A separate important issue of hands-on or virtual labs is the installation of
additional special software for operation. It complicates use of personal computers
(PC) in places with public PCs or at work if installation of new software is limited.

Problem solution. To meet these needs, both the online course and laboratory
for the ACS study were developed within the frameworks of Tempus project 530
278 - TEMPUS-12012-1-DE-TEMPUS-JPHES "iCo-op: Industrial Cooperation
and Creative Engineering Education based on Remote Engineering and Virtual:
Instrumentation”.

The purpose of this course is to acquire basic knowledge of modeling,
analysis, simulation and design of the ACS of real objects. Prerequisites for the
course are knowledge of fundamental high school mathematics and electrical
engineering. The course includes 11 lectures, 3 remote laboratory projects via the
Internet with video broadcast for operation control of the lab in real time and 1
practical work "Calculation of the proportional-integral-derivative controller for
control object with specified dynamic parameters." The volume of the course is 20
study hours and its duration is 2 months.

Figure 1 - Web - interface of the online laboratory for ACS research in real
time

1. A. Cardoso, T. Restivo, P. Cioga, M. Delgado, J. Monsanto, J. Bicker, E. Nunes, and P.
Gil, "flockucpt - A Web Platform for Online Educational Modules with Online Experiments”,
International Jowrnal of Online Engineering, vol. 9, Special Issue 1, 2013. 2. ICo-op. [Online].
Available: www.ico-op.eu.

UDC 3713

THE ONLINE COURSE AND HANDS-ON LABORATORY FOR
MEASUREMENT METHODS STUDY

Kuchirka Y., Baran S., Pavliv T.

Ivano-Frankivsk National Technical University of Oil and Gas,
Ivano-Frankivsk, 15 Karpatska Str.

Introduction. Measurement is an integral part of industry and daily life.
Definitely, there are many measurements in robotics, medicine, oil and gas,
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chemical, aircraft, spacecraft and other industries. For instance, measurements of
temperature, level, pressure, humidity and flow of gas and fluid are widely
performing in petroleum or chemical companies. In any spheres, it should be
selected optimal method in depending on required measuring conditions, cost and
accuracy. So as any measured result is valuable, if you can assess its accuracy.

This is a subject of the study course on the foundations of Measurement. The
course is a basic one in Mechatronics, Automation, Automotive, Robotics,
Electrical Engineering, Industrial and Medical Diagnostics and so on. Such course
can be implemented as usual study course in college or university and also e-
learning via the Internet.

Problem formulation. Such online course can be easy developed on Moodle
platform. Additional plugins of Moodle platform such a Advanced Forum, created
by Chris Follin provide excellent possibilities for communication between teachers
and students. In the same time modern web conferencing systems such an open
source technology BigBlueButton [2] allow to improve e-learning environment,
including communication and feedback environment, based on online real time
video lectures, presentations and online meetings between students and teachers.

Nevertheless, development of hands — on labs for measurement methods study
to provide students with sufficient practical skills is enough challenging.
Obviously, measuring methods can be demonstrated in virtual labs and students
can be provided for artificially generated or previous measured data samples.
Although, students prefer to use real measuring instruments and study actual
measured data. It allows users rather acquire learning course comparing with
studies using virtual instruments.

Problem solution. In order to meet these needs there were developed both the
online course and hands-on laboratory for measurement methods study within the
frameworks of Tempus project 530 278 - TEMPUS-12012-1-DE-TEMPUS-
JPHES "iCo-op: Industrial Cooperation and Creative Engineering Education based
on Remote Engineering and Virtual Instrumentation”[3].
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Figure 1 - The appearance of the hands-on lab for measurement methods
study

The objectives of the course are to learn how to select optimal measuring
method and sensors, measure, analyze and statistically process measuring results.
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Requirements for the course study are knowledge of fundamentals of mathematics
and physics.

The online course conmsists of lectures, remote laboratory works with video
guides, practical work and examination after every topic. The volume of the course
is 20'study hours and its duration is 2 months.
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Y 0araThOoX Tany3sx HOpOMHCAOBOCTI YKpaiHW BHHHKAE HeoOXiAHICTH
3JifiCHEHHs HepyHHIBHOrO KOHTPOMO TPyGOUPOBOLiE 3 OGMEXEHMM JAOCTYIIOM B
30Hy BPIMIpIOBaH‘b ToMy akTyanpHOI € 3ajJada CTBOPEHHA CAaMOPYXOMHX
HpHCTPoiB, ki 3afe3nedyioTs NOCTAaBKY 3acoliB iHdopmamii B 30Hy MOXIHBUX
necbex'rm lconcrpymm [1]. TonosHow cinanosoo (BIII) € MaTeMaTHdHa MOnEnb
nepeMileHHA npurany. 36inemenHs B o6’eMi 0GONOHKH 3aJHBOI IMTHEBMOKaMEpPH
OIMCYETHECA TAaKMM PiBHAHHAM:

d 4 ,
d’ —==pS,-F,Z(0)=R,, Z'(0)=0, (1)
2
ne m—— px = pS, — F — pyxoma Maca 0GOIOHKM 3aXHEOI ITHEBMATHYHOI KaMepH; S,

— mnowa 6Giunoi moBepxHi OGONOHKM 3a4HBOI MHEBMATHMHOI KaMepH; p -
poboumil TucK; Z — pajiyc 0G0NOHKH 33/{HBOI MHEBMAaTHYHOI Kamepy; ¢ - 4dac; F
— cua onopy. m, S,, F € KOHCTpYKTHBHMMH NapaMerpaMH i TiNBKH p MOXHa

3MiHOBaTH nix 4ac pyxy BOIL
TIpocyBaHHA BIIEpe]l HA HOBXHHY KPOKY S HOCOBOI 4YaCTHMHM BifHOCHO
¢iKkcoBaHOl XBOCTOBOI OMHCYETHCA TAKMM PIBHAHHIM:
d’s . -
m*EZ—=Pb—~q,S(tl)=0, S'(ﬂ)=0, (2)
ae £, ~ xopucua cuna i Ha TpyGonposia BIL; ¢ — cwia onopy Tpy6omposony
(B,’>>q’); m* — pyxomMa Maca HOCOBOI HacTMHM; S - TEPEMIIUECHHA HOCOBOL
9acTMHH BOEpEd BimHOCHO (iKCOBaHOI XBOCTOBOI. m™ € KOHCTPYKTHBHHM
napaMeTpoM, B, Moxua 3minioatd nig wac pyxy B/IL, a g 3MinoeTsea

CaMOCTIHHO TJ 4ac pyxy.
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