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I. Onuc ocBiTHLOr0 KOMIIOHEHTA

I'any3b 3HaHBb,

HaiimenyBanns crneniajJbHiCTh, XapaKkTepHCTHKA OCBITHHOTO
MOKA3HUKIB ocBiTHs-TIpodeciliHa mporpama, KOMIIOHEHTA

OCBITHIi CTyIiHb

BubipxoBuii

Jenna ¢opma HaBUAHHSA
Pix HaBuyaHHs 2

E llpuponnuyi Hayku,

MaTeMaTHKA Ta CTATHCTHKA Cemectp 3-uit

KinbkicTs roqus/Kpeauris .

120/ AIcpen E6 Mpukaagna ¢izuka ta Jlexuii 10 roz.
HaHoOMAaTepiajan

Mpaxruysni podoTu 14 Ton.

Hpuxaanna pisuka Camocriiina podora 88 ron.

IH/I3: nemae Marictp KoncyabTamii 8 rog.

DopMa KOHTPOJIIO: 3AITIK

MoBa BUKJIaIaHHS Ykpaincbka

I1. Indopmanisi npo BUKJIaxa4a

Buknagau Maprtuniok Onekcanp CemeHOBUY

HaykoBuii cTyImiHb JIOKTOp mearoriqyHux HayK

Buene 3BaHHs [Tpodecop

[Tocana npodecop kapeapu eKCnepuMeHTaIbHOT Pi3UKH, 1HHOPMAIIIHHUX Ta OCBITHIX
TEXHOJIOT1H

Tenedon +380667008756

e-mail Martynyuk.Oleksandr@vnu.edu.ua

JHi 3aHATH http://94.130.69.82/cgi-bin/timetable.cgi

III. Onuc ocBITHLOI0 KOMIIOHEHTA

1. AHoTauis kypcy.

OCBITHI KOMIIOHEHT «ABTOMAaTH3allisl (PI3UYHOTO EKCHEPUMEHTY» CHPSMOBAHUN Ha (OPMYBaHHS Y
3100yBaviB OCBITM 3HAHb Ta NPAaKTUYHUX HABUYOK Y Traiy3l Cy4aCHMX METOJIB aBTOMAaTH3allil
¢i3nyHux excrepuMeHTiB. Y Mmexax OK BUBUYAIOTHCS NMPUHLMIM BUMIPIOBAaHHS (DI3SUUHUX BEJIUYMH,
(GyHKIIIOHYBaHHS NIEPBUHHUX MEPETBOPIOBAYIB 1 JAaTUMKIB, @ TAKOK BUKOPHCTAHHS Cy4acHUX 3aco0iB
BUMIPIOBaHHA HEEJNEeKTPUUHUX mapameTpiB. OcoOinBa yBara NpUAUISETbCS POOOTI 3 aHAIOro-
uu(pOBUMH  TEPETBOPIOBaYaMH, CTBOPEHHIO ¥ 3aCTOCYBaHHIO KOMII IOTEPHUX BIPTyaJIbHUX
BUMIPIOBAJIbHUX KOMIUIEKCIB. 37100yBadi 03HaHOMIIIOIOTECS 3 alapaTHO-IIPOrpaMHUMHU CEPEOBUIIIAMU
1H(OpMaLlIHHO-BUMIPIOBAIBHUX CHCTEM, MpPUHIUIAMH poOOTH cucTeM 300py MAaHMX Ta iX
XapaKTepUCTHKAMHU.

2. MeTa i 3aB1aHHS OCBITHHOI'0 KOMIIOHEHTA.

MeTol0 BUBYEHHS OCBITHBOTO KOMIIOHEHTa «ABTOMAarTu3aulis (I3UYHOIO EKCIEPHUMEHTY» €
(dbopMyBaHHS YMIHHS BUKOPHUCTOBYBATH 1H(hopMaLiifHO-KOMYHIKaIliiHi TEXHOJIOT1] B
eKCIIEPUMEHTAIBHO-TOCTITHUIBKIA POOOTI 3 METOI0 €(EeKTUBHOIO PO3B’S3aHHS HETUIIOBHX 3aBIAaHb
11010 OTPUMAHHS Ta MOJaHHA 1H(opMalii depe3 MIKPOCHUCTEMH 300py JMaHUX, OOpOOKH IUX JAaHUX,
30epexeHHs IS TTOAAJIBIIOr0 ONPAIIOBAHH; CIIPUSAHHS (OPMYBAHHIO 3HAHb 3 (Di3MKH, 1HPOPMATUKH
Ta IMporpaMmyBaHHs; (GOPMYyBaHHS yMiHb NPOEKTYBaHHS T4 BUKOPUCTaHHsS aBTOMAaTH30BAaHUX CHUCTEM
300py JaHUX, HABUYOK poOOTH B cepeioBuIli IpadiuHOi MOBH NMPOrpaMyBaHHSI.


http://94.130.69.82/cgi-bin/timetable.cgi

OcHoBHuMH 3aBaanHsiMu BuBUYeHHST OK «ABTOMaTm3aiiis Gpi3udaHOTO EKCIIEPUMEHTY» €.

® BHBUCHHA METOJIB 1 TEXHOJIOTIH aBTOMAaTH3allii TPOIECIiB TPOBEICHHS (I3UIHHUX
EKCIIEpUMEHTIB, 110 BKJIIOYa€ BUKOPUCTAHHS KOMIT IOTEPHUX TEXHOJIOT1H, MporpaMHOro 3abe3nedeHHs
Ta arapaTHUX 3ac00iB AJ11 300py, 0OpOOKHM Ta aHATI3Y JaHUX;

e crnpusiHHS (OPMYBaHHIO 3HaHb 3 iH(GOPMATHKU Ta MpPOTrpaMyBaHHs, YMiHb NPOCKTYBaHHS Ta
BUKOPUCTaHHS AaBTOMAaTH30BAaHUX CHUCTEM 300py JaHUX, HABUYOK POOOTH B cepeloBHII rpadiuHoi
MoBH mporpamyBanss LabVIEW;

e (opMyBaHHSI HAYKOBOT'O CBITOTJISAY, SIK HEBiJl'€MHOI CKJIQJIOBOI 3arajibHOi KyJIbTYPH JIFOIMHH,
HEOOXiTHOI YMOBH MOBHOLIIHHOTO )KUTTS B Cy4aCHOMY CYyCIIiJIbCTBI;

® IHTENEKTyaJbHUH PO3BUTOK OCOOMCTOCTI, PO3BHTOK JIOTIYHOTO MHCICHHS, AJITOPHUTMIYHOI,
iH(dopmartiiHoi Ta rpadidHOl KyJIbTypH, IaM’ ST, yBar#, IHTYIi.

3. Soft skills.

ABToMaTu3allis Gpi3NYHOTO EKCIIEPUMEHTY — 1€ TEXHIYHA Tajly3b, [II0 BUMArae He JIMIIe 3HaHb Y
nporpamyBaHHi, imkeHepil uym ¢isumi, ame # meBrmx SOft skills, sxi gomomararoTh epeKTHBHO
BHKOHYBATH 3a/1a4l Ta CIIBIPAIIOBATH 3 KOMaHIOK0.

1. KomyHnikanisi: yditke GopMmynroBaHHS 17eil 1 MOACHEHHS CKIAIHUX TEXHIYHUX KOHLIEMIIN
KOJIeraM, sIKi MOXKYTh MaTH Pi3HUH piBeHb 3HaHb; CmiBrpans 3 iHIUMHU ¢axiBisgmu (IHKEHEpaMu,
porpamicTamMu, JOCTiTHUKAMK) IS Y3TOHKEHHS BUMOT 10 €KCIICPUMEHTY.

2. KpuTnuHe MHUCJIEHHsI Ta BUpPilIeHHs] MPoO0JieM: aHaTI3 JaHUX CEKCIICPUMEHTY Ta OIliHKa
pe3ynbTaTiB JUis BUABIEHHS MpobieM abo BIOCKOHAIEHHS NpOIEeCiB. 3AAaTHICTh OIHIOBATH, fKi
ACTICKTH EKCIICPUMEHTY MOXHAa aBTOMATH3yBaTH, a sKi MOTPEOYIOTh py4HOro BTpydaHHs. LlIBumke
pearyBaHHS Ha HEIMOJAIKd B aBTOMATH30BaHUX cuUcTeMax (Hampukian, 3001 B OOJNaJHAHHI YH
nporpaMHoMy 3a0e3rnedeHHi). TBOpUMil MiAXia 70 MOMIYKY aJbTePHATHBHUX PIllICHb JIJIs ONTUMI3alii

eKCIIEPUMEHTY.

3.YnpaBiaiHHs yacoM i opradizaumis: gOoTpuMaHHS JA€UIaiiHIB, OCOOJIMBO B TPOEKTAX i3
KopcTKkMMHU rpadikamu.  IlpiopuTtH3amis 3aBaaHb i €(EKTUBHOI POOOTH HaJ CKIAJHUMHU
3aBJIaHHSIMH.

4. Ypara no aerajeii: TouHICTh y HaJalITyBaHHI aBTOMAaTH30BAaHUX CHCTEM, 100 YHUKHYTH
MMOMUJIOK y 300pi ganux. [lepeBipka pe3ynbTaTiB Jyist 3a0€31€UeHHS iX JOCTOBIPHOCTI.

5. AIanTHBHICTh i HABYAHHSA. TOTOBHICTh IIBHAKO BYHMTHCS Ta aJalTyBaTUCS 10 HOBUX
TEXHOJIOTIM YK 1HCTPYMEHTIB aBTOMaTu3allii. 31aTHICTh pearyBaTu Ha HerependadyBaHl 3MIHU B XOJ1
€KCIIEPUMEHTY .

4. CTPYKTYpa OCBIiTHHOI0 KOMIIOHEHTA

Ha3Bu 3MicToBUX MOYJTiB i TeM ° |2 |E 35 E ‘E d®opma
g g > § S a KOHTPOJ110™/
> |= |&EZ2 &8 bamm
= O <
3micToBmii MoayJib 1. OCHOBU TPUBHUMIPHOT'O MOJIETIOBAHHSI.

Tema 1. CydacHi METOIH BUMIipIOBaHHS 162 2110 2 113,
(Gi3nyHMX BenMUUH B HAyLi i TexHimi. [loHaTTs IPC/PMI'
NEepBUHHI MEepeTBOPIOBayl Ta AaTUMKU. BukopucTanus 10
Cy4YacHHUX 3ac00iB BUMIPIOBaHHS HEEJIEKTPUYHHUX
(b13MYHUX BEJIUYHH.

Tema 2. Ananoro-uudposi (ALI) Ta uudpo-ananorosi | 27 |2 4120 1 113,
neperBoproBaui (IJAIT). Komm'totepHi BipTyaibHi IPC/PMTI'
BHUMiPIOBAJIbHI KOMIUICKCH. 20

Tema 3. AnapaTHO-IIpOrpaMHi CEpeIOBHINA 252 2|20 1 113,
iH(pOopMaliiiHO-BUMIpIOBAILHUX cUCTeM. [Ipru3HaueHHs Ta I[PC/PMI!
OCHOBHI XapaKTEPUCTUKHU CUCTEM 300py JaHUX. 30




Tema 4. MikpokoHTpoJiepr. BukopuctanHs 26 |2 2|20 2 13,
MIKPOKOHTPOJIEPIB ISt TI00YI0BH BipTYaIbHHIX IPC/PMI
BHUMIPIOBAJIbHUX TIPUJIA/TIB. 20

Tema 5. OCHOBHI MOKJIMBOCTI IPOTPaMHOTO 26 |2 4|18 2 I13,
komruiekcy LabVIEW niist cTBOpeHHS IPOrpamMHOro IPC/PMI
cepenoBuIna iH(HOPMAIIHHO-BUMIPIOBATBHIX CUCTEM. 20

Yeboro rogun / Bajis 120(10 14|88 8 100

*®opma KoHTpoO: I3 — BUKOHAHHS MpaKTUYHUX 3aBaanb, IPC — iHguBigyansHe 3aBaaHHs /

iHuBiqyanpHa poboTa cryaenta, PMI™ — pobota B Manux rpymnax,

wmn
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6. 3aB1aHH I CAMOCTIIiHOT0 ONPALIOBAHHSA.

Konnenmist moOyaoBu KoM’ FOTEpHUX 1H(POpMaIiHHO-BUMIPIOBaIBLHUX cHCTeM. [Ipu3HaueHHs,
OynoBa ta npuHImn podot ALIT koM’ roTepHoi iH(OpMaIiiTHO-BIMIpIOBAaTbHOT CHCTEMH.
BBeneHHs JaHuX uepe3 3BYKOBY KapTKy KOMII'10Tepa, ii Oy/10Ba Ta OCHOBHI XapaKTEPUCTUKH.
BipTyanbHi BUMiproBaibHi mpuiiaan Ha ocHOBI anapaTaux ALIL

BBeneHHsl eKkCIepUMEHTalIbHUX JAHUX 4Yepe3 aHaJIoro-uu(poBUH MOPT I MiJKIFOUYEHHS
30BHIIIHIX CUCTEM KEPYBaHHS KypCOPOM.

KomyHikamiiiHi moptu nepconanbHoro komi ' orepa. ITopt USB. BeeneHHs/BUBeIeHHS JaHUX
yepe3 nopt USB: oTpuMaHHs JaHuX 1 yIIpaBIiHHS.

KomyHikariiiHi mopTH NepcoOHATBLHOTO KOMIT I0Tepa.

[Mapanensri AILTL

ITocnimoBui ALIIL.

[MocninoBHo-napanensui ALIIL.

Metoau Ta 3acobu nmporpaMmyBaHHsI MiIKPOKOHTPOJIEPIB.
. 3acTOCyBaHHS MIKPOKOHTPOJIEPIB y aBTOMAaTH3aLil (P13MYHUX JOCIIPKEHb Ta €KCIIEPUMEHTY.
. 3acobwu BizyanpHOro Binoopaxenus LabVIEW: po3roptku i rpadiku ocuumorpam.
. ABTOMaTHYHE CTBOPEHHS BIPTYyaJIbHOTO MiANpPUIANy 3 pparMeHTy OJIOK-AlarpamH.
. Ilporpamue 3a0e3medeHHs Uil MporpaMmyBaHHS — MIKpOKOHTpousiepiB. IIporpamyBanHs

MmikpokoHTpoinepiB PIC16F84 ta Atmega8.

15

. IIporpamaropu [uist mporpamyBaHHs MikpokoHTpoiepiB. [IporpamyBanns mnadopm Arduino

1V. IToaiTuka ouiHIOBaHHSA
IMosiTHKA BUKJIa/Ka4a 00 CTYA€HTA

[TomiTuka OLIHIOBaHHS pe3y/ibTAaTIB HaBYaHHA 3700yBauiB OCBITH  PErJIaMEHTYEThCS

MOJIOKEHHSIM TIPO TIOTOYHE Ta ITiJJICYMKOBE OLIIHIOBaHHS 3HaHb 37100yBayiB BUIIOT OCBITH BOIHMHCHKOTO
HaIliOHaJBHOTO yHiBepcuTeTy iMeHi Jleci Ykpainku Bin 26 uepsus 2025 poky (https://is.gd/hhhmi3).

Jlnst eheKTUBHOCTI OCBITHBOTO MPOLIECY 37400yBad OCBITH 3000B’s13aHUI BUKOHYBAaTH HACTYIIHI

npaBuia;;

HC MPOIIYyCKATH HaBYaJIbHI 3aHATTA, HE CIII3HIOBATHCS HAa HHUX Ta HE 3aliMaTHCs CTOpOHHiMI/I

CIIpaBaMU Ha 3aHATTSX;
— YITKO i BYaCHO BUKOHYBAaTH HAaBYAJIbHI 3aBJaHHS Ta 3aBJaHHSI I CAMOCTIHHOT pOOOTH;
— BUKIIOYATH MOOUTHHUH TeJIeOH i1 9ac 3aHATH 1 IMiJT 9aC KOHTPOJIIO 3HAHB,

Opatu y4acTh y KOHTPOJBbHUX 3axojax (MOTOYHHA, MOIYJIBHUH, MiJCyMKOBHI Ta KOHTPOJb

CaMOCTIITHOT poOOTH).

3a 00’€KTUBHUX MpPUYMH (HAMPUKIAJ, XBOPOOa, MIKHAPOIHE CTaXKyBaHHS) HABYAHHS MOXKE

BinOyBaTiCh B OH-MaiiH (opmi (3Mimana ¢opma HaBYaHHS) 3a TOTO/KCHHSIM 13 JIGKAHATOM Ta
KEpIBHUKOM KYPCY.

talabo

3rinHo «IlopsiaKy BU3HAHHS pe3yIbTaTiB HaBYaHHS, OTPUMAHUX y (GOpMallbHIH, HehopMaTbHII
iHpopmanbHiit oceiti (https://is.gd/hcAacZ) y BomuHchkoMy HaliOHaJIbHOMY YHIBEpCHTETI



https://ed.vnu.edu.ua/wp-content/uploads/2025/06/2025.-%D0%9F%D1%80%D0%BE-%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%B5-%D1%96-%D0%BF%D1%96%D0%B4%D1%81%D1%83%D0%BC%D0%BA.%D0%BE%D1%86%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F.pdf
https://ed.vnu.edu.ua/wp-content/uploads/2025/06/2025.-%D0%9F%D1%80%D0%BE-%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%B5-%D1%96-%D0%BF%D1%96%D0%B4%D1%81%D1%83%D0%BC%D0%BA.%D0%BE%D1%86%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F.pdf

imeni Jleci Ykpaiuku (mpotokosnr Nell Buenoi pamm Big 29.08.2024 naka3 Ne302-3 Big 29.08.2024)
3100yBayy OCBITM MOXXYTh OyTH 3apaxOBaHMMHU pe3yJbTaTH HaBYaHHS, SIKI OTPUMaHi y (opMabHii,
HedopmaibHiit Ta/abo iHGopMabHii OCBITI. BU3HAHHIO MOXYTh IIISATaTH PE3y/IbTATH HABYAHHS, 10
BiJINIOBIJalOTh TEMATHUIl OCBITHHOI'O KOMIIOHEHTY, HWOTO OKpEeMOMYy po3aiay, Temi (Temam) abo
1HIUBITyaTbHOMY 3aBJIaHHIO, K1 3700yBad OCBITM CaMOCTIHHO HaOyB, BHBYAIOYHM OCBITHI peCypcH
(ceminapu, iHTepHET-KypcH, NpodeciiiHi cTaKyBaHHS Ta iH.) Ha oHJaiH miardpopmax Prometheus
(https://prometheus.org.ua), EdEra (https://www.ed-era.com) Tta iHmuX, i MATBEPIUB BiAMOBIAHUMHU
ceprudikaTamu.

IosiTHKA 1010 AeIAIHIB Ta MepecKIaTaHHSI

VY Bumaaky, SKmo 3700yBay OCBITH HE BiJBiAyBaB OKpeMi ayaMTOPHI 3aHATTA (3 MOBa)KHHX
NPUYMH), Ha KOHCYJIbTALisIX BIH Ma€ TMPaBO BiIIpAIFOBATH MNPOIYIICHI 3aHATTA Ta J00patu Ty
KUTBKICTh OajiB, Ky OyJI0 BU3HAYEHO Ha MPOITYIICH] TEMHU.

[Tepeckianandst OyAb-sIKUX BHIIB POOIT, MmepeadayeHux CriadycoM, 3 METOIO IiABHUIICHHS
MiJICYMKOBOI MOJIyJIbHOI OIIIHKA HE JO03BOJISIETHCS. 3a0OProBaHICTh 13 MOAYJS IOBHHHA OyTH
JKBiIOBaHa 3700yBadeM y 103aayIMTOPHUHN Yac JI0 MOYATKY IiJCYMKOBOT'O KOHTPOJIIO 3 HACTYITHOTO
moayns. KinneBuil Tepmin mikBimamii 3a00proBaHOCTI 3 MOIYJIBHOTO KOHTPOIIO OOMEXKYETHCS
[M0YaTKOM 3aJIIKOBO-EK3aMeHaI[IHOT cecii.

V. llincymkoBHii KOHTPOJIb

3rinHo «IlojokeHHs PO BUBYEHHS 3/100yBaYaMM BHIIOi OCBITH OCBITHIX KOMIIOHEHTIB TIOHA/I
00CsTH, BU3HAYCHI HABYAJILHUMHU TJIaHAMU (B TOMY YHMCIIi TOBTOPHE BUBYCHHS OCBITHIX KOMIIOHCHTIB)
y BonuHchkOMy HamioHaabHOMY yHiBepcuteTi iMeHi Jleci Ykpainku» (IIpotokon Ne8 BueHoi paau Bix
26.06.2025 Haka3 Ne269-3 Bix 26.06.2025) makcumanipHa KUTBKICTh OajliB 3a MOTOYHHN KOHTPOJb 3
OK, ne ¢hopma konTposro 3aimik — 100 Gamis.

3arik BHKJIaJad BUCTABIISAE 32 Pe3yIbTaTaMH MOTOYHOI poOOTH 32 yMOBH, IO 3100yBayd OCBITH
BUKOHAB Ti BUJM HaBYaJIbHOi poOoTH, siKi Bu3HaueHo cuinadbycom OK. V Bumanky, skio 3m00yBad
OCBITH HE BiJ[BiJlyBaB OKpEeMi ayIUTOPHI 3aHATTA (3 MOBaXHUX MPHYUH), HA KOHCYJIbTAIISIX BiH Ma€e
IIPaBO BIJMPALIOBATH MPOIYIIEH] 3aHATTA Ta A0OpaTH Ty KUIbKICTH OaliB, sIKy OyJO BM3HAYEHO Ha
MPOIyILEeHI TeMU. Y JaTy CKJIaJaHHS 3aiKy BUKJIa/1ad 3alUCYy€ Yy BIIOMICTb CYyMy IOTOUYHUX OalliB, K1
3100yBay OCBiTH HaOpaB i1 yac motouHoi podotH (mkana Bix 0 go 100 Gasis).

ITin wac HaBuanHs 30 MOBUHEH JOTPUMYBATHCS MPaBWII akaJeMiuHol JoOpodecHocTi. [IpaBuna
akajeMiyHoi  joOpodecHocTi omucaHi y crarri 42 3akoHy Ykpainm IIpo  Ocsity
(https://zakon.rada.gov.ua/rada/show/v-650729-18#Text) ta y Komekci akagemiuHoi 100pOYECHOCTI
BonuHcbkoro HaioHanbHOTO yHiBepcuteTy iMei Jleci Ykpainku (http://surl.li/jhafbh).

VY Bumnazky, Ko 3100yBad OCBITH MPOTATOM TMOTOYHOI poOOTH HaOpaB meHmie sk 60 Oaris,
BiH CKJIaJa€ 3alliK MiJ 4Yac JiKBijamii akazeMigyHoi 3a00proBaHoCTi. Y 1IbOMY BHMAJKy Oanu, HaOpaHi
I1J] 4ac MOTOYHOTO OLIHIOBaHHS aHYJbOBYIOThbCS. MakcuMaibHa KUIBKICTH OajiB Ha 3alllK MiJ 4ac
JikBiganii akageMiuyHoi 3a00proBaHocTi, gk mpasuio, 100.

V1. lllkaa oniHIOBaHHSA

OrminroBauHA 3aiHcHIOETECS 32 100 OanbHOIO MIKAJIOH.

Omninka B 0ajiax JIIHrBicTHYHA OIIiHKA

90-100

82-89
75-81 3apaxoBaHoO

67-74
6066

0-59 He3zapaxoBano (HeoOXiHe MepeCcKIIaIaHHs)



https://zakon.rada.gov.ua/rada/show/v-650729-18#Text
http://surl.li/jhafbh

VII. PekoMeH10BaHAa jTiTepaTypa Ta iHTepHET-pecypcH

1. Mapruntok O. C. MIKpOKOHTpOJEpHA CXEMOTEXHIKa Ta 3aco0W TPUBHUMIPHOTO
MojemoBanHs B cucteMi STEM-naBuanns podortorexHiku. dDi3uka ta ocBiTHI TexHonorii. Bumyck 1.
2025. C.34-40. doi: https://doi.org/10.32782/pet-2022-1-4

2. Maptunok, O. C. TexHosorii MpoeKTyBaHHS Ta OCOOJMBOCTI BHKOPHCTAHHS amapaTHO-
MPOTrpaMHOTO KOMIUIEKCY HaBYaJIbHOTO mpu3HaueHHs. Hayxosi 3anucxu. Cepis. Iledazozciuni
nayku, 1(177), 237-242. URL.: https://pednauk.cusu.edu.ua/index.php/pednauk/article/view/252

3. Mokhun, S. (2022). Stellarium Software as a Means of Development of Students' Research
Competence While Studying Physics and Astronomy. Fedchyshyn, O., Kasianchuk, M., Chopyk, P., &
Matsyuk V. 12th International Conference on Advanced Computer Information Technologies
ACIT 2022, Ruzomberok, Slovakia, September 26-28. 587-591.
https://doi.org/10.1109/ACIT54803.2022.9913116

4. Samoylenko, O., Snitovska, O., Fedchyshyn, O., Romanyshyna O. & Kravchenko, O.
(2021). The Use of a Synthesis Approach to Develop a Model for Training Teachers’ Competencies in
Distance Teaching. International Journal of Learning, Teaching and Educational Research. 20 (7) 308-
327. https://doi.org/10.26803/

5. ®emuyummz, O., MoxyH, C., & Yomuk, II. (2022). MeToau4Hi OCHOBHM BHKOPUCTAHHSI
PHET-cumynsauiii y mpoueci BuB4eHHs (izuku. Haykosi 3amucku TepHONUIBCHKOrO HAliOHATBHOTO
NeIarorivHoro yHiBepcutery imeni Bomomumupa ['Hatioka. Cepis: mnemarorika, 1(1), 16-24.
https://doi.org/10.25128/2415-3605.22.1.2

6. ®emuumun, O., MoxyH, C., & Yonuk, I1. (2023). Bipryansuuii (i3u4HUI €KCIEPUMEHT SIK
3aci0 yAOCKOHaNEeHHA (axOBUX KOMIIETEHTHOCTEH 3700yBaudiB OCBITM B yMOBax AHCTAHLIHHOTO
HaBuaHHs. Di3uko-mMaTemarndHa ocsita, 38(2), 50=55. https://doi.org/10.31110/2413-1571-2023-038-
2-008

7. Wong, W. K., Chen, K. P., & Chang, H. M. (2020). A comparison of a virtual lab and a
microcomputer-based lab for scientific modeling by college students. Journal of Baltic Science
Education. 19 (1), 157-173. https://doi.org/10.33225/jbse/20.19.157.

8. Chamunorwa, T.; Modran, H.A.; Ursutiu, D.; Samoila, C.; Hedesiu, H. Reconfigurable
Wireless Sensor Node Remote Laboratory Platform with Cloud Connectivity. Sensors 2021, 21, 6405.

9. Kim, M.; Lee, S.G. LabVIEW programming for the KSTAR XICS towards real-time ion
temperature measurement. Fusion Eng. Des. 2023, 190, 113549.



