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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTYyaJILHICTH

Cucremu s BiAmaJIeHOro BHWKOHaHHS JnabopatopHux pobitr (CBBJIP),
MPU3HAYEHI JUIS TOJIETIIAHHS MPOLECY OCBITH CTYACHTIB LUIIXOM IMO30aBIICHHS X
HEOOX1THOCTI OyTH TMPHUCYTHIMHM TPH HAYKOBUX EKCIIEPUMEHTaX Ta Ja0OpaTOPHUX
poborax.Ha naHHMII MOMEHT ICHY€ JOCHUTh BEJIHKA KIJIBKICTh PI3SHOMaHITHUX
IIPOrpaMHMX 3ac00i1B, 1110 JO3BOJISTIOTh KOPUCTYBadyeBi a00 Oe3rmocepeHb0 pUiMaTH
y4acThb y BiJIJJaJICHOMY BHUKOHaHHI JJa0opaTopHUX poOIT( OTPUMYIOYM BiJI€03aINC 3
KaMep 4YM CUTHaJIM 3 PI3HOMAHITHUX JaTYWKiB) a00 BHKOPUCTOBYBAaTH OJUH 13
JEKUTBKOX BaplaHTiB OOMIHY B)X€ BUKOHAaHUMHU JAOOPATOPHUMH pPOOOTaMHU MiX
CTYJICHTOM Ta BUKJIa/Ia4eM.

Mera i 3aB1aHHs

MeToto poOOTH € MiABUIIEHHS SKOCTI pOOOTH CEPBEPHOI YACTUHU JAOJATKY IS
B1JIJaJIEHOTO BUKOHAHHS J1a00paTOpHUX poOIT Ha OCHOBI MIHIMI3alli Yacy 1 BUTpaT Ha
00poOKy 3amuTiB 10AaTKIB. 1151 HOCATHEHHS BCTAHOBJICHOT METH ITOTPIOHO:

— MpoaHaNi3yBaTU Cy4YacHI CHUCTEMH BIJJJAJICHOTO BUKOHAHHS JAOOPATOPHUX

poOiTy mepexi [HTepHer;

BUSIBUTU OCHOBHI (pyHKI10HaNbHI BuMoru CBBJIP;

— TpoaHalli3yBaTH iICHYI0Y1 3acobu 1iyist opranizaiii CBBJIP;

BU3HAYUTH METOIH, SIKI MOXHa BUKOPHCTOBYBATH ITiJI Yac CTBOPEHHS
CUCTEMHU BIJIJAJICHOIO0 BUKOHAHHS J1a00paTOpHUX PoOIT;

— pO3pOOUTH MPOrpaMHUN KOMIUIEKC IJis OpraHizailii CUCTEMHU BiAaJICHOTO
BUKOHAHHS  JabopaTopHUX poOIT 3  ypaxyBaHHSM  BHSBICHHUX  0a30BHUX
(yHKIIIOHATBHUX BUMOT

— JIOCHIIATUA MIHIMI3aIlIl0 KUTBKOCTI MOXKJIMBUX IMOMMJIOK Ha CEPBEPI a TaKOX
MIHIMI3allil0 4Yacy 1 BUTpaT Ha OOpOOKy 3amuTiB MOJATKIB 3 BUKOPHUCTAHHAM

PO3p00JICHOTO CEPRBICY AJIsI BIJA0EHOTO BUKOHAHHS JTA00paTOPHUX POOIT.



VY poOoTi pO3rsgaloTbCcsi OCHOBHI MHUTAHHS MPOLIECY CTBOPEHHS CYYaCHUX
pecypciB 1S Bi11aJIeHOT0 BUKOHAHHS J1a00paTOpHUX POOIT.

O0'ekTOM TOCTIDKEHHS € METOJM, MOJEN Ta 1H(hOpMaliiHI TEeXHOJOTIT A
B1JIJIaJIECHOT'O0 BUKOHAHHS JJa0OpaTOPHUX POOIT.

IIpeaMeTomM MOCTIKEHHS € MiHIMI3aIMis KUTBKOCTI MOMJIMBHX TOMHJIOK Ha
cepBepl a TakOX MiHIMI3alil Yacy 1 BHUTpaT Ha OOpoOKy 3amuTiB AOJATKIB 3
BUKOPUCTAHHSM PO3POOJIEHOT0 CEepBICY IS BIAAAJICHOIO0 BUKOHAHHS J1A0OPATOPHUX
poOiT.

HaykoBa HOBH3HAa pPO0OTH IOJATaE y po3poOIll CEpBICIB IS BIIIAICHOTO
BUKOHAHHS JIa0OpAaTOPHUX POOIT 3 BUKOPUCTAHHSAM JOCTIDKEHHS MIHIMI3aIIX
KUTBKOCTI MOMIJIOK Ha CEpBEpl Ta 3MEHIICHHI Yacy Ha 3aluTU JIOJATKiB, 3aBJISIKU
SKOMY BUKOPUCTaHHS JAHOTO MPOTPAMHOT0 KOMIUIEKCY MiABUIIY€ MBUAKICTh POOUTH
METO/IIB.

IIpakTU4yHa HIHHICTH

[Tonsirae B po3poOiii MpOrpaMHO-METOJIUYHOTO KOMILIEKCY JUIsl opraHizaiii
CUCTEMHU BUKOHAHHS BIJJAICHHUX JIa0opaTopHUX poOIT. IIpoBeneHo eKcrnepuMeHT B
X0/l IKOTO OYJIO BUSIBJICHO aJITOPUTM 3MEHIIICHHS KUIBKOCTI MIOMUJIOK Ha CepBepl Ta
MIHIMI30BaHO Yac 3aMuTiB BiJl 10JaTKiB. KOpUCTH SIKOTO MOJIsITaE B CKOPOYEHH1 BUTPAT
yacy Ha oOpOOKy 3aluTiB Ha CepBepi.

Amnpo0auisn

Yyacte 'y HAayKOBO-TEXHIUHIA  KOH(epeHLli HayKOBO-TIEAaroriyHux
MpAaIiBHUKIB, acCIipaHTIB, OKTOPAHTIB, MAariCTPaHTIB 1 CTyAEHTIB «JIHI Hayku
JJIAMAY», xBiTenb 2019 p.

['pauenko €.A. JlocaiaxkeHHs: METOIIB, MoIeNiel Ta IHPOPMALIITHUX TEXHOJIOT1HI
peanizalii BiIaqeHuX JabopaTopHUX poOIT (HampasieHa 10 apyky) 2019 p.

Crpykrypa i 00csir podoTH

JIMTIIOMHUNM TIPOEKT CKJIAMAEThCA 3 BCTYIy, II'SITU PO3MLIIB, BHUCHOBKIB,
MepeNiKy BUKOpHUCTaHHUX pkepen 3 19 maiimenyBanb 18 pucyskis, 49 tabmuipb 1 7

JIOJATKIB.



3arajibHi BUCHOBKH

Ha ocHOBI aHamizy TEOPETUYHUX OCHOB Ta METOJIB CTBOPEHHSI CHUCTEM
BiJIZJAJICHOTO BUKOHAHHS JJaOOpaTOPHHUX poOIT, a TAKOXK CyYaCHHX METOJIB, MOJIETICH
Ta IH(pOpMAIIHHUX TEXHOJIOT1H opraHi3allii BCTAHOBJIEHO, 1110 Ha JaHUH MOMEHT ICHY€
porpaMHe 3a0e3MeYeHHs HaBeIEHOTO TUITY, ajie HepocTatHs Kutbkicts CBBJIP. [pu
npoMy OyJIO TPHUUHATO PIIIEHHS CaMUM PO3POOUTH MPOTPaMHO-METOIUYHHIMA
KOMILJIEKC JIJISl B1/IJaJICHOTO BUKOHAHHS JIA0OpaTOpPHUX POOIT , 110 JO3BOJUTH 3HAYHO
MiABUIINTY MIBUAKICTH Ta 3pyUYHICTh pOOOTH 7Sl CTYJCHTIB Ta BUKJIAJaviB.

Po3pobneno mporpaMHO-METOIUYHUN KOMILJIEKC Il BUKOHAHHS BIIIAJICHUX
nabopaTopHUX poOiT, a came po3pobieHa (Ppi3uyHa, JoriyHa MOJIENI SIKI BKIIOYAIOTh
B cebe jgiarpaMd TpPELENCHTIB BUKOPUCTAHHS, JiarpaMu KJaciB, Jlarpamu
MOCJIIJIOBHOCTEN TPEIMETHOI 00JIacTI MPOTrpaMHOTO KOMIUIEKCY CepBICY, SIKi
JO3BOJIMJIA 3MOJICITIOBATH B3a€MOIi 00'€KTIB MPOrpaMHOr0 KOMIUIEKCY BUKOHAHHS
BIIJTAJICHUX JI.D.

Po3pob6ieno enemMeHnTu iHTEpdeiicy NporpaMHO-METOAUYHOTO KOMILUIEKCY IS
B1JIJaJIEHOTO BUKOHAHHS Ja0OpaTOpHUX PoOIT. BUKOHAHO MOPIBHSAHHSA PO3POOJIEHOrO
[1I1 3 ananoramu. B pe3ynbrati OyB po3po0sieHH MPOrpaMHO-METOAMYHUN KOMILIEKC
IUISL BIJJIaJIEHOTO BUKOHAHHA JabopatopHux poOiT. Kopucte podoTu mossrae B
CKOpPOYEHH1 BUTpAT Yacy Ha 3allWTH BiJ JOAATKIB Ta MiHIMI3allii KIIBKOCTI MOMHJIOK
Ha cepBepi. 3 MPOBEACHOT0 €KCIEPUMEHTY MU J13HAINCSA ,I110 HANIIBUIIINM BUSBUBCS
CUMILIEKC-METO/I SIKU MOKa3aB, 10 JOMyCTUMI HaBaHTA)XCHHS Ha JaHOMY CepBepi 3
OOMEXEHHSM Ha MiHIMaJIbHUN Yac BUKOHAHHS id (0JaTKiB, CIyk0) Ha cepepi

MOXYTh cKJiacT He O1nbire 20080 3anuTiB.



GENERAL CHARACTERISTICS OF THE WORK

Topicality

Laboratory Remote Laboratory (SVLR) systems designed to facilitate the
education of students by eliminating the need for them to be present in scientific
experiments and laboratory work. lab work (getting video from cameras or signals from
a variety of sensors) or using one of several sharing options already done We laboratory
work between students and teachers.

Purpose and tasks

The purpose of the work is to improve the quality of the server part of the
application for remote laboratory work based on minimizing the time and cost of
processing requests for applications.To achieve this goal you need:

— to analyze modern systems of remote performance of laboratory work on

the Internet;

— identify basic functional requirements of SVLR;

— analyze existing facilities for the organization of SVLR;

— identify the methods that can be used to create a remote laboratory
workflow system;

— develop a program complex for organization of the system of remote
performance of laboratory works taking into account the revealed basic functional
requirements;

— investigate minimizing the number of possible server errors and
minimizing the time and cost of processing application requests using a developed
service for remote lab work.

The main issues of the process of creation of modern resources for remote
performance of laboratory works are considered in the work.

The object of study is methods, models and information technologies for remote

performance of laboratory work.



The subject of the study is to minimize the number of possible errors on the
server, as well as to minimize the time and cost of processing application requests using
a developed service for remote laboratory work.

Practical value

It consists in the development of a program-methodical complex for the
organization of the system of remote laboratory work. An experiment was conducted
that found an algorithm for reducing the number of server errors and minimizing
application requests. The advantage of this is to reduce the time spent processing
requests on the server.

Approbation

Participation in the scientific and technical conference of scientific and
pedagogical workers, graduate students, doctoral students, undergraduates and students
"Days of Science of the DSEA", April 2019

Grachenko EA Research of methods, models and information technologies of
remote laboratory works realization (directed to print) 2019.

Structure and scope of work

The diploma project consists of an introduction, five sections, conclusions, a list
of sources used from 19 titles 18 figures, 49 tables and 7 appendices

General conclusions

Based on the analysis of theoretical bases and methods of creation of systems of
remote performance of laboratory works, as well as modern methods, models and
information technologies of the organization it is established that at present there is
software of the given type, but insufficient number of SVLR. At the same time it was
decided to develop a program-methodical complex for remote performance of
laboratory work, which will significantly increase the speed and convenience of work
for students and teachers.

The program-methodical complex for remote laboratory work development was
developed, namely, the developed physical, logical models, which include diagrams of

use cases, class diagrams, sequence diagrams of the subject area of the software



complex of the service, which allowed to simulate the interaction of objects of the
software complex of remote execution laboratory work.

Elements of the interface of the program-methodical complex for remote
performance of laboratory works have been developed. Comparison of the developed
software with analogs is made. As a result, a program-methodical complex for remote
laboratory work was developed. The benefit is to reduce the time spent on application
requests and minimize the number of server errors. From the experiment, we learned
that the simplest method was the fastest, which showed that the permissible load on
this server, with a limitation on the minimum time of execution of actions (applications,

services) on the server can be no more than 20080 requests.



