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Abstract. The proposed «BlenLearnEnglLAN» methodology for the formation of competences
among applicants of foreign origin bachelor's degree in the « Computer Engineering» specialty
during blended learning in the «Local Networks» discipline: 1) study of basic concepts and
fundamental principles of various network technologies during lectures held using the «Zoomy
system, 2) compilation of the structure of the local network and assessment of its correctness,
according to the compiled structure, creation of a simulation model of the local network in
NetCracker Pro and conducting research on it during laboratory work carried out face-to-face; 3)
research of network traffic parameters using neural network technology and obtained data on a
simulation model during independent work using recommended sources; 4) development of
theoretical material using the lecturer's presentations and testing in the «Lidery system, arguing the
choice of network technology based on the obtained results of research on simulation models.
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Introduction

Formulation of the problem. The current situation in the world, related to the
spread of COVID-19, caused by the SARS-CoV-2 coronavirus, has led to the use of
blended learning, in particular in the discipline «Local Networks» and the formation
of relevant competencies in first-degree holders under such difficult conditions that
confirms the relevance of the topic.

Analysis of the latest research. Assessment of competencies is the subject of
research by such scientists as: Bykov V. Yu., Gurevich R. S., Gurzhiy A. M., Morse
N. V., Ovcharuk O. V., Spirin O. M., Sysoeva S. O., Zhaldak M. 1. and others. It is
important to identify, analyze and summarize the experience of EU countries,
important international organizations and initiatives (UNESCO, ECDL,
MICROSOFT, INTEL, etc.), as well as comparability for modern Ukrainian
education in international studies of the quality of education (PISA, TIMSS,
PEARLS) [1]. The analysis of the latest research and publications [1-5] revealed the
following: 1) the lack of uniform information and communication technologies for
training in the «Local Networks» discipline; 2) the lack of a common methodology
for designing local networks; 3) the existence of a wide range of local network
simulation systems (but very expensive); 4) the peculiarities of generation Z and the
peculiarities of education of applicants of foreign origin; 5) the need for blended
learning under the conditions of the current situation in the world, and became the
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basis for the development of our own methodology «BlenLearnEnglLAN».

The purpose of the article is to develop a methodology for the formation of
competencies among applicants of foreign origin bachelor's degree of «Computer
Engineering» specialty in the blended learning «Local Networks» discipline.

1. Formation of subject competencies during lectures

The proposed «BlenLearnEnglLAN» methodology provides an opportunity for a
first degree of foreign origin during lectures held using the «Zoom» system to learn
the basic concepts and fundamental principles of various technologies used in local
area networks: Ethernet; Fast Ethernet; Gigabit Ethernet; Token Bus; Token Ring;
FDDI; VLAV; WLAN. After the lectures, the applicant must study the theoretical
material based on the teacher's presentations, located in the «Lider» distance learning
system, and pass a self-test. So, for example, when studying the FDDI technology
(Fig. 1), a first-degree applicant must know the classification of nodes: by purpose
(workstation or hub); by attachment to the ring (Single Attachment, SA or Dual
Attachment, DA); by the number of MAC nodes (one MAC node, SM or two MAC
nodes, DM) and port assignment (A, B, M, S).
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Figure 1 — Using different nodes and types of FDDI ports

2. Formation of subject competencies during laboratory work
The proposed «BlenLearnEnglLAN» methodology provides an opportunity for a
first degree of foreign origin during laboratory work using the NetCracker Pro [6],
which should be carried out face-to-face, and consists of the following stages:
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designing the structure of the local network and evaluating its correctness
(preparatory stage); creation in NetCracker Pro of a simulation model of a local
network according to the assembled structure (the main stage); research on the
created simulation model of network characteristics (research stage).

Videos have been compiled on the creation of simulation models of local
networks, hyperlinks to which are embedded in the «Lider» system [3]. The
«BlenLearnEnglLAN» methodology provides the applicant with the opportunity to
conduct the necessary research on simulation models of various network technologies
and their switching versions in order to justify the choice of: a variant of the physical
implementation of a local network; communication equipment for the physical and
logical structuring of the local network; network traffic structure and use of network
technology. So, for example, the calculation between the two most distant
workstations (under the condition that twisted pair is used in the buildings, and
optical  fiber is used between the  buildings; Fig. 2), is:
PDV=(15,3+11*0,113)+(33,5+200*0,1)*2+(165+11*0,113)=289,786 bt < 575 bt,
where PDV (Path Delay Value) — signal double rotation time; PVV=10,5+8+8=26,5
bt < 49 bt, where PVV (Path Variability Value) — reduction of the inter frame
interval, which indicates the correctness of the network configuration.
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Figure 2 — The proposed structure of the Ethernet local network
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According to the complex structure of the local network, the acquirer created an
Ethernet network model in NetCracker Pro, on which the threshold number of
workstations is defined. Next, the acquirer on the model determines the network
performance threshold (in this case, 35 workstations) and conducts a study of the
network response time and the workload of the communication equipment.

3. Formation of competences during independent work

The proposed «BlenLearnEnglLAN» methodology provides an opportunity for
a foreign origin bachelor's degree graduate to acquire practical skills in forecasting
network traffic parameters using neural network technology during self-study on the
basis of recommended sources (data obtained from created simulation models is used
to form samples).

4. Using a research approach in blended learning

Hrynevych L. M., Morse N. V. and Boyko M. A. emphasize that the research
and cognitive method should become the most important component of the scientific
program at all levels and in all branches of science [2]. The areas of acquisition of
research competence of applicants should include: analytical review of scientific
sources; organization of experiments with simulation models using different
technologies (with the same parameters and under the same conditions of conducting
experiments); analysis of obtained network characteristics on local network models
using various technologies (presentation of results in the form of tables or graphs);
formulation of conclusions.

The peculiarities of generation Z and the peculiarities of the education of
students of foreign origin require the introduction of new methods in the conditions
of mixed learning and the use of interactive learning methods. So, for example,
according to the «Teaching-Learning» method [4], one student of foreign origin of
the first degree, having created a model of a local network based on the chosen
technology, explains to another student and then jointly conducts relevant studies of
network characteristics on the model. At the end, the acquirers analyze the obtained
results on models based on various network technologies.

Conclusions

1. The proposed «BlenLearnEnglLAN» methodology for the formation of
competencies of applicants for foreign origin bachelor's degree «Computer
Engineering» specialty in blended learning «Local Networks» discipline: use of
«Zoomy system during lectures; face-to-face laboratory work using NetCracker Pro;
performing independent work using neural network technology based on
recommended sources; conducting module testing in the «Lider» system.

2. Based on the use of the proposed «BlenLearnEnglLAN» methodology of
applicants for foreign origin bachelor's degree: firstly, acquires subject competencies
in the «Local Networks» discipline; secondly, acquires practical skills in scientific
activity in organizing and conducting research based on created simulation models of
local networks using various technologies.
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Anomauin. 3anpononosana memoouxa «BlenLearnEnglLANy wo00o  gopmysanus
KomnemenmHocmeu 3000)6a4ig IHO3eMHO20 NOXO0OJHCEHHS CMYNeHs «bakanaepy cneyianbHoCmi
«Komn tomepna inscenepiay npu 3miwanomy Hasyanui 3 oucyuniinu «Jloxkanoui mepesxciy: 1)
BUBUEHHSI OCHOBHUX NOHAMIU MA PYHOAMEHMATbHUX NPUHYUNIG PIZHUX MEPENCes8UX MEeXHOI02IU nio
yac JAeKyitiHux 3ausAmiu, wo NpoBO0OSAMbC 3d O00NOMO20I0 cucmemu «Zoomy, 2) CKIAOAHHS
CMPYKMypu JIOKAIbHOI Mepedci ma OyiHKa ii KopekmHocmi, 8i0n08iOHO 00 CKAAOEeHOI cmpyKmypu
cmeopennsi 8 NetCracker Pro imimayitinoi mooeni 10KanibHOI Mepedici ma npogedeHHs. HA Hei
00CiddCceRb Nid yac 1abopamopHux poobim, wo npo8oosmvCs 04HO, 3) 00CIONHCEHH NApamMempis
mepedceso20 mpaixKy 3 GUKOPUCMAHHAM HEUPOMEPENHCHOI MEeXHON02I] ma OMPUMAHUX OAHUX HA
iMimayitiniu Mooeni nio 4ac BUKOHAHHS CAMOCMIUHOL pOOOMU 3 BUKOPUCTAHHAM PEKOMEHOOBAHUX
ooicepen; 4) onpayio8anta meopemuyHo20 Mamepiany 3 6UKOPUCMAHHAM Npe3eHmayii iekmopa ma
mecmyeanHs 6 cucmemi «Jlioep», apeymeHmysanHs GUOOpPY Mepexce8oi MexHONo2li Ha OCHO8I
OMPUMAHUX Pe3YTbMAamie 00CAI0NCeHb HA IMIMAYIUHUX MOOesX.

Knrwuoei cnosa: xomnemenmuicms, 10KATbHA Mepexcd, CMPYKmMypd, OYIHKA, MEXHONO2I,
Mooenb, mpagik, napamemp, Xapakmepucmuxa, 3miuiane Hag4aHHs.
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