTe Ha mpuemaly W Tekyw, ¢akynTeT ca edHa M Cblya pons.
AnmuHucTpaTMBHaTa npoleaypa ,[lpemMecTBaHe Ha CTYAEHT", onucaHa B ,3aKoH 3a
BMCLLETO 0Opa3oBaHMe” cTapTupa C NpeaBapuTenHOTO YCroBuE ,CTYAEHTHT fa e
NPUKMIOYMN ycnewHo nbpBaTa y4ebHa roguHa, Npu cnaseaHe Ha LbpXaBHUTE
nauckeaHus“. B mogena Ha 6usHec npoueca Tasu CTbMka € OTpa3eHa, KaTo
,CTyaeHTCKo cbeTosHMe". pu HecnasBaHe Ha U3MCKBaHMSATA Ha NPeABapPUTENHOTO
yCroBue crefpallara CTbhka B npoLeca e KpamHa, ¢ KoeTo NpoLechT NpuUKIoYBa.
[Mpy M3NbIHEHWE Ha AbPXaBHUTE U3NCKBAHUS NPOLIECHT Ce PasKknoHsABa U MoraT Aa
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ObOat u3MbNHEHW [fBa nognpoueca: [lpemMectBaHe Ha CTyAeHT B Apyra
CreunanHocT oT cbluma akynteT* umm llpemecTBaHe Ha CTYAEHT B Apyr
takyntet/BY3". MNoanpouecsT ,[pemecTBaHe B CneumanHocT B Cbluust hakynteT”
CTapTupa CbC 3asBfieHNe 3a NPEMECTBAHE — CTbIKA, MHMULMMpPaHa oT cybekT B pons
,CTYAEHT", B KOSTO y4acTBaT n CyOeKTH, CbOTBETHO B PONIS , MHCNEKTOP" (OTroBapsLLa
3a NpUeMaHETO W 0TPa3ABAHETO Ha NOCTLNUMNSA JOKYMEHT) U pons ,aekaH" (CybekT,
konTo pesonupa ¢ ,0m800peHne” unn ,0Tka3" 3asBneHueTo). Ha Tasn cTbrka
MpOLECHT Ce Pa3KNoHsBa KbM KpailHa CTbrKa (Mpy OTpuUaTenHa pesontouus) unm
KbM MOAMPOLEC, KOUTO MOAENMpa [LOKYMEHTOOOOpOT, CBbp3aH C npouedypa no
npemecteaHe. [pu nonoxutenHa pesoniouns ce W3MbIHABA CTbMKA, B KOATO Ce
WM3roTBAT JOKYMEHTY 38 CMPaBKa C OLIEHKM W CTYOEHTCKO CbCTOSIHUE 1 CE MPEeMUHaBa
KbM NMoanpouec ,3anncsaHe Ha HOBOMPUET CTYAEHT", MOAENMpaH OT ABE CTbMKW —
NOAroTBAHE Ha Habop OT JOKYMEHTY 3a 3aNKUCBaHe Ha CTYAEHT, KOATO Ce U3MbIHABA
oT cybekTa B pons ,CTYAEHT" 1 CTBIKA, N3MbIHABAHA OT CyOeKT B pons ,MHCMeKTop®,
KOMTO Npuema CTyLEeHTCKUTE JOKYMEHTU W Ha DasaTa Ha pesoniouusiTa Ha AekaHa,
reHepupa 3anoBef 3a 3anuCBaHe Ha CTyAeHTa, cref KoeTo NpoLechT npuknioysa. B
CTbrKaTa, NO3BONABALLA PA3KIOHsABAHE Ha Mpoueca KbM CTbika ,[lpemecTeaHe B
Apyr akynTet”, cybekTsT B pons ,CTYAEHT" MHULMMpa CThKK ,3asBneHne Ao [lekax
Ha Tekywy bakynTeT" u ,3asBneHne go [ekaH Ha npuemall, dakynteT", a cybektute
B pOnM ,AeKkaH Ha Tekyw, dakynTeT* u ,JekaH Ha npuemaly dakynteT* nocTaBaT
pes3ontoLmumM BbpXy JOKyMEeHTa 3asBneHue. B Tasn cTbnka NpoLechT ce pasknoHsBa
KbM W3MbIHEHWME Ha KpaWHa CTbMka (Mpy OTpuULaTenHa pesoniouus) unu Kbm
CTapTupaHe Ha NoAnpoLec Cnea nonoxuTenHa pesontouus. B nognpoueca mbpeata
CTBIKa CE N3MbIHSABA OT CYOEKT B ponst ,MHCIKTOP", KOATO U3rOTBS CrpaBka C OLIEHKN
W CTYOeHTCKO cbcTosHue. CnefpawlaTta cTbfka € nofnpouec ,3anucBaHe Ha
CTYOeHT, B KOWTO yyactaT cybektute B ponu ,CTyaeHT" u Hcnektop®. Cneq
YCMELHOTO NPUKMOYBaHe Ha nognpoLeca, usnara npouyeaypa ce duHanuaupa. Ot
HanpaBeHWs aHanW3 Ha agMUHWUCTPaTUBHWUTE MpoLedypW CTaBa ACHO, Ye Mexay
HAKOW CTbMKM € obycroBeHa Mpsika 3aBMCMMOCT W Te Ce M3MbIHABAT B CTpOra
NoCneaoBaTENHOCT, ONMpedenieHa OT HopMaTuBHaTa 0asa M ,3akoHa 3a BuUCLE
00pasoBaHue”, B KOUTO € pernameHTpaHa nocrnefoBaTeENHOCTTa OT efeMeHTapHM
JeNCTBNS, KaKTO M PedbT B KOMTO Ce M3MbIHABAT. TakuBa M3NUCKBaHWA He ca
HaNMoXeHU BbPXy BCUYKM €TamW Ha agMUHUCTpaTMBHaTa npouedypa, KOeTto
no3BoMsBa CTbMKMA, 338 KOUTO HSMa 3aKOHOBM M3WUCKBAHWS 3a peda Ha TAXHOTO
W3MbNHeHWe fa b6bpat camocTosTeNnHu B 6asata [JaHHM U Aa Ce W3BMKBAT U
U3MbIIHABAT MHOMOKPATHO Ha OHe3n MecTa B MpoLeca, KbAeTo Ce W3MbMHABRAT B
afMWUHUCTpaTMBHUTE npoleaypu. MogenbT Ha Beeku BusHec npolec e abeTpakTeH
WwabnoH Ha agMUHNCTpaTUBHaTa Npoueaypa. [Npu BCsiko cTapTupaHe Ha nMpoLec, ToM
ce CbOTHacs (MHMUMMpA) C pearnHW AaHHW 3a KOHKPETHa agMMHUCTPaTUBHA
npoleaypa ¥ yyactHuuuTe B Hes.. MHOXeCTBOTO OT Knacose, OTroBapsilM 3a
CbXpaHsiBaHe Ha MHopMaLMsTa U CThIKUTE Ca NPEeACTaBeHu Ha dur. 1.
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Knacose, cbabpxally AaHHWTE 3a CTyAeHTa ca UMme, (pakynTeTeH HoMep,
CMEeLMarnHoCT, CTYAEHTCKO ChCTOsHWE, rOAMHa Ha 3anucBaHe, OLleHka. Knacose,
CbAbpXaly OaHHM 3a [OKYMEHTUTE, KOWTO y4yacTBaT B afMMHWUCTpaTMBHaTA
npoueaypa — obsiCHeHMe MpW CMsHa Ha CTaTyc, PesoniouMs [eKaH, 3asBrieHue,
aKa[iemMnyHa cnpaBka, KBUTaHLWS 3a Takca, 3anoBeq 3a 3anucsaHe. CTbrkuTe, KOUTO

usrpaxgat mogena Ha 6u3Hec mpoueca ca

CblLECTBYBALLMTE KNACoBe.

File Windows Help

reHepupaHu Ha 0asata Ha

2

B # O | o o
Datadess 3
EiZ Data class
g 001 - Nwne Ha cryaent
4 002 - GakynTer %
%% 003 - Creumantocr Select step =]
004 - Kype
e 005 o [BT - Perverpaparte va craaee - i3
“14 003 - Gakynreren Homep 002 - Pesomouna ackan
! - CryaerTeko chcTosHue - 3aABAEHHE 53 SAMUCB3HE © HEBSET ST
006 - Cry, 003 - Cancel
g 007 - Fopuna Ha 3anucsane 004 - Aanerauia orpaeka
005 - CTyaeHTCR GheTorie el
#1400 - OBackenue npy cuAHa Ha cTaTyc 006 - JameAHHe A0 AeKaH TeKyW GaRyMET ED
%5 009 - OBACHEHHE PEsOIOUMA ASKaH 007 - Samesie 20 v crocerca
Mnarenatakca
13 010 - Ve wa gncunamna 009 - 3anoseq sa samMcsaHe
% 011 - MaerTudmiatop Ha aucumnamtiz o Mey 010 - MpemecTeane 5 apyr dakymer
- #3012 - Oueria g};
4 013 - Jloxyment sarenenie 013-
%5 014 - Pesoniouns Ackan 014-
2 015 - Keuranun 3a Takca g}g
4 016 - Mpurroueane na yebna rognta 017 - .
% 017 - [laTa 3aAEneHUE BKEAEMHNHE CMPaEKa s
4 018 - 3anenenue axagemia cnpaska Select head step
“% 019 - MHOropeace CNNCEK C NPHRABHATENRM N3 223 - Tupcewa crenka ~
%4 020 - 3anoees sa sanuceaHe cTyaeHT gg? asa
¢ 021 - Banenenue A0 AekaH Tekyw dakyTeT 532
- 3eRENEHYE A0 ASKaN ApYT baryTeT -
022- 3 pyT bany. 23
= 234-
(-5 Data tables o
e 9

Ourypa 1. Knacose 3a cbxpaHsiBaHe Ha MH(OPMaLMS M Ha MHOXECTBO OT CThKA

[ 001 - Perucroupane v cruaert

[ 006 - 3arenerwie a0
AeKaH Texyu darymer

7 007 Zarenervia oa
arateria
cnpaska

0 ot
Axagemma

&

[ 008 - Maarenaarca
[ 002 Pesomownn ackan

[ 005 - Crupenrcro cocronme

) ©.

[ 007 - Somonenve 2a axagerinna crpaska

[ 004 - Avaaerera cmpaska

[ 005 3anceasa
sanucsare

[ 010 Mpemecreare &
ApYr paryTeT

[ 002 - Pecomowin azar

®urypa 2. Mogen Ha npoueca ,lTpemecTBaHe Ha CTyAeHT"
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MogensT Ha npoLieca B cucTeMata e Bu3yanuaupaH Ha ur. 2. OT rnegHa Touka
Ha notpebuTens nocnefoBaTenHOCTTa OT CTBMKM, KouTo Tpsbea ga Gbaat
W3MbIHEHN, KOraTo Ce pasrnexaa KOHKPeTHa pons — [eKaH, PEKTop, WMHCMEKTOop,
CTYOEHT W 4p., Ce BW3yanuaupaT B pasfinyHW LBETOBe 3a OTAENHWS noTpebuten.
KOHTpONBLT MO M3MBITHEHWETO M YCMELIHOTO MPUKMIOYBaHe Ha JafeHa CTbhka W
npeMMHaBaHETO KbM CMeaBaLla CThbIKa B NpOLEeca Ce peanuanpa uypes Tpurepu Ha
cuctemara. Ctonku 006, 007 1 008 moraT ga 6baaT 3BBPLLEHN EAHOBPEMEHHO UMK
MOCNeAoBaTENHO B 3aBUCUMOCT OT KOHTEKCTA Ha M3MbiHeHMe Ha npoueca. CTbrka
002 ocurypsBa pasknoHsBaHe Ha MpoLeca B 3aBWCMMOCT OT pesynTata Ha
W3MbMHEHNE Ha YCIIOBUETO B HES.

3aknioyeHue

3a MomeHTa, OT 5-T¢ Moayna e peanusupad Moayn1. Mogynute, CBbp3aHu ¢
peanu3auus Ha aganTiBHU NOAXOAM 3a e-0bydyeHne Ha paboTHoTo MacTo (Mogynu
2. 1 3.) ca npegmeT Ha creggawa paspabotka, GasupaHa Ha npencTaBeHus
npoToTMN 1 Ha paboTHaTa pamka EMSG. Peanunsauusita Ha MogynuTe 3a Cb3aaBaHe
Ha ,Habniogasalyy npoecu” v Ha ,.BUpTYyanHu noTpebutenn” (mogynu 4. n 5.) cnegga
[Ja 13nonasa BbaMOXHOCTUTe, kouto EMSG npepocTass 3a aeduHnpare Ha Tpurepy
W Ha CreupaneH TMn 3agauu, CBbp3aHu ¢ HabriogeHne Ha npoLecy B n3sagka ot
pocveta. Heobxognmo e obave ga ce paspaboTaT cpefcTBa 3a MO-NECHO W
WHTYWUTUBHO Je(WHMPaHe Ha CbOTBETHWUTE TpUrepw, BKM. U Ype3 anpobupaHe Ha
MoZamdmKaLmmn Ha cera U3non3saHn MHCTPYMEHT!.
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AUTOMATION OF PROCEDURES OF WORK PLACE EDUCATION THROUGH
APPLICATION OF A BUSINESS PROCESS MODELLING SYSTEM AND
EXECUTION ENVIRONMENT

Georgi Pashev, Lilyana Rusenova, Georgi Totkov

Pestome: The work is related to improvement of a worker qualification in an institutional
environment. Learning is modelled as a Business Process in which various activities are
presented by process steps, derived from a work place context and educational goals. A
Business Process Prototype is created based on a proprietary EMSG System. The prototype
describes student re-enroliment in a different specialty at the University. In order to meet the
requirements for more adaptive e-learning approach, some recommendations for future work
are identified, such as “debugging process” and “virtual user” process.
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®ENCBYK BUPTYANIEH ACUCTEHT 3A E-OBYYEHME

leopau MNawes

Y Mauculi XuneHdapcku“
georgepashev@gmail.com

Pestome: Pabomama npedcmass moden u cucmema 3a cpelicbyk 6a3upaH eupmyarneH
acucmeHm — nompebumen 3a e-0byyeHue. [pedcmaseHa e yacm om peanusayusima Ha
asmomamu3aayusima Ha cb30asaHe Ha Ho8U NOCMose & coyuanHama Mpexa. [JeMoHempupa
ce Memod 3a UHMepaKkmMuUeH 0Me08op Ha 8bNPOC, 3adadeH om nompebumen 8 coyuanHama
Mpexa, Ype3 HaMupaHe Ha cemaHmuy4HoO 61UsKU pesynmamu. [JuckymupaHa e cmpykmypHa
Ouaepama u ca obsicHeHU aneopmumu 3a npeobpasysaHe Ha mekcm & JSON obekm u
obpamHomo.

Knioyosu dymu: 8upmyarneH acucmenm, d)eﬂC6yK, CcemMaHmu4Ho UHOeKcupaHe, cemMaHmu4Ho
mbpceHe

1. BbBepeHue

Bce no-akTyanHa e Temara 3a W3nonaBaHe Ha coupanHata mpexa eicOyk 3a
CeMaHTUYeH aHamu3 Ha CbObpPXaHWe, KakTO M 33 HaMmupaHe Ha pasnuyHu
notpebutenu ¢ koHkpeTeH npocdun. [1] npeacTaBs MoAen 1 cucTeMa 3a HamupaHe
Ha eKCnepTW B pasnuyHu npegmMeTHW obnactu, uanonasaiikn dencbyk. Mpasar ce
ONMUTM 3@ OLEHKa Ha eKCnepTHOCTTa uYpe3 CTaTUCTMYECKM MOZenu Kato
knacudukaums kbM k Han-0nmski M OLEHKa Ha TsIXHaTa ekcrnepTHOCT. [2] mpaBu
0030p Ha ynoTpebuTe Ha coumanHaTa mpexa B cdeparta Ha obpasoBaHueTo. [3]
OMMCBA HAKOW aCMEeKTM Ha U3NON3BaHETO Ha coLmarnHaTta Mpexa kaTto MHCTPYMEHT 3a
HamupaHe Ha 6baeLy yHUBEPCUTET Ha kaHauaaT CTydeHTu. [4] uscnensa BpbakaTa
Mexgy yyebHute cTunoBe Ha OOyyaBaHMTE W HauMHa, MO KOWTO Te wanonaear
coumanHaTa Mpexa. Beuuku Te3n paboTu Joka3Bar, Ye HanpaBneHNeTo, CBbP3aHo C
13ronaBaHe Ha couuanHu Mpexu B e-06y4eHNeTO e NepenekTMBHO HanpaslieHue,
KaKTO W HaMWUPaHETO Ha NOAXOASLO ChAbpXaHWE UMW eKCrepT 3a CBbpLUBaHE Ha
onpegeneHa uenesa pabota.

Hacroswara pabota ce okycupa BbpXy MOZEN M CUCTEMA, KOSITO YrecHsiBa
npoueca Ha e-0ByyeHune, KaKTO M HAMMPAHETO Ha MONe3HW y4ebHu AaHHW umm
ekcnepTu-npenogasatenn oT o0yyaBaHWTE 4pe3 M3MOM3BaHETO Ha BMpPTyaneH
aCUCTEHT, KOWTO MpefcTaBnsiBa BupTyaneH eicbyk notpebuten. 3a mogena w
peanusauusTa cu noctaeaMe cregHute uenu: L1: [la Moxe ga aBTomatuaupa
npoLieca no nocteaHe BbB Gencyk; LI2: la nogabpxa Bpb3ka kbM 6asa 3HaHUS OT
y4eOHu obekTn 1 ecknepty; LI3: basata 3HaHus OT yuebHM 0bekTH 1 exkcnepTn ga
nogabpxa CeMaHTUYHO WMHAEKCMpaHe WM ceMaHTU4HO TbpceHe; LI4: [la moxe Aa
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U3BBPLLBA CEMAHTUMYHO TbpCeHe Mo 3asBku Ha deiicbyk notpebutenn B Gasata
3HaHWS 1 Ja BpblUa Han-6nm3bk pesynTat OT 3asiBkaTa Ha noTpebutens.

2. Peanunsauus

LI1: ABTOMaTH3aLms Ha NOCTBAHETO BbB (HENCOHYK.

3a aBTOMaTM3aLMATa Ha NOCTBaHETO BbB elichyk ce usnonssa C/C++ 6asupaH
komnoHeHT, koiTo npe3 REST API Ha Facebook Graph API[5] nocTBa cbabpxaHue
B CMUCBbK OT LeneBn obektn (Hanp. dencbyk rpynu, CTpaHuLM, CTeHaTa Ha
BMPTyanHus notpeduten). 13anonsesar ce pasnuyHm WabnoHw, B CriyYanTe Korato ce
Cb3gaea MoCT UK KOMEHTap Ha nocT (Bux dur. 1.).

140 B if(lis_post){

141 pattern="curl -F 'access_token=%1"' “\"

142 "-F 'message=%2' \\"

143 "-F 'caption=%3' \\"

144 "-F 'description=%4' \\"

145 "-F 'link=%5' W\"

146 "-F 'plcture=%g' \\"

147 "https://graph.facebook.com/v3.1/%7/feed > one.txt";
148 & telse{

149 pattern= "curl -F 'access_token=%1' \"

150 "-F 'message=%2' “\\"

151 "-F 'caption=%3' \\"

152 "-F 'description=%4' “\\"

153 "-F 'link=%5' W\"

154 "-F 'pilcture=%6' “\"

155 "https://graph.facebook.com/v2.1/%7/comments > one.txt";
156 }

Our. 1. labnonn Ha REST 3asBka kbM GRAPH API
To3n KOMMOHEHT M3Non3Ba W cTpaTervs 3a ,3abnyxgaBaHe” Ha denchyk, e
noTpebuTENAT e YOBEK, KaTo NpaBw Cry4anHu No Bpeme 3abaBsHWs Ha NOCTOBETE U
komeHTapuTe. Crieg 3abaBsiHETO NpaBum camata 3asBka (BUX ur. 2.).

165 gstring aggition;

166 B for(int i=0; i<ntimes; i+){

167 now =QTime::currentTime():

168 gsrand (now.msec());

169 int p=qrand()%2;

170 addition+=((p==2)7".":"_");

171 +

172 mssgl=mssgl+addition;

173

174 QString query=pattern.arg(ui->acc_token->text(), mssgl, ui->caption->text(),
175| ui->description->text(), ui->link->text(), ui-=picture->text(), cur_id);
176

177 system(query.toUtfa() . data()):

178 cur_val++;
®ur. 2. CbanaBaHe Ha 3asBKka OT LWAbOH 1 AaHHK
L2-Li4: basa 3HaHWs, noaabpKalla CEMaHTUYHO MHAEKCHUPaHe U TbPCeHe
3a To31 KOMNOHEHT € u3non3eaH engkuHa Elastic (unm ElasticSearch), koitto e
pobpe n3secteH Java n REST 6asupaH NoSQL eHXMH 32 CbXpaHeHe, CEMaHTUYHO
nHaekcnpaHe Ha JSON obekTm.
Cb3gageHn ca npobHu JSON cTpykTypu Ha yvebHM 0DekTM M Ha ekcnepTy

(npenogaeatenu). Ha ®ur. 3. e npeactaBeHa NprMepHa SbpBOBMAHA CTPYKTYpa Ha
npenogaBaTer-eKCcnepT.
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lecturer | true
name George Pashew

teadh[0]
[ =]

discipline

I name I rMobile Applications I

Our. 3. MpumepHa abpeoBuaHa cTpykTypa Ha JSON o6ekT 3a npenogasaten

L. 4. Kpoc-komnunupaHe Ha 3asiBka OT YOBELLKM €3uK A0 3asBKa KbM Elastic
CEMaHTUYHO ThPCEHE.

3a ga mMoxe M300LWWO Ja ce Tbpcu 0DeKT ype3 ceMaHTMYHO nogobue, Tpsibea
3asBKaTa OT ECTECTBEH €3WK, Aa Ce npeBbpHe B WwabnoHeH JSON obekT 3a TbpceHe.
3a uenTa e MMNNEMEHTUPaH CregHNs anropuTbMm (BuX cur. 4):

I'IpeBe»(,u,aHe Ha aHr1. e3uK

MpeBexaaHe oT aHr. e3nK Kbm JSON 06eKT

CeMaHTUYHO TbpCeHe 1 BPbLUaHe Ha MbpBUsA Mo 6ansocT
pesynTar.

our. 4. MNocnefoBaTeNHOCT Ha CTHIKK NPU CEMAHTUYHO ThpCeHe

lLle pasrnename BcsAka efHa OT Te3M CTbIKW C KOHKPETEH NPUMep 3a TbpCeHe.
Heka pa3rnegame npumepHara 3asieka:

«Kowt npenogaBaten npenoaasa no MoGMITHM NpUNoxeHna?*
3asBkaTa MMHaBa NMPe3 CeJHUTE CThKK:
1. Cnep npeBexaaHe Ha aHrf. e3nk:
- “Which lecturer teaches on mobile apps?”
2. Cnep npeeexaaHe kbM WwabnoHeH JSON obexT:
- {lecturer: true, teach: “mobile apps”}

3. Cnep u3BbpLUBaHe Ha CEMaHTMYHOTO TbPCEHe, Hamupa Hait-bnnskus
00exKT, T031 onucaH ot ¢ur. 3.

our: 5: MNpuUMEPHO CEMaHTUYHO ThpCEHE
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3a cTbrka 1: aBTOMATU3MPAHOTO NPEBEXAaHE Ha aHIMUACKM 31K Ce U3Non3Ba
Java bubnuoteka: java-google-translate-text-to-speech [7].

3a cbnka 2: npeBoga kbM JSON 06eKT e peanuaunpaH anroputbm, KONTO Npasw
CnegHoTO:

3a BCAKo NpOCTO U3peyeHue (pasgenuten Mexay ,MPoCTH M3peYeHns” Moxe aa
en,.’

2.1. MNpemaxea BbNPOCUTENHM 1 NPEANO03N, Aa OCTAHAT CamMO ChLLECTBUTENTHM Y
rnaronu; B npumepa octasa ,lecturer teaches mobile apps".

2.2. MNpeBpblua CbLYECTBUTENHUTE B OCHOBHA (hopma: ,lecturer teach mobile
app”.

2.3. B ocTaHanus cnucbk OT CbLUECTBUTENHM W FIAronn Npasu CneaHoTo:

2.3.1. Ak0O uma CbLEeCTBUTENHO, KOETO HE € MocnefgBaHo OT  [Apyro
CbLUECTBUTENHO, ro NpeBpbLya B aTpubyT npeaukart, Hanp. lecturer: true;

2.3.2. Ako uma rnaron, nocneaBaH oT rpyna CbLEeCTBUTENHWU, UIMETO Ha rnarona
CNYXM 3a UMETO Ha HOBWSI aTpubyT, @ CbLIECTBUTENHWTE CMyXaT 3a TEKCTOBA
CTOMHOCT Ha aTpubyTa; Hanpumep: teach: “mobile app”;

2.3.3. Ako nma camo CbLLECTBUTENHN B NPOCTOTO U3pEYEHNE, MbPBUA OT TAX CE
M3nonsea 3a UMe Ha anVI6yT, a ocTaHanuTe 3a CTOMHOCT.

3a CcTbKNTE, N3NCKBALLM ONPEAENSHE Ha YacTUTe Ha peyTa 1 OCHOBHUTE hOpMM
ce u3nonsea goctbnHa npes REST API 6a3a 3HaHus wordsapi [8].

L|4. TeHepaTop Ha TEKCT OT eCTECTBEH €3k OT HamMepeH 0BEKT.

3a ga ce nocturHe u3uano Li4. e Heobxogumo da ce nomyyn OTFOBOP Ha
€CTECTBEHWS €3UK OT cTpykTypata Ha JSON obekTa. PeanuaupaH e anroputbm,
KOMTO [0 ronsiMa cTeneH e 0bpaTeH Ha TO3u, KOMTO € OMncaH B 2.3.

24. T'prM NMbpBO anVI6yT C M€ Name W 13Non3Ba CTONHOCTTa My KaTo Ha4yano
Ha U3peveHne. Cnep ToBa, 3a BCEKM apyr anVI6yTZ

24.1. AKO e CbLUECTBUTENIHO CbC CTOWHOCT MpeaukaT: reHepupa 4acTt oT
u3peyeHue: Hanpumep oT lecturer: true e reHepupa is a lecturer.

2.4.2. Ao e rnaron, NpeBpblLLa rnarona B TPETO IULE M OT CTOMHOCTTA reHepupa
HW3 3a CbllecTBUTENHM cred ToBa. Hanpumep: ot teach: [discipline: {name: “Mobile
Applications”}] we renepupa teaches Mobile Applications.

2.4.3. AKo € CbLUECTBUTENTHO CbC CTOWHOCT, pas3nuyHa oT Oynesa, ToraBa ce
reHepupa NpuUTexaTenHo no cregHus npumep: “name”; “Georgi Pashev” ctaea
whose/which name is Georgi Pashev.

W npu TpuTe BapuaHTa, CTOAHOCTTa aKko € OT TUN CRoXeH 0bekT, ce noanara Ha
HW30BO pekypcunBHO NpeobpasyBaHe Ha 0bekTa no ChbLUMTe NpaBuna.
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Facebook Graph API
Post Generator
Facebojok User
Object -> Text Text -> Object Query
Generator Generator

Object Browser

Elastic
Search
Database

Agent Administrator I

Cron Job Script Response
Queue Manager

Our. 5. CTpykTypHa Anarpama Ha BUPTYyamnHusi aCUCTEHT

Na cour. 5. e npefcraBeHa LANocTHaTa CTPYKTYpHa Anarpama Ha BUpTYyarHus
acucTeHT. Mpu nocTaBeHa 3asiBKa (TEKCTOB KOMEHTAP MM MOCT BbPXY CTEHaTa Unu
nn4HO cbobLLeHne) ot noTpebuten MeHepaTopa Ha 3asiBka 3a TbpceHe (JSON obexT)
OT TEKCT 3anucBa 3asiBkaTa B Konekums oT onaluku B Elastic.

B nocneacteue cneuuaneH ckpunT, KOWTO CE W3BMKBA OT KPOH YCryra B3uMa
CcnefBallaTa 3asiBka B Onallkata 1 Hamupa Han-6nm3kns B CEMaHTUYHO OTHOLLEHNE
00ekT, oTroBapsl Ha u3paboTeHaTa 3asBka. HamepeHuaT 0OeKkT MuHaBa npes
'eHepaTop Ha TekcT oT 0bekT 1 B nocnegcTere no Graph ID Ha TekcTa Ha 3asiBkaTta
Ce nocTBa KOMeHTap (0TroBop) npe3 leHepaTopa Ha MOCTOBE, KOMTO M3MON3Ba
Facebook Graph AP!. Mpu xenaxue, agMUHUCTPATOP Ha areHTa Moxe Aa nybnukyea
(Hanpumep Ha cTeHaTa Ha areHTa) usbpaH JSON obekT no cblyaTa cxema, no KosiTo
rO MpaBy U KPOH CKpUnTa.
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3aknioyeHue

Moxe fa ce TBbpay, Ye HacTosiiata pabota AEMOHCTpUPA HSKAKBO HWBO Ha
nocTuraHe Ha NOCTaBeHUTE CK Lienn, Ypes n3non3saHe Ha MHOro NPOCTN anropnuTmu,
KouTO MoraT Aa paboTaTt ¢ NPOCTW M3PEYEHUs 1 NPOCTW MO CTPYKTYpa AbPBOBUOHM
0BeKkTM, KOMTO ca Mmoaxoasliy 3a ¢encbyk BupTyaneH acucTeHT M ca Ao6bp
KOMMPOMUC MEXOy KayeCTBO Ha TreHepupaHuTe TEKCToBe U CnocobHOCT 3a
pasno3HaBaHe Ha 3asiBKi OT CTECTBEH 31K M 6bp30AENCTBUETO, C kOeTo TpsibBa 4a
p360TVI BVIpTyaJ'IHI/Iﬂ dCUCTEHT C prI'IVI oT o6yanaHV|, KOUTO Ca OT nopAaabka Ha
peceTkn. CnefiBa fja Ce HanpaBaT No-NPeLMaHn TeCTBaHNs U Npu HeobxoanumocT aa
Ce NPeMUHe KbM MO-CMOXHM NMHIBUCTUYHM anropuTMiA U NapaaurMin Ha NpeacTaBsHe
Ha obeKkTUTe WM MeTajaHW, CBbp3aHK C TAX, KaTo LIABNOHM 3a reHepupaHe Unm
npaBuna 3a napcasaHe Ha TekcToBe. [PeoMMCTBOTO Ha HACTOSLLMA NOAXod e, Ye
MoraT fja Ce reHepupat TekcToBe W 0e3 Aa ca HanMyHM TakuBa MeTafaHHW upes
MPOCTN anropuTMm.
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AN E-LEARNING FACEBOOK VIRTUAL ASSISTANT
Georgi Pashev

Pestome: The paper presents a model and a system for Facebook based virtual assistant,
which virtualizes a Facebook user. A partial implementation of posts automation is presented.
A method for interactive users’ questions response is discussed. A structure diagram of the
Virtual Assistant is presented, as well as algorithms for generation of text from JSON Obejct
and vice versa.
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ONE MODIFICATION OF THE ALTERNATING STEP GENERATOR

Borislav Stoyanov

Konstantin Preslavsky University of Shumen, Bulgaria
borislav.stoyanov@shu.bg

Abstract: In this paper, we propose a research on the modified alternating step generator
implementation based on feedback with carry shift registers. The scheme is proposed by
Schneier. We calculated the period of the derivative algorithm. The key gamma is statistically
tested with NIST test suite. The result of the analysis shows that the output data are such a
random physical phenomena generated.

Keywords: alternating step generator, pseudorandom bit generator, cryptographic analysis,
NIST test suit.

1. Introduction

Information technology is a vital part of our everyday life. Guarding its secret is
the crux of the matter. Despite the variety of encryption algorithms, we are still
exposed to glaring omissions in the protection of personal data by some multinational
companies. To illustrate my point, here is an example of Ref. [1] where information
was extracted so that the passwords of hundred millions of people using Facebook
Lite, millions of others Facebook users and hundreds using Instagram, were stored in
a text format without any protection.

The question of looking for new cryptographic primitives is always a priority for all
of the crypto researchers whose job is the protection of critical data. This way
companies will have more to choose from when it comes to protecting their users’
data.

Generators of pseudo-random numbers are a crucial primitive to a number of
algorithms for information technology protection. In this discourse is explored an
option of the interchanging generator of pseudo-random numbers. Its aptness is
motivated in the cryptographic systems.

2. One Modification of the Alternating Step Generator

The classical alternating step generator [2] is based on linear feedback shift
registers (LFSR) [3]. Because of successive cryptanalysis Schneier propose few
modifications of this generator [4], one of them with feedback with carry shift registers
FCSRs [5], Fig. 1.
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FCSR
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Figure 1. Modification of the Alternating step generator with FCSRs

3. Computer Realization

Let the period lengths of the output sequences of FCSRs are To=do-1, T1=d:-1,
and T2=dz-1 [5]. Then, if the lengths of R+ and Rz are coprime, the period of modified
alternating step generator will be So=(To.T1.T2)/GCD(T+,T2) and the linear complexity
is A(Z)=logz2(Set1). The modified alternating step generator is coded by C++ class
p_adic [6] with connection coprime integers in interval from 984059 to 2305883.

4, Security Analysis

To evaluate the randomness profile of the output stream generated by the
analyzed generator, we used NIST statistical test package [7]. The NIST software
includes sixteen tests. The tests fix on a variety of different types of non-randomness
that could exist in a sequence. These tests are: monobit, frequency within a block,
runs, longest-run-of-ones in a block, binary matrix rank, discrete spectral, non
overlapping template matching, overlapping template matching, universal, linear
complexity, serial, approximate entropy, cumulative sums, random excursions,
random excursions variant.

The testing process consists of the following steps [7], [8]:

(1) State the null hypothesis. Assume that the binary sequence is random.

(2) Compute a sequence test statistic. Testing is carried out at the bit level.

(3) Compute the p-value, P~ Vvalue €[0.1]

(4) Compare the P-\aluetoa Fiy a where @<(0.00010.00  gyceess is
declared whenever P—Value 2 a - otheryise, failure is declared.

Given the empirical results for a particular statistical test, the NIST suite computes

the proportion of sequences that pass. The range of acceptable proportion is
543 [PA=P) A

determined using the confidence interval defined as, m  where P=1-a,

and mis the number of binary tested sequences. In our two setups m=1000. Thus the

0.99+3 | 29%00 _ 99,4 0.0094392
confidence interval is 1000 . The proportion should lie
above 0.9805607.
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The distribution of p-values is examined to ensure uniformity. The interval
between 0 and 1 is divided into 10 sub-intervals, and the p-values that lie within each
sub-interval are counted. Uniformity may also be specified trough an application of a
#* test and the determination of a p-value corresponding to the Goodness-of-Fit
Distributional Test on the p-values obtained for an arbitrary statistical test, p-value of

2 (K -m/10)?
the p-values. This is implemented by computing Y TE mo , Where Fiis the
number of p-values in sub-interval i, and m is the number of tested sequences. A p-
value is calculated such that P~\aluer =igame(9/2, 7%/2) ¢ p-veluer >0.0001
then the streams can be regarded to be uniformly distributed.

1,000, 000, 000 bits were generated using the modification of the Alternating Step
Generator. The results are tabulated in Table 1.

Table 1: NIST test results

NIST statistical test p-value pass rate
monobit 0.877083 991/1000
mlock-frequency 0.415422 992/1000
cumulative sums (Forward) 0.346443 1000/1000
cumulative sums (Reverse) 0.616305 994/1000
runs 0.360287 993/1000
longest run of ones 0.373625 990/1000
rank 0.481479 990/1000
spectral 0.490483 993/1000
nNon overlapping templates 0.496351 992/1000
overlapping templates 0.007584 994/1000
universal 0.953089 997/1000
approximate entropy 0.1455750 | 989/1000
random-excursions 0.026588 598/601
random-excursions variant 0.915549 598/601
serial 1 0.270849 995/1000
serial 2 0.596371 993/1000
linear-complexity 0.877083 990/1000

The minimum pass rate is more than 980 and the p_values are in range >
0.007583. Compared with similar pseudo-random algorithms [8-13] the analyzed one
has good statistical results, the output data are such a random physical phenomena
generated.
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Conclusion

We have presented theoretical and statistical results of the modified alternating
step generator based on feedback with carry shift registers. Based on the analysis
the modified alternating scheme has suitable characteristics for cryptographic
primitives.
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OBPA30OBATENIHK UT'PWU, NOANOMATALLMA OBYYEHUETO MO
WHOOPMATUKA B 8. KNAC MPU NU3YYABAHE HA TEMATA
»wHUCNATA U TEXHUTE NPEACTABAHNA"

Emunusi Hukonosa

t03Y "Heogpum Puncku®, brnacoeszpad
e_nikol@abv.bg

Pestome: B cmamusima e npedcmageH npomomun Ha obpasosamesiHa KOMNIOMbPHA U2pa,
nodnomazawa 0byyeHuemo no uHghopmamuka 6 8. Knac npu u3dydasaHe Ha memama
Lducnama u mexHume npedcmaegsaHus“. [pedcmageHo e u onucaHue Ha Cblyecmsysalyu
06pasosamestHu Uepu, C8bP3aHU ¢ masu mema.

Kntovoeu dymu: obpazosamesiHu KOMNIOMBbPHU U2pu, GpolHU cucmemu, obydyeHue no
UHGhopMamuKa, yucnama u mexHume npedcmagsHust

1. BbBepeHue

lMocneaHoTo feceTuneTve ce xapakTepuaupa ¢ HenpeKbCHATO HamansBaHe Ha
MOTWBALMSTA U MHTEpECa Ha yuYeHWuuTe. 3a CnpaBsHe C Tasu TEHAEHUMs BCe no-
ronsiMa nomynsipHOCT Habupa M3non3BaHETO Ha  0OpPa30BaTENMHM KOMMIOTHPHM
urpn(OKW) B 0by4eHneTo. YUpea TAX yueHNLUTE Ce NOTansT B NPOCTPAHCTBA, KbAETO
npunarat M ynpaxHsBaT 3a4blbOYEHO MUCIEHE U YMEHWS 3a peliaBaHe Ha
npobnemu, pasBuBaT CBOETO JIOTMMECKO  MIWCTEHe, TecTBaT — XWUMoTeaw,
ekcnepuMeHTMpaT 1 passueat ctpaterum[1].

B Bbwnrapus wusnonssaHeto Ha (OKW) B oByyeHueto Habupa Bce noseve
noaapbLXHNLM cped neparosnTe. B uacneasaHeTo, HanpaseHo B [7], ce nocousa, Ye
49% 0T BCUYKW U3CNEABAHN YYMTENM, KOUTO NPOBEXAAT 0DyYeHMe no maTemaTuka,
(usnka,  XuMus,  TexHomornM W NpeanpuemMavecTso,  M3nonssar B
npenogaearenckata cu npaktuka OKI.

3agaunte, CBbP3aHW C Wrpu, cTaBaT BCE MO-MOMYNsPHM U B 0OYYEHMETO MO
KOMMIOTbPHU  Hayku[5]). OBpa3oBaTenHuTE WrpW, W3NON3BaHW B KypcoBETE NO
nporpammpaHe, ce CYn1TaT 3a nosiesHu 3a 0by4eHMETO, 3aLL0TO MOATUKBAT YYEHULUTE
KbM aKTWBHO y4yacTvie M B3aWMOZENCTBME C AEMHOCTUTE Ha urpata, marpaxgar
YMEHUs1 3a peliaBaHe Ha npobrnemu, 3a MOTMBMPAHE Ha Y4eHWUMTE M 3a
MO3WLIMOHMPAHE Ha Y4eHULUTE B NO3HAT KOHTEKCT [2], [3], [4].

Te ca MOLLHO CpesCcTBO 3a NOBULLIABAHE HA MOTUBALMATA W aHIaXUPAHOCTTa Ha
YYEHWLUUTE WM B vacoBeTe NO WHQopmaTuka. ToBa Me MOATUKHA [a Cb3gam
obpasoBatenHaTa kKOMnOTbpHa urpa BS, kosTo € nogpobHO onucaHa B HacTosIwaTa
cratus. lpu peanusupaHe Ha urpata ce pbKoBOAEX OT  3aNOXeHUTE, CbriacHo
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HoBaTa YyyebHa nporpamal9], KOMMETEHTHOCTW KaTO O4YaKBaHW pesynTatn OT
obyyeHneTo no Temarta ,Mucnarta u TeXHUTE NpeacTaBsaHUS'”.

2. CouwecteyBawu OKU 3a nsyvyasaHe Ha Temata ,Yucnata U TexHute

npeacraBsaHua“

CobluecTByBaT peguua wrpu, KOUTO Morat fa nognomorHat obyvyeHneTo no
nocoyeHata Tema. B MHOrO OT TAX pasnuumsTa Ca HEesHauuTeNnHW, €70 3allo B
Tabnuua ca BKMKOYEHW CAMO HSKOMKO WUrpMW, KOUTO Ce pasnuyasaTt no obnact Ha
3HaHus u/unm no cueHapui. Besika ot n3bpoenuTe urpn e JocTbnHa on-line.

Ne |  XapakTepucTika

Onucanue / peanuaauus

1. |3arnaBve v agpec Ha
urpata

Numeralsystems
http://planetad2.com/it/numeralsystems/bg.html

MnaHeta 42 e HesaBuUCUM HayyeH npoekT Ha Oro Bob 3a
paspaboTka ¥ nybnukyBaHe Ha 6e3nnaTtHi obpasoBaTenHm
y4ebHM rpy OHNarH.

Wrpata e Flash 6asupaHa..

[n3zaiH

Numeral Systems

Interactive Knowledge Board

O6nacT Ha 3HaHWS

npeﬂCTaBﬂHe Ha 4ucnata B [ABOMYHA, [eceTn4Ha ¢
LeCTHageceTn4Ha 6p0|ZHa cucrema.

CueHapui Wrpaewumst TpsbBa ga onpegenn ocHoBata Ha OpoiiHata
CUCTEMA, B KOSITO € 3anu1caHo [afeHo YMCTO.
Hepoctatbk 3a yacT OT uMcnaTa He MOXe [a ce onpefeni egHo3HauYHo

OCHOBaTa Ha bpoiHaTa cuctema.

2. | 3arnaBue u agpec Ha
urpata

Binary game
https://www.crazygames.com/game/binary-game
Wrpata e Flash 6asupaHa
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ObnacTt Ha 3HaHus

npe,D,CTaBFIHe Ha 4Yucnarta B AecetnyHa U B ABOUYHA 6p017|Ha
cucrema. ﬂpeMMHaBaHe OT [BOMYHa 6p017|Ha cucrema B
AeCeTnyHa n 06paTHO.

[unsaiH

CueHapuit

TpsbBa fa ce HanwLLe 4eCceTNYHOTO NPEACTaBSAHE Ha YUCMOTO,
M3n1caHo B ABOMYHA GpoitHa cuctema unu obpaTHo, Korato e
WU3N1CaH JECETUYHUST 3anuC — Aa Ce onpeaent ABONYHNS.
[pw rpelLeH OTrOBOP YMCNOTO OCTaBa Ha ekpaHa.

Mpes onpeneneHu WHTEpBanyM OT Bpeme Ce MosBsBa HOBO
yncro.

WrpaTa npuknioyBa, KOrato ekpaHbT CE 3aMmbfIHW C yicna, 33
KOMTO He e MOCOYEH NPaBUIHUAT OTIOBOP.

3arnasue v afpec Ha

Flippy Bit

urpata http://flippybitandtheattackofthehexadecimalsfrombase16.com
Wrpata e [gocTbnHa W KaTo CcaMOCTOsTENHO ©GeannaTHo
npunoxeHue 3a Android 2.0.1 1 no-HOBW Bepcum.

[wnzaitH

O6nacT Ha 3HaHus

I'IpeMMHaBaHe OT ABOMYHA KbM LIECTHaAeCceTU4Ha 6p0|71Ha
cucrema
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CueHapui

Uenta Ha wrpata e pa ce 3awutm 3emsata  oOT
LIECTHANCETUYHN HaLleCTBeHMUM. butoBeTe B AONHWA Kpaii
Ha urpaTa TpsbBa fJa ce NPOMEHAT, Taka Ye Aa ce nonyuu
ABOWYHWSAT 3anuC Ha LUECTHARECETUYHO YMCMO, W3MKUCaHO
BbpXy HskoW OT netawute obektu. Mpu BCAKO NpaBuriiHO
M3NMCBaHE KbM CbOTBETHMS NETAL, obeKkT ce w3cTpensa
pakeTa, KOSITO ro yHuWoxaBa. Wrpata npuknioyBa, Korato
HSIKOM OT HalLeCTBEHULMTE AOCTUrHE OBbHOTO Ha WUrpanHoTo
none(3emsrTa).

4. | 3arnasve 1 afpec Ha
urpata

Binary Bonanza
https://games.penjee.com/binary-bonanza/
WrpaTa e Flash 6asupana.

[nzaiH

BMNARY B@NANZA
re"iéﬁk! Level 1
FIND THE NUMBERS. l
FIND THE NUMBERS:

7

2
6
1
0

O6nacT Ha 3HaHus

lMpeMuHaBaHe 0T AeCeTUYHa KbM ABOUYHA BpoiiHa cucTema

CueHapuin

TpsbBa ga ce 06pa3yBa ABOMYHUAT 3aMMC HA BCAKO OT NETTe
yucna, 3anucaHu B AsicHaTa YacT. 3a LenTa e Heobxoaumo fa
CBbPXETE MOCNefoBaTeNHO HAKOMKO Aonupawy ce Mo
XOpU30HTara unn BepTukana Keagpatyeta ¢ GuTose. Besika
kreTka MOXe [a y4acTBa B 3amuca camo BeAHbX, Ho 6e3
orpaH14eHus Npu 0bpasyBaHeTo Ha HOBM Yucna. Tpu BCsKO OT
creaBallyuTe HUBA Ce yBeNnyaBa BpoAT Ha GUTOBe, yyacTBally
B 3anmuca.

3. Mogen 3a OKU no uHchopmatuka, nognomarawa oby4yeHneTo no
Temara ,Yucnara u TexHuTe npeacTaBAHUA"
3.1. Meparornyecku xapakTepucTUku Ha urpata BS

B HacTosLms aHann3 1 onucaHue, NefarormyeckuTe XapakTepucTuki Ha urpata
ca HanpaBeHu Ha B6a3aTa Ha cxemarta npeanoxeHa B [8]:

» Ob6nacT Ha 3HaHWa — MHopmaTuka 8. knac, Tema ,Yucnata M TexHuTe

npeacTaBsHus”,
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* Llenn Ha obyyeHMeTO — npunaraHe Ha 3HaHWATa 3a NPEBPbLUAHE OT efHa
BpoiHa cuctema B Apyra, 3a cbbupaHe 1 u3BaxgaHe B 4BOMYHA BpoiHa cucTema.

+ T[lpocneasiBaHe/oTYnTaHe Ha NOCTUKEHWSITA — NMPW NpaBUIEH OTrOBOP Ce
nomnyyasa no eaHa Touka. py 13nonasaHe Ha urpata 3a OLeHsIBaHe Ha y4YeHuuuTe,
TpsibBa ga ce WMa MpeaBup PEe3ynTaTbT OT MbpPBUTE YETUPU HWBA, TbIl KaTo
CneBaLLuTe CbabpXaT MaTepuar, KOWTo He e BKIHYEH B y4eOHOTO ChabpXaHue 3a
8. knac. Moxe fa ce 13non3ea CrefHaTa ckana 3a OLeHsBaHe:

Toukw OueHka
Ot 0 40 3 To4km Cnab(2)
Ot 4 o 7104kM CpeneH(3)
Ot 8 go 11 To4kM [Jo6bp(4)
Ot 12 go 15104KM MH. [obbp(5)
16 1 noseve OTnmnyeH(6).

* [lonoxwutenxu CTUMYNK 3a urpaya — TO4KN.

» Twun Ha urpata cnopef HeHata passuBalLa (yHKLWS - pasBUTHE Ha yMEHNS,
3HaHWA 1 NOTMYECKO MUCNEHE.

«  Twvn Ha urpaTa cnopeg cLeHapus - TecT

* B3aumopencTane Ha urpaya C octaHanuTte urpadu u urpata - VlrpaTa €
MHOUBMAYaNHa U UrpaybT HAMa Jocer C Apyrn urpadu.

* HwBO Ha TPyAHOCT B CLOTBETCTBHUE C LienuTe Ha 0byyeHueTo - 3apaumte B
MbPBUTE YETWUPM HUBA Ha urpaTa JocTuraT 40 HUBO NpunaraHe, a B crefsallure —
[0 HUBO CHTE3 N0 TaKCOHOMUSATa Ha briym [1].

* Bb3mOXHOCTM 3a nmpunoxeHue — 3a 3aTBbpXKAABaHE Ha 3HaHWATa W
YMEHWSTa Ha YYyeHuuuTe, 3a OnpegensHe CTeMeHTa Ha YycBOsBaHe, 3a
OCbLLECTBSABAHE Ha TEKYLL KOHTPOI, 3@ Pa3BUTUE Ha NIOTMYECKOTO MUCTIEHE.

3. 2. CueHapwii Ha urpara

Wrpata BS cbabpxa 16 HMBa — no veTnpu 3a paboTa B GpoiiHa cucTema ¢ OCHOBa
2,34n5,

Bbnpocute BBB BCAKO OT HMBATa Ca YeTUPM W Ca CTEMEHYBaHU Mo TPYAHOCT. B
MbPBUS BLMPOC y4acTBa Cy4anHo YNCIo, KOETO B AeceTuyHa BpoitHa cuctema e ot
uHTepsana [0,63], BbB BTOPK BLNPOC y4acTBa YMCNO OT uHTepBana [64;127], B Tpetu
BBMPOC YMCNOTO € OT uHTepBana [128;192]. u B YeTBLPTM BLAPOC — OT UHTEpBana
[193;259].

Mpu rpelueH OTroBOP Ce MosiBsiBa HOBA 3aragka CbC CbliaTa TpygaHocT. Mpu
JonyckaHe Ha 4 rpeLuku, urpata NpuknoyBsa.
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MbpBO HUBO

Cnyxu 3a npemuHaBaHe OT JeceTuyHa KbM [BoMdyHa GpoitHa cuctema. Ha
ekpaHa ca Bu3yanuaupaHn ocem byToHa, Bbpxy KoUTo e nsnucaHa uudpata 0 unu 1.
Mpu LpakBaHe BbPXY BCEKM OT TSIX HALMMCBLT ce npoMenst oT 0 Ha 1 v obpaTHo. Ypes
Tean OyToHu noTpebutensTt TpsbBa Aa obpasdyBa ABOWYHMS 3anMWC HA AafEHO
[ECETNYHO YMcro. 3a ynecHeHVe Ha Urpaelums Hag BCekn OT ByTOHMTE e uanucaHa
CTOHOCTTa Ha CbOTBETHATA CTEMeEH Ha uncnoTo ase(Purypa 1).

g HUBO: 1 rpeuiku: TOuKM: 0 Bpeme: 0:00:11

HamepeTe 3anuca Ha yucnoto 29 B 6poitHa
cUcTeMa c ocHoBa 2

128 64 32 16 8 4 2 1

Queypa 1. bpeo HUBO

Bropo HuBO
Cryxu 3a npemMuHaBaHe OT ABOWYHA KbM JeceTuyHa bpoitHa cuctema. Tyk ce
W3MCKBA MrpaeLLmMsT Ja 3anuile B TEKCTOBO MOMe AECETUYHWAT 3anuc Ha OafeHo

ABOWYHO Yucno(Purypa 2).
% HMBO: 2 rpeuiku: TOUKK: 5 Bpeme: 0:03:26 X

HamepeTe AeceTUYHUAT 3anMMc Ha YMUC/I0, KOETO €
3anucaHo B 6polHa CUCTEMa C OCHOBa: 2

128 64 32 16

8 4 2 1
o1+ ]ofofo] s QS

Q@ueypa 2. Bmopo Hugo
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TpeTto HMBO
Cnyxm 3a cbbupaHe Ha uncna B BouyHa BpoiHa cuctema(durypa 3).

HMBO: 3 TPeLKm: TOuKM: 9 Bpeme: 0:03:53

MpecMeTHEeTe cymarta Ha YMcaaTta, 3anmMcaHu B
6poifHa cUcTeMa C OCHoBa: 2

11 jo0joj1j1ij1
ofiifofefofefo]ol

®urypa 3. TpeTo H1BO

MNposepu

YeTBBHPTO HUBO
Cryxu 3a u3BaxgaHe Ha yucna B gBonyHa bpoiHa cuctema(®urypa 4).

59 HUBO: 4 rpeuiKn: TOUKK: 15 Bpeme: 0:07:45 X

MpecMeTHeTe pa3aMKaTa Ha YMcaaTta, 3anMcaHu B
6poifHa cMcTeMa C OcHoBa: 2

Queypa 4. Yemebpmo HUBO

CnepBaluuTe HMBa B UrpaTa ca aHaroruyHu, Ho OCHoBaTa Ha 6p0|F1HaTa cucrema
€ No-BUCOKa.

3a ga Moxe CpaBHUTENHO ObP30 U NECHO Aa Ce W3BbLPLIBAT AeCTBUSATA Mpu
BCAKA OT OPOMHUTE CUCTEMU, HAW-FONSMOTO YUCMO, KOETO MOXe Aa y4acTea BbB
BbNpocuTe, € 255.

3a BCeku BepeH OTroBOp MrpaewmsT monyyaBa 1 Touka. Mrpata otumta u

BPEMETO 3a W3MbJIHEHWE Ha 3afaHnsATa, KOeTo Moxe Aa Gbae W3Nom3BaHo KaTo
LOMbIHUTENEH KPUTEPUN 38 OLIEHKA.
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3.3. TexHonornyHa peanusauus

Wrpata e HanucaHa Ha eauka 3a nporpamupaHe C# B cpepa 3a paspaboTka:
Visual Studio 2017. Ha To31u eTan e pa3paboTeHO CaMO AECKTON MpUIIOXeHWe,
paboTeLlo nog onepaunorHata cuctema Windows10.

3. 4. [ipyr1 npunoxeHus Ha urpata

MogensT Ha urpaTa Moxe fia ce U3non3sa B 0by4eHWeTo no uHgopmatuka B 8.
knac M npu Cb3daBaHe Ha MNpUnoXeHuss ¢ rpacuyeH noTpebutencku
nHtepcenc(ITIN), CbOTBETHO KbM TEMUTE:

- lpoekTupaHe Ha rpacuyeH noTpebuTenckn wHTepdenc(cb3naBaHe Ha
HavarnHus ekpaH Ha urpara).

- TporpaMHi KOHCTPYKUMM 33 peanu3auns Ha pPasKOHEHW UM LMKIUYHM
anropuTMU(ITbPBO 1 BTOPO HUBO OT Wrparta).

3aknioyeHue

C 6bp30TO pasBuTME Ha KOMMIOTbPHWTE TEXHomoruM, 0bpasoBaTenHuTe
KOMMIOTbPHU WIpW LLE HammupaT BCe MO-LUMPOKO MpUMoxeHue B yyebHWs npouec.
Wrpute moraT fja ce 13non3Bat kato MeTod 3a OLIEHKa U CaMOOLIEHKA KaKTo Y 1oMa,
TaKka u B yqunuie.

Upe3 u3non3saHe Ha NMPeACTaBEHUTE B TOYKA 2 UFPW, YYeHUUW Lie moraT Aa
3aTBbPASAT 3HaHWSTA CM 3@ NpeMuHaBaHe OT edHa bpoiiHa cuctema B Apyra. 3a
pasnuka oT TaX, urpata BS Bknioysa v aeiicTausiTa CbbupaHe 1 u3BaxaaHe, KOUTo
ca BKMOYEHN B y4ebHOTO CbAbpkaHue No uHdopmaTika 3a 8. knac. [pyro
npeaMmcTBO Ha urpata e, Ye TS MOXe da Ce W3MOMn3Ba 3a YCBOsSBaHe W
3aTBbpXXAaBaHe Ha HOBW 3HaHWA NpU Cb3daBaHe Ha MNPUNOXeHUa C rpa(bvmeH
notpebutencku nutepdenc(rn).

B 6baelle ce npeaswxaa ga ce pa3paboTi MOBUIHO U MHTEPHET NPUIOXeHNe
Ha urpara, B KOeTO a Ce NPOMEeHN OTYNUTaHeTo Ha TOLIKI/I(B 3aBNCMMOCT OT HMBOTO U
BPEMETO 3a U3MbIHEHME Ha [afieH BLMPOC) U Aa Ce NOAAbpXa knacauus Ha Haii-
BobpuTe pesynTatu.

WHTepec 3a Obgeluym nscneasaHns NpeacTaBnsBa MHEHMETO HA yYeHULUTE W
Y4UTENUTE, OTHOCHO NPEANOKEHUTEe MOLENM Ha 06pa3oBaTENHM Urpy.

BnarogapHoctu

CraTusiTa e YaCTUYHO (hrHaHCMpaHa no NPOoeKT ,I1efarornyecky 1 TeXHONOrNyYHu
XapaKTepUCTVKM Ha 0Opa3oBaTeNHUTE KOMMKOTBPHM Mrpun®, gorosop AH-05/10, 2016,
OHU
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EDUCATIONAL GAMES IN SUPPORT OF TEACHING OF INFORMATICS IN 8TH
GRADE, STUDY TOPIC "THE NUMBERS AND THEIR REPRESENTATIONS"

Emilia Nikolova

Abstract: The article presents a prototype of a new educational computer game supporting the
Computer Science education in 8th Grade, study topic "Numbers and their Presentations”. It
also describes existing educational games related to this topic.

Keywords: Educational Computer Games, Numerical Systems, Computer Science Education,
Informatics Education, Numbers and their Presentations.
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EAWH MOAEN 3A ®OPMUPAHE U OLIEHKA HA
NPO®ECUOHAINHU N KNOYOBU KOMNETEHTHOCTH
Y CTYAEHTUTE

Kupuna Bolikoea

Mnoeduscku yHueepcumem ,[Mauculi XuneHdapcku*
kirina.boykova@gmail.com

Pestome: Hacmoswama nybnukayusi npedcmass eduH mModen 3a hopmupaHe U OUeHKa Ha
npoghecuoHaHuU U KImo4osu KoMnemeHmHocmu y cmydeHmume, Heobxodumu Ha mnadume
Xopa 3a maxHama ycnewHa npoecuoHasHa peanu3ayus 8 coepama Ha UHGOPMaYUOHHUME
mexHosnoeuu. KomnemeHmHocmume, KOUmo ca eK/TYeHU 8 Modena ca: KOMYyHUKauust u
obuwjysaHe Ha 4yx0 e3uk, QueumasnHa KOMNemeHmHoOCm, yMeHUe 3a yyeHe, obwecmeeHama
U epax0aHcKa KOMNemMeHmHOCM, UHUYUamueHocm u npednpuemayecmeo.

Knioyosu 6yMU.’ KIH408U KOMNEMEHMHOCMU, KOMNEMEHLUU, KOMNeMEHMHocmeH Moder,
UHbOPMaUUOHHU MeXHOIo2uU.

Mpe3 mbpBus TpuMecTbp Ha ydvebHata 2016/2017 rogwHa BbB OMU Ha
lroBamBCKM YHUBEPCUTET ,[lancuin Xunengapekn®, B 4acoBeTe Mo aHrUACKN e3unK
Belue npoBeseH NeAarorMyecki eKCepuMEHT, YnaTo Len Gelue Ja ce KOHCTpyupa 1
anpobupa  TexHonmormyeH  obpasoBaTeneH  mogen (C  BapuaHTM  Ha
y4yebHOMo3HaBaTeNHO cbabpxaHne B cdepata Ha WKT) 3a dopmupaHe Ha
npodecuoHarnHu 1 KNio4oBM KOMNETEHTHOCTU Y cTyAeHTUTe oT PMI B npoveca Ha
MOAMNOMOTHATOTO ~ OT  MH(OPMALMOHHW W KOMYHWKALMOHHM  TEXHOMOTUM
KOMMETEHTHOCTHO OPUEHTUPAHO Yyxa0e3nkoBo obyyeHwe [1]. Mpu paspaboTBaHeTo
Ha TexHomoruyHus obpasoBateneH Mmogern, (oKyCcbT 6Oelle nOCTaBeH BbpXy
KOMMNETEHTHOCTUTE M KOMNETEHLMUTE, KOUTO MoraT Aa ObaaTt popMUpaHu 1 passuTy
y CTyaeHTuTe U Te 6sxa NpeacTaBeHn B aBTOPCKM KOMMETEHTHOCTEH Mogen. Mpe3
nocneaHuTe 4Be roguHm 6sxa NpeanprueTy peanua MepPKU U HanpaBeH 3HAYUTENHN
KOpekuuu B MOAena, 3a da Ce MoBWWM HeroBaTa obpa3oBaTenHa CTOMHOCT.
MybnukauusTa NpeacTaBs €4UH YCbBBPLUEHCTBAH KOMMETEHTHOCTEH MOAEN, YUHUTO
XapakTepucTukn 3a (opMUpaHe U OLeHKa Ha NPO(ECHOHANHWN W KMIOYOBH
KOMMNETEHTHOCTU Yy CTyAeHTUTe MoraT da BapupaTr B 3aBUCUMOCT OT yyebHaTta
BUCLUMNIIMHA, HMBOTO Ha oOyyaemuTe, KakTO W Bb3pacTTa WM, KOETO [Aasa
Bb3MOXHOCT 3@ MHTEPANCLNNIMHAPHOTO MY MPUIOKEHKE.
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NPEACTABAHE HA
NMPOEKTW
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MPOEKT SPEAR - NOAKPENA 3A BbBEXAAHE HA MNJIAHOBE
3A NOJIOBA PABHOIMOCTABEHOCT B AKAIEMUYHWTE
CPEON N HAYYHOU3CNEOOBATEJICKATA OEMHOCT

MapTHbopu: 11 NapTHLOPCKW OpraHu3aLmMn oT 9 eBPONENCKM CTpaHu
SDU- e ~p Emame )

MpoektbT SPEAR agpecupa npobnemute CBbp3aHu ¢ MHTErpUpaHe Ha NpUHLMInNTE
332 PaBEHCTBO MEXAy MOroBeTe B aKafdeMUYHUTE Cpeau W HayyHou3crnemoBa-
TENCKUTE MHCTUTYLMM. OCHOBHUTE AEMHOCTU Ca HACOYEHW KbM MPOEKTUpaHe, nna-
HWpaHe, NpunaraHe, HabnogaBaHe M OLEHKa Ha MEePKUTE, KOUTO Ce Npeanpuemar B
PaMKMTE Ha WHCTUTYUMWUTE OT INedHa ToYKa Ha PAaBHOMOCTABEHOCTTA Ha MOSoBeTe,
3a ga Gbaat npeoponeHy HepaBeHCTBaTa NMog kakeaTo M fa e ¢opma, B HayyHo-
13CrneaoBaTeNCKUTE OpPraH13aLy 1 BUCLLMTE YYnnmLLa.

OcHoBHa uen Ha ekuna Ha Y ,,Mancuit XuneHgapcku® e ga cb3gage 0CHOBA 3a
HacbpyaBaHe, ykpensaHe, OCUrypsiBaHe 1 3ana3BaHe Ha paBeH AOCTbI 3@ CTYAEHTH
W CMYXWUTENW Ha YHMBEpCUTETa [0 BCUYKW OEMHOCTW U Bb3MOXHOCTM, CBbP3aHN C
00pasoBaHNeTo M Hay4HUTE 13cneaBaHus.

MocnaHus Ha ekuna Ha MY:

1) PasHonocmageHocmma Mex0y xeHume U Mbxeme e edHa om yenume Ha EC,
UHMezpupaHa 8b8 8CUYKU NOUMUKU U npoepamu, ghuHaHcuparHu om EC u Hacbp-
YagaHa 8 Obpxasume-4sieHKU U no ceema. [lopadu moga eOuH Cb8PEMEHEH YHUBED-
cumem (kakeemo e [1¥) He mpsbsa da usocmasa 6 honumukama 3a
pagHonocmaseHocm MexQAy XeHume U Mbxeme.

2)  [lpednazaHume 6b3MOXHOCMU 3a PaBHONOCMageHOCM MexXOy XeHume u
MbXeme ca Ki4osu hakmopu 3a nodobpsisaHe Ha umudxa Ha [1Y, koumo mozam
Oa 20 Hanpassim npednoyumaH yHusepcumem 3a 6blewiu cmydeHmu, npeno-
Oasamenu u aOMUHUCMPamUeeH NepcoHas

3) B dueumanrxama enoxa e Heobxodumo Oa ce y8enuyu ydacmuemo Ha XeHume
8 06pa3ogaHuemo U HaydHume uscrnedgaHus 8 obnacmma Ha KOMNOMbPHUME
HayKu U mexHosoauu.

Ako TemaTa Ha NpoeKTa NpefcTaBnsBa MHTepecC 3a Bac MoxeTe aa cnegute nocTur-
HaTuTe pe3yntat Ha yeb cTpaHMumTe Ha npoekTa hitps://gender-spear.eu/,
https://uni-plovdiv.bg/pages/index/1557/ unn ga ce cebpxeTe ¢ ekuna ot MY Ha e-

mail pu.gelab@gmail.com.

This project has received funding from the European Union's H2020-SwafS research
and innovation programme under grant agreement No 824544.

This press release reflects only the author's view and the European Commission is
not responsible for any use that may be made of the information it contains.
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MPOEKT CODING4GIRLS

HanuenaTynapoea, UeaHu4yka Hecmopoea

H03Y ,Heogpum Puncku”, bnazoesepad
ddureva@swu.bg

Pesrome: B doknada ca npedcmageHu ocHogHUME uenu, 3adayu u dellHocmu no npoekm
Coding4Girsl, puHaHcupaH no npoepama Epasbm+.

Kntoyosu dymu: obyyeHue no npoepamupaHe, KOMNIOMBbPHO MUciieHe, Ou3aliH MUCTEHE,
y4eHuyu om 10 0o 16 200uHU.

1. BbBepeHue

JurutanHoto  obwectBo noctaBs BCe  MO-TOMEMM  U3NCKBAHWA  KbM
KOMNETEHTHOCTUTE Ha CbBPEMEHHWS YoBek. [osiBABa ce BCe No ronsMa Hyxaa ot
X0pa, KOWTO Ca He CaMO AMIMTanHO rPamOoTHM, HO M MpUTExaBaT yMeHus 3a
Cb3fgaBaHe M NoggbpxaHe Ha COTyepHU MPUROXKEHUs B pa3nuyHu obrnactv Ha
yoBellKkaTa [JeiHOCT. HenpekbCHAaTo B MeauuTe Ce KOMEHTUpa HeJoCTUrbT Ha
KBanu(UUMpaHW  CheuuanucTM B CeKkTopa Ha  WHAQOPMaLUMOHHUTE W
KoMyHuKaumoHHuTe TexHonorum (MKT). HabniogaBa ce HempekbCHATO HapacTBaHe
Ha To3m cekTop. 3a 2020 r. ce ovakBa 7,6% pactex u okono 700000 ceobogHm mecTa
B Espona [1]. Mo ganHu Ha EBpocTat 3a 2017 . B UT cektopa B 28 Te CTpaHy YneHKu
Ha EC 3,8% ot 3aetute pabotar B UT cektopa. Hanpumep 3a bwnrapus To3u
npoueHT e 2,8%, 3a Mvpums e 1,6, Typuus — 0,9%, 3a Moptyranus — 2,2%, 3a Utanus
—2,6%, 3a XupBatus — 3,3%, a 3a CnoseHus — 3,8%. OcBeH HeraTUBHAaTa TEHAEHLNS
3a HegocTur Ha UT cneumanucty, ce Habniogasa W TEHOEHUMS KbM HamansBaHe
Opos Ha xeHuTe 3aeTn B obnactta Ha UT. Cnopes [1] B EBpona cpegHo 20% ot
3aetute B UT Gusneca ca xenn. Mo gaHHu Ha EBpocTar [2] 3a nepuoga 2007- 2017
r. cpeqHo 3a 28 Te unexku Ha EC, xennte B UT cektopa ca Hamanenu ot 22,5% Ao
17,2%. 3a Bbnrapus npes 2007 r. 27,2% ot 3aeTute B UT cekTopa ca 6unu xeHu, a
npe3 2017 - 26,5%. ToBa € 1 Hal-BUCOKWSIT MPOLIEHT Ha 3aeTu xeHn B UT cekTopa.

Ha pasnuuynu HMBa ce OT4MTa HEOOXOAMMOCTTA OT MEpKM 3a yBEnuyaBaHe He
camo Ha fena Ha 3aetute B UT cekTopa, HO 1 Ha XeHuTe, paboTeLuu B Hero.

B Hactoswmsa poknag e npefcrtaBeH npoektbT Coding4Girls, HacoYeH KbM
NpuBMMYaHe M MHAOPMMPaHe Ha NOAPacTBaLMTE M B YaCTHOCT MOMMueTaTa ot
Bb3pacrtosa rpyna 10-16 r. kbM AelHOCTUTE M Bb3MOXHOCTUTE Ha UT npochecuuTe.

2. MpoektbT Coding4Girls — uenu v 3apgaumn

MpoektbT Coding4Girls ce dwmHaHcupa oT nporpamarta Epasbm + Ha
EBponeiickus cbio3 B pamkute Ha Krioyosa AenHoct 2: CbTpyaHMYecTBO 3a
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MHOBaLMK 1 06MeH Ha fobpu npakTukm (Bug genHoct: CTpaTernyeckm napTHLOPCTBA
3a yunnuwHoTto obpasoBaHue). MpoekTwbT cTaptupa npes centemspu 2018 r. u
npogbmxasa 4o asryct 2020 .

Coding4Girls uma 3a Len aa npeogonee nponacTTa Mexay nonoseTe B 13bopa
Ha 0Opa3oBaHue 1 kapuepa B 0bnactTa Ha KOMMIOTBPHUTE HaYKM Ype3 BbBEXAaHE
Ha eduH Mo-paHeH eTan Ha METOAWYECKW MoxBaTh 3a ofyyeHue, KOWTO NpaBsAT
KOMMIOTbPHUTE HayKy MPUBMEKATENHM 3a BCUYKM, KAKTO 3@ MOMMYETa, Taka W 3a
momyeTa. [lpomeHuTe B nogxoda ca HacoYeHU KbM (PakTopW, mopagu KOWTo
MOMWYeTaTa OTPaHO rybsT MOTMBALWS fa Ce 3aHMMAaBAaT C KOMMIOTbPHU HAYKK, KaTo
HanpuMep MOTPELLHO CXBalyaHe 3a PONINTE Ha MOMoBeTe W MpodiecoHanHuTe
kapuepu B Ta3u obnact, nunca Ha MHTEpEeC KbM AWUCUMNNMHATA W HELOCTaTbYHU
ymeHus. [3]

OcHoBHaTa LUen € fJa Ce MnpuBMekaT MOMWYeTa Ype3 MOBWLABAHE Ha
OCBEJOMEHOCTTA MM 3a LUMPOKMS CMEKTBP OT Bb3MOXHOCTW 3@ MPO(ECMOHAMHO U
NIMYHOCTHO U3PACTBaHE, KOUTO KOMMIOTBPHUTE HayKW Npeanarart 1 Kato rm NoAroTBAT
3a Obgewa kapuepa B obrmactta Ha KOMMIOTbPHWTE Hayku. Bbnpekn TOBa,
Coding4Girls He e camo 3a MomuueTa. Momuetata e y4yacTBaT aKTUBHO B
[EHOCTUTE MO NpoeKTa, Thbil KAaTo WAesTa e CbLIO [a Ce HacbpyaBa PaBEHCTBOTO
MeXay MnomnoBeTe.

lpeknTe y4aCTHWLM Ca YYWTENM OT OCHOBHOTO U CPedHOTO 0OpasoBaHue
(paboTelum ¢ yueHuLm Ha Bb3pacT mexay 10 n 16 roguhm).

e 6bgaT npunoxeHu nogxoguTe 3a urpoeo OasvpaHo obyyeHve W An3aiiH
MUCTIEHE.

B pamkuTe Ha npoekTa ce npedBwxaa paspaboTBaHe Ha TPU WHTENEKTyanHu
npogykTa:

e  MeTogonoruyecka pamka 3a obyyeHue, 6asmpaHa Ha: npoy4BaHus 3a
CbCTOSHMETO Ha 0BYYEHMETO MO NPOrpaMMpaHe B CTPaHUTe NapTHLOPK
no npoekTa; AeduHMpaHe Ha LUenuTe Ha obyyeHue U OvaKBaHM
pes3ynTtaTi, BbPXY KOWTO LUe Ce W3rpagu cpepata 3a Cb3faBaHe Ha
urpu 3a obyyeHne no NporpammpaHe; HeobXo4MMMTE KOMNETEHTHOCTH
Ha yuuTennTe 3a NpunaraHe Ha METOAONOMSITa Ha NPpoekTa.

e PasBuTME HA YMeHMs 3a MNporpamMupaHe Ype3 CEepuosHW urpn B
HaYarnHoTo 1 CpeaHOTO 06pasoBaHue;
e MeToamMyeckn ykasaHns 3a yUMTENUTE HACOYEH KbM pa3paboTBaHe Ha
PBKOBOACTBO 3a YYUTENUTE U NPOBEXAAHE Ha 0ByyeHus 3a npunaraHe
Ha NPeanoXeHUTe NoaXoaMu.
MpoekTbT Ce koopauHupa oT YHuepcuteTa B JliobnaHa, CnoseHus
[MapTHLOPCKUTE OpraHM3aLmm ca:
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YHusepcutet Ha Tecanus, Mbpuus

EU-Track, Utanus

BuptyaneH kamnyc, Moptyranus

AnomuHucTpatuBHa obnact Wctaubyn, Otgen 3a mexayHapogHo
CbTpyaHM4ecTBo 1 pabota ¢ EC, Typuus

tOrosanageH yHusepcuteT “Heodout Puncku”, Bunrapus

e  YHuBepcuteT B Pueka, XbpBaTus

3akntoyeHue

MpoektbT Coding4Girls e B etan paspaboTka Ha cpega 3a Cb3faBaHe Ha
CepuosHu urpu 3a obydyeHne no nporpammpaHe. [peactoM W3rpaxgaHeTo Ha
cpefata, HEHOTO TECTBaHE W MANOTHO ODYYeHWE Ha YYMTENW 33 MpUMIaraHeTo
npe3 M. toHn 2020 r.

MogpobHa MHGopmauWs 3a NpoekTa W peaynTaTuTe OT HEroBuUTe AEHOCTH €
JO0CTbNHa Ha yebcaiTa https://www.coding4girls.eu/.

bnarogapHocTtu

Tosu matepuan e nogkpeneH ot npoekt Coding4Girls, no. 2018-1-S101-KA201-
047013, cbthuHaHcupaH no nporpama Erasmus+ Ha EBponelickusi Cbioa.

Nutepatypa
1. Infographics, ~ Council ~of European  Professional Informatics  Societies
https://www.cepis.org/index.jsp?p=641&n=2908, MocnepHo gocTbneH Ha 7.06.2019

2. https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=File:Distribution_of_persons_employed_as_ICT_specialists_by
_sex,_education_level_and_age,_2007_and_2017_(%25)_ICT2018.png&oldid=399584,
MocnenHo gocTbneH Ha 7.06.2019

3. Coding4Girls Newsletter, N 1, https://www.coding4girls.eu/activities_05.php, lMocneaHo
[OCTbNEH Ha 7.06.2019

PROJECT CODING4GIRLS
Daniela Tuparova, lanichka Nestorova

Abstract: In the paper main goals and activities planned in the project Coding4Girls are
presented. The project is co-financed by Errasmus+ Programme of the EuropeanUnion.
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OOPYMMU
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AUTUTANHA TPAHC®OPMALIUA HA BUBITUOTEKUTE B
NOCTUH®OPMALIMOHHOTO OBLLECTBO

KpucmuHna BupbaHoea-fJeHuesa

(modepamop Ha dopyma)

YHubT
k.dencheva@unibit.bg

|. BbBepeHue

Ha 30 main 2019 r. B banabaHoBata kbwa B CtapuHeH [lnoegue ce nposege
cneuvanuavpad  copym JurutanHa  TpaHcdopmauus Ha - Gubnuotekute B
NOCTMH(OPMALMOHHOTO 06LLecTBO®, KoWTo Be YacT OT [fenosata nporpamMa Ha
[BaHagecetata HayyHa KoHdepeHuus ,O6pasoBaHneTo W u3CnedBaHusTa B
MHOPMALMOHHOTO 06LLeCTBO”. PopyMbT O OpraHusMpaH CbBMECTHO OT Acoumaums
,PasBuTVe Ha MHOPMALIMOHHOTO 06LLecTBO” U YHUBUT.

Ton beLue oTkpuT OT r-xa MHa Kacbemxmax, 3am.aupektop Ha ,PoHgaums Mnosams
2019". BB chopyma B3exa yyacTue gou. A-p Munena [lobpesa (UCL Qatar, [Joxa, Katap)
— C [oKnTag no nokaHa, AMPEKTOpUTE Ha roneMnuTe HayydHu 6ubnuotekn Ha Bvnrapus —
gou. A-p Kpacumupa Anekcangposa (HaumonanHa 6ubnuoteka ,CB. CB. Kupun w
Metoauit®), o-p Cunews HaiineHoBa (LieHTpanHa 6ubnuoteka Ha BAH), Oumutsp Munes
(HapogHa 6ubnuoteka ,MBaH Ba3os®), a-p PagoctuHa Togoposa (6ubnnoteka Ha HBY).
W3cneposatenute oT MHCTUTYTa MO MHGOPMALIMOHHM 1 KOMYHWUKALWMOHHN TEXHOMOTMM Ha
BAH pou. g-p Kupun Cumos u gou. a-p 3natorop MuHueB npeactaBuxa akTyamHu
pe3ynTaTit OT TeXHU NPOEKTU N0 AUrUTan13aLms Ha KynTypHOTO HAaCNeaCTBO U Ch3faBaHe
Ha HOBM M3MEPEHMS B HErOBOTO NPEACTaBsiHE W Bb3npuemaHe B 6baeLLloTo auruTanHo
obwectso. Mpod. a-p KpuctuHa BwbpbaHosa-feHyeBa — npenogasaten ot YHMBUT
W3Hece [oknag 3a HoBuTe 0OpasoBaTeNHM MOLENM M TAXHOTO MHGOPMALMOHHO-
KOMYHWKaLMOHHO ocurypsisaHe. [ou. A-p lanuHa bBorgaHoBa oT MHctutyta no
matematuka 1 uHdopmatika Ha BAH npeacTaBu KOHKPETHW (hakT 3a peluaBaHeTo Ha
TEXHOMOTUYHM NpoBnemMu npu [OKYMEHTMPAHETO W 3anmasBaHETO Ha  KyNTYpHO-
MCTOPUYECKOTO Hacneactso B pervoH Cesep+t. [loktopaHtu oT YHMBUT cnogenuxa
pes3ynTat OT AWUCEPTALUMOHHUTE CU M3CNEefBaHWs 3a OMasBaHe Ha WAEHTUYHOCTTA U
aBTEHTUMYHOCTTA Ha KyNTYpHOTO HAaCNeACTBO B CbBpeMeHHaTa MHopMaLMoHHa cpeaa B
Bonrapus. Bue copyma B3e yyacte v Hukonan KbHYeB - 3aMECTHUK AMPEKTOP Ha
HaunoHanHoto wu3patenctso ,A3-Oyku* Ha MOH, KOATO HakpaTko npeacTasu
npeaoussukaTencreata npu M3gaBaHe Ha HayyHa nepuoamka W HOBUTE M3LATEercku
MOZ€nu, yCneLwHo anpobupaqu B U30aTencTsoTo.

[uckycusita No BbMPOCUTE 33 POMsiTa Ha roneMuTe akageMnuyHn GubnmnoTekn Ha
Bvnrapns B cbhBpeMeHHaTa WHGOPMALMOHHA cpefja e akTyanHa M ce npoeexaa
HEM3MEHHO Ha BCWYKM HayuHM U npodbecuoHanHu opymu, OpraHu3uMpaHu Kakto B
Bwnrapus, Taka u B Epona.
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B npeacraserarta bsna kHura Ha EBponeiickata komucus npe3 mapt 2009 roguHa ce
KOHCTaTupa, Ye no npubnuantenHa oueHka 0bemMbT Ha OubnMoTeyHMTEe (OHIOBE Ha
eBponeiickute BubnMoTekn Chabpka NoBeYe OT 2,5 Munmapaa KHUrK, kKato camo OKOMo
1% OT apxvBHWTE MaTepuanu ca gurutanuavpaHu. MNpuetute Mepku, BKIHOYUTENHO K
3aaeneHuaT uHaHcoB pecypc oT noseye oT 120 mMrH. eBpo camo 3a nepuoga 2009 —
2010 roguHa, mobunuanpa ycunusTa Ha AbpxaBuTe-4rneHKku 3a NpeaocTaBsHe Ha OHMalH
[OCTBN A0 NPOM3BEAEHNS B AUrnTanHa opma, ¢ Len MHGOoPMaLMOHHO OCurypsisaHe Ha
00pa3oBaHMETO, HaYYHUTE U3CTELBAHUS 1 MOXM3HEHOTO 0BYyYEHMe.

[vrutanusaumsTa Ha KHWKOBHOTO HACMEACTBO, CMeLManto 3a CTpaHUTe-YneHkN Ha
EC, npe3 nocnegnute 15 roanHn Npotuya ¢ pasnuyeH 06XBaT U MHTEH3UTET B OTAENHUTE
CTpaHM W Hai-BMOMMOTO MOTBLPXKAEHWE HA Hanpegbka Ha BcsAka CTpaHa B
JUruTanu3aumaTa Ha KynTypHOTO W HacnmeacTBO B LAMOCT, ca  nybnukyBaHuTe
JUIUTanu3npaH1 Konekuunm B Hai-malabHus npoekT 3a gurutanusaums Ha EC -
,EBponeaHa‘.

WHTEH3NBHUTE JeNHOCTW N0 AMrMTanu3aunsTa Ha JyxOBHOTO HacneacTeo Ha Espona
BKITIOYBAT U AUrUTaNM3aumMsTa Ha Hay4YHOTO HAaCNEACTBO Ha eBponenckuTe cTpanu. Mpe3s
nocnegHute 5 roauHu OGele W3BEOEeHO KaToO NPUOPUTET AUTUTANM3MPaHETO Ha
(boHOoBETE Ha aKadeMuuHUTe OWONMOTEKM KaToO HaW-roneMn XpaHunuwa Ha
ny6nuKkyBaHUTe PesynTaTi OT Hay4HUTE NOCTUXEHUS Ha EBpona.

Hapep ¢ npobnemute Ha onassaHe Ha GubnunoteyHnTe HOHOOBE Ha akageMUYHUTE
OnbnmoTeku, Bce No-aKTyaneH cTaBa BbMPOCHT 3a TsIXHATa BUAUMOCT B CbBpEMeHHaTa
I/IH(*)OpMaLWIOHHa cpefa W adeKkBaTHOTO BKMKYBAHE Ha CbXPaHABaHOTO 3HaHWE B
CbBPEMEHHUSI LMKbI1 Ha Cb3faBaHe Ha 3HAHWME BbB BCUYKM HAy4HU W MPUIOKHM
HanpasneHus.

OT 06pa3oBaHNETO A0 HayYHWTE W3CNEeABaHUSI OCHOBEH MOAAbPXKALY KOMMOHEHT
OCTaBa MHCOPMALMOHHOTO ocurypsisaHe. To BKNKOYBA He camo GoraTa, akTyanHa u
peneBaHTHa Ha NPUOPUTETHUTE Hay4HW HANpaBneHUs MHOPMaLWS, HO U OCUrypsiBaHe
Ha [LOCTbN Ypes Liennst CNEKTbP Ha CbBPEMEHHUTE KPaiH KOMYHUKALMOHHI YCTPONCTBA
— 1 KOHBEHLMOHAMHM, W CrieLyuanuamnpaHi.

anIC'bCTBI/IeTO Ha akKagemunyHute oubnuotekn B noaabpXaHeTo Ha aKTuBHaA
KOMYHUKALIMS CbC CbXPaHEHOTO 3HaHWe e HeoBXOAUMO YCTOBME 3a YCKopsiBaHe Ha
LMKbNa Ha Cb3[1aBAHETO Ha HOBO 3HaHWE 1 HerosoTo oboraTsBaKe ¢ ,ocpebpsBaHe” Ha
MOCTUrHATOTO OT MUHANOTO.

ChlueBpeMeHHO He3abaBHOTO OCUrypsiBaHe Ha [OCTbN A0  nybnukyBaHUTe
pes3ynTaT OT HayyHM M3criefBaHus ypes oboraTsiBaHe Ha AMTUTANHUTE KOMekuuu B
Lenua cnekTobp Ha akageMWyHUTe U3daHua Cb3faBa npeanocTaBki 3a BUAUMOCT Ha
pesynTaTuUTe OT Hay4HUTE U3CneABaHUs B Bbnrapus 3a akagemuyHaTa obLLHOCT B CBETA.

[unemarta kakeo Aa ce AUrMTanuaupa — Hai-LeHHUTE KONeKLuW BbB DOHAOBETE Ha
OMBNMOTEKNTE UMM HAI-TbPCEHUTE U3aaHNs, Ce AOMbNIBA W OT NpobnemuTe, CBbp3aHm ¢
OL/eHKa Ha (h13NYECKOTO CbCTOSIHWE 1 HEODXOAMMOCTTA OT ONa3BaHETO UM B aBTEHTHYEH
BUA. 3a BUONMOTEKNTE KpbIbT OT NPoBremm ce paslimpsBa Npu U3non3BaHe Ha HOBUTE
TEXHOMOTUN U CLOTBETHO NOPOAEHUTE OT TSX HOBM W3UCKBaHWA Ha noTpebuTenuTe 3a
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pasKkpuBaHe Ha Konekuunte, BKIKYUTENTHO M C U3NoN3BaHe Ha 3D-aHv||v|auvm, BUPTYyanHa,
pobaBeHa peanHocT, Bu3yanu3auud C MoAepHuMTE Cpeactea 3a [OCTbM A0
MbTHOTEKCTOBOTO CbAbpPXKaHWe.

Il. Qoknagu

1. Bopewwsat nneHapeH poknag Ge usHeceH oT pou. A-p Munena [ob6peBa -
W3TbKHAT Y4YeH W npenogaBaten B TemaTuyHaTa 00nmacT Ha AurMTanu3auust Ha
KyNTYpHOTO HACMEACTBO W PbKOBOAMUTEN HA YCMELLHO peanuavpaHyi NpoekTy B obnactta
Ha AUrUTanu3aumsTa Ha KynTypHOTO M MO-CMeuManHO Ha KHWKOBHOTO HaCneAcTBo.
MomecTBame pe3toMeTo Ha HeliHus Aoknaf Ha Tema ,,IHOBaUMoOHHUTe nabopaTopumn B
OMbnuoTekuTe M TAXHaTa PONA 3a NpPeno3nULMOHMpaHe Ha OuONMOTekuTe B
MHOBALMOHHMA npouec”, B KOWTO Osxa MapkupaHu BOAELUMTE HamnpaeneHus B
PasBUTMETO Ha HOBUTE (OYHKUMW Ha OMBNMMOTEKMTE, BKMIOUMTENHO U CTPYKTYPHO-
OpraH13aLMOHHM HOBOBLBEAEHWS, MPOU3TUYALLM OT HaTWCKa Ha HapacTBalmTe 0bemm
aurntanusnpaHu 0bekT 1 NpoOmMeHnTe B I'IOTpeﬁl/ITeJ'ICKVITe Harnacu 3a TbpCceHe 1 4OoCTbN
[0 UHchopmaums.

“B nocnedHomo Oecemunemue peduua HaUUOHanHU U akademuyHu bubnuomeku
3ano4Haxa Oa cbadagam cneyuanuaupaHu omaenu, Hall Yecmo HapuyaHu ,UHO8aUUOHHU
nabopamopuu” unu ,1abopamopuu 3a OaHHU“ 8 0Meosop Ha edHa Hogonosieuna ce
Heobxodumocm, nopodeHa om Hapacmeauwume dueumanHu coupku. Teau nabopamopuu
umMam 3a ceosi OCHogHa 3adaya Oa nodnomazam uscnedogamenu, meopuu U
npedcmasumenu Ha wupokama obuecmeeHocm 8 mexHus 0ocmbn 00 YUhPOBUILPaHO
cuObpXaHue, KOUMO 4ecmo  U3UCKeA  MEXHOMO2UYHU  NO3HaHUs,  Koumo
nompebumenume Hamam.

lMpumepu 3a makusa nabopamopuu ca BL Labs 6 bpumaHckama bubnuomeka u
Innovation lab 6 KonepecHama 6ubnuomeka. Jlabopamopuume cbyemasam deliHocmu
no evgexdaHe U nodnomazaHe Ha nompebumenume e pabomama cbC cneyuanu3upaHu
cpedcmea 3a u3gnuyaHe om OaHHU 0m 20/1emMu Macugu dueumanu3upaHo cbObpxaHUue,
3a eu3yanusayust U 3a KypupaHe Ha OueumarnHu cOupku. Mmocmpayusma nokassa
HapacmeaHemo Ha b6posi Ha makuga abopamopuu 8 nocrnedHuUme 200UHU 8b3 0CHO8a
Ha QaHHU, cbbpaHu oKolo eduH om ¢hopymume 8 masu obnacm, opaaHusupaHu om
Bpumanckama bubnuomexa npe3 cenmemgpu 2018 2.”

B noknaga cu pou. MuneHa [obpesa npeAcTaBu pasBuUTMETO Ha Te3un Gubnuoteky,
OCHOBHUTE MM (PYHKLMM, MHBECTULMUTE 3a TSXHOTO Cb3faBaHe M NOAKpena W fage
npuMepu OT NpaKTUKaTa W B ApYrv CTPaH.
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2. [ou. a-p Kupun CumoB ot NHCTUTYTa NO MHAOPMALMOHHN U KOMYHUKALMOHHM
TexHonorun Ha BAH npegcrasu nocnegHute paspabotku no npoekt KNMafA-Br -
HaunoHanHa wHTepaucumnnuHapHa wuscnepoBatencka E-uHdpactpyktypa 3a
pecypcu n TeXHONMOruu 3a GbNrapckoTO e3UKOBO U KYNTYPHO HAcNeACTBO, KaTo
HakpaTko Onuca pasBUTMETO Ha WHAPACTpyKTypaTa KbM OCUrypsiBaHe Ha nybrnuyeH
JOCTbN [0 PEecypcu 1 EneKTPOHHM KOMeKUWW, MporpamHu Cpeactsa M ycnyrn u
pellaBaHeTo Ha pasnuyHM 3afa4u, HacoueH KbM CreupanuanpaHa 1 KbM no-umpoka
ayoutopusi. KOHKpeTHo ©Osixa npeacTaBeHn peiHocTMTe no  paspaboTBaHe Ha
WHTErpupaHn esukoBM pecypcu Kato nMopedeH eTan OT  WHTerpauusta Ha
WH(pACTpyKTYypaTa ¢ ABETe eBPONenck1 MHAPacTPyKTypu, ¢ kouto e cebp3aHa: CLARIN
(Common Language Resources and Technology Infrastructure) u DARIAH (Digital
Research Infrastructure for the Arts and Humanities).

3. HauuoHanHata 6ubnuoteka Ha Bvnrapua ,Ce. CB. Kupun u Metoaun",
KOSTO CbXpaHsiBa Han-ronsMm obem Hay4yHW u3gaHus, B NpogbixeHne Ha noseye ot 30
roauH1 NOAABPXKA aKTUBHA M3CnefoBaTencka M NPUMoXHa AEHOCT MO OTHOLLEHWE Ha
BHeapsiBaHe Ha KOMMIOTbpHKUTE TexHonorun. OT 2006 rogmHa TS e akTUBHO NognomaraHa
OT MpOeKTUTE MO pamkoBuTe nporpamu Ha EC, ocurypssawm u duHaHcupaHe, u
MobunuaaLms Ha ucnefosaTenckus noTeHuman Ha bubnuotekara.

B cBoeTo wn3kasaHe Ha chopyma [upektopbT Ha HaumoHanHaTta 6ubnuoteka

aou. A-p KpaCVIMVIpa AHEKcaHApOBa nog4yepta pondra W 3HA4YEHWETO Ha
aurntanu3auunaTta Ha KHUXOBHOTO Hacneactso 3a 06LL|eCTBeHOT0 passutne - OT



XII HayuoHanHa koHgpeperyusi ,06pa3osaHuemo u uscnedgaHusima 8 UHghopmayuoHHomo obwecmeo” 2019 137

00pa30BaHMETO W Hay4HIUTE M3CneBaHNs [0 MKOHOMUKATA. TS akLeHTUpa cneLmranHo Ha
nocnegHus manudpect Ha IFLA (MexagyHapogHa denepauus Ha 6ubnmoteynnte
acoumaumm n uHetutyTh) ot 25.04.2019 r. - Manudect Ha 6ubnuotekute 3a Epona. B
Hero GubnMoTeknTE Ca onpedeneHn KaTo KMYoBWTE MeCTa 3a yyeHe W MposiBa Ha
coLMarnHa aHraxupaHocT, NPo30peL KbM KynTyparta, KynTypHOTO HacneACcTBO U ABUKeLLa
cuna 3a uacrneaBanus U MHoBaLmMK. MaHudecTbT nocTass A0CTbNA A0 MHGopMaLmsTa B
CbpLieBMHATa Ha CBOWTE [ENCTBYUS, CBbP3aHM C KynTypaTa, Haykata M MHOBaLMTE.
MmnepatuBHO 3Byun TBBpAEHMETO, Ye EBpona Tpsbea ga Gbaoe cBeTOBEH nupep B
paspacTBaHeTO Ha OTBOPeHaTa Hayka 1 B cpok 4o 2020 . ja ce ocurypm 0TBOPeH A0CTbN
[0 BCUYKM 0OLLECTBEHO (hMHAHCUPaHU HayyHW nybnmukauun, Taka ye bubnuotekute aa
U3MbIHST YCMeLIHO cBouTe Mucun. Ypes ceouTe nporpamu EBpona TpsibBa Aa rapaHTvpa
JOCTbN [0 MH(OPMaLMs 338 BCUYKM, B YaCTHOCT [O NUTEpaTypHUTE MPOM3BEAEHMS,
ocobeHo ypes nogkpena Ha GubNMoTeKMTE, KaTO NA3UTENN HA EBPOMNENCKOTO KHXKOBHO
HaCMeACTBO 3a AMIMTanu3MpaHe W CnogensHe Ha TexHuTe Konmekuuu. TpsibBa Apa
rapaHTMpa npunaraHeTo Ha CbOTBETHOTO 3aKOHOZATENCTBO U MO-CheumanHo
[pekTiBaTa 3a aBTOPCKOTO NPaBO B LWPOBMS eANHEH Na3ap, kakTo 1 [upekTuBaTa 3a
OCUPOTENW NPOU3BELEHMS M pasnopeaduTe 3a npunaraHe Ha MapakeLukus 4OroBop, no
HauVH, KOTO NOAKPENS Te3n Lenu.

CbrnacHo [encTBaLLoTO 3aKoHOAATeNCTBO (3akoHa 3a obLuecTBeHnUTe GMbnnoTeKM
(2009 r.), ocHoBHa (hyHKUMs Ha HaunoHanHaTa Bubnnoteka Ha Bbnrapus e onassaHeTo
Ha 60raToTO HW KHKOBHO HacneacTBo. B cbabpxaHMeTo Ha NOHATMETO ,onassaHe” ce
BKITIOYBA ONa3BaHETO KAKTO Ha hM3NYECKUSt HOCUTE, Taka M Ha HErOBOTO CbbpXaHue:
NPeBEHLMs, pecTaBpauus, AUIUTanu3MpaHe W CbXpaHsiBaHE Ha [OKYMEHTaNHOTO
HaCcneAcTBo.

Hapeg ¢ yHukanHu 3a Bbnrapus MeToauw v anapatypa, 13nonseanu B HauuoHanHata
OubnnoTeka, KaTo MHCTaNMpaHeTo M MyCKaHETO B ekcnnoatauus B Hayanoto Ha 2017r.
Ha kamepaTa 3a aTMocdepHa aHOKCMsl, MOAEPHM3UPAETO W NOALbPKAHETO Ha Hal-
TONEMUSIT Y Hac LIEHTBP 3a pecTaBpaunst W KOHCepBaLus Ha 0OEKTM BbpXy XapTieHa
OCHOBa, MPMOPWUTET B OMAa3BaHETO Ha KOMeKuuuTe ca M AEMHOCTUTE MO TsAXHaTa
aurutanuaaumsta u oborataeaHe Ha Bb3MOXHOCTUTE 3a 4OCTbN Ha NOTpebutenute Oo
Jurutanuaupann LokymeHtn. Cb3gaBaHeTo Ha [urutaneH ueHTbp B HauuoHanHata
Onbnnoteka, HeroBoTOo 0OOpYABaHe CbC CbBPEMEHHA AUTMTanM3uMpalla TexHuka U
Co(pTyepHO ocurypsiBaHe, KakTo M TAXHOTO MbIIHOLEHHO M3MOM3BaHe, Ma 3a pesyntart
cbagageHm noseye o1 9000 aurntanHm fokymenTa B 552 000 dhaiina.

Konekuun Ha HauuoHanHaTa 6ubnuoTeka yyacteaT B MeXAyHApOAHWU OMrUTamHu
onbnmnoteku u noptanu -- EsponeaHa, CeeToBHaTa aurntanHa oubnuoteka, BusyaneH
apxuB Ha toronstoyHa Espona (VASE). BbBexgaHeTo Ha 6ubnuoTeuHus codryep
COBISS Ha ¢mpmata IZUM (CnoseHuns) cb3gage Bb3MOXHOCT 3@ BKMOYBAHETO Ha
OHNawH kaTarora B cBogeH katanor Ha COBISS — COBISS.bg.

Camo 3a nocneghute 10 rogwum HauwoHanHata OubrnumoTeka e Bogewa wumm
NapTHLOP B YCNELWHO peanuanpani MeXayHapoaHM N HaLMOHAMHW NPOEKTY:

o [IpoekT IMPACT (2008 — 2011 r.), donHaHcupaH no Cegma pamkoa nporpama Ha
Esponeiickata  komucus.  CTpaHuTe-yyacTHudkM  ca  ABCTpus,  Bwnrapus,
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Benukobputanus, Fepmanus, Mopums, M3paen, Pycus, Cnosenus, GpaHuns, XonaHaus,
Yexus. Pesyntatute oT peanusupaHeTo Ha Npoekta ca BUAWMM B Cb3[aBaHETO Ha
[OCTBIHN AUTATANHU PECYPCH OT EBPOMENCKOTO NevaTHO HACMNeACTBO, KaTo Ce NocTura
pa3n03HaBaeMOCT Ha BCUYKW NEYaTHMN TEKCTOBe, Cb3aageHu npeau 1900 r., BKNIOUMTENHO
Ha u3ne3nu ot ynotpeba bykBW, Cb3aaBaHe Ha NEKCUKaneH pecype ¢ pasnuyuHu hopmu
Ha CnpsraHe M OKOHYaHWst Ha OCTapenu W OTnagHanmu oT esnka AyMU W Cb3faBaHe Ha
BPb3KM CbC CbBpPEMEHHWTE (hOpMM Ha Aymute. B TecTBaHeTo € BKIOYEH
cTapobbnrapckus e3uK OT rpynaTa Ha CraBsHCKUTE e3nLm.

o [lpoekt TELPlus (nporpama eContentPlus Ha EBponeiickata kommucus)- 2007 —
2009 r. PesyntaTsT € BKOYBAHETO Ha HaLmoHanHWs katanor Ha 6barapckara KHKHIHA
W aganTauus Ha CuCTeMHMs codptyep Ha [urutanHata Gubnmoteka KbM TO3M Ha
Eeponelickata 6ubnuoteka (The European Library) - arperatop Ha pecypcu Ha
Esponeana. Ot HaunoHanHata bubnnoteka ca npegoctaseHy noseve ot 400 3anuca Ha
QUIUTanu3npaHi KOnekuMM Ha CNaBsHCKM MaHOCKPUNTM, OPWMEHTancKu pbKomucy,
Obnrapcku craponeyaTtHu KHUrM U Ap., C KOETO OCTaBa Hail-ronemusiT JOCTaBYUK Ha
LncbpoBm pecypcu 0T HbArapckoTo KHUKOBHO HAacNeAcTBo 3a EBponeana.

e [lpoekt BusyaneH apxus Ha lOroustouna Eepona (VASE). Pesyntar -
AUrTanu3npaHeTo W NpegocTaBsaHETo Ha AocTbn Ao Hag 2 500 cHumku oT Bbarapus,
Cbpbusi, BocHa n XepLoroBuHa, ABCTpUSi, CbOTBETHO C METAZAHHM Ha aHTTUIACKN e3nk

o [poekt BG0046 "[Jueumanu3sayus u 3ana3gaHe Ha NUCMEHOMO Hacnedcmso Ha
Bwneapus" (2010 r.) -. PaspaboTeH e mogen u yeb-nopran 3a CbXpaHsBaHe, CBbp3BaHe,
oboraTsiBaHe, OCUrypsiBaHe Ha CriofenieH JOCTbN U NpeacTaBsHE Ha AUrUTanuaupaHm
Bubnnoteynmn pecypcu. CbagageHn ca MeTagaHHu 1 e ocurypeHa pabota c Linked Data
3a Mo-LUMPOK AOCTB 1 U3NON3BaHe Ha AUrUTaNHUTE PECYPCU.

PaspaGoTeHa e MHOroKpUTEpHasnHa OLEHKa 3a NPUOPUTETUTE NP AUIMTaNU3aLnuaATa:
YHUKaNHOCT Ha opurnHana, HeOﬁXO,ElI/IMOCT OT CbXpaHaABaHe Ha pedKn U LeHHN JOKYMEHTH
Ha XapTWeH HOCUTEN, (IM3MYECKO CbCTOSHWE Ha KHUKHOTO TSMO HA OpWUriHanwre,
06ILeCTBEHA 3HAYMMOCT U MHTEPEC, YATATENCKO ThpceHe. BofeluaTa Len e paskpusae
CbObpXaHMeTo Ha (hoHma Ha HauwovanHata 6ubnuoTeka uypes cb3gaBaHe Ha
anTtepHaTuBHW, AUTUTaNHN BEPCUKX 3a OTBOPEH AOCTHIM.

e YCnelwHo ca peanu3vpaHy NPOEKTW C HaLMOHanHO 3HadyeHue B obnactta Ha

AuruTanusauusra::

—npe3 2017 r. no cnyyait 180-Ta roguiLHUHA OT poxaeHWeTo Ha Bacun flescku
Oe cb3gageHo enekTPOHHO M3faHue Ha HeroBoTo TedhTepye. TO € JOCTBMHO OHMAH U
npenocTaBs Bb3MOXHOCT 3a pasuuTaHe upes pasnucteaHe. [pegnarat ce HAKOMKO
(baiinoBu BapuaHTa 3a u3TernsHe OT cailTa Ha bubrnmoTekaTa Ha CbObpXKAHWETO Ha
TedhTEPYETO, BKIHOUMTENHO Ha pasueTeHus TekcT. Mpes 2018 r. npoekTsT B oTNMYeH ¢
MbPBUS MO POAA CY NPU3 33 MHBECTULMS B 0BNACTTa Ha KyNTypHUS TYpU3BbM.

— B NapTHLOPCTBO € PernonanHa bubnuoteka-Bpala e peanuanpaH aHanornyeH
NPOEKT — AuUrUTanHo konue Ha TedtepyeTo Ha Xpucto Botes, nocseteHo Ha 170-Ta
FOAWLLHWHA OT POXAEHWETO Ha NoeTa- PEBOMIOLIMOHED.

—npe3 2019 r. ce noarotea u gurntaneH cdopmar Ha TedTepyeto Ha [ C.
PakoBckwm.
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Mo TO3W HauuMH Ce paskpuBa CbAbPKAHWETO HAa TPU HALMOHANHM CBETUHM,
CbXpaHsiBaHM B Tpe3opa Ha Bbnrapcka HapoaHa 6aHka.

o [lpoekT ,AKTUBHA MUCTOpUYecKka kapTa” — HaumoHanHata Gubnunoteka yyactea ¢
Jurutanuaupann JokymeHT u bubnuorpadcka uHcopmaums. MogroteeHa e unudposa
kapTa, Ha KOSTO MCTOPUYECKUTE CbOMTIS Ca NpocneaMMm B TAXHATa BpEMEBA AMHAMMKA,
XpoHororiyHa noapeaba 1 TepuUTOpUarHO OTpaxeHue.

o [lpe3 2019 r. HaumoHanHata bubnuoTeka nonyyu npeanoxeHue 3a pabora no
CBbBMECTEH NPOEKT C peHckaTa upma 12S, cBbp3aH ¢ BHeLpsiBaHE Ha 4eMO Bepcus Ha
Limb Gallery — oHnaiH npunoxeHve 3a ynpaenexve, CrOAENsHe W NpPeAcTaBsHE Ha
QUrUTanH1 KoMekuuW, KOeTo No3BOnsBa KOHTPONMpaH A0CTbN CbobpasHo BuAa Ha
[OKyMeHTUTe unu notpebutenckure npasa. Limb Gallery uHterpupa Bcuukm Heobxommumm
WHCTPYMEHTM 3a MOBMLLIABaHe Ha Bb3MOXHOCTTa 3a A0CTbN [0 AUrMTanH1Te KoNekuun Ha
onpegeneHa Oubnuoteka, KakTo W 3a CNOLEnsHe Ha HEHOTO CbAbpXaHue C Apyru
avrutanyu 6ubnuoteku upes ynpaeneHue Ha penosutopuyma 3a metaganHu OAI-PMH un
npotokona IMF(Internet Message Format).

e Ot anpun 2019 r. HaunoHanHa 6ubnuoteka ,CB.cB. Kupun u Metoguit” pabotu
no cbBmecTeH npoekT ¢ LleHtpanHata 6ubrmmoteka Ha BAH 3a npepoctaBsiHe Ha
nybnuyeH JOCTbN A0 LOKYMEHTM U MaTEpUani, CBbP3aHN C HALMOHAIHOTO KHKOBHO U
KyNTYpHO HacnepacTBO, 4pe3 MPeAoCTaBfHE Ha AOKYMEHTU 3a CKaHMpaHe M OHMaiH
CcnogensHe Ha AUrUTanuanpaHuTe OKYMEHTU 1 NpUapYyXaBalluTe rm MeTagaHHu.

o MnTepaucumnnunaper npoekT ,The Origin of the Glagolitic-Old Church Slavonic
Manuscripts An Interdisciplinary Investigation Accompanied by Editions*(,,[ipouaxog Ha
rraronuyecknTe  CTApOLibPKOBHOCMABSHCKA — PBKOMUCW - MHTEPAWUCLUMNNINHAPHO
npoyyBaHe ¥ nocnefsaly m3gaHus"), cnoHcopupaH oT ABcTpuickus HayyeH OoHg
(FWF). TMpe3 2017 r. BbB Bpb3ka C NpOy4BaHe Ha CMABAHCKA PBbKOMACK, CBbP3aHu C
rnaronuyeckata Tpaguums, belue U3BLPLLEHO 3aCHEMAHE C MYNTUCMEKTPANHa TEXHWKA
Ha Halt-cTapus 6barapcku pbkonuc, CbxpaHsiBaH B HaumoHanHata bubnnoteka - EHUHCKM
anocTon oT kpas Ha X UK HavanoTo Ha X| Bek. Pesyntatute ot pabotaTta Ha ekuna ca
NpenocTaBeHM 3a MpOyyBaHe Ha W3CMEAOBATeNuTE, KakToO M 3a MOM3BaHE OT
notpebutenute Ha GubnmoTekara.

e MexgyHapogHO napTHOPCTBO C LleHTbpa 3a u3yyaBaHe Ha HOBO3aBETHM
pbkonuen (CSNTM) B CALL - npe3 2019 . upe3 Ha MogepHa LmdpoBuM3aLms ce nognarat
[EBET paHHW rPbLKM HOBO3aBETHW pbKonuca. MonyyeHuTe pesynTaTy Lie npenocTaBaT
BMCOKOKAYECTBEHWN AUTUTANHM KOMWS HA LiEHHWUTE PBKOMUCHU MaMETHULMW, KaKTO W
Bb3MOXHOCT 3a TAXHOTO u3cnefsaHe W paspaboTka OT pas3nuyHK cneumanuct B
obnactta Ha xymaHuTapucTukata. Te NpaBAT Bb3MOXHO PaskpUBAHETO HA HEW3BECTHU
[OCEra, HEBMAMMW MNacToBe, KOWUTO [JOMbIBAT W U3SCHABAT CbObpXKaHWETO M
[aTupoBKaTa Ha AOKYMEHTUTE.

B cvotBeTCTBME C LenuTe Ha ,[leknapauusTa Ha xunsgonetneto” Ha OOH, B kosTo
€ nogyepTaHa HeobXoaMMOCTTa OT U3rpakaaHe Ha Mpexu OT auruTanHu bubnmotekn ¢
OMpeKTeH AOCTBbN A0 MHGOPMaLMOHHUTE pecypcu, HauwoHanHata Hu Bubnuoteka ce
BKMIOYBA aKTUBHO B peauLia MexayHapoaHu nopTanm.
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MpuHocuTe Ha HaunoHanHata 6ubnnoTeka, B ka4eCTBOTO WM Ha LieHTpaneH nopran
3a Obnrapckata KHWKHUHA KakTO B TPaMUMOHEH, Taka WM B ENEKTPOHEH chopmat
BKIIOYBAT:

— [eiiHOCTM MO oOrnasBaHe Ha  KHWKOBHO-[OKYMEHTANHOTO  HAacnefcTso,
BKITKOYMTENHO W TOBA B AuruTanHa opma;
—  OTFOBOPHOCTY 3a rapaHTupaHe Ha 4ocTbNa A0 AUrUTanH1Te 0GeKTy.

B HOBOTO XUNsiAONeTHE € SIBEH CTPEMEXLT 3@ KOHBEPreHUMs B MHGOpMaLMOHHATa
nonnTUKa Ha GMBNMOTEKNTE, KAKTO W B MONMTUKMTE UM 3@ LOCTbM A0 JOKYMEHTaNHOTO
HacneactBo. TpaitHOTO CbXpaHeHWe Ha AuruTanHu OBGEKTM WM3WCKBA OTFOBOPHU W
pernameHTMpaHu OEeNCTBUS 3a Cb3faBaHe Ha MHTerpupaHu cUCTeMM 3a JOCTbM A0
MHchopmaLus. To3n NpoLEC Hanara uarpaxgaHe Ha cuctema OT AUTUTaNHU apXvBu, T.e.
pa3paboTBaHe Ha MHCTPYMEHTapWyM, rapaHTMpaly aBTEHTUYHOCTTA Ha AOKYMEHTUTE,
npaBaTa U OrpaHUYeHnsTa Mo OCUrypsisaHe Ha AoCTbN. CMUCBLITBT e B MpexaTta OT
OnbnmoTekn fa ce Cb3gaae pasnosHaBaema, edeKTMBHA M AOCTbMHA 3a noTpeduTens
AVruTanHa cpeaa Ha ThpCceHe.

4. TlpeAcTaBsAHETO Ha Hal-ronsmata W Han-cTapa akagemuyHa bubnuoteka Ha
Bvnrapus — LleHTpanHata 6ubnuoteka Ha BAH, unsato 150-roguiuHnHa Lwe ce YecTea
Tasn roguHa, O6e HanpaBeHO OT HelHus aupektop A-p Cuneua HaiipeHoBa. To
BKIIOYBALUE OCBEH KpaTka peTpocnekuMs Ha u3BbpeeHus 40-roguweH nbT B
aBTOMaTM3aumaTa Ha 6ubnMoTeYHMTE npouecH M U3rpaxhaHeTo Ha WHTerpupaHa
BrbnmoTeuHO-MHAOPMALIMOHHA CUCTEMA, a CbLLO W CTIOLENsIHE Ha OCHOBHUTE pe3ynTaTy
OT peanuaupaHnTe NPOeKT — HaLWOHamNHK, akageMUdH1 U MexayHapogHu. MocoyeHm
Osixa M nmocnegHUTe NOCTVWXEHWs B obnactTa Ha AUrMTanM3auMsTa Ha HayyHoTo
HacnegcTBo Ha bvnrapus. (www.cl.bas.bg)

KomnnekTyBaHeTo Ha Hay4Ha nutepatypa B LieHTpanHata 6ubnunoTeka Ha BAH e ¢
BEKOBHa TPaguuMs W HEeroBWST KpaeH pes3yntaT e Kakto 3HauuTeneH obem Ha
OMONMOTEUHM KOMEKUMM C HayyHa nuTepaTtypa — noBeye OT 2 MIH. OubnmoteyHm
JOKYMEHTU, CbXpaHsiBaHM BbB (oHaoBeTe Ha LleHTpanHata 6ubnuoteka u
OnbnmnoteyHaTa mMpexa Ha BAH, Taka 1 LWMPOK 0BXBAT Ha HayYHWUTE HAMpaBReHUs, no
KOMTO Ce KOMMIEKTYBaT BCUUYKM BUAOBE M3aanus. LieHTpanHaTa 6ubnuoteka Ha BAH ce
YTBbPX/aBa kaTo KOMMNEKCEH HaLMoHaneH HayyeH LieHTbp. T4 nogabpxa Mpexa ot 48
cneumantm bnbnmoteku KbM 34 Hay4yHW 3BeHa Ha bbnrapckaTa akagemust Ha HaykuTe 1
C TSX CbBMECTHO OCUrypsiBaT HayyHWTe W MPUNOXHWTE W3CnedBaHus W paspaboTky,
u3BbpLUBaHW B BAH 1 ctpaHaTa

MpaKkTyeckM HayuHWTE W3[aHWs, KOMMNeKTyBaHM BbB coHaoBeTe Ha LB u
OnbnmoteyHata Mpexa Ha BAH, obxBawaT BCMYKM Hay4HW HanpaBneHus, KaTto
WHTEH3UTETa Ha KOMMMEKTYBAHUTE JOKYMEHTU W MbHOTaTa Ha KOMeKuuuTe ¢ HaydHa
nepyoavka He ca MOBMUSIHM OT MOSINTUYECKUTE W COLMANHU NPEBPATHOCTM B nepuoaa
1869 — 2019 roguHa, CbMbTCTBAH OT LUECT BOWHW U OT [paMaTUyHW NPOMEHW B
ABbPXABHOTO M 06LLECTBEHOTO YCTPOICTBO Ha TpeTaTa Gbnrapcka Abpxasa.

Mo cBosiTa CTPYKTYpa M CbCTaB eauHHMAT BubnuoteyeH ¢oHg Ha LleHTpanHata
Bubnuoteka n BubnnoteyHata mMpexa Ha BAH e mHorooTpacnos. Bkriousa yHUKanHm



XII HayuoHanHa koHgpeperyusi ,06pa3osaHuemo u uscnedgaHusima 8 UHghopmayuoHHomo obwecmeo” 2019 141

LieHHN COMpKW 1 NdHK BubnuoTekn Ha Bbnrapcku yyeHu, nucateni, obLLecTBEHNULM,
KOUTO Ca CbC CTATYT Ha KHWKOBHO-AOKYMEHTANHO HacnefcTso. 3a nopgbpxaHe Ha
aKTyarnHoCT W MbIHOTa Ha HayyHuTe konekuww, LleHTpanHata 6ubnuoteka u3BbpLUBa
aKTMBEH MexayHapoaeH oOMeH, KaTo Noaabpka NoBeye OT BeK aKTUBEH KHUTOOOMEH C
Hap 783 uHCTUTYLMK (BNBNMOTEKM, YHUBEPCUTETH, My3eu, apxuBi) OT 61 abpxasu.

LleHTpanHata 6ubnuoteka Ha BAH nbpBa 3amoyBa aBTOMATW3MPAHETO Ha
Bubnnoteynute npouecy npes 1979 r. ¢ BHeApsBaHETO Ha GubnmoTeuHus codTyep
,BVBJINO-NAKOMC" 3a nakeTHa LUeHTpanuauMpaHa oOpaboTka Ha [daHHM 3a
KOMMNMeKTyBaHe Ha HaydyHa nepwoauka. Toaw mpouec npogbmxaa Hag 40 roguuw,
CbMPOBOAEH CbC CMSHATa Ha KOMMIOTbPHA TEXHMKA M KOMYHUKALMOHHM TEXHOMOTMM M
cboTBeTeH bubnuoteyeH codptyep. Ot 2002 rognHa ¢ BHegpsIBAHETO Ha edHa OT Hau-
BMCOKOTEXHOMOrMYHUTE 61bnnoteyHm cuctemmn — ALEPH 500 belue faaeHo HOBO Havano
Ha u3rpaxgaHe Ha uHTerpupaqa 6ubnuoteyHa cuctema. T BKIoYBALLE PETPOKOHBEPCHUS
Ha kaTanoaute, ¢ KOeTo 0TnagHa HeoBXoAMMOCTTa OT NOAAbPXAHETO Ha 7 B1AA kaTanosu
W Ce MOCTaBM Ha4anoTo Ha Cb3[aBaHETO Ha CBOLEH KaTamor Ha Hai-roneMuTe Hay4Hu
Bubnunotekn Ha bbnrapus ¢ nHTerpupaHeTo Ha ceogHns katanor Ha BAH B HABUC (kbm
kpas Ha 2015 r. oBwwsaT Opol Ha MHTerpupaHute B cBOAHUS Kkatanor Ha HABWC
peTpokoHBepcupanu 3amuck ot LB ca 352129 3anuca (noseye o1 1/3 o1 0bwwms 6pon Ha
3anucuTe B cucTemarta).

Ot 2011 r. LeHTpanHata 6ubnmnoTteka yyacTsa B e4uH OT Hail-maLlabHuTe nNpoekTu
no aurutanusauns Ha HABWC - usrpaxgaHeTo Ha PenosuTopuyMm OT MHTErpupaHi
JMruTanuanpann Konekummn Ha yyacteawute 6ubnuotekn, kato e npegoctasuna 3 815
3arnaeus (240 298 caiina).

YeunvsTa 3a gurutanuavpaHeTo Ha Goratute konekuuw Ha LB faBat KoHkpeTeH
pesynTar ¢ pean1anpaHuTe MHOroOpONHM NMPOEKTM MO AUTUTANM3aLuns Npes nocneaHnuTe
20 roguHu - oT gurMTanu3aumsaTa Ha MUKPOULLKM U MUKPOMIIMM, HAKOM OT KoUTO Bsixa
nof yrposa OT YBpexaaHe nopagu MOCTOSIHHOTO MM MOM3BaHe OT akajemuyHata
OOLWHOCT, 00 Cb3gaBaHe Ha MHOrOOpOMHA KOMEKUMs, MHTerpupaHa 3a [OCTbN B
EBponeana.

Ot 2011 r. Lib-BAH paboTtn no npoekT Aurutanusauus U yyactBa CbC CBOWTE
konekumm B HauwoHanHata akapemuyHa OBubnMOTEYHO-MHEOpMALMOHHA cuctema -
penosutopuym ¢ 3815 3arnasus (240298 caiina).

[JurutanuanpanuTe konekuun ot oHgoBeTe Ha LleHTpanHata 6ubnuoteka ca 13,
KOMTO MorarT Aa ce pasrnefat B MbfHOTa OT cailTa Ha GubnuoTtekata. Te BKNOYBAT eaHMU
OT Hal-LEeHHUTE Konekuun oT BUonnMoTeuHMst oHA - oT chopMmupaHeTo Ha KHuHaTa
cbupka Ha BbnrapckoTo KHKOBHO ApyecTBo npe3 1869 r. ¢ AapeHns Ha OCHOBaTENNTE
My - BUAHM BbArapcku 1 Yy)xaecTpanHu yueHu, uneHose Ha BAH (MapuH [ipuHos, ®enmke
KaHuu 1 gp.) 0 CbBPEMEHHM KONEKLMM OT AapeHst Ha akageMuLy 1 yueru. Mpoabmkasa
npoveca Ha AUrnTan13aums Ha Hai-LieHHUTE KOMEKLMM OT Bb3POXAEHCKW, CTaponeyaTHu
KHUTA — Yyxau 1 6barapcku, peaku U LIEHHW M3AAHUS, CaBSHCKW PbKonucK, cOOpHULM,
nepuoauka.

Beye 10 roguHu egHa OT OCHOBHUTE  [eWHOCTM Ha LleHTpanHaTa 6ubnnoteka Ha
BAH e purMTanusaumsTa Ha ObArapckoTo  KynTYPHO—MCTOPUYECKO HACNencTBo.
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Bubnuotekata yyactBa B peauua MexayHapoLHW NPOeKTH, (UHAHCUpaHW OT
Eeponelickata komucus - Athena (2008-2011), Carare (2010-2013) u Linked Heritage
(2011-2014). BaxHo 3HayeHWe uMa y4acTueTo Ha bubnuotekata B npoekra AthenaPlus
(2013-2015) B noakpena Ha eBponeiickata aurutanHa Gubnuoteka — EBponeana. Hapeq
¢ 40-Te yyacTHuum 0T 21 gbpxasu-uneHkn Ha EC, LieHtpanHata Gubnuoteka yyacTsa ¢
npegocTaBsiHe Ha AocTbn Ao noeeye oT 10 xunsam ot 0610 Hag 3,6 MuUIMoHa AuruTanHu
obekTa oT 06LUECTBEHNS 1 OT YaCTHUS cekTop. Mexay npefocTaBeHuTe Aurutanuanpanm
Konekumu oT ¢oHaoBeTe Ha LleHTpanHata bubnnoteka e n bubnuotekata Ha ®enuke
KaHnu, kakTo v yacT oT konekumsTa ,Bb3poxaeHcku kHurm 1806-1878. Coiumte 0bekTy
ca npepocTaBeHu 3a gocten W B CBeToBHaTa AurutanHa 6ubnuoteka (World Digital
Library).

AKTyanHusT ~ NPOeKkT, B  KOWTO y4yactBa LleHTpanHata 6ubnuoteka e
,KYNTYpHOMCTOPMYECKO HACMenCcTBO, HauuoHanHa nameT W 0OLIECTBEHO passuThe”
(KMHHIMOP). O-p Cuneus HainaeHoBa HakpaTko NpeacTaBv peanuaupaHuTe 4eMHOCTY No
TO3W npoekT B nakeT ,Cb3pgaBaHe Ha 0OpasoBaTenHu nporpamu B obnactra Ha
KynTYPHOUCTOPMYECKOTO  HAacnMeacTBO” CbC Cb3gaBaHe Ha bubnuorpadms no
KMpUNOMETOAMAaBUCTMKA B OMbnMOTeYHO-MHGOopMaLmorHaTa cuctema ALEPH 500 u
QUrTanu3aums Ha nuTepaTypHu NepuoguyHu M3gaHust OT Hayvanoto Ha XX Bek BbB
Bpb3Ka C 0TneyaTBaHe Ha ToM 6 oT nopeauuata ,llepnoguka u nutepartypa.”

5. Hosute 61BANOTEYHN TEXHOMOMMN U TAXHOTO MHTErpupaHe B 0Bpa3oBaTenHus
npouec B Bubnuorekara Ha HoB 6bnrapcku yHUBepcUTET 651xa HakpaTKo OnucaHu ot
HeliHnsa gupektop A-p PapoctuHa TopopoBa. TS npeacTasu nocregHUs NpoekT, no
koTo paboTn edHa OT Haii-Mnagute W MoaepHW Obnrapcku 6Gubnuotekn. B
Bubnmnotekata Ha HBY ycnewHo ca peanuaupaHu NpoOeKTM MO AUrUTanW3auus Ha
BnbnmnoTeyHns ¢oHA, Cb3aBaHe Ha eNeKTPOHEH penosuTap OT NybruKyBaHW u3paHus
Ha YHMBEPCUTETCKMTE NpenojaBaTenu W OCUrypsiBaHe Ha OTKPUT [OCTbN A0
CbObPXaHWETO Ha KornekumuTe oT BubnnoteuHns oHa.

Bubnuotekara Ha HBY e eaHa oT ocHoBatenkute Ha HABUM 1 akTuBHO yyacTBa B
Cb3[aBaHETO Ha CBOAHWS KaTanor M Ha penosntapa OT AWUrMTanu3vpaHu KOMeKLuw.
Bubnuotekata Ha HBY pabot nocnenoBaTenHo 3a pa3BuTME Ha COOCTBEHM
MHOPMALMOHHN pecypcu 1 3a oboraTsiBaHe Ha auruTanHata cn 6ubnuoteka, kouTo ca
JOCTbMHW OT caliTa Ha Bubnuotekata. CneuuanHoto ydyactue Ha 6GubnuoTekata B
npoekta Ha LIBER (LIBrary European Research) 3a cb3gaBaHe Ha eneKTPOHHM
penosuTapu Ha akagemudiHuTe 6ubnuoTekn UMa 3a pesynTaT U3rpaxgaHeTo 3a Mbpau
MbT y Hac Ha HaydyeH enektpoHeH apxuB Ha HBY, koiiTo cbabpka nybnukyBaHm
MaTepuanu 3a ocurypsisaHe Ha OTBOPEH AOCTbM A0 HAY4YHUTE W TBOPYECKW NOCTUXEHMUS
Ha npenogasatenu u goktopaHtu oT HBY, upes nproputeTHO MHOEKCUpaHe, TpaHcdep
Ha MeTafjaHHW, NOAAbPXaHEe Ha Aeno3uTap 1 MOHorpaduyHmM n3gaxusa Ha HBY ¢ oTBopeH
[OCTbN.

Passuteto Ha coBCTBEHWN WHOPMALMOHHN PECcYpcu € (OKyCMpaHO BBPXY
oboraTsBaHeTO W pasLLMPABaHETO Ha TeMaTuyHus obxsat Ha JurutanHata 6ubnuoteka
W ocurypsiea OTOpu3WpaH AoCTbN A0 Komekuuute ,Bepa Mytadumesa®, ,KyntypHo
HacneacTeo®, ,Ham-yeteHn sarnasus®, ,Pedku 1 LeHHU 3arnaBus®, KaKTo U eneKTPOHHU
pecypcy — U3TOYHMLIM KbM KypcoBeTe B HakanaBbpCkuTe MMarucTbpckuTe Nporpamm Ha
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HBY. CbabpxaT ce n guruTanHo cbagapeHu 0bexkti n gokymeHtn 6e3 DRM(ynpaBnenune
Ha uudposuTe npasa).

Cb3agageH e v mopTan 3a enekTpoHHM nepuognykn n3ganus Ha HBY ,New Bulgarian
University Academic Journals Portal®. MopTtanbT 06eanHsABa CaMoOCTOATENHIUTE CalnToBE
Ha nepuoamyHuTe u3naHus Ha HBY, ynecHsisa oHnaitH nybnnkyBaHeTo, Cb3aasa yCcrnoBus
3a MHOEKCHpaHe Ha CbobPXaAHWETO B MHTEPHET.

CreuvanHo 3a CTyOeHTM C HapylleHo 3peHue BubGnuotekata paspabotBa u
NpefocTaBs [OCTHN Ypes creuuanuavpaHu paboTHW MecTa W OHMailH [OCTbN 3a
AurvTanHaTa konekuus.

Konekumsta npeanara Ha CBOWUTE perucTpupaHi noTpeduteny ronsmo pasHoobpasue
OT HaydyHa nuTepatypa. EnekTpoHHUTe TekcToBe ca BbB (OpMaT, KOWTO MO3BOMsBa
Bb3NPOU3BEXIAHETO UM OT CMHTE3ATOPU Ha PEY YPE3 KOMMIOTHP UM MOBKUNEH TenedoH.
To3n HauMH Ha YeTeHe € Cped Hal-MpeanouMTaHuTe OT Xopata CbC 3PUTENHM
YBpEeX4aHUs W B ronsiMa cTeneH 3amecTaa YeTeHeTOo NocpeacTBOM 6painos WwpmndT.

6. [OupektopbT Ha HB ,UBaH Ba3sos“-MnoeauB [dumutbp MuHeB npeactasu
nocnegHUTE pesynTati OT PasBUTMETO Ha AMIMTaNHUTE pecypcu Ha bGubnmotekata —
oboraTsiBaHe Ha konekuuuTe Ha [jurutanHara 6ubnunoteka B TpUTe OCHOBHM rpynn: KHuru,
Mepuoanynn wspaHus, Kaptorpadcku u3gaHus, KakTo W YCMELIHOTO WHTerpupaHe B
HABMUC un B EBponeaHa Ha KOMeKUMWTE OT  PBKOMWACK,  MaHYCKpUMTH,
W3TOYHOPYMENUIACKUS Neprog OT KHUKOBHOTO HacneacTeo Ha lnosams v obnactra.

7. B poknapa Ha npod. A-p KpuctuHa BbpbaHoBa-[leHyeBa Ha TeEMa:
Ovrutannarta TpaHccopmauusa Ha Hay4HuTe Gubnuotekn cnep ,EBpona 2020“ u
NOAroTOBKA Ha CMELManuUCTH 3a OCUrypsiBaHe Ha NPexoAa ,,0T OTKPUTA HayKa KbM
OTKpUTa NpakTuka“ 6sxa U3BeeHN NeT OCHOBHU aKLeHTa:

e OubnuoTekaTa 1 TEXHOMOTMUTE B aCNEKTa Ha NeT KOMYHUKALMOHHM PEBOMOLUM;

e CbBpeMeHHaTa paspyLIMTENHO-ChaaTenHa npoMsHa — T. Hap. oT Mosed
ymnetep ,kpeaTWBHa [LecTpykuus® W pasnajaHe Ha CUCTEMHUS Mogen Ha
onbnuotekute;

e Gubnuotekute 1 06pa3oBaHMETO B YCMOBUATA Ha KpeaTUBHA AECTPYKUMS™ W
HOBWTE BOZENM Ha MH(OPMALIMOHHO OCUrypsiBaHE Ha 06pa3oBaTENHNS NPOLEC;

e 00pa3oBaHNeTo B ,TPUBIbITHUKA HA 3HAHMETO" 1 U3NCKBaHUATa Ha EBpona 2020
3a NOAroTOBKa Ha CNeLManMcTyi 3a MKOHOMUKATa Ha 3HAHMETO;

e  WHOBaTWBHW 0Opa3oBaTENHW TEXHOMOrMM 3a MOATOTOBKA Ha OMBNMOTEYHM
CneumanucTy B NOCTUMHGOPMALMOHHOTO 06LLECTBO.

lIl. Quckycua

®opyMbT 3aBbPLLUM C AUCKYCUS, B KOSTO aKTUBHO ydacTBaxa AOKTOpaHTUTE OT
YHuBUT [eHvuya MnageHosa u [lenmua Oumutposa. Te cnogenuxa npoyveHute gobpu
NPaKTVKM B peLlaBaHETO Ha KOHKPETHM 3apayn Mo OUrUTanu3auus Ha KynTypHOTO
HacnegcTBo, B 4MATO TemaTWyHa obnact ca W TemuTe Ha [AWUCEepPTaLMOHHUTE UM
u3cneaBaHus.

B xoda Ha ANCKycudaTa 6sxa O4YepTaHn OCHOBHUTE pe3ynTaTu:
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e akagemuyHuTe GubnnoTeku Ha Bbnrapust yCnewHo ce MHTerpupaT B HoBaTta
WHopMaLIMOHHA Cpeaa;

e Te pa3BMBaT CBOMTE (hYHKLUMM HA MOAABPXKAHE HA XPaHWUNMULLA HA 3HAHWETO C
HOBW MH(OPMALIMOHHIN pecypcu;

e BKMIOYBAT CE aKTUBHO B WHGOPMALMOHHOTO OCUIypsiBaHE Ha HayyHUTE
u3creBaHus 1 onaseaHe Ha UOEHTMYHOCTTa Ha BbNrapckoTo KHUXOBHO HACNeACTRo;

e Cb3aaBaT HOBW MOJENW 3a HeroBaTa BUAUMOCT W Pa3no3HaBaeMoCT B AUrMTanHa
cpena.

MpencTaBeHUTe NOCNEAHN NPOEKTW Ha Hali-roremMuTe akageMudHu GMONMOTeKN Ha
Bbnrapus — HaumonanHata Gubnuoteka ,Cs. CB. Kupun n Metoguit", LieHTpanHata
Bubnuoteka Ha BAH, HB ,MBaH Ba3os®, kakTo 1 Ha yHMBepcuTeTCkata bubnmoteka Ha
Hos 6bnrapcku yHMBEpCUTET paskpuxa ONTUMUCTUYEH CLIEHApWiA 3@ MPUCHCTBMETO UM B
ObrrapckoTo, B €BPONECKOTO M B CBETOBHOTO MH(POPMALIMOHHO NPOCTPAHCTBO.

Jou. a-p Kpacumupa Anekcangposa cnogenu gymute Ha npod.Knudbpa Nuny
,--Hagrnu3ame 8 Hog cesim, kb0emo OueumanHomo we AOMUHUPA U We Ce U3Non3gam He
camo nokanHo delicmeawju cucmemu. Ceembm Ha UHghopmayusima cmaea enobaneH. B
mesu ycrogusi Hue mpsbea 0a OCb3HaeM KOSl e Hawama cneyuguyHa Huwa u da
pa3ssugame U yCh8bpLUIEHCMeaMe yMEHUSMa CU, HO He U30/1UpaHo, a 8 CbmpyoHUYecmeo
¢ Opyaume kamo eHuKeame 8 npomeHswus ce koHmekem.”.(http://www.loc.gov)

DIGITAL TRANSFORMATION OF LIBRARIES IN THE POST-INFORMATION
SOCIETY

On May 30, 2019, in the Balabanov House in the Old Plovdiv began its work, the 12th
scientific conference “Education and Research in the Information Society". The
conference was launched with the forum "Digital Transformation of Libraries in the Post-
Information Society", co-organized by ADIS and University of Library Studies and
Information Technologies (ULSIT).

On the organized forum was invited as lecturer with plenary report prof. Milena
Dobreva - leading lecturer in the thematic area of digitization of cultural heritage at the
University of Qatar (UCL Qatar, Doha, Qatar) and head of successfully implemented
projects in the field of the digitization of cultural and especially of the literary heritage.

We take the summary of her report on "Innovative Library Libraries and Their Role for
Repositioning Libraries in the Innovation Process", which marked the leading strands in
the development of new library functions, including structural and organizational
innovations stemming from the pressure of the growing volumes of digitized objects and
changes in consumer attitudes to search and access information.

The directors of the largest scientific libraries of Bulgaria - Assoc. prof. Dr. Krasimira
Alexandrova - Director of the National Library "St. St. Cyril and Methodius", Dr. Silvia
Naidenova - Director of the Central Library of BAS, Dimitar Minev - Director of the Ivan
Vazov National Library, Dr. Radostina Todorova - Director of the Library of the NBU, as
well as Researchers and Professors from the Bulgarian Academy of Sciences and
Universities in Bulgaria.
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For more than 30 years, the National Library of Bulgaria "St. Cyril and Methodius",
which holds the largest volume of scientific publications, maintains active research and
applied activity regarding the implementation of computer technologies, since 2006 active
supported by EU funded projects providing funding and mobilizing the research potential
of the library.

In her speech at the forum, the Director of the National Library Assoc. prof. Krasimira
Alexandrova underlined the role and significance of the digitization of the literary heritage
for the social development - from education and research to the economy.
(www.nationallibrary.bg)

The presentation of Bulgaria's largest and oldest academic library - the Central Library
of the Bulgarian Academy of Sciences, whose 150th anniversary will be celebrated this
year by its director, Dr. Silviya Naidenova, includes a short retrospection of the 40-year
old the automation of library processes and the building of an integrated library information
system, as well as the marking of the main results of the implemented projects - national,
academic and international, as well as the latest achievements in the field of digitalization
of science heritage of Bulgaria. (www.cl.bas.bg)

The new library technologies and their integration into the educational process of the
Library of the New Bulgarian University were briefly described by its director Dr. Radostina
Todorova. She presented the latest project on which one of the youngest and most modern
Bulgarian libraries works. In the Library of the NBU, projects on digitization of the library
fund have been successfully implemented, creating an electronic repository of published
editions of university lecturers, and providing open access to the contents of collections
from the library fund. (www.nbu.bg)

Dimitar Minev, Director of "lvan Vazov" National Library, Plovdiv, briefly introduced
the latest results from the development of digital library resources - enriching the
collections of the Digital Library in the three main groups: Books, Periodicals, Cartographic
Publications and Successful Integration in NALIS(the national catalogue of libraries in
Bulgaria) and in the European Union of the collections of manuscripts, manuscripts, the
East-Army period of the Plovdiv heritage and the district. (www.libplovdiv.com)

Assoc. prof. Kiril Simov and Assoc. prof. Zlatogor Minchev from the Institute of
Information and Communication Technologies at the Bulgarian Academy of Sciences, who
presented updated results of their projects on digitization of cultural heritage and creating
new dimensions in its presentation and perception in the future digital society, the new
educational models and their information - communication provision.

Assoc. prof. Kiril Simov presented the latest developments under the project KLADA-
BG - National Interdisciplinary Research E-Infrastructure for Resources and Technologies
for the Bulgarian Language and Cultural Heritage by briefly describing the development of
the infrastructure to the insurance public access to resources and electronic collections,
software tools and services and solving different tasks aimed at a specialized and wider
audience. Specifically, the development activities were presented, integrated language
resources as a sequential stage of infrastructure integration with the two European
infrastructures with which it is connected: CLARIN (Common Language Resources and
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Technology Infrastructure) and DARIAH (Digital Research Infrastructure for Arts and
Humanities).

Prof. Kristina Varbanova-Dencheva, a lecturer from ULSIT, in her report: Digital
transformation of science libraries after Europe 2020 and preparation of specialists for the
transition from "open science to open practice”, presented five main points: the library and
technologies in the face of five communications revolutions; the current destructive and
creative change - the so-called "creative destruction” by Josef Schumpeter and the
disintegration of the system model of libraries; libraries and education in the conditions of
"creative destruction" and the new sources of information provision of the educational
process; education in the "knowledge triangle" and the requirements of Europe 2020 for
the training of specialists for the knowledge economy; innovative educational technologies
for the training of library specialists in the post-information society.

Assoc. prof. Galina Bogdanova from the Institute of Mathematics and Informatics at
the Bulgarian Academy of Sciences presented specific facts for the solution of
technological problems in the documentation and preservation of the cultural and historical
heritage in the North+ region.

Nikolay Kanchev - Deputy Director of the National Publishing House "Az-Buki" at
Ministry of Education and Science took part in the forum and briefly presented what
challenges the publication of scientific periodicals is and what new publishing models are
successfully applied in the publishing house of MES "Az-buki".

The forum ended with a discussion in which the ULSIT PhD students Denitsa
Mladenova and Denitsa Dimitrova participated actively, sharing the best practices studied
in solving specific problems in the digitization of cultural heritage, in which the themes of
their dissertation are also covered.

The main outcomes of the discussion were outlined: Bulgaria's academic libraries
successfully integrate into the new information environment, not only preserving their
functions of maintaining knowledge repositories with new information resources but also
actively involved in the information provision of research and preserving the identity of the
Bulgarian literary heritage, creating new models for its visibility and recognizability in a
digital environment.
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EXTENDED REALITY TRAINING ANALYTICAL TRANSCENDS IN
THE FUTURE DIGITAL SOCIETY

Zlatogor Minchev

Institute of ICT/Institute of Mathematics & Informatics,
Bulgarian Academy of Sciences,
Zlatogor@bas.bg

Abstract: The upcoming digital Society 5.0 is expected to give a more creative role to the new
digitally (i-) transformed people that is naturally requiring and a suitable way for their successful
training. The main idea is to implement an extended reality in the new educational process,
combining: mixed, virtual and augmented realities, within a holistic integration model and
advanced human-machine smart interaction. The paper outlines a transcending system-of-
systems analytical foreseeing for the future digital transformation transcends, related to both
technologies and humans, accentuating on the training process for successful establishment
of new, diverse cognitive i-skills and i-behaviour. Further, user-feedback, extended reality
experimental validation is performed. Finally, a wrap-up discussion on the future training
transcends for the upcoming transformed digital society is provided.

Keywords: extended reality training, analytical foreseeing, experimental validation

Introduction

Proper understanding of the future digital (i-) society progressive needs towards
multiple new extensions of the classical and innovative education subjects is of vital
importance for the successful knowledge and skills gathering to the next generations
to come, jointly with their agile social realization and global digital resilience
establishment.

From one hand these requirements are also connected to the digital
transformation in itself [1], requiring genuine i-literacy within the future jobs adaptation
[2]. Whilst, from another are the transformed millennial and post-millennial
generations [3], both rising diverse cognitive i-skills, adaptive memory, robust
attention, i-engaged consciousness, mixed creativity and rich enough imagination
towards the totally growing digital overload [4]. The new transformed people should
also be featuring and an adequate i-behaviour with an appropriate curiosity and living
motivation, providing advanced learning achievements, working and entertaining
capabilities cultivation in harmony with the modern, highly integrated, hyper-
connected, ultrafast, heterogeneous and progressive extended smart reality [5].

In general, the digital reality extending [6] could have multiple understandings,
ranging from objective with virtual joining, to augmenting via smart loTs (devices,
sensors and implants) and computational resources, assuring not just an ad hoc
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mixing or overlaying but complete holistic system symbiotic re-creation as is hereafter
assumed.

The developing of these phenomena for interactive learning within the extended
digital environment gives a dual outlook towards the future, producing: (i) excessive
capabilities for the trainees’ advanced i-skills creation, provoked by the
communication with the evolving machine intelligence and (i) a demand for fast
rewarding adaptation towards the new smart environment interfaces.

This new extended digital reality adaptation is also providing and unique
opportunities for the future of digital learning [7] and fast accessing to huge amounts
of knowledge for the world around us, combining both objective and simulated realities
in a totally new, transcending way.

By joining human intelligence with the artificial one in a new “extended
intelligence” [8], progressing towards a symbiotic singularity for huge data analytics,
the upcoming digital society marked presently as “Society 5.0” [9] will outsource the
unpleasant and monotonous activities to smart machines, providing a new, extended
reality for peoples’ insights like: imagination, creativity, emotions, ethics and intuition
[10]. Whilst this new digital world will give multiple innovative opportunities, it is also
going to create and numerous obvious and hidden adversaries, divides and
challenges towards both technologies and users. This closer change will be mainly
provoked by the future embracing of the smart technologies and the humans, bodies’
implantations, fabricating extended digital people abilities with the cloud and quantum
computing new levels of analytical power.

Further in the paper this original research area will be explored from multiple
perspectives, trying to design: (i) a transcending system-of-systems analytical
foreseeing, together with (i) user-feedback, extended reality experimental validation.
A (iii) wrap-up discussion on the future training transcends to the upcoming
transformed digital society is finally provided.

2. Analytical Foreseeing

The foreseeing idea is based on the design of an oriented graph probabilistic
model interpretation over the problem of “extended reality digital training transcending
role”, giving both a priori (current) and a posteriori (future) holistic assessment. The
solution is practically encapsulating the “Entity-Relationship” paradigm [11]
subsystems outlines in I-SCIP-EA environment [12].

The “Entities” (marked with labeled round rectangles) are a collection of objects
or agents, featured with own properties and behaviour objectives that are assumed to
have a granted interaction capability with the others in the model via the multiple
“Relationships” (marked with bi-directional arrows). The aggregated “Relationships”
weights are obtained following a Bayesian approach in accordance with a selected
scenario objective (see e.g. [1], [13]).
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Both “Risk” and “Utility” variables are implemented for “Effectiveness”
assessment. The results are visually generalized into a 3D “System Effectiveness
Diagram” - “SE Diagrams”, noting two main entities’ behavior subclasses: “Perpetual”
vs “Intermittent” (divided by the North-West/South-East plane), discriminating both
“active” (white) and “passive” (grey) labeled spheres, in accordance with the
relationships’ aggregated probabilistic weights, using: Er — forward entities
relationship effectiveness, E» — backward entities relationship effectiveness for Es—
entities generalized system effectiveness evaluation [14].

The model results are based on the working discussions organized in the
framework of “Securing Digital Future 21" initiative [15]. Data from above 100
participants (both experienced and rising researchers), wide spread throughout the
globe with 39 countries was used to define a system-of-systems model with 10 entities
and 31 bi-directional relations (see Fig. 1a).

The produced 3D SE Diagrams (to the present — year 2019 and future
expectations towards year 2029) for the extended reality digital training transcending
role) are depicted in Fig. 1b and Fig. 1c.
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Fig. 1. Extended reality digital training transcending role modelling (a) and effectiveness
assessment results, concerning technological progressive scenario towards advanced
human-machine interaction for the current (2019 — (b)) and near future (2029 - (c)).
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The results from Fig. 1, outline some digital training transcending role due to the
model plausible future dynamic changes beliefs both for the present (2019) and near
future (2029), as follows:

2019:

Perpetual: active: 3 — “Smart Interfaces”, 6 — “Extended Reality”, 10 - “Adequate
i-Behaviour”; passive: 1 — “Evolving Intelligence”, 4 — “Rewarding Adaptation”, 8 —
“Diverse Cognitive i-Skills”.

Intermittent: active: 7 — “Social Resilience”, 9 - “Digital Overload”; passive: 2 —
“Advanced Learning Skills”, 5 — “Transformed People”.

2029:

Perpetual: passive: 8 — “Diverse Cognitive i-Skills”; active: 10 — “Adequate i-
Behaviour”

Intermittent: active: 2 — “Advanced Learning Skills”, 3 — “Smart Interfaces”, 5 -
“Transformed People”, 6 — “Extended Reality”, 7 — “Social Resilience”; passive: 1 -
“Evolving Intelligence”, 4 — “Rewarding Adaptation”, 9 — “Digital Overload”.

The outlined model discoveries could be further aggregated around several key
findings for the digital training extended reality human and society transformational
role, taking into account the entities both perpetual and intermittent dynamics within
the next 10-years’ time horizon:

(i). The new generation people learning transformation will become more active
and smart in order to meet the growing digital overload that is approaching their
natural limits;

(ii). The evolving intelligence is going to become not so stable as the Al is also
progressing jointly with human-machine smart interfaces, giving humans completely
new capabilities of data sourcing, analytics and hyper connectivity;

(iii). New extended realities elements and overlays are going to be created,
focusing human imagination and knowledge, stimulated and assisted by machines;

(iv). The rewarding adaptation of transformed people will become unstable as the
extended reality complexity progress is also growing, drawing a necessity for new
advanced learning skills;

(v). The social resilience in this new digital world will be still under control, keeping
dominance of humans for the final decisions and cultivating suitable i-skills and i-
behaviour.

Being plausible by nature, the presented model aggregations for the near future
(up to year 2029) extended reality effects related to the broader digital transformation
expectations were next empirically validated, implementing both mixed & virtual
experimental environments with elements of augmented ones and active user
response multilayered monitoring.
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3. Empirical Validation

The validation of the analytical system model future foreseeing (see Section 2)
was further organized in two stages: (3.1) a mixed reality interactive simulation, during
CYREX 2019 [16], incorporating some augmented reality elements and (3.2) virtual
reality experimental design, implementation and observation.

3.1.1. Mixed Reality Experimentation Set-Up

Using an imaginary scenario events script, played (for about 180 minutes) from
about 30 international trainees (organized in several multirole teams, during CYREX
2019) a dynamic exploration of extended reality digital training transcending role
effects has been performed.

The architecture included several key attack vectors (social engineering, industrial
& corporate espionage, malware, targeted & DDoS attacks) with seven main teams,
organized as follows: a start-up company — New Future, developing a singularity
smart robot control software was established by a terrorist group Kill-the-Machines.
They were controlled by Federation for Safe Earth that wants to stop the singularity
experiments on the New Moon colony as in the past these experiments brought the
First Human-Machine War and practically almost ruined the Earth. New Future,
funded by the Union of Smart Countries plans to use the smart machines as weapons.
The Global Digital Association that was observing for the digital space human
dominant control and peace both on the Earth and on the Moon enforce the criminal
group Blue Eagles to influence the terrorist group Kill-the-Machines, using a money
laundering scheme of Al movies creation by media innovations company — Smart
Media Group from Cyber Land on the Earth. Finally, the smart robots from the New
Moon base were re-programmed to create new kind of Al movies that had become
very popular and also supported the Earth restoration after the war instead of
establishing a new one with the help of the growing smart robot squads from the
Moon, as was initially planned by the Union of Smart Countries.

The participants’ teams used several device types: multimedia corporate
telephones VING, phablets, desktop and mobile computers, several open cloud
services (data storage and sharing, encryption, chats, social media, avatar multimedia
messaging, e-mail accounting and participants DLP multi asset configurable
monitoring, including selected key words and devices control) some accessed directly
or in an augmented reality manner with encrypted or on purpose designed application,
accessible via QR codes.

The exercise was primarily organized in a closed Facebook social network group,
partially implementing also Telegram & Viber, while participants’ network access to
the used cloud services was accomplished via a VPN.

The trainees’ i-behaviour and i-skills were observed using a multilayered
monitoring and recording, implementing response times, full exercise video recording
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(similar to [17]) and COTS DLP solution CoSoSys My Endpoint Protector, v. 4.7.4.7
(similar to [18]). The DLP environment was configured to control “Data-in-Motion” and
“Data-in-Rest” types of data. Based on client-server architecture the environment
provided client agents, installed on the users’ endpoint devices and a work archive,
stored on a remote accessed server. These agents were practically capable to control
all the communication channels used in the exercise. The accomplished DLP solution
was able to detect the content of the data and to compare it with preliminary defined
keyword dictionaries, distinguishing sensitive data, whilst coping multiple I/O interface
devices and allowing ad-hoc security policy definitions, according to the exercise
scenario.

The implemented users’ monitoring approach provided an opportunity for deeper
trainees’ analysis and rewarding adaptation better understanding, concerning their
cognitive and behavioral responses, cultivating at the same time new advanced
learning skills, using a mixed digital reality environment.
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Fig. 2. Towards digital transformation better understanding with CYREX 2019 training,
encompassing mixed experimental environment with active user response monitoring [16].

3.1.2. Mixed Reality Experimentation Assessment

Having empirical nature, the accomplished mixed reality in CYREX 2019 was
quantitatively assessed (see Fig. 3) from the trainees (using inputs for both: Positive
and Indefinite indicators’ percentage measures, similar to [19]), referring five key
parameters: “Environment & Scenario Adequacy”, “Interface & Software Complexity”,
“Technological Effects”, “Human Factor Effects” and “Training Satisfaction”.
Additional DLP monitoring data log leakeges aggregated results were provided for the
different exercise attacks vectors, concerning: “Unauthorized Devices Connection”,
“Targeted & DDoS Attacks”, “Marked Key Words & Phrases”, “Malware & Fake Links”,

“Insiders & Espionage”, “Social Engineering” and “Equipment Attacks”.

The obtained epirical results are addressing successful understanding for CYREX
2019, giving only a little bit diminished mark to the “Technological Effects” asset (75%
in contrast with the others, being greater then 80%) due to the rather complex mixed
reality implementation. The data leaks results, are giving highest priorities (between
23 - 25 %) to “Insiders & Espionage”, together with “Malware & Fake Links”. Other
visible attack vectors but with lower priorities (between 12 — 13 %) are based on
“Targeted & DDoS Attacks” and “Social Engineering”. The rest of the implemented
attacks that are normally controlled by DLP systems (related to devices and key
words) are with low frequency (between 7 - 10%).
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Fig. 3. CYREX 2019 attack vectors (a) and quantitative overall event assessment (b)
results.

Obviously human i-behaviour and i-skills dynamics are difficult to be directly
measured with questionnaire sets and technical monitoring systems. Apart of this,
their further control in complex mixed training environment is also hard for achieving,
though being rather close to the real world objective one. One of the key reasons for
this could be the high level of noisy environment distractors (human, technological,
organizational), creating an overall high cognitive overload towards the trainees. So,
a virtual reality experiment with specific biometric monitoring in combination with
questionnaires survey was next tested.

3.2.1. Virtual Reality Experimentation

The virtual reality experimental training has been designed, following the ideas for
Intelligent Teaching Avatar — ITA [20] implementation, but explores the possibility to
build a mobile solution that is providing capabilities for both Oculus Rift and Android
phablet VR applications with supportive passive VR glasses and joystick,
implementing also Al based decision logic. The virtual teacher ITA using Ginger
character [21] and the assistant Robot Eliot [22] (see Fig. 4a & Fig. 4b) have been
created on the bases of DAZ Studio 3D and Unity Asset Store models, that are further
tailored in Unity, v.2017.1.0f3 Personal Edition. The intelligent part was also ad-hoc
designed, following a rule-based knowledge representation with advanced fuzzy
assessment and probabilistic voice recognition [20]. Additional machine learning
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component similar to [23] is added, as the main idea of the VR training is to gather
basic knowledge in an interactive training regime, i.e. both human and software are
capable on progressive dual education. The current experiments were addressing
some of the modern astronomy challenges [24] and missions to Mars past and future
perspectives [25], [26] that are preliminary build-in the training environment as
scenarios of interaction and machine knowledge. Both audio interactions and
joysticks 3D controls have been accomplished in the used prototype, giving possibility
for virtual avatar training, travel to Mars and environment user-navigated exploration
(see Fig. 4c and the video recordings available at [27], [28]).

Fig. 4. Screen-shots from ITA (a) and Eliot (b) avatars together with Mars virtual
exploration (c) VR experimental training.

3.2.2. VR Experimentation Assessment

The quantitative assessment of the VR training was organized by using both
questionnaires and EEG brain activity monitoring with Nation 7128W — C20 wearable,
wireless polyphysiographic device over a pilot group of ten healthy participants (8
male and 2 female, average age 37.5 years). Six surface Ag/AgCl electrode leads
(F3,F4,C3, C4, P3 & P4, mounted according to Jasper 10/20 system [29] with special
conducting paste Ten20) were recorded for three epochs from 3.5 min each with rest
of 10 min between the training sessions. The records have been taken while the
trainees were comfortably sitting. Further data processing was performed in Matlab
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R2011b environment, similar to the methodology in [30] with initial band-pass filtering
in order to remove potential set hums and low frequency oscillations, followed by
Fourier Relative Power Spectrum (RPS) calculations.

A photo of a trainee, using the VR environment with generalized EEG RPS results
(for four frequency diapasons: alpha, beta, theta & gamma) during the initial and the
final training session of the experiment, together with generalized questionnaires
results are provided in Fig. 5.

Indefinite m Positive

(
l T 10% l ! .

ENVIRONMENT REALISM  INTERFACE & ENVIRONMENTTECHNOLOGICAL DISRUPTION DIGITAL TRANSFORMATION  TRAINING SATISFACTION
SUITABILITY EFFECTS SUPPORT

The presented analytical assessment of the VR experimental training
demonstrates two interesting findings: (i) the participants are quite fascinated from
the innovative VR manner for training and give rather high marks (ranging between
90 - 97 %) in their questionnaires for the environment realism, interface, disruption,
digital transformation support and overall satisfaction; (ii) these results are
quantitatively strongly confirmed from the EEG RPS measurements that demonstrate
a clear change (with approximately 5%) between the first and the final training series,
beta and gamma activities for the frontal (F4) and central (C4) brain zones of the right
hemisphere together with the parietal ones (P3) for the left hemisphere. Apart of this
findings that are normally correlating with increased attention of the training subjects
and imaginary engagements [29], a really intriguing dynamics is observed in the theta
activities diminishing (with 5% in the left parietal zone (P3) and 10% for the right
central zone (C4)) that is a visible evidence for the definitive strong engagement of
the trainees during the VR experiment.

(a)

b)
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Fig. 5. VR experiment trainee position photo (a) with generalized questionnaire results (b) and
EEG RPS aggregated results during the initial (c) and final (d) training sessions.

4. Discussion

The future digital society training transcends will be apparently referred to the new
technological disruptions, innovations of smart gadgets, and software solutions. This
is naturally addressing the Z- and Alpha- generations’ interests and priorities towards
a successful establishment of a suitable i-behaviour and i-skills that are going to
effectively support the new social transformation and resilience in the future digital
world. In this context, it is of vital importance to gather relevant knowledge for the new
highly dynamic digital reality, combining both fast evolving and intelligent humans with
machines, interactively learning from each other in a symbiotic singularity. A suitable
support in this sense could also be taken from the extended reality training, stimulating
peoples’ insights like: imagination, creativity, emotions, values and intuition. The
presented system-of-systems holistic model expert findings and empirical human
feed-backs validations confirm the necessity to implement new technological
extended intelligent solutions in the future educational process, stimulating a more
fascinated, fast, effective and dually (for both human and machines) adaptive training.
This new transformation is however also addressing and some digital transcends,
mostly referred to the upcoming human excessive capabilities towards successful
handling of the higher digital overload from both cognitive (to note: digital dementia
and complex environment orientation mixing) and purely physical perspectives (like:
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augmented body and mind capabilities presence due to cyber-physical implants fast
advancing, multiplatform-connectivity and wide spreading). Thus the new intensive
reality mixing and symbiotic extending have to be performed with care not to limit the
transformed people, giving priorities to technologies but rather benefiting from the
singularity objective. Additional stimulation of the new human — machine advanced
smart interfaces and interactions is also needed for successful solving of the more
complex and significant for the future digital society educational and training problems
in the upcoming post-informational age.

Acknowledgements

The obtained results in this study are partially supported by National Scientific
Program “Information and Communication Technologies for a Single Digital Market in
Science, Education and Security — ICTinSES”, 2018-2020, financed by the Ministry of
Education and Science, Republic of Bulgaria. Additional gratitude for the
technological and expert support is also given to the initiative “Securing Digital Future
217, http://securedfuture21.org.

Bibliography

1. Minchev, Z. (Ed) Future Digital Society Resilience in the Informational Age, SoftTrade, 2019.

2. The Future of Jobs Report, WEF, 2018, http://bit.do/eZn2b

3. Harari, Y. Homo Deus: A Brief History of Tomorrow, HarperCollins Publishers, 2017.

4. G. Leonhard, Technology vs. Humanity: The Coming Clash between Man and Machine,

Fast Future Publishing, 2016.

Multigenerational Online Behavior and Media Use, IGI Global, 2019.

Fast-Berglunda, A., Gong, L., Li, D. Testing and Validating Extended Reality (xR)

Technologies in Manufacturing, Procedia Manufacturing, Vol. 25, 2018, pp. 31-38

The Future of Education and Skills. Education 2030, OECD, 2018, http://bit.do/eZnZZ

8. Kreye, A. The State of Artificial Intelligence, White Paper, T-Systems, November 2018,
http://bit.do/eZnZN

9. G. Wahlers (Ed), The Digital Future, International Reports, Konrad Adenauer Stiftung, No.
1, 2018, hitps://goo.gl/8CLcvn

10. Leonhard, G. Technology & Humanity, Key Note Talk, APCC Lisbon 2019,
https:/lyoutu.be/-GO4Ac60-x8

11. Chen, P. The Entity-Relationship Model-Toward a Unified View of Data, ACM Transactions
on Database Systems, 1, 1976, pp. 9-36.

12. Minchev, Z. Digital Security Future Objectives Foresight Modelling and Analytical
Assessment, Extended Abstracts from 12th Annual Meeting of BGSIAM, Sofia, December
20-22, 2017, pp. 76

13. Minchev, Z. Data Relativities in the Transcending Digital Future, In Proc. of BISEC 2018,
Belgrade, Serbia, October 20, 2018, http://dx.doi.org/10.13140/RG.2.2.15409.22887

14. Minchev, Z., Boyanov, L., Georgiev, A. & Tsvetanov, A. An Analytical Outlook towards
Digital Training Security Transformations, In Proc. of ICAICTSEE - 2017, UNWE, Sofia,
November 3-4, 2017, September, 2018, https://dx.doi.org/10.13140/RG.2.2.20333.28645

2

~



160 Xl HayuoranHa koxgpepenyus ,06pasosaruemo u uscnedsaHusma 8 uHghopmayLoHHomo obujecmso” 2019

15.
16.
17.

18.
19.

20.

21.
22.

23.

24.
25.
26.
27.
28.
29.

30.

Securing Digital Future 21 Web Forum, http://securedfuture21.org

CYREX 2019 Web Page, http://securedfuture21.org/cyrex_2019/cyrex_2019.html
Minchev, Z. Security Challenges to Digital Ecosystems Dynamic Transformation, In Proc.
of BISEC 2017, Belgrade, Serbia, 2017, pp. 6-10,
http://dx.doi.org/10.13140/RG.2.2.32354.84160

CoSoSys My Endpoint Protector Web Page, www.endpointprotector.com

Gaydarski, I., & Minchev, Z. Modelling, Analysis, Experimental Validation and Verification
of Information Security Systems in Corporate Environment, IT4Sec Reports, No. 132,
Sofia, Institute of Informaton and Communication  Technologies, 2019,
http://dx.doi.org/10.11610/it4sec.0132

Minchev, Z. Challenges to Future Training with Interactive Intelligent Avatars, In Proc. of
QED 2014, Sofia, October 30-31, 2014, pp. 157-163

Ginger Character, Daz 3D Studio Female Models Shop, https://www.daz3d.com/ginger
Robot Elliot, Unity Asset Store,
https://assetstore.unity.com/packages/3d/characters/robots/robot-elliot-112654

Minchev, Z., Boyanov, L., Georgiev, A., Tsvetanov, A. An Analytical Outlook towards Digital
Training Security Transformations, In Proc. of ICAICTSEE-2017, Sofia, UNWE, November
3-4,2017, http://dx.doi.org/10.13140/RG.2.2.20333.28645

Habing, H. J. The Birth of Modern Astronomy, Springer, Cham, 2018

Musk, E. Making Humans a Multi-Planetary Species, New Space, 2017, pp. 46-61

NASA Mars Exploration Program Web Page, https://mars.nasa.gov/

ITA Video Demo, http://bit.do/eZnZr

Mars Virtual Travel Video Demo, http://bit.do/eZnZc

Niedermeyer, E., & da Silva F.L. Electroencephalography, Lippincott Williams & Wilkins,
2005.

Minchev, Z. Cyber Threats Analysis In On-Line Social Networks With A Study On User
Response. IT4SEC Reports, 115, http://dx.doi.org/10.11610/it4sec.0115



3A ACOLUUALMA ,PASBUTUE
HA WAHOOPMALUMNOHHOTO
OBLWECTBO*



162 Xl HayuoranHa koxgpepenyus ,06pasosaruemo u uscnedsaHusma 8 uHghopmayLoHHomo obujecmso” 2019




XII HayuoHanHa koHgpeperyusi ,06pa3osaHuemo u uscnedgaHusima 8 UHghopmayuoHHomo obwecmeo” 2019 163

N ACOLIMALINA
5@% »PA3BUTUE HA UHOOPMALIMOHHOTO OBLLECTBO”

AcoumaupsiTa e HenpaBuTENCTBEHA OpraHW3aLMs C MgeanHa Len, ocHoBaHa

npe3 1997 r. pa cbgeicTBa 3a HaBnwW3aHeTo Ha bwnrapus B rmobanHoTo
MHOPMALMOHHO 0BLLECTBO.

AcoupauusTa UMa VHAWBMAYanHW U KONEKTMBHU yieHose. WHamBuayanHute
uneHoBe Ha AcouuauusiTa ca M3TbKHATM CrneuuanucT M obLecTBeHUUM OT
Bonrapus m uyxbuHa. Cpen KOMekTMBHUTE uyrneHoBe Ha AcouuauusTa ca
U3CNeaoBaTeNCkM  WHCTUTYTH, BUCIUM Y4eOHW 3aBEAEHWS, COPYKEHMS KbM
AcoumauusTa B pasnnyHu rpagose Ha bbnrapus.

UneHoBe Ha AcounauusTa ce npuemat no pelleHne Ha YnpaBuTEnHUs CbBeT
kaTo Cce cnassat onpepeneHn ycnosusi. C KOMEKTMBHUTE YNEHOBE Ce CKMHYBaT
[Or0OBOPY 3a YNEHCTBO. AcoupauumsaTa MoOLLpsBa Cb3AaBaHETO OT Xenaewy Ha
OPYXecTBa (Ha TepuTOpWaneH NpuHUMM, Mo MectopaboTa WM MO MHTEpEecu Ha
unleHoBETE Ha ApykKecTeaTa). AcouuauusTa MpUBETCTBA BKIMIOYBAHETO Ha
006p080ILYU B HENHUTE ENHOCTH.

AcoumaumsTa opraHuavpa MeXayHapoaHU U HALMOHAMHN KOHGhepeHyuU.

Kbm Acoumaupsta geitictea @opym “InobanHoTo MHopMaLMoHHO 0bLLecTBO” ¢
y4yacTWeTO Ha LWWMpOK Kpbr Gbrrapcku cneuymanucT v obLLECTBEHMLM, KaKTO U
W3TbKHATW Yy)XOECTpaHHM creumwanuct. B pamkute Ha ®opyma ce nposexaar
3acefaHuns Ha HaumoHaneH ceMuHap.

AcoumaumsTa yyacTa B M3MBIHEHMETO Ha NpPOyYBaTENHU M 0bBpasoBaTenHm
npoexmu, NPOBEXAAHETO Ha Kypcoee u ap.

3a uneHoBeTe cu1 AcoLmaumsTa usgasa MHDOPMALMOHEH 6roTemuH.

AcoupaumsiTa nsgasa TematuiHu c6opHuyu. Cpen focerallHnTe U3faHus ca:

— Mnagute n3cnegoBateny B yCroBusiTa Ha MHAOPMALMOHHOTO O6LLECTBO,
Codpus, toHu, 1998.

— [pod. MBaH Heasankos, mbpBusAT Gbrapckv yueH u3nonssan v nogbyxpan
WM3MOMN3BaHETO Ha W3YMCIIMTENHU YCTPOWCTBA, MWOHEP HA Pa3BUTMETO Ha
nHchopmaTukata B bvnrapus. Codoms, 2004.

— [enoTo u NpuHOCHT Ha Gbrrapcku yueHn — uHgopmatuum: AnekcaHawbp K.
Mopckaros, Aumutbp M. [obpes, BaneHtuH T. Tomos, MeTbp M. Togopos,
Oumntop M. Wwwkos. Cogpous, 2005, ISBN 954-8986-16-7

— 30 Years Programming School and International conference, 2005.

— O6pasoBaHneTo B WHGOpMaLUMOHHOTO 0buiectBo. COOpPHWMK Aoknaan Ha
HauuoHanHa koHgepeHums, (Mnosaus, 13-14 okromspu 2006). ISBN 10:954-
8986-22-1.
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— CpepHoto obpasoBaHne B MHopmMaumoHHOTO obuiectso. Codums, 2006,
ISBN - 10:954-8986-20-5.

— WHdopmaumonHoto  obwectBo M Acoumauust “Paseute  Ha
nHopmaLmroHHoTo 06wwecTBo”. Codhmsi, 2007, ISBN 978-954-8986-25-0.

— (O6pa3soBaHneTo B WHGOPMALUMOHHOTO 06uectBo. COOpPHWMK Aoknaan Ha
[l HaumoHanHa koHdepeHums, (Mnosams, 12-13 man 2009). ISBN 978-954-
8986-30-4.

— (O6pasoBaHneTo B WMHGOPMALUMOHHOTO 06uectBo. COOPHWMK Aoknaan Ha
[l HaumoHanHa koHdepeHuus, (Mnosaus, 27-28 maii 2010). ISSN 1314-0752.

— O6pa3oBaHMETO B MH(OPMaLMOHHOTO 06LiecTBo. COOPHMK Aoknaau Ha
IV HauvoHanHa koHdepeHuus, (Mnosams, 26-27 main 2011). ISSN 1314-0752.

— O6pasoBanmeto B MHopMaLmoHHOTO oblectBo. COOpHMK [fokmagn Ha
V/ HauvoHanHa koHdpepeHuus, (Mnosaws, 31 maii - 1 tonn 2012). ISSN 1314-0752.

— 0O6pa3oBaHMETO B MHPOPMALMOHHOTO 06LecTBo. COOpHMK Aoknagu Ha
VI HaumoHanHa koHdepeHuus, (Mnoeaus, 30-31 man 2013). ISSN 1314-0752.

— O06pa3oBaHMETO W M3CNeBaHUsTa B UHGOPMaLMOHHOTO 06LLecTBO. COOpHMK
poknagu Ha VIl HaumonanHa koHdepeHums, (Mnoegms, 29-30 mait 2014).
ISBN 978-954-8986-39-7, ISSN 2534-8663.

— OB6pasoBaHneTo 1 M3cneaBaHusTa B UHHOPMaLMOHHOTO 06LiecTBO. COOPHUK
poknagun Ha VIl HaunonanHa koHdepeHuus, (Mnoeaus, 28-29 mait 2015)
ISSN 2534-8663 (ISSN 1314-0752).

— Tpod. MeTbp BbpHEB — yueH, npenogasarten, obwectsenuk, Cocus, 2016,
ISSN 2534-8663 (ISSN 1314-0752).

— O6pasoBaHneTo 1 M3cneaBaHusTa B MHOPMaLMOHHOTO 0bLiecTBo. COOpHIK
poknagn Ha IX HaumonanHa koHdepeHums, (Mnosams, 26-27 man 2016)
ISSN 2534-8663 (ISSN 1314-0752).

— OO6pasoBaHueTo 1 M3CNeABaHUsTa B MHCOPMALMOHHOTO 00LiecTBo. CHOPHMK
poknagm Ha X HaumwoHanHa koHdepeHuus, (Mnoeams, 22-23 toHn 2017 ISSN
2534-8663 (ISSN 1314-0752).

—  O6pasoBaHWeTO M M3creaBaHusTa B MH(POPMALMOHHOTO 06LLECTBO. CEOPHIK AOKI Ao
Ha XI HawpoHarnHa koHebepeHLms, (Mnosaws, 1-2 oHn 2018) ISSN 2534-8663 (ISSN
1314-0752).

JombnHutenHn cBegeHus 3a Acouvauusta MoraT [a Ce HamepsiT Ha caiTa
http://lwww.adis.org.

3a epb3ka:

Acoumauus “PAO”
yn. “Akaa. I'. borues”, 6n. 8, Cocpus 1113
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Ea%% HALUWOHANEH CEMUHAP
@b@@ »PA3BUTUE HA UHOOPMALIMOHHOTO

OBLLECTBO”

B pamkume Ha ®opym
“no6anHo uHghopmay uoHHO obujecmeo”

CemuHapbT AeiictBa oT 17 HoemBpu 1999 r. v e npoabmkMTeN Ha HaumoHanHus
CeMUHap no MHgopmaTuhka, opraHuanpaH ot Cbioda Ha MatematuumTe B Bbnrapus
npes 1975 r. Ha cemuHapa ce obcbxaaT pasiMyHW Temu, CBbP3aHn C
MH(OPMALMOHHOTO 0BLLECTBO..

3acegaHuaTa Ha CemMuWHapa 3anoyBaT C €4HO MnM MOBeYe BCTBMUTENHN
13Ka3BaHWs OT nokaHeHW cneumanucTi. Cnef ToBa ce NPoBeXaa ANCKYCHS.

CemuHapbT ce opranusmpa o1 Acoumaums “Passutue Ha MH(OPMALWNOHHOTO
06uectBo” 1 cekums “UHdopmaLmoHHn cuctemn” Ha VIHCTUTYTa No mMatemaTtika n
nHcopmatuka — BAH, kaTo 3a HsakoM 3acefaHus ce npuBnMYat W Apyru
CbOpraHu3aTopw.

[Hocera ca npoBedeHn cnegHnTe 3acedaHnsa Ha ceMuHapa:

o 17 Hoemspu 1999 r., Coghusl, cbBMECTHO C Konesx no TenekomyHukaumm u nowwm. Tema
»BuClWweTo 06pa3oBaHMe B MH(HOPMALMOHHOTO 06LEeCcTBO”;

o 15 pexkemspu 1999 r., Codmsl, cbBMECTHO ¢ HoB Gbnrapcku yHuBepcuteT. Tema
»[1POAbIKaBaLLO 06y4eHne B MH(OPMALMOHHOTO 06LeCcTBO”;

o 19 sHyapu 2000 r., Cocous. Tema ,Haykata B uHpopMaLMoHHOTO 06LLECTBO;

e 16 cespyapu 2000 r., Cochusi, CbBMECTHO C HauuOHanmHMsA LEHTbP MO 34paBHa
nHopmauys. Tema ,,3apaBeona3BaHeTo M UH(HOPMALIMOHHOTO O6LLECTBO”;

e 17 wmain 2000 r., Codwms, cbBMecTHO cbc Cbtosa Ha 6Gubrmoteunute U
WHopMaLMoHHNTE  paboTHuun. Tema ,Bubnuotekute B MH(POPMALMOHHOTO
ooLwwecTBo”;

o 18 okromepu 2000 r., Codhusi, CbBMECTHO C HaLWOHaNHWS NOMMTEXHUYECKN MYy3El.
Tema ,[leuata B MH(hOPMaLUOHHOTO 00LWECTBO”;

e 22 HoemBpu 2000 r., Codms. Tema ,O6wecTBeHa MHhOpMaUus U ycnyru,
AoCTbNHU upe3 UHTepHeT B Bbnrapus”;

o 20 pexemepyu 2000 r., Cocpus. Tema ,BbaewoTo obpasoBaHme No uHGopMaThKa B
CpPeAHOTO yuunuuie”;

o 21 cpepyapu 2001 r., Cocpusi. Tema ,,llon3saHe Ha KOMNOTPU OT AOMa”;

e 19 wmapt 2001 r., [noBgwB. Tema ,lpobnemu Ha u3nNoOn3BaHe Ha
MH(OPMaLIMOHHNTE TEXHONMOMMM B 3APaBHOTO 06CNyXBaHe”;
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18 anpun 2001 r., Cocusi, CbBMECTHO C PycKu KynTypHO-MH(OPMALIMOHEH LIEHTBP.
Tema ,KocmoHaBTUKaTa B MH(hOpMALMOHHOTO 06 EecTBO”;

21 mait 2001 r., Cocusi, CbBMECTHO C HaumoHaneH nonuTexHU4eckn mysen. Tema
,»,KaKBo npeacTaBnsiBa KOMNIOTBbPHATA FPaMOTHOCT?”;

18 nexemspu 2001 r., Codhusi, cbBMeCTHO ¢ HaunoHaneH bpaHLLIoB cuHaumkat “Buciue
obpasoBaHMe U Hayka’. Tema ,llpobnemMu M  pernameHTMpaHe Ha
uscnegoBarenckara 4eHOCT B UHGOPMaLIMOHHOTO 06LecTBo”;

16 oktomepu 2002 r., Cocpus. Tema ,MobunHa nHdopmatmka”;

13 HoemBpu 2002 r., Cocpons. Tema ,HopmaTuBHO ypexaaHe Ha MHopmauusTa’;
18 pexemspu 2002 r., Cocpust. Tema ,BruounHdopmarmka’;

22 snyapu 2003 r., Codwusa. Tema ,loarotoBKka 3a NpPOTMBOAENCTBME Ha
MH¢OpMaLIMOHHATA NPECTBLNHOCT

19 cbeBpyapm 2003 r., Codomsi, CbBMeCTHO ¢ HauuoHanHa cnopTtHa akagemus. Tema
»/HhOpMaLMOHHOTO 00LWecTBO M cnopTa”;

19 mapt 2003 r., Cochusi. Tema ,HayanHu CTbNKM U TEHAEHLUM 32 Pa3BUTUETO Ha
uHdopmaTukata B Brnrapmsa’;

16 anpun 2003 r., Cocpusi. Tema ,,[iucTaHLUOHHO 0Oy4eHUe”;

22 oktompu 2003 r., Cous. Tema ,Hayunute nybnukauum - peanHocT M
nepcnexkTuBm’;

21 Hoemspu 2003 r., Mnoeaus, cbBMeCTHO cbc Cbto3a Ha yyeHuTe B Bbnrapus —
Mnosame. Tema ,MHdopMauMoHHO obOcCnyxBaHe Ha aAMUHUCTPaTMBHM
AenHocTn”;

3 nexemepy 2003 r., Cochonst, CbBMECTHO CbC Cblo3a Ha HE3ABUCUMMUTE CUHOMKAMHM
opranusauuv B BAH npu HEC “BOH” - KHCB. Tema ,,JJaHb4HO 3aKOHOAATENCTBO M
Hay4HW U3CneABaHNsA — PeasnHoOCT U M NepcnekTUBK”;

21 aHyapu 2004 r. Cocpusi. Tema ,CbBpeMEHHOTO 06pa3oBaHKe — 3aLL0 Aa yYUM U
KaKBo Aa usyyasame”;

24 cpepyapu 2004 r., Codpust, CbBMECTHO CbC Cblo3a Ha HE3ABUCUMUTE CUHAMKAMHM
opranusaumn B BAH npn HEC “BOH” — KHCB. Tema ,Hayunu uscnepBanus —
HaUWOHasHa Hay4Ha nonuTmka”;

17 mapt 2004 r., Codoms. Tema ,Mpo6nemu Ha MHOPMALMOHHATA CUIYPHOCT;

21 anpun 2004 r., Coous, CbBMECTHO CbC Cblo3a Ha HE3ABUCUMUTE CUHAMKAIHM
opranusauuv B BAH npn HEC “BOH” — KHCE. Tema ,,iunemara: nHdopmaLmoHHO
UNK KOMYHNKaLIMOHHO 00wWwecTBo”;

5 mait 2004 r., Cocpusi, cbBMeCTHO cbC Cbio3a Ha yyeHuTe B bunrapus — Nnosavs
CEMMHap Ha Tema ,HenpaBuTencTBeHWTe opraHu3auuMm B MH(OPMALUOHHOTO
o0LwecTBo”;

20 oktomepy 2004 r., Coousi, CbBMECTHO € MIHCTUTYT N0 MaTemaTtika u nHdopmaTtika
cemMuHap Ha Tema ,Bbnrapu B nporpeca Ha AMepuka”;
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17 HoemBpu 2004 r., CbBMECTHO € HCTUTYT No MaTemaTika 1 MHhopmaTmka ceMmHap
Ha Tema ,MopansT B HaykaTta”;

15 nexemspu 2004 r., Coonst, CbBMECTHO C MIHCTUTYT No MaTematika 1 MHgopmaTmka
cemuHap Ha Tema ,Coumomartuka” 1 BbanomeHaTenHa cpelua 3a npod. ATH UsaH M.
Hepsnkos.

16 cbeBpyapm 2005 r., Cocpoust, CbBMECTHO € VIHCTUTYT NO MaTemaTmka 1 MHgopmaTmka
cemMuHap Ha Tema ,Jlenoto U NPUHOCHT Ha HalWW WHOPMATULM 3a HaYanHOTO
pa3BuTHe Ha MHchopmaTukaTa B Bbnrapus’;

18 mapt 2005 r., MnoBauB, CbBMECTHO € VHCTUTYT NO MaTemaTuka 1 MHgopmaTtika u
Kpbr Hoea MarHaypa cemuHap Ha Tema ,Haykata M uvHGOpPMaUWUOHHOTO
obLwecTBo”;

20 anpun 2005 r., Codusi, CbBMECTHO € MIHCTUTYT no maTemaTtuka M uHopmaTtika
CEMMHap Ha Tema ,,3alyuTa Ha NMYHaTa Hdopmauus”;

18 wmait 2005 r., MnoBamB, CbBMECTHO C MHCTUTYT No maTematuka u uHdopmatuka n
PervoHanHus cblo3 no asTomMaTtuka u uHcopmartika — rp. nosame ceMuHap Ha Tema
»/H(hOPMaLMOHHM ycnyru 3a rpaxgaHuTe”;

25 oktomBpu 2005 r., [noBame, CHBMECTHO C PerMoHanHus wHcnektopar no
0bpa3oBaHneTo 1 PernoHanHus cbio3 no aBTomatuka u uHdopmatuka — rp. Mnosams
CeMMHap Ha Tema ,,CpegHOTO 06pa3oBaHMe B MH(HOPMALMOHHOTO 0OwWwecTBO”;

8 HoemBpu 2005 r., Cocpusi, CbBMECTHO C MIHCTUTYT NO MaTemaTuka 1 MHopmaTmka 1
CreynanusmpaHo Buclwe yunnnwe no 6GubnmotekosHaHue W MHGOPMALMOHHM
TEXHOMorMM cemuHap Ha ,[llpobnemm U acnekTu Ha oOyyeHMeTo no
MHGOPMaLIMOHHN TEXHONOTUM BbLB BUCILKTE yyunuiia”;

13 nexemspu 2005 r., Codons, CbBMECTHO C MIHCTUTYT Mo MaTemaTuka u MHchopmaTmka
CemMuHap Ha Tema ,,JlyxoBHOCTTa U MHHOPMALIMOHHOTO 0OLWEecTBO”;

10 anyapn 2006 r., Codus, cbBMecTHo ¢ Akagemusta Ha MBP ,J[uckycusa no
npobnemMute Ha OOy4YeHWETO 3a NPOTMBOAEWCTBME Ha WHGOPMaLUOHHATa
npecTbAHOCT”;

14 despyapn 2006, Cocpusi, CbBMECTHO CbC Cekumst ,MIHpopMaLmMoHHu ncneasaHus”
Ha VIHCTUTYT no maTemaTuka M MHGOpPMaTHKA, CeMUHap Ha Tema: ,06LecTBeHOTO
ynpaBneHue B MHGOPMaLMOHHOTO 00LLEeCTBO”;

14 mapt 2006, noBawB, CbBMECTHO CbC CeKUM ,IHGhopMaLMOHHM u3crnesBaHus” Ha
WHCTUTYT No MaTemaTtuka 1 MHopMaTmka, CEMUHap Ha Tema: ,3apaBeona3BaHeTo B
MHGOPMALIMOHHOTO 06LLECTBO”;

11 anpun 2006, Codns, CbBMECTHO CbC CeKLMs ,MIHpOpMaLMOHHK n3cneaBaHns” Ha
WMHCTUTYT no matematuka M MHgopmaTika, ceMuHap Ha Tema: ,®unocodma Ha
MH(OPMaLIMOHHOTO 06LeCTBO”;

16 man 2006 r., Cocus, CbBMECTHO CbC cekuust ,/IHhOpMaLMOHHN n3cneaBaHns” Ha
VIHCTUTYT No maTemaTuka 1 MHhopmMaTmka 1 CbC CbenCTBMETO Ha Cbio3a Ha yyeHuTe
B bbnrapus — rp. Mnoeaue, cemuHap Ha Tema: ,Mnagexta B UH(OPMALMOHHOTO
obLiecTBo”;
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13 tonn 2006, Codhust, CbBMECTHO CbC cekums ,MHDopMaLmMOHHN u3cneaBaHus” Ha
WHcTuTyT no maTemaTuka W MHopmaTWka, 3acefaHue Ha Tema: ,Haykata B
MHGOPMaLIMOHHOTO 06LecTBO”.

14 HoemBpw 2006, Cocpus, cbBmecTHO ¢ OMI “Akag. Kupun Monos”-Mnosaus cemuHap
Ha Tema: ,EnekTpoHHM ypouu no matemaTuka, UHpopmaTmka u MHOPMaLMOHHK
TexHonormu”;

12 nexemepu 2006, Codmst, CbBMECTHO € MHCTUTYT NO MaTemaTika U uHopmaTtmka
CEMUHap Ha Tema: ,, TenekoMyHUKaLumTe U MHPOPMaLMOHHOTO 0bLWeCcTBO”;

9 auyapn 2007, Codms, CbBMECTHO C WHCTUTYT no maTematvka W WHgopmaTuka
CemMuHap Ha Tema: ,Bbnrapure B HpopmaumMoHHOTO 06LLECTBO”;

20 cbespyapw 2007, Codomsi, CbBMECTHO € WIHCTUTYT NO MaTemaTtuka 1 nHopmaTuka
CEMMHap Ha Tema: ,ENeKTPOHHOTO npaBUTENCTBO U TFpynuUTe C HUCHK
MKOHOMUYECKM cTaTyc”;

13 mapt 2007, Cocms, CcbBMECTHO C WHCTUTYT Mo MaTematuka M MHGOpMaTuka
cemuHap Ha Tema: ,,KynTypHOTO HacneacTBo B MHGOPMALIMOHHOTO 06LLECTBO™;

10 anpun 2007, Codmsl, CbBMECTHO C MHCTUTYT MO MaTematuka W MHdopmaTuka
cemuHap Ha Tema: ,MIHdopmaLumoHHOTO 0bLecTBO 1 penurusiTa”;

15 man 2007, Codws, cbBMecTHO ¢ LleHTbp ,AkagemuyHaTta OOWHOCT B rpax-
AaHckoTo  obuwecTB0” cemuHap Ha Tema: ,CApykeHuATa Ha Yy4yeHUTe U
rpaxaaHcKoTo o6LwecTBo”;

12 toHn 2007, Mnoeawe, cbBmecTHo ¢ O6wwHa [noBauB cemuHap Ha Tema:
»MeCTHOTO ynpaBneHue u MHHOPMaLUOHHOTO 06LecTBO”;

16 oktomepu 2007, Coousi, CbBMECTHO € MIHCTUTYT No mMaTemaTtika u MHGopmaTmuka
CEMMUHap Ha Tema: ,,BbnrapckuaT eauk B MH(OPMaLMOHHOTO 06LecTBO";

13 Hoemspu 2007, Cocpousi, CbBMECTHO C MIHCTUTYT No maTemaTuka 1 MHGopmaTmka
CEMWHap Ha Tema: , Tepopn3MbT U MHGOPMALIMOHHOTO 0OLLEeCTBO;

11 nexemepu 2007, Codpus, CbBMECTHO € VIHCTUTYT NO MaTemaTtika 1 MHGopmaTmka
CeMUHap Ha Tema: ,,MoaepHaTa 6ubnuoTeka — AHEWHOTO ObAeLe”;

18 sHyapu 2008, lNnosagms, cbBMeCTHO ¢ Cblo3 MO aBTOMaTWka U MH(OpMaTUKa
CeMMHap Ha Tema: ,HauumoHanHa nporpama 3a cb3AaBaHe Ha BMPTYamnHo
o6pa3oBaTenHO NPOCTPAHCTBO”;

12 cheBpyapu 2008, Cocusi, cbBMECTHO C MIHCTUTYT NO MaTemaTtika 1 HopmaThka
ceMuHap Ha Tema: “CbIyHOCT Ha MHdpopmaumaTa”;

11 mapt 2008, Cochusi, CbBMECTHO ¢ WHCTUTYT Mo maTtemaTvka W MHopMaTuka
ceMuHap Ha Tema: “MaHunynaummMte U uU3MamMuTe B MHC(OPMALMOHHOTO
obwecTBo”;

15 anpun 2008, Codus, CbBMECTHO ¢ MIHCTUTYT no MaTemaTtuka W WHopmaTuka

cemMuHap Ha Tema: “lpo3payHOCT Ha ynpaBneHWETO Ha BCUYKM HMBA U
rpaxaaHcKoTo obLwecTBo”;
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13 man 2008, Cogus, cbBMECTHO C WHCTUTYT no maTematuka U MHGopMmaTmka
ceMnHap Ha Tema: “lpobrnemu Ha rpaxgaHuTe npu npexoAa KbM
MHGOPMaLIMOHHOTO 00LWecTBO”;

10 tonn 2008, Cocpust, cbBMECTHO ¢ VHCTUTYT no maTematuka M uHopmaTuka
CEMMHap Ha Tema: ,XapakTepH1 0CO6EHOCTH Ha MHCHOPMALIMOHHOTO 00LWEeCTBO;

8 torm 2008, Cocpnst, CbBMECTHO € VIHCTUTYT No MaTeMaTuka u MHGopMaTika ceMuHap
Ha Tema: ,,Hayano Ha nporpamupaHeto B Bnrapus®;

14 oktomepu 2008, Coconsi, CbBMECTHO C MIHCTUTYT No mMaTemaTuka u uHdopmaTtuka
cemuHap Ha Tema: ,Kocmnueckata uHdopmaTmka 3a ekonormara”;

11 Hoemspu 2008, MnoBamB, CbBMECTHO C IHCTUTYT NO MaTemaTuka 1 uHopmaTmka
cemuHap Ha Tema: ,KyntypHoTo HacneacTBO U MHhOPMALMOHHOTO 00LecTBO";

9 pexkemspu 2008, Codonsi, CbBMECTHO ¢ WHCTUTYT No mMaTemaTvka W WHgopmaTHka
ceMuHap Ha Tema: ,MynTUMeguWHM TexHonmorMM B  MHEOPMALMOHHOTO
obLlecTBO*;

10 deBpyapu 2009, Cocusi, CbBMECTHO ¢ MHCTUTYT No MaTemaTika n MHGopMaTHKka
ceMnHap Ha Tema: ,00cbXaaHe Ha NPOEKT 3a 3aKOH 3a [OCTbA [0
NPOCTPaHCTBEHUTE AaHHN";

10 mapt 2009, Codusi, CbBMECTHO C MHCTUTYT no maTematuka M MHGopMmaTmka
CEMMHap Ha Tema: ,,Fnobanu3saumsTa n MHOPMaLMOHHOTO 06LecTBO;

14 anpun 2009, Codmsi, CbBMECTHO C MHCTUTYT NO MaTematuka M UHGopmaTuka
CEMUHap Ha Tema: ,,Pa3BneyeHnsaTa B UHOPMaLMOHHOTO 06LIECTBO”;

09 tonm 2009, Codust, CbBMECTHO C VHCTUTYT no matematuka U WHopmaTuka
CeMMHap Ha Tema: ,,3aBaTa B MH(pOPMaLMOHHOTO 06LLeCTBO”;

13 oktomepu 2009, Coonst, CbBMECTHO € MHCTUTYT No MatemaTika u uHopmaTmka
cemMuHap Ha Tema: ,,06WwmMAT npodnem Ha eHepreTUkaTa, MKOHOMMKaTa U OKONHaTa
cpeAaa B MH(hOpMaLUOHHOTO 06LecTBO”;

10 Hoemepn 2009, Codous, CbBMECTHO C WHCTUTYT no MaTtematnka W
WHopmaTUKa CeMUHap Ha Tema: ,[lpeacTaBsiHe Ha KYMTYPHO-UCTOPUYECKOTO
HacneacTBo B MH(hOPMaLMOHHOTO 06LwwecTBo”;

08 pekemepy 2009, Codmsa, CbBMECTHO C WHCTUTYT no MaTematka W
WHdopmaTMKa cemuHap Ha Tema: ,KapuepusmbT U MHGOPMALMOHHOTO
obulecTBo”;

20 sHyapu 2010, Mnosawe, cbBmecTHO ¢ MY Mancuit Xunengapcku" cemuHap Ha
Tema: ,CoumnanHuTe Mpexmn u hopMMpPaHeTo Ha O6LWECTBEHO MHEHME”;

09 despyapn 2010, Codwms, CbBMECTHO C MWHCTUTYT no MaTemaTka K
WHopmaTUKa CeMUHap Ha Tema: ,JurutanHata koHBepcus Ha 6ubGNUOTEYHUTE
¢doHpoBe - cbeToAHMe B EBpona u B Bbnrapua®;

24 mapt 2010, Mnosawme, cbBMecTHO ¢ MY ,Mancuii XuneHgapckn" n UHCTUTYT no
MaTtemaTmka U HopmaTtika ceMuHap Ha Tema: ,UHopMauuoHHUTe TeXHONOTUM 1
npeAcTaBsHe Ha KyNTYPHO — UCTOPUYECKOTO HacneacTso”;
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13 anpun 2010, Codms, cbBMECTHO C WHCTUTYT No maTematuka U MHGopMaTuka
CEMUHap Ha Tema: ,Jurutanusauma Ha My3eiiHuTe nameTHuumn";

16 pekemepu 2010, MnoBamB, CbBMECTHO ¢ MHCTUTYT Mo MaTeMaTuka 1 HopmaTuka,
CeMMHap Ha Tema ,,Pechopmarta B HayKkaTa ¥ BUCLIETO 0Opa3oBaHue”;

15 mapt 2011, MNnosaws, cvBmectHo cbc CYB, cemuHap Ha Tema ,Haykata u
MH(OPMaLIMOHHOTO 06LecTBO”;

12 anpun 2011, Codoms, CbBMECTHO € MIHCTUTYT No maTemaTtuka W MHdopmaTika v
VIHCTUTYT 3a KOCMMYECKM U CMbHYEBO-3EMHM W3CEABaHUS, CEMMHAp Ha Tema:
»KocMuyeckuTe nscneaBaHus n MHHOPMaLMOHHOTO 00LLECTBO";

26.05.2011, MNnoeauBs, cbBMECTHO CbC Cbto3a Ha yyeHuTe B Bbnrapus n MHcTuTyT No
MaTemartuka 1 uHopmatuka, cekumus “iHopMaLMoHHN cuctemu”, ceMuHap Ha Tema:
,[ OTOBYW N CMe 3a MHHOPMALIMOHHOTO 0bLwecTBO?”

25 oktomepu 2011, Tnoeaus, CbBMECTHO CbC Cbito3 Ha y4eHute B Bbnrapus u
WMHCTUTYT no maTtematka M WHGopmaTika, cekums “MHdopmaumoHHM cuctemu’
ceMnHap Ha Tema: ,CbBPEMEHHOTO CBLCTOSIHUE HA MH(OPMALMOHHOTO
obLiecTBO”;

08 Hoemepyn 2011, Codpusi, CbBMECTHO € VHCTUTYT N0 MaTemaTika M MHGopMaTmKka,
cekumns “UHdpopmaumoHHn cuctemn”’, cemmHap Ha Tema [lletata cBobopa B
MH(OPMaLIMOHHOTO 06LECTBO M 0Opa30BaHNETO B MpEXUTe Ha NO3HaHMETO

9 pekemepu 2011, MnoBAMB, CbBMECTHO C VIHCTUTYT No MaTematuka u MHgopmaTuka,
cekums “UHdpopmaumoHHn cuctemn”, cemuHap Ha Tema: ,HoBute TexHonoruu u
MH(OPMALIMOHHOTO 06LLECTBO”;

13 mapt 2012 r., Codmsi, cbBMecTHO cbc Codmiickn yHuBepeuteT ,CB. KnumeHT
Oxpuackn®, cemuHap Ha Tema: ,CouuanHuTe MNO3MM B WH(OPMALMOHHOTO
obwecTBO";

11 anpun 2012 r., Codms, CbBMECTHO C YHuBepcuteTa no 6ubnmotekosHaHue W
WHOPMALMOHHU TEXHONOMAW, ceMuHap Ha Tema ,Megunte B MHhOPMaLIMOHHOTO
obwecTBo";

15 mait 2012 r., Codus, ceBmMecTHO cbC Codmickm yHusepcuteT ,CB. KnumeHt
Oxpuackn®, MexayHapogHa doHaaums 3a 6bnrapcko HacneacTtso “npod. M. fleter” n
AwvepukaHck LeHTbp B CTonmnyHa GubnuoTeka, cemuHap Ha Tema: ,JurutanHa
namet 3a 6bnrapckara kyntypa”;

12 tonm 2012 r., Codus, cvBmectHo cbec Codpuidckn yHusepcuteT ,CB. KnumeHt
Oxpugckn®, cemnHap Ha Tema ,EnekTpoHHO ynpaBneHMe W €neKTPOHHO
npaBuTeNcTBO";

23 Hoemspm 2012 r., Cocons, cbBMeCTHO cbC Codouitckn yHusepcuteT ,Ca. KnumeHTt
Oxpuacku®, cemuHap Ha Tema ,BbaeweTo Ha BUpTyanHocTTa® (B pamkuTe Ha
HayyHaTa KoHdepeHuus ,Punocodmn n BupTyanHoct”);

13 pekemspu 2012 r., rp. MnoBaue, cbBMeCTHO ¢ Cbto3 Ha yyeHuTe B Bbnrapus -
lMnosaue, HapogHa 6ubnuoteka ,MeaH Basos®, lMnosaus - ,,MaTtemaTuka, My3uka u
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MHcopmaTmka”, cemuHap, nocseteH Ha 150 roguHu OT poxaeHueTo Ha [asug
Xun6ept v Knog [lebtocy n 100 roanHm oT poxxaeHneTo Ha ArbH TIOPUH;

29 anyapu 2013 r, rp. Codpusi, cbBMecTHO ¢ KOpuaunyeckus dakyntet Ha Coduiickus
yHusepcuteT ,CB. KnumeHT Oxpuackn” n VHCTUTYT No matematika u MHopmaTuka,
CEMMHap Ha Tema ,,3aluTa Ha IMYHMTE AaHHWU B MH(YOPMALIMOHHOTO 06LWecTBo”;

13 mapt 2013 r., rp. Codus, CbBMECTHO C YHMBEpPCUTET MO GUONMOTEKO3HAHME K
nHpopmaumoHHn TexHomorum, Kategpa "Knura u obuwectso” n WHctutyt no
MaTtemaTmka 1 MHopMaTuKa, CeMUHap Ha Tema ,JlurutanHata enoxa u MeguuTe -
TpaHcdopmauum u peanHocti B brnrapua”;

9 tonm 2013, Codus, ceBMecTHO ¢ Punocodicku hakynTeT Ha CY n UHeTutyT no
MaTematuka u uHgopmatuka npu BAH, cemnHap Ha Tema ,MaHunynaTMBHUAT e3uK
Ha MeguuTe B UHGOPMALIMOHHOTO 06LeCTBO”;

8 oktomepu 2013, INnoBawB, CHBMECTHO C MIHCTUTYT 3a KOCMUYECKM M3CMEABaHMs U1
TexHonorv npu BAH 1 MHeTuTyT No matemartika n nHdopmartika npu BAH, cemunap
Ha Tema ,,ABTOMaTM3MpaHMTe KOCMUYECKN OpPaHXXepUM - GLArapCKMAT NPUHOC 3a
nonet Ha yoseka fo Mapc”;

4 pekemepn 2013, Codms, CbBMECTHO ¢ MHCTUTYT no mukpobuonorus — BAH u
WMHCcTuTyT no matematuka U wHdopmatiuka npu BAH, cemuHap Ha Tema ,Kutait:
6uotexHonorun, BEU n uHdopmaumuoHHo obiwecteo”;

18 espyapn 2014, [Minosgue, cvBmMectTHO ¢ AMTUM - Tlnosgwe
WMHcTutyT no matematuka W uHcopmatuka npu BAH, cemwHap Ha Tema
»/HTENMreHTHUAT rpag M MHGOPMaLIMOHHOTO 06LEeCTBO”;

7 anpun 2014, Codws, cbopraHusaTop Ha cemuHap Ha Tema ,[lpaBoTo Ha
MH(OPMaLMOHHOTO 06LecTBO”, OpraHnavpaH oT CoUICKU YHUBEPCHTET;

10 wnn 2014, Codusa, cbBmMecTHO ¢  Ounocodckns dakynter Ha CY
WHeTuTyT no matematuka M uHdopmatuka-bAH, cemuHap Ha Tema ,Mopanhu
acnekTn Ha MHaHCOBUTE Na3apy B UHOPMaLMOHHOTO 06LIeCTBO”;

12 HoemBpu 2014, Codwms cbBmecTHO ¢ YHMBUT, cemuHap Ha Tema
»TPaHchopmaLmm Ha megunuTe B MHOPMaLMOHHOTO 00LWecTBO”;

24 mapt 2015, MNnoBanB CbBMECTHO CbC Cblo3a NO aBTOMAaTMKA M MHGOpMaTHKA
Bbnrapckoto acTpoHaBTMYECKO APYXKEeCTBO, CemuHap Ha Tema ,besnunoTHute
netaTenHW anapaTyi — NpUnNoxeHne U NepcneKkTMBY 3a pasBuTme”;

16 tonn 2015 r., Codus, cvBmectHo cbe Coduitckn yHusepcuteT ,CB. KnumeHt
Oxpuackn® — dunocodekm akyntet (Maructbpeka nporpama no dwmnocogms ¢
npenogaBaHe Ha aHrMACKW e3nk) U VIHCTUTYT no maTemaTtuka u MHgopmaTtika npu
BAH, cemuHap Ha Tema ,,llpo3opeubT Ha OBepTOH" — egHa TEXHONOIUSA 3a TOTanHa
MaHunynaums B UHopMaLMOHHOTO 06LLeCTBO”;

18 Hoemspy 2015, Codousi, cbBMecTHO ¢ Kateapa “KHura u obuwectso” kbM YHUBAT
n WHcTUTYyT no matematuka u uHgopmartuka npu BbAH, cemuHap Ha Tema
»[1pO3payHOCT Ha hmHaHcoBaTa UHdopmMauusa B ny6nnyHusa cektop”;
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05 anpun 2016, Codus, ceBMecTHO ¢ Jlabopatopust no Tenematuka npu BAH u
WHeTuTyT no matematuka 1 uHcopmatuka npu bAH, cemmunap Ha Tema ,,Pa3Butie Ha
aKageMuyHaTa MpexoBa MHcpacTpykTypa B Bbnrapusa’”;

19 anpun 2016, Mnosaye, cbBmecTHO ¢ Kategpa ,KHura u obwectso” kbM YHUBUT
WMHctutyT no matematuka W uHcopmatuka npu BAH, cemuHap Ha Tema
,bnbnuotekute u "Tpetata UHAYCTpManHa peBonoUMA" - AUTMTanNU3auus M
BM3yanu3auus Ha CbXpaHeHOTO 3HaHue”;

19 oktomepu 2016, Codpusi, cbBMecTHO ¢ Katenpa ,KHura u obwectso” kbm YHUBUT,
CeMuHap Ha Tema ,HoGenoBuTe naypeat v pasiMpsiBaHe Ha rpaHuLUTE Ha
3HaHWeTo”;

16 cespyapu 2017, lnoeamsB, CbBMECTHO C MHCTMUTYTa no Marematuka u
nHdopmaTtuka npu BAH, cemnHap Ha Tema ,,ApayuHo n UHTepHeT Ha Hewara”;

23 Hoemspu 2017, MnosamB, CbBMECTHO € MIHCTUTYTa No MaTeMaTika 1 MHdopmaTuka
npu BAH, cemuHap, Ha Tema ,KubepcurypHoctta B MH(hOPMALMOHHOTO
obwecTBo";

12 cbespyapm 2018, Cocous, coBMeCTHO ¢ PakynTeT No 6UGNMOTEKO3HAHME U KYNTYPHO
HacnegctBo npu YHWBWUT, cemuHap Ha Tema ,lybnuyHata KOMyHMKauus B
WUHTepHeT — BaBMNOHCKO MeAUIMHO CTHLINOTBOPEHME, MaHUNyNaLUmu 1 3awmTa‘;

17 anpun 2018, Codusi, CbBMECTHO ¢ HaumoHanHa nabopaTopus no KOMMOTbpHA
Bupyconorus npu BAH u WHcTMTyTa no matematuka v wHdopmatuka npu BAH,
cemMuHap Ha Tema ,,CbBpeMeHHU TEeHAEHLUM NPU BpegUTENCKUTe nporpamu’;

22 Hoemspu 2018, Codus, cbBMecTHO ¢ HOpuamnuecku dakyntet npu Coduicku
yHusepcuteT ,CB. KnumeHT Oxpuackn”, cemuHap Ha Tema ,,O0WMAT pernameHT 3a
3almTa Ha AaHHUTE - OPUGUYECKU N TeXHOJIOTUYHM acnekTh”.

26 despyapu 2019, Cocbus, cbBMeCTHO ¢ PakynTeT no GBIMOTEKO3HAHME W KyNTYPHO
HacnegcTo npu YHUBWUT n WHctutyTa no matematuka u nHdopmatuka npu bAH,
CeMWHap Ha Tema ,HaykomeTpuuHuTe nokasatenu - edekTUBeH MeToh 3a
00eKTMBM3NPaHe Ha OLieHKaTa B HaykaTa”.



