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OCHOBHHM 3aBJaHHSIM BUBYEHHS JUCUMILTIHU € (OPMYBaHHS y CTY/AEHTIB 3HaHb 1 yMiHb
3 BUKOPUCTAaHHS IU(POBUX TEXHOJOTIH y TIPHMIITBI, TEXHOJOTIM BIpTyaJbHOI Ta IOMOBHEHOT
pearbHOCTI ANl MPAaKTUYHOI MiATOTOBKM TIpHUYUX IHXKEHEPIB, 1H)KEHEpiB 3 OXOpOHH Iparli,
CIIEIIAJIICTIB 3 OXOPOHM HABKOJIHUIIIHHOTO CEPEIOBHUINA TOINO, PO3YMIHHS NPHUHIMIMIB, (GopMm Ta
HanpsIMiB PO3BUTKY LU(POBUX TEXHOJIOTIH B TIPHHULTBI 3 OCOOJMBUM aKIIEHTOM Ha CTaIUN
PO3BHUTOK MPOMHUCIIOBOCTI.

2. Meta Ta 3aBAAHHSA HABYAJLHOI UM CHUILTIHA
MeTa qucuMiIiHg — GopMyBaHHSI KOMIIETEHTHOCTEH 13 3aCTOCYBaHHS Ta PO3pPOOKH J10/1aTKiB
BIpTyaJIbHO1/JIOMTOBHEHOI pealbHOCTI Ta reuMidikaiiii, a TakoX X NMpaKTUYHE 3aCTOCYBaHHS Ha
BupoOHuTBl. Kypc chnpsmoBanuii Ha po3poOKy TakMX MJOAATKIB 1 BHKOPHCTAHHS BXKE
po3pobieHoro mpodeciitHoro mporpaMHOro 3abe3nedeHHs Uil HaBYaHHS CTYACHTIB 1 (haxiBIliB
TipHUYOT IPOMHUCIIOBOCTI.

3aBaaHHs Kypcy:

— copMyBaTH y CTYACHTIB MOHSITTS MO0 TUIIIB 1 1[I 3aCTOCYBAaHHS CEPUO3HUX Irop AJIs
HiArOTOBKY MPOoQecioHaiB 11t poOOTH B PI3HUX TPHUYO-TEXHIYHUX YMOBAX;

— HABYMTHU 3700yBaviB TEXHOJIOTISIM BIIKPUTOI PO3POOKU POJOBUIL KOPUCHHX KOMAJIHH, a
TaKOXK TEXHIIl O€3MeKHu JJIT KOHKPETHUX TIPHUYO-TEXHIYHUX YMOB BHUIOOYTKY IMUISIXOM BUBYCHHS
MoJieliell pealbHUX Kap €piB y BipTyaIbHOMY CepeIOBHIIIL;

— HABYMUTU CTYACHTIB (YHKLIOHAJBHUM OCOOJMBOCTSM poOOTH B Oararomiar(opMoBOMY
IHCTPYMEHTI JJ1 po3po0IeHHS Bifeoirop i 3actocyHkiB Unity;

— HABYUTH CTYACHTIB BUKOPUCTOBYBAaTH CHUCTEMH TeilMidikallii a1 HaBYaHHSI 3 TUTaHb
TIPHUYMX TEXHOJIOT1H, TEXHIKH O€3MEKU Ta TEXHOJIOT1H 3aXUCTy HAaBKOJIMIITHHOTO CEPEIOBHILA;

— HABYMTHU CTY/ACHTIB BUKOPUCTOBYBATH JOAATKH, CTBOPEHI 13 3aCTOCYBaHHSAM TEXHOJIOTIH
BIpTyaJIbHOI Ta JOMOBHEHOI pEaJbHOCTI, Ha KOMIT IOTepax, B Mepexi [HTepHET, MOOiIBHUX
IPUCTPOSIX Ta FapHITYypax;

— HABYMTU CTYJCHTIB PO3POOIATH MPOCTI JBO- Ta TPUBHUMIpPHI MOJAETI Ta AOAATKU Yy
BIpTyaJIbHIH Ta TOMOBHEHIM peaqbHOCTI 3a JOMOMOTOoI0 OaratoriatgopmMoBoro iHcTpyMeHty Unity.

3. Pe3yJibTaTH HABYAHHSA:
4.

— BukopucroByBaTH cucteMu reimigikarii A1 HaBYaHHS 3 MUTaHb TIPHUYMX TEXHOJIOTIH,
TEeXHIKM 0€3MEKH Ta TEXHOJIOT1H 3aXMCTy HABKOJMIITHBOTO CEPEIOBHINA

— BukopucTtoByBaTH M0OJATKWA, CTBOPEHI 13 3aCTOCYBaHHSM TEXHOJOTIA BIPTyalbHOI Ta
JIOTIOBHEHOT PEAJbHOCTI, HAa KOMIT IOTEpax, B Mepexi [HTepHeT, MOOUIbHMX TPUCTPOSX Ta
rapHiTypax.

— Po3pobnsaTi mpocTi 1BO- Ta TPUBUMIPHI MOJIENI Ta JOJATKH y BipTyalbHIM Ta JOMOBHEHIH
peanpHOCTI 3a JormoMoroto 6aratoriargopmoBoro iHcTpyMmeHTy Unity.

5. Ctpykrypa Kypcy

JIEKIII

Tema 1. IcTopis reiimiikamii B ripauntsi. Buau npodeciitHux irop.
CuHTeTHYHI HaBYaJIbHI cepeioBuIa; TexHosorii VR ta AR B ripaunTi. Baxnusictb
reimidikalii s rary3i Ta IepCIeKTUBH PO3BUTKY.

Tema 2. [Iporpamui poIyKTH ISl pO3pOOKH POIOBHUII KOpUCHUX KomanuH. Rock Barring in an
Underground Mine; Critical Interventions for Safety (Proximity), SIMS VR Mining experience

Tema 3. [Iporpamui npoIyKTH Is1 pO3POOKH POJIOBUI] KOPUCHUX KOITAJIWH BIIKPUTHM
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cnocobom. HAUL!, Aim to Reclaim Virtual Lab (Discovery Education).

Tema 4. Ceplio3Hi irpu U1 onepaTopiB B TIpHUYIHN TaTy3i.

Tema 5. CuaTeTHYHI HaBYAIBHI CEpEOBHUIIA /Il HABYAHHS 3 MUTaHb OXOPOHM mparli. Harry's
Hard Choices, Harry's Hazardous Day (Western Mining Safety and Health Training Resource
Center).

Tema 6. Merta ta 3a1a4i po6otu Ha argopmi Unity. 3aransHuil ormsia. OyHKIIOHANBHI
MOJKJIMBOCTI.

Tema 7. CTBOpeHHsI IpOCTUX 00 €KTIB 1 clieHapiiB. BukopucTtanus crangapTHux 3aco6iB Unity.

Tema 8. CtBopenns FPS-rpu (mrytep Big nepiioi ocoon).

Tema 9. CTBopeHHS 1 BIATBOPEHHS 00’ €KTIB y BIpTyalibHIN peanbHOCTI. VR Mopeni.
Oco6IMBOCTI IX CTBOPEHHS T4 BUKOPUCTAHHS.

Tema 10. JlonoBHeHa peasbHICTh. OcoOIMBOCTI BUKOpUCTaHHS AR Momenei.

ITPAKTUYHI SAHATTSA

1. BupimeHHs 3aB1aHb 31 CTBOPEHHSI Ta BiATBOPEHHS 00'€KTiB BIpTyanbHOI peanbHOCTi. VR
Mozen. OcobIMBOCTI X CTBOPEHHS Ta BUKOpucTaHHsA. TectyBanHs VR moneneit

5. TexniuHe 001aTHAHHA Ta/a00 MporpamMHe 3a0e3MeYeHHs .

1. Ha nexmiifHOMY Kypci BHKOPHCTOBYIOTHCS CTEIHOBHUH IMPOCKTOP Ta HACTIHHUN EKpaH,
KOMIIT IOTEp 3 MporpaMHuM 3abe3nedeHHs M PowerPoint.

2. Ha mpakTHYHUX 3aHATTSIX BUKJIAIa4eM BUKOPUCTOBYETHCS:

— A7 IEMOHCTpalii poOOTH CTEIbOBHM MNPOEKTOpP Ta HACTIHHUN €KpaH, KOMIT'IOTep 3
nporpamMHuM 3abe3nedeHHsM PowerPoint.

6. Cucrema OLliHIOBAHHSI TAa BUMOT'H
6.1. HaByaJybHi JOCATHEHHS CTYJICHTIB 3a pe3yJIbTaTaMHi BUBYCHHS KYPCY OIlIHIOBATUMYThCS
3a IIKaJIOK, 110 HaBeJeHa HUXKYE:

PeiiTunronsa IncTuryniiina
90 - 100 BIZIMIHHO
75-89 n00pe

60-74 3aJI0BLIIBHO
0-59 HE3aJ0BLIBHO

6.2. CTyIeHTH MOXYTh OTPUMATH MiICYMKOBY OUIHKY 3 JUCITUIUIIHU Ha ITi/ICTaBl TOTOYHOTO
OLIIHIOBAHHS 3HaHb 3a YMOBH, SIKI[O HaOpaHa KUIBKICTh OajiB 3 MOTOYHOTO TECTYBAaHHS Ta
camocTiiHOT poOotu ckiamatume He MeHme 60 OamiB. Kpenutu HaBYaIbHOT JUCIUILTIHA
3apaxoBY€ETHCSI, SIKIO CTYJICHT OTPUMAB IT1ICYMKOBY OIliHKY He MeHIne 60-tu 6aniB. Hikua orinka

BBAXXA€THCS aKaJIEMIYHOIO 3a00pTOBaHICTIO, IO MiJIATae JiKBiIALL].

MaxkcumanbHe OLIHIOBAHHS

[IpakTuHa yacTUHA
TeopeTtnuna
[Ipu cBo€UacHOMy IIpu HecBoewacHOMY Pazom
YacTHHA . .
CKJIaJJaHH1 CKJIaJJaHH1
50 50 20 100

[TincymMKkoBHIT KOHTPOJIB BIOYBA€ETHCS Y (hOPMI TUCEMOBOI POOOTH.
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biner mictuth 4 3anuTaHHS BIAMOBITHO 10 KypCy HaBUaHHS.

[TpakTruHi poOOTH TMPHUIUMAIOTHCS 32 KOHTPOJILHUMH 3alUTaHHSAMU 10 KOXKHOI 3 poOOTH, 3
BiJIOBITHUMHU MTPAKTUYHUMU 3aBJIaHHSMHU.

6.3. KpuTepii oniHroBaHHs MiACyMKOBOI podoTn:
4 3anuTaHHA BIINOBIIHO 10 KypCy HaB4aHHsA, 1 MpaBWIbHA BIiAMOBiIb OIHIOETBCA y 25
OaJiB.
[TpaBuiIbHO Ha/IaHA BiANOBIb OIIHIOETHCS B 25 OajiB, MpUIOMY:
—25 0aJiiB — 3210BiJIbHA 3p0O3yMuITiCTh Bignosixi. BinmoBins npaBuibHa, 00IpyHTOBaHA,
OCMHCJICHA. XapaKTepu3ye HasIBHICTh:
— KOHIIENITYaJIbHUX 3HAHb;
— BHUCOKOT'O CTYTICHIO BOJIOJIIHHSI CTAHOM ITUTAHHSI,
— KPUTUYHOTO OCMHMCIICHHSI OCHOBHUX TEOPIi, TPUHITUIIIB, METOIIB 1 TOHATh Y HABYaHHI Ta
npodeciiiHiil JiSTBHOCTI
—20 6axiB — BIANOBIAL IPAaBWIIbHA, aJle MA€ TICBHI HETOYHOCTI i HEJIOCTATHHO OOTPYHTOBAHA.
—15 6auiB — BiINOBIIb (hparMeHTapHa.
—10 6axiB — BIANOBIAL AEMOHCTPYE HEUITKI YSIBJICHHS CTYJICHTA PO 00’ €KT BUBUCHHS
—5 fauiB — piBeHb 3HaHb MIHIMAJILHO 33J0BUTEHUM.
— 0 0aJiB — piBeHb 3HAHb HE33I0OBLIIILHUI, BIAMOBIIH HE HAJIAHA.

6.4. Kpurepii oniHIOBaHHSI IPAKTHYHOI poOOTH:

3 KOXHOI MPaKTUYHOI POOOTH CTYIEHT OTPUMY€E 2 3allUTaHHS 3 MEPENiKy KOHTPOJIHHUX
3anmuTanb. KimbKicTh BIpHUX BiIMOBiZCH BU3HAYAIOTH KUIBKICTh OTPUMAHUX OaiB.

7. IloaiTuka Kypcy

7.1. MoniTuka moao0 akaaeMiuyHoi 100poUYecHOCTi. AKajgeMidyHa JOOPOUECHICTh CTY/ICHTIB €
BXJINBOIO YMOBOIO JUIS ONAHyBaHHS pe3yJbTaTaMH HaBYAaHHS 3a TUCITUILIIHOI 1 OTPHUMAHHS
3aJIOBUTbHOI OIIIHKM 3 TOTOYHOTO Ta MIiJACYMKOBOTO KOHTPOJIB. AKajaeMmiuHa J00pOYECHICTH
0a3yeThCsl Ha 3aCy/KEHHI NMPAKTHK CIUCYBAaHHS (BUKOHAHHA MUCBMOBUX DPOOIT 13 3alydeHHSAM
30BHINIHIX JKepen iH(opmMarllii, KpiM J03BOJICHUX JII BUKOPHUCTAHHS), IUiariaty (BiATBOPEHHS
OIyOJIiKOBaHUX TEKCTIB IHIIMX aBTOPIB Oe3 3a3HaueHHS aBTOPCTBA), (habpuKarii (BUTraIyBaHHS
JaHuX 49d (PaKTiB, MO0 BUKOPUCTOBYIOTHCS B OCBITHbOMY mporieci). [lomiTuka momo akameMidHOl
JTOOPOYECHOCTI periiaMeHTyeThess moliokeHHsM "[lonokeHHsT Mpo cuctemy 3amoOiraHHsS Ta
BUSIBJICHHS Tutariatry y HamioHanmbHOMYy TexXHIUHOMY YHiBepcuTeTi "J[HIMpoBChKa MoOJiTEXHIKA'".
http://www.nmu.org.ua/ua/content/activity/us_documents/System_of prevention_and detection_of
plagiarism.pdf.

Y pa3i MOOpyHIeHHS CTYIACHTOM akKaJeMidHOi J0OpodecHOCTi (CIUCYBaHHs, IUIariat,
dabpukaris), poboTa OIIHIOETHCS HE33aIOBUILHO Ta Ma€ OyTH BHKOHaHAa MOBTOpHO. [Ipm mpomy
BUKJIaJa4 3aJIUIIA€ 32 COOOI0 TIPAaBO 3MIHUTHU TEMY 3aBJIaHHS.

7.2. KomyHikauiiHa mogiTuka.

CTyZneHTH NOBUHHI MaTH aKTHBOBAHY yHIBEPCHUTETCHKY IOIITY.

Yci nucbMOBI  3amMTaHHS /0 BHUKJIAJAdiB CTOCOBHO Kypcy MalOTh HAJACHJIATUCS Ha
YHIBEPCUTETCHKY EJICKTPOHHY TOIITY.

Jlnst ciiyIKyBaHHS MOKYTh OyTH BUKOPHCTaHI qUcTaHIiiHI miargopmu Moodle ta Teams.

7.3. lloiTHKA 11010 MepPecKJIAJAHHS.



PoGotn, sKi 37a10ThCS 13 TOPYIICHHSIM TEPMiHIB 0€3 MOBRXHUX MPUYUH OLIHIOIOTHCS Ha
HIWOKYy OuiHKY. [lepecknamanHs BinOyBaeThbcs i3 JI03BONY JEKaHATa 3a HASBHOCTI MOBaKHUX
MPUYHH (HAPUKIIA, JTIKAPHSIHUN).

7.4 TlosiTKA 00 OCKAP:KEHHS OIiHIOBAHHS. SIKIIO CTYJEHT HE 3TOZCH 3 OIIHIOBAHHSIM
HOro 3HaHb BIH MOKE€ ONPOTECTYBATH BUCTABIICHY BUKJIalaueM OLIIHKY Y BCTAHOBJICHOMY TOPSIKY.

7.5. BinBinyBaHHSl 3aHATB.

Jlnst  cryaeHTiB  aeHHOI (GopMu  BiIBiAYBaHHS 3aHATH € OOOB’s3KOBUM. I[loBakHUMU
NPUYMHAMU JJIs1 HESIBKU Ha 3aHATTS € XBOPOOa, y4acTh B YHIBEPCUTETCHKUX 3aX0/aX, MOOUIBHICTD,
Kl HEOOXITHO MATBEP/KYBaTH JOKyMeHTaMmH. [Ipo BIACYTHICTP Ha 3aHATTI Ta TNPUYUHHU
BIZICYTHOCTI CTYJICHT Ma€ MOBIJOMHUTH BUKJIa1a4a ab0 0COOHCTO.

3a 00’€KTMBHUX TpUYMH (HANpUKIAA, MDKHApPOJHA MOOUTBHICTE) HABUYaHHS MOXE
BiZIOyBaTHUCh B OH-JIAlH (pOpMi 32 IOTOPKEHHSM 3 KEpIBHUKOM KYpCY.

8. PexomenpnoBaHi nxepesia ingopmanii

1. UNITY ILE UYGULAMA GELISTIRME [Access mode]:
https://drive.google.com/file/d/13XSyoXjou35a nHaSyGMAHp4XchgKyuy/view

2. SIMS VR Mining experience [Access mode]: https://www.simsmining.eu/vt/

Learn with Harry [Access mode]: https://miningsh.arizona.edu/learn-harry

The Mining Game for Education and Learning project (MiGaEL-project) [Access mode]:

https://www.migael.fi/en/exercises/

Proximity: Immersive Content for the Digital Age [Access mode]: https://proximity.training/

Deep Sea Mining Simulation [Access mode]: https://deepseamining.socialsimulations.org/

Dig Into Mining - The Story of Copper [Access mode]: https://digintomining.com/

HAUL! [Access mode]: https://digintomining.com/immersive-learning-experience

Aim to Reclaim Virtual Lab [Access mode]: https://digintomining.com/sites/default/files/aim-

to-reclaim/#/welcome

10. Driving Results in Mining: Operator Empowerment through Gamification from Kuchera

P w

AR SRR

optimizes Availability, Productivity, and Efficiency [Access mode]:
https://www .linkedin.com/pulse/driving-results-mining-operator-empowerment-through-
gamification/

11. https://www.frostbit.fi/en/visibility-for-mining-industry-with-gamification/

12. Mining Game  for Education and Learning -project (MiGaEL-project):
https://www.migael.fi/en/project/

13. Ke, F.: A qualitative meta-analysis of computer games as learning tools. In: Handbook of
Research on Effective Electronic Gaming in Education, pp. 1-32 (2009) [Access mode]:
https://citeseerx.ist.psu.edu/document?repid=rep | &type=pdf&doi=e449ddbd9e¢994651218tbf
3ac957e12b61909653

14. Exploring Gamification in Process Mining Education: Towards a Playful and Engaging
Approach [Access mode]: https://link.springer.com/chapter/10.1007/978-3-031-56107-8 25,
https://www.researchgate.net/publication/379786571 Exploring Gamification in Process M
ining_Education Towards_a Playful and Engaging Approach

15. Level Up: Revolutionizing Mine Site Onboarding with Gamification [Access mode]:
https://www linkedin.com/pulse/level-up-revolutionizing-mine-site-onboarding-jonathan-
levy-x9bcc/

16. How to Improve New Hire Integration and Engagement with Onboarding Gamification —
Featuring 6 Examples [Access mode]: https://www.eidesign.net’/how-to-improve-new-hire-
integration-and-engagement-with-onboarding-gamification-featuring-6-examples/



17.

18.

19.

20.

21.

22.

Gamification of Operational Risk Management Processes [Access mode]:
https://africanminingmarket.com/gamification-of-operational-risk-management-
processes/16368/

Gamification of Hazards Recognition in Mining with a Tabletop Card Game [Access mode]:
https://miningsh.arizona.edu/sites/default/files/documents/Wilson-2020-Report-VGD.pdf
Australian Schools Get on Board With Gamification to Build Awareness of Technology-
Driven Mining Industry and Careers [Access mode]:
https://minerals.org.au/resources/australian-schools-get-on-board-with-gamification-to-build-
awareness-of-technology-driven-mining-industry-and-careers/

Gamification with CoRE Learning [Access mode]:
https://www.corefoundation.com.au/corelearningmodel

Full Mission Simulators [Access mode]: https://www.thoroughtec.com/cybermine-full-
mission-mining-

simulators/?gad _source=1&gclid=Cj0KCQjws560BhCuARISAHMqEO0GynGklvxrGHIZEQK
YE2KnDiY7wq8n_YIjb8DEwH OcY8GP0y2dvVgaAsZYEALw wcB

Seda Cellek, Mehmet Ozdemir, Kaan Erarslan (2023). A Serious Game For Occupational
Health And Safety Training in a Construction Site. Chapter in International Research and
Reviews in Engineering, Volume-1, pp. 1-16. Publisher: Seriiven Publishing. ISBN 978-625-
6760-80-6



