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KOMIIJIEKC BIPTYAJIbBHUX JIABOPATOPHUX POBIT I3 MEXAHIKA
TA MOJIEKYJIAPHOI ®I3UKHN

TIpu nepexodi na oucmanyiiiny opmy naguanns, axuii symosienuti nandemicto COVID-19, akmyanvhoto 3adaueio € nepe-
Hoc 1abopamoprux podim (JIP) 3 npupoOHUYO-HAYKOBUX OUCYUNTIIH HA KOMN TOmepu CYOeHMI8 Y Ui RpO2PaMm, wo iMinyioms
ixuro pobomy. ¥ yiii cmammi, aKa Mae HAyKOBO-MemMOOUYHULL XapaKkmep, NOKA3aHo, wo o imimayii JIP 3 npupooHu10-Haykoeux
Qucyunnin (30kpema, 3 Pi3uKu), OOYLILHO BUKOPUCTIOBYEAMU KDOCNIAM@POPMHI KOMIIEKCU 3 NAKEeMI8 GIPMYAIbHUX 1a00pamop-
HUX pobim, KL po3pobieHi 3a 0ONoMo2010 M08 npoepamyséants Java i JavaScript, a makooic mosu pozvimku HTMLS, ma 3abes-
neyylome 8UKOHAHHA 8ipmyanshux JIP npu pisnii Kongieypayii npoepammnozo 3abe3neyents Komn iomepa Kopucmyeaya.

Knrwuoei cnosa: Java; JavaScript; HTMLS; ¢izuxa; séipmyanvna rabopamopra poboma.

Puc.: 3. Bion.: 4.

AKTyaJIbHICTh TeMH J0CJaiIkeHHsl. B ymMoBax mepexony Ha nucTaHuiiiHy ¢opmy HaB-
YaHHs, KUl 3ymoBieHuit nanaemiero COVID-19, aktyanbHuM 3aBiaHHAM € nepeHoc Jadopa-
TopHUX poOiIT (JIP) 3 mpupoaHUYO-HAYKOBUX AUCLHUILIIH HA IEPCOHATBHI KOMIT IOTEPH CTY/ICH-
TiB Yy BUDJIAII MporpaM, IO IMITYIOTh iX (yHKIioHyBaHHA. [Ipy npoMy momiOHI mporpamu
MOBHHHI BPaxOBYBaTH 0COOIMBOCTI BUKOHAHHS Ta 0OOpOOKH OTpUMaHMX JaHUX Ha OCHOBI Me-
TOAMYHHX BKA3iBOK, sIKi pO3pOOIIEHi sl peabHUuX POOiT.

IMocTanoBKa npod/aeMH. AKTyaJIbHOIO TIPOOIEMOIO € pO3pOOKa KPOCIUTaTPOPMHUX BipTy-
anpHUX JIP 3 MexaHiku Ta MOJNEKYJSpHi (i3uili, 30KpeMa, s iMiTallil JJabopaTopHUX pooiT,
BKJIFOUCHUX y HaBYaIbHUI miporiec HamionansHoro yHiBepcutety (HY) «3amopiszbka mosmitex-
HiKay», sIK1 CyMICHI 3 mporpaMHuM 3abe3neueHnsm (I13) koM’ torepa kopuctyBava (a60 BuMa-
raroTh HOro OHOBJIEHHS 3a AonoMororo I13, sike BITbHO MOLIMPIOIOTHCS).

AHaJi3 ocTaHHiX JocailkeHb i myOuaikaniid. B ocBiTHROMY Mpolleci BUKOPHCTOBYIOTh
JIOZIaTKU Ha OCHOBI MOB MporpaMyBaHHs Java 1 JavaScript, a Takoxx MoBu po3mitkn HTMLS
(muB., Harpukiaf, [1-3]). 3 iX J0MOMOT0I0 CTBOPIOIOTH KpOCTIaT(OpMHi BipTyaibHi HaBYaJIbHI
nemoHctparii Ta JIP, sxi npu poOOTi 3aCTOCOBYIOTH KOMIT'IOTEPHY aHIMAITiIo.

BuaisieHHs1 HeTOCTiIKeHNX YACTHH 3arajbHoi npodsjemu. Jlomartku 3 aHimMalliero B 0a-
rarbox BHIajkax cTBoproroTh Ha HTMLS i JavaScript (HTMLS5/JS), BUKOPUCTOBYIOUH €IIEMEHT
canvas MOBH pO3MITKH. BOHU 3amycKarOThCsl B OLIBIIOCTI Cy4acHUX Opay3epiB, BiIIOBIIHO 10
[4], B Firefox 3.5, Safari 3.2, Chrome 9, Opera 10.6, iOS Safari 3.2, Android Brouser 2.1 1 ix
011 HOBHX Bepcisix. Y Toit wac mi HTMLS/JS-nonatku He mpaiitoroTh y Opaysepi Internet
Explorer 3 Bepciero Huxkue 9.

Jlns BukoHaHHs Java-nporpam - Desktop-107aTKiB Ta amieTiB Ha KOMIT IOTEpi TOBUHEH
OyTu BcTaHOBIEHMI HaOip mporpaM Ta maketiB kinaciB Java Runtime Environment (JRE) a6o
iHcTpyMeHTanbHUN Habip Java Developer’s Kit (JDK), sixkuit miarpumye ixHio poOoTy.

Desktop-noaaTku npamorTh i KepyBaHHIM OTEpaliifHOI CUCTEMH.

Java armmetn QyHKIIIOHYIOTh IPH BUKOpHCTaHHI Opay3epa Internet Explorer. ITicist ycrano-
Bk 1uiarina [E Tab, Bonu 3amyckarorscst B Chrome. Kpim Toro, arieT MoKy Th BUKOHYBaTHCS
6e3 Opaysepa 3a normomororo yruiitu AppletViewer 3 Habopy JDK, mo migrpumye ix po6ory.

[Tpu oMy po3poOka, 11 imiTalii 1adoparopHUX PoOIT (GiI3UIHOTO MPAKTUKYMY 3aKJIaliB
OCBITH, KOMIUIEKCIB BipTyaJIbHHX po6iT 3 ICHTHYHUX 110 (PYHKITIOHATBHOCTI OKPEMHX MaKeTiB
31 CKJIaJI0M IepIIoro 3 HUX y Bursai Java Desktop- -Tporpam, Jpyroro - Java areTiB, TPETHOIO
- HTML5/JS-nonarkiB, siki JO3BOISIOTH KOPUCTYBAuy IMicIsl yCTAHOBKH OI[HOFO 3 makeTiB (abo
naketa i gonarkoBoro [13, 1o BiIbHO MOIIMPIOETHCS ) HAa poOoUMii KoMI ' 1oTep BUKOHYBaTH JIP,
€ aKTyaJbHOIO IPOOJIEMOIO.

IHocTanoBka 3aBaanus. Po3pobutu kpocriarpopMHuid KoMIuieke BipTyanbHux JIP s
imiTamii poOiT 13 MEXaHIKH Ta MOJEKYJISIPHOT (i3UKH, SIKi BKIIOUEHI B HaBYaIbHUIA miporiec HY
«3anopizbka nomitexHikay. [Ipu npoMy noBuHHa OyTH 3a0e3MeueHa MOXIIMBICTb BUKOHAHHS
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BIpTyalbHUX pOOIT O6e3mocepeHbO MICHs iX 3aBaHTaKEHHS Ha KOMIT IOTEp KOpUCTyBada (abo
IpY JI0IaTKOBOMY MiHIMalbHOMY JIOCTYITHOMY OHOBJIEHHI ioro I13).

Bukiaaa ocHoBHOro marepiasmy. s imitarii sabopatopHux poOiT 3 MEXaHIKH Ta MoJe-
KyJIsIpHOT (Di3UKH, SIKI BKIIFOUEH1 Y HaBuaiapHu# nporiec HY «3amnopi3pka mosiTexHikay, 3a J10-
nomororto Java, JavaScript i HTMLS 6yB po3pobnenuii kpocruiaTopMHUI KOMIUIEKC BipTya-
aeHux JIP, mo ckmamascs i3 Tphox maketiB. [lepmuii 3 HuX popmyBaBcs 3 poOiT Ha OcHOBI Java
Desktop-miporpam, apyruii — Java aruteris, Tpetiit - HTML5/JS-nonatkis.

Java-miporpamu BUKOPHUCTOBYBaJIM SWing-TeXHOJIOTIO, A X (yHKIIOHYBaHHS MOTPiOCH
Habop JDK (JRE), axwuii minrpumye Desktop-niporpamu Ha ocHoBi kiacy JFrame abo amnern
Ha OCHOBI - JApplet.

VY Hamr yac Ha KOMII'[oTepax y 0ararbox BHIIaJKaxX Y»e BCTaHOBJICHI CydyacHi Opaysepw,
K1 103BOIISIIOTE po6oty HTMLS/JS-nonartkig. L{i 6pay3epu, a Takoxx BiamosiaHi Bepcii JDK
1 JRE € I13, sike BUIbHO MOMIMPIOETHCS 1 MOKE OyTH BCTAHOBJICHO Ha KOMIT IOTEP KOPUCTyBada
B pasi BIICYTHOCTI.

st JIP 3 ogniero Ha3BOIO Java-miporpamu 3 pi3HHX MaKeTiB MajH 1IeHTHYHHUH 1HTepdeiic
kopuctyBada (IK), mpu npomy nomioHui mo dynkiionansHOCTI IK OyB 1 y pob0TI CTBOpEHOI Ha
ocaoBi HTMLS i JavaScript 3 BUKOpUCTaHHSIM €JI€MEeHTa canvas MOBU PO3MITKH.

Po3pobneni nogatku 115 maboparopHUX poOIT OJHOTO HAMMEHYBaHHS Majld OJTHAKOBI all-
roput™MH (yHKLIOHYBaHHS. BoHUM iMiTyBau peanbHi poOOTH Ta 03BOJSUIM KOPUCTYBAUY IS
KOYKHOT 3 HUX OJIepKaTh HeoOXiaH1 naHi (s 20 BapiaHTIB) 1 BAKOHATH OOYMCIICHHS, K1 OTIH-
CaHi y BIINOBIIHUX METOIWYHMX BKaziBkax /st JIP 3 mMexaHiku i MonexymsipHid ¢i3uii, 110
BUKOPHUCTOBYIOTHCS B HaBuajbHOMY Tporieci HY «3amopi3zbka momiTexHikay.

V Ttoif yac Java-gonatku, y MOpiBHSAHHI 3 aHAJIOTIYHUMH, peanizoBaHuMu Ha HTMLS Tta
JavaScript, Oynu O17TbII HAOUHUMH, Kpalle BiqoOpaxalid JHHAMIKY (i3WIHHUX MPOIECiB, TOMY
10 MaJIx OiNBII SKICHY aHIMAIlif0 TP BUKOHAHHI BIpTyaJlbHHUX POOIT.

s BimMiHHICTH OOYMOBIIEHA OCOOJIMBOCTSIMU MOBH TIporpaMmyBaHHs JavaScript [4].

Sk npuknan, Ha puc. 1-3 300pakeHi BikHa Java Desktop-nporpamu Ta armiera, a Takox
BikHO Opay3epa 3 HTMLS5/JS-nonarkom, npu BukoHanHi JIP « BuB4eHHS OCHOBHOTO 3aKOHY -
HaMiku 00epTaTbHOTO PYXY», BIAMOBIIHO.

Ha pucynkax He BimoOpakeHi BKa3iBKH JJIsi BUKOHAHHS POOOTH (BOHM IPUXOBaHI 4epes
3MEHILEHHS PO3MIpiB BIKOH).
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Puc. 1. Bikno Java Desktop-npoepamu na nouamxy 6UKOHaAHHS 8ipMYaibHOI 1abopamop-
HOI pobomu « Busuennsi 0CHOBHO20 3AKOHY OUHAMIKU 00ePMATbHO20 PYXY»

161



Ne 3(25), 2021 TEXHIYHI HAYKM TA TEXHOJIOT I
TECHNICAL SCIENCES AND TECHNOLOGIES

Applet Viewer: OPendulum.class
Applet

VARIANT - 14
P — T —
Mass = 0.6M
P — (TN —

Time, sec

Reset

Applet started.

Puc. 2. Bixno Java annema 6 npoyeci 8UuKoHanHs 8ipmyaivHoi 1abopamopHoi pobomu « Bu-
8YEHHS OCHOBHO20 3AKOHY OUHAMIKU 00epmanbHO20 PYXy»
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Puc. 3. Bikno 6paysepa 6 npoyeci 6UKOHaHHA 8ipMYyanbHOI 1abopamopHoi pobomu
«Busuenns ocHo6H020 3aKOHY OUHAMIKU 06EPMATLHO20 PYXY»,
peanizoeanoi HTML5/JS-0ooamkom

BucHoBku. TakuMm umHOM, y 1iii poOOTiI 3a JOMOMOrOI0 MOB TIporpamyBaHHs Java i
JavaScript, a Takox MoBu po3miTku HTMLS, nns naboparopHux pooOit i3 (i3MYHOro NpakTH-
kymy HY «3amopi3bka momitexHika», po3po0ieHo KpocraThOpMHHUNA KOMIUIEKC BipTyabHUX
pOOIT 3 MEXaHIKU 1 MONEKYIApHOI Gi3UKH, sIKUi 3a0e3medye iX BUKOHAHHS MPU BUKOPUCTAHH1
BCTAHOBJICHOTO HAa KOMII'FOTEP1 KOPUCTYBada MPOrpaMHOTO 3a0e3edeHHs (200 Oro OHOBIICHHS
3a oroMoroto [13, o BITBHO PO3IOBCIOMKYIOTHCS).

[Tpu upomy JIP, peanizoBani Ha Java, y TIOpiBHSHHI 3 aHAJIOTIYHUMH, PO3POOIIEHUMH Ha
HTMLS Ta JavaScript, Oyiu O11bI11 HAOYHUMHU, Kpallle iMITyBaJIn (i3udHI IPOLECH.
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Hanani Ha ocHoBi Java, JavaScript ta HTMLS nepen6ayaeTscst CTBOpUTH KOMIUIEKCH Bip-
TyaJbHUX JJA00OPATOPHHUX POOIT 3 MeTorO iMiTamii peanbaux JIP s mpupoaHUYI0-HAYKOBHX M-
CIIUILIIH, SIK1 BKJIFOUEH1 B OCBITHIM npouec HY «3anopizbka momitexHikay.
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COMPLEX OF VIRTUAL LABORATORY WORKS ON MECHANICS
AND MOLECULAR PHYSICS

In the context of the transition to distance education due to the COVID-19 pandemic, an urgent task is to transfer
laboratory work (LW) in natural sciences to students’ computers in the form of programs that imitate their work.

The educational process uses applications based on the Java and JavaScript programming languages, as well as the
HTMLS5 markup language.

To imitate LW in natural sciences (in particular, in physics), it is advisable to use cross-platform complexes from packages
of virtual laboratory works that are developed using the Java and JavaScript programming languages, as well as the HTML5
markup language, and provide the execution of virtual LW with different configuration of the software of the user's computer:.

In this article, which has a scientific and methodological nature, there was the task to develop a cross-platform complex
of packages of virtual laboratory work, which allows the user, after installing one of the packages on the computer (or a
package and additional software that is freely distributed), to proceed with the implementation virtual LW on mechanics and
molecular physics, included in the educational process of the Zaporizhzhia Polytechnic National University.

The features of the functioning of applications of a virtual LW complex, which solves the problem, are considered.
Examples of using the developed software are given.

With the help of Java, JavaScript and HTMLS, a complex of virtual laboratory works on mechanics and molecular physics
has been developed, which ensures their execution on different computer platforms. In the future, it is planned to create
complexes of virtual LW in various natural science disciplines, with works that imitate real ones used in the educational process
based on Java, JavaScript and HTMLS.

Keywords: Java, JavaScript, HTMLS, physics, virtual laboratory work.
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