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(dbopMyBaHHI HOBOTO JJOKYMEHTY MOJKJIUBO CJIiI BHECTH II€BHI 3MiHHM, 1100 YHUKHYTH IPOTUPIY, a00
Tpeba NMeperissHyTH TPU TIyMadueHHI HOBOTO JIOKYMEHTY.

KpiM TOro, yHMKHEHHS HPOTHpIY IPH OHOBJICHHI JOKYMEHTY BHMAarae IOIIyKYy YciX
BEPIIUH, 3 SKUX JlaHAa BEpIIHUHA € JIOCSHKHOIO (TOOTO JIOKYMEHTIB, 3 SKHUX € IMOCHJIAHHS Ha JTaHWH
nokymeHT). [1i moxymeHnTn Tpeba 3HOB-TaKU MpoaHaIi3yBaTH i, MOXKJIMBO, OHOBUTH.

Cain BIAMITHTH, 110 TIOCTABJICHI MaTeMaTHYHI 3a/1a4i € BIIOMHMH 3aJadaMH Teopii rpadis,
JUTSL SIKUX ICHYIOTB BXK€ JJOCUTh CTAHJAPTHI MPOTIEYPH PO3B’I3aHHS.

Crmim TakoXk MaTd Ha yBasi, IO TOINIYK 3a KIIOUOBHMH CIIOBAMHU, IO YK€ YacCTO
3aCTOCOBYETBCS 3apa3 JUIS aHai3y JOKYMEHTIB, HE € e()eKTHBHHUM, TOMY IO OJHI ¥ Ti X cami
JIOKYMEHTH MOYTh MICTUTH Oarato oJHaKOBHX CITiB.

TakuM YUHOM, MOYKHA 3pOOWTH BHUCHOBOK, IO MAaTeMAaTHYHY YACTHHY 3aBJaHHS I10J0
pO3po0OKH  MaTeMaTW4yHoro, iH(GOpPMAMmiHHOTO Ta MPOTPAMHOIO  3a0C3MCUYCHHS  CUCTEMH
ABTOMATH30BAHOTO aHATI3y JOKYMEHTIB Ta TEpeXpPecHUX 3B’SI3KIB MK HUMH MOXXHA BBaKATH
BHKOHaHOIO. Po3poOka BimmoBigHOTO iH(OpMAMIHHOTO 3a0e3MeUYeHHS BKE MOXE BHMAararu
3aJTy4eHHS TalTy3eBOTO (DaxiBI — HAIIPHKJIAJ, FOpUCTa a00 KepiBHUKA KAHIICIAPIil yCTAHOBH, B SIKii
nepenoavacThCs BIPOBAHKCHHS I11€T aBTOMATH30BaHOT CHCTEMH.

[Ipu po3poOdii mporpamHoro 3abe3ledueHHs CIil MPHIUTATA OCHOBHY yBary iHTepdeiicy
KOpHCTYBaya, 1o Mae OyTH 3pyYHHM Ta 3pO3yMITMM Ha iHTYITHBHOMY piBHI. B neskux Bumaakax
(0co6IMBO, KOJIM MOBa e PO po3poOKy HOBUX JOKYMEHTIB — 3aKOHIB, YKa3iB, MOCTAHOB Ta iH.)
MO’K€ BHHUKHYTH HEOOXITHICTH PO3MEXKYBaHHS IPAaB JIOCTYIy 3 METOIO IMiATPHMAHHS TIEBHOTO
PIBHS O€3IEKH.

RESEARCH ON THE IMPORTANCE OF THE AVAILABILITY OF
VIRTUAL LABORATORY WORK FOR THE LEARNING PROCESS

Olshevska O., Sakaliuk O.
Odessa National Technology University, Odessa

Laboratory work is an important component of student learning. Assembling them helps to
acquire practical skills and provides a better understanding of the theory. Also, laboratory work
allows the teacher to understand whether the student has mastered the material and assess his
knowledge of the subject. Due to the global development of technology, the transition of laboratory
workshops to a digital basis is inevitable, which, in turn, will increase the productivity and speed of
the process, as well as provide an objective assessment of the results and safety of their
preservation.

The global situation regarding the COVID-19 pandemic is accelerating this process, as most
schools have to move to distance learning. But some specialties have narrow subjects and do not
have software that is easy to use in quarantine. A possible solution is to create an information and
management system for the laboratory workshop, which will meet certain requirements of the
teacher of the subject.

Higher education institutions have a large number of specialties, which, in turn, have many
narrowly focused subjects. Due to quarantine, we had to abandon the usual teaching methods and
the question arose as to how to adapt to new ones.

Digitization of education was not as necessary before as it is now, so the process was slow.
But the global pandemic is forcing it to accelerate, prompting the emergence of new resources that
are more specialized in the demands of educational institutions and their subjects. However, we can
say that they will not lose their relevance after the victory of mankind over the virus. Such
information and management systems will increase the effectiveness of training for all its
participants. Such resources will make it easier for teachers to test students' work, so they will have
more time to focus on presenting the topic. In addition, students will be more encouraged to use
modern teaching methods, which will also affect their effectiveness and results.
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Laboratory workshops of narrow applied specialties lose their meaning in the conditions of
distance learning only because there is no general scheme for them, which means that it was
impossible to create a single universal application that would meet all the requirements of these
workshops.

The main problem of the subject area is the introduction of distance learning. Until now, the
opportunity to submit work online to students has been more of an acceptance bonus for some
educational institutions or individual faculties than a necessity. With the advent of the SARC-CoV2
virus, there was a need to limit social contacts, but no one canceled the curriculum, and most of
them did not change much. While some programs (Discord, Skype, etc.) could be adapted for
lectures, as well as others that are more relevant to the learning process (such as Zoom Meetings,
Google Meet, etc.), then laboratory equipment for most technical specialties requires additional
equipment, which is available in educational institutions but has no analogues in online form.
Laboratory workshops of narrow applied specialties lose their meaning in the conditions of distance
learning only because there is no general scheme for them, which means that it was impossible to
create a single universal application that would meet all the requirements of these workshops.

Finding online resources that could be used to submit workshops is not always successful. In
addition, even the available Internet resources, similar to the required ones, do not meet the
requirements of educational institutions and have limited functionality. For effective learning with
the help of online resources, there is a need to meet certain requirements and the ability to save and
view results.

Due to the lack of compliance with even the minimum number of requirements in online
resources, it is necessary to create and implement applications that specialize in a particular subject.

CEKIIA «<EKOEHEPTETHKA, TEPMOIHUHAMIKA TA
ITPUKAAOHA EKOAOTIIS»

PIBUKO-XIMIYHI ITPOBJEMMHA BITPOBAI’KEHHS ITIEPOBCKITIB 1JIA
®OTOEJEKTPUYHOI'O IEPETBOPEHHSI COHSIYHOI EHEPI'TI

Bbomkos JL.3., k.1.H., tonent, dem' snenxo 10.1., k.1.H., 1oent, Cyxomoancoka I'.b., K.T.H.
Onechbkuii HAIOHATLHEH TeXHOJIOTiYHAI YHiBepcenTeT, M. Oeca

CBIT ‘3HaXOJMTHCSA HA TOPO31 PCBOJIOMIHOTO PO3BHUTKY COHSYHOI €HEPreTHKH 3aBISKA
HAYKOBUM, TEXHOJIOTIYHAM | BHPOOHUYHUM POPHUBAM OCTAHHBOTO JECSTHIITTS.

Yoke B HAWOMMXKTL POKH Y Tary3i (GOoTOeNeKTpUIHOI reHepallii OYiKyeThCs TEXHOJIOTITHA
PEROIION IS, K4 3aBASYyE BIIKPUTTIO i MACOBOMY IOCITIDKEHHIO y OCTaHHI POKH HOBOTO KIAcy
(hoToenekTpuIHUX MartepianiB. HoBi MaTepiaay MOTEHIIIWHO JTO3BOJIATH JIOCATHYTH €(PEKTUBHOCTI
coHstaHOi TeHeparlii 40 % Bxke y HaWOMWXK4Ye HCCATHIINTTS, a B IEPCHEKTUBI e(PEKTHBHICTH
nepeBUMUATE 60 %, SKIIO BAACTBCA peai3yBaTH EKOHOMIYHI pilleHHS Yy BUPOOHUIITBI Ta
eKCIUTyaTalii 6araromapoBux reHepylouux MOBEpXOHb a00 BUHANTHU €()eKTHUBHY 3aMiHY 30JI0TY Y
TEXHOJIOTIIX TepModoToBoIbTalki. POTOENEKTpUYHI MaHedl Ha OCHOBI KPEMHII0 BxKe Maibke
JIOCSITJIN CBOET TEOPETHUHOT MeXi epeKTuBHOCTI 24 % 1 6y yTh HOCTYNIOBO 3aMIHIOBATHCS Ha OLIbIN
e(eKTUBHI MTaHeJIl HOBOTO THITY.

Bci Bumiesragani mporuo3u i cnoniBanHs 6a3yrorcs Ha BinkpuTidt y 2009 pomi 37aTHOCTI
PEUYOBHH KJ1acy HepoBCKITIB 10 (oToedexty. Knacuunuii nepoBckit Mae ximiuny popmyny CaTiO3
1 OyB Biakputuii sk npupoanuit Minepan JI.O. IlepoBckum. [lepoBckiTh, KM pO3poOISIOTHCS IS
(oTOBONBTAIKY, MAIOTh OJTHAKOBY 3 MPUPOJHUM KPUCTAIIUHY CTPYKTYPY, ajleé MOXKYTh CKJIalaTUCS
3 IMIMPOKOI KUIHKOCTI eleMeHTIB. 3arajbHa XiMiuHa ¢opmyna nepoBckitiB ABX3, ne A1 B — ne
MeTaliuHi abo oOpraHiyHi aHioHM, X — OJHOATOMHI KaTiOHM TIpynu TrajoreHiB. HaiOinbm
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