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ACIHIEKTH BIPTYAJIBHUX 3AJTAY 3 ®I3UKU A CTYAEHTIB
BUIIUX TEXHIYHUX HABUYUAJIBHUX 3AKJIAJAIB OCBITH

Y emammi pozensidaemovcs modcugicmes BUKOPUCTNAHHS HOBIMHIX MEXHON0RII V 8UBYEeHHT (I3UKL, 30KpeMd MAKO20
HANPAMKY 6 OC8IMHIL nPo2pami, IK po36 aA3aHHA 3a0ay. AKMyanbHiCMb NOAAAE 8 MOJICAUBOCHIT BUKOPUCHIANHS 8IPNTYAb-
HUX 3a60aHb Ni0 4ac 8I0CYMHOCI 8I3YaAbHO-MAKMUILHO20 KOHMAKNY 31 CHIYOEeHMOM Yepe3 GiticbKosi Oii ma HACaioKu,
nos ’azami 3 yum. OCHOBHOIO MEMOIO € GUSHAUEHHS. MAKCUMATBHO CRPUSMIAUBUX MONCIUBOCTEN MA 8IOHALIOeHH S 340018
3abe3neyenns 3000Y6a4a GUWOT 0CEIMU MOJICIUBICINIO HENEPEPBHO20 HABYAHHS 8 eKCINPEMATbHUX YMOBAX CbO2OOEHHS.
YV uaci oocnioscenns nocoHyemvbcs aHaniz 3acMOCy8anHA Ma CRPULHAMMA CHIYOEeHMAMU GIPNYATbHUX 3a0ay 3 (Di3u-
Ku. Pesynemamugnicms 6niugy Ha piceHsb 3uanb 3000Y8a4i6 UW0i 0C8IML Y MEXHIUHOMY BUUJOMY HABUANLHOMY 3aKAA0I
300liCHeHA 34 PaxyHOK NOPIGHAHHS Pe3VIbmMamie CeCilinoe0 KOHMPON 3a OCIMAHHI 5 POKi8 (ye 8KIoUae yac namoemii,
BILICLKOBO2O CIMAHY ma neped mum mMuprozo uacy). Ilposedeno mpupiune docniodcenns na 3000ysavax euujoi oceimu
¥V 8ULOMY MEXHIUHOMY HA8UANbHOMY 3akaadi, 30kpema IOPHTYHI, 0e cmydenm novunae po3e’s3auua 3a0adi, aie 6 nes-
HUl MOMEHM 3aeepuumu 1020 He mae modxcausocmi. Kinvkicms cmyoenmis, wo 0ynu nido0ani ananizy Cmatosums no
150 y koscromy 3 2-x cemecmpis. JJ0CiodceHO MEMOO HeGUZHAUEHOCHT @ OYHO-OUCTNAHYIUHOMY HABUAHHI, KOMPULI BUHU-
Kac He3anedxicHo il Oukmye cneyuiky suxiadayvroi pobomu. Iliokpecneno sadciugicmos y maxiti HeGUIHAUEHOCI BUKO-
PUCTNAHHA MEMOOUKU, U0 DA3YEMbCS HA BNPOBAONCEHHT BIPMYAIbHUX 3A0ay 3 (Di3uKu. 3p0ONeHO 8ANCIUBUL BUCHOBOK
npo me, Wo GUKOPUCIANHS GIPMYANbHUX 3A0ad 3 (i3uKu, K OONOGHEHHs 00 AHATO2IYHUX GIDMYATbHUX 1AOOPAINOPHUX
pobim y uacu HesusHauenocmi, 0 OeHHOi ma OucmanyiiHoi opmu naguanus € sunpasoanum. Taxuil nioxio ne amen-
Wye, cepeOHbOCMamucmuyHo2o oany cnmyoenma 3 Qizuxu. 3anponoHo8ana mexHono2is BUKIAOAHHSL € JICUMMEIOAMHOI0
ma HeoOXiOHOM y uaci npocmoposoi negusnavernocmi. Taxa iHHo8ayitina cmpamezis 3a6e3neyunsd 00CMyNHICMb HAGYAH-
HA [ He Oy0e CNpUdUHIO8amu 8i0OMoKy Cny0eHmis suwoi wkonu 8 Ykpaiui.

Knrouosi cnosa: gizuxa, cmyoenmu, gipmyansHi 3a0aui, iHHOBAYINHI NIOX00U, BUKIAOAYLKA JILTbHICHb, YUDPOsizayis.

Mpyroslava CHERNOVA

Doctor (Candidate) of Technical Sciences, Professor at Department of Physical and Mathematical Sciences,
Ivano-Frankivsk National Technical University of Oil and Gas, 15 Karpatska str., Ivano-Frankivsk, Ukraine,
76019

ORCID ID: https://orcid.org/0000-0001-6014-3087

SCOPUS AUTHOR ID: 57221801214

To cite this article: Chernova, M. (2025) Aspektu virtualnyh zadach z fizyky dlia studentiv vyshyh
tehnichnyh navchalnyh zakladiv osvity [ Aspects virtual problems of physics for students of higher technical
educational institutions]. Physics and Educational Technology, 2, 102—112, doi: https://doi.org/10.32782/
pet-2025-2-14

© M. Yepnosna, 2025
Crarrs nommproetses Ha ymoBax Jtitiensii CC BY 4.0

102



ISSN 2786-5444 (print), ISSN 2786-5452 (online)

ASPECTS VIRTUAL PROBLEMS OF PHYSICS FOR STUDENTS
OF HIGHER TECHNICAL EDUCATIONAL INSTITUTIONS

The possibility of using the latest technologies in the study of physics is considered, in particular such a direction
in the educational program as problem solving. The relevance lies in the ability to use virtual tasks during the absence
of visual-tactile contact with the student due to military actions and the consequences associated with this. The main goal
is to identify the most favorable opportunities and find means to provide higher education students with the opportunity
for continuous learning in today's extreme conditions. The research combines analysis the application and perception
at virtual problems for physics by students. The effectiveness of the impact on the level of knowledge by comparing
the results of sessional control over the last 5 years (this includes the time of the pandemic, martial law, and previously
peacetime). A three-year study was conducted on higher education students at a higher technical educational institution,
where the student begins solving a problem, but at a certain point is unable to complete this. The number of students
analyzed is 150 in each of the 2 semesters. The method of uncertainty in face-to-face and distance learning, which arises
independently and dictates the specifics of teaching work, is investigated. The importance of using a methodology based
on the implementation of virtual the problems for physics in such uncertainty is emphasized. An important conclusion
was made that the use of virtual the problems physics, as a supplement to similar virtual laboratory work in times
of uncertainty, for full-time and distance learning is justified. This approach does not reduce the student’s average-
statistical score in physics. The proposed teaching technology is viable and necessary in times of spatial uncertainty. Such
an innovative strategy will ensure the accessibility of education and will not cause a leakage of higher on the education
students in Ukrain.

Key words: physics, students, the virtual problems, innovative approaches, educating work, digitalization.

AKTyaJbHicTh npo0ieMu. [00BHOIO MeTOI0O ~ Mae 0a3yBaTucsl Ha NMPHHLMIAX, MPOTOJOUICHUX
MIJrTOTOBKM MalOyTHBOTO crerianicra € Gopmy-  BoloHCHKOIO neknapalii€ro, 1 Opl€HTyBaTHCA Ha
BaHHs KOMIIETEHTHOTO (DaxiBIlsl, SIKMH BIAMOBiNA-  MIArOTOBKY (axiBI[iB BHCOKOTO DiBHA IH(POBOT
TUME 3aTBEP/UKEHUM €BPOINEHCHKUM CTaHIapTaM.  KOMIIETEHTHOCTI Ta MPUHIMIIB iHHOBali# (Bykov,
[TOHATTS «KOMIETEHTHICTH» € NOCUTh mmpokuMm 2008 684 p.).

Ta pi3HOMaHITHUM. ToMy MpH XapaKTepUCTHII [TpyHLMI IHHOBAIIIMHOCTU € OCHOBHUM IpPHH-
NIPIOPUTETY KOMIIETEHTHOCT] BUAIISIETHCS OHATTS  LIMIIOM BUIepekaro4oi ocBiTH. BoHa nmepenbadae
«KOMIIETEHTHICTb» — y MEpeKIIajii BOHO OyKBaJIbHO  CTBOPEHHSI HEOOXI1JHUX YMOB JUJIsl ONEPATUBHOTO
o3Hadae n00pe 3HaHHA 4yorochk. (Svyryda, 2022,  BIpOBa/DKEHHS HOBUX JIOCSTHEHb Y Pi3HI JIAHKH
pp. 13-15). BpaxoByroun Te, 110 Ha OCHOBHMX  HaBYAJIbHO-BUXOBHOI'O KOMILIEKCY (3MICT, METOAH,
MOHATTSX 3 (P13UKH O6a3yeThCs MOAAbIIE BUBUCHHS ~ METOAMKY, Nenaroriuni TexHousorii). Jlepkasa,
TEeXHIYHUX JUCHUIUIIH y TexHiuHoMY BH3, a Takoxx  30kpema MOH, six cycninbHUN 1HCTUTYT BU3HAYa€e
BpPaxoBYIOUM TIOJITHYHO-CKOHOMIUHY CHTYaIlif0  MarepiaibHe 3a0e3nedeHHs MpodeciiiHol OCBITH
y CBITi, OCBITa y BHIIMX HaBYAJIbHMUX 3aKjazax B LJIOMY, CyCHUIbHE 3aMOBJICHHS Ha (OpMYyBaHHS
SK HIKOIM TOTpedye MiATOTOBKM KOMIIETEHTHHX  Ti€l YW 1HIIOI CHCTEMH 3HaHb 1 MOMISAAIB TOIIO
CTIEIIaJICTIB, 3/IaTHUX aJanTyBaTUCS 0 YMOB, ki  (Butenko, 2025).
JMKTY€ MIHJIUBE CbOTO/ICHHS, TA BUKOPUCTOBYBATH YynoBo po3yMieMo 1 6aduMo, IO BEIMKHMHU
CBOi 3HaHHS Ta BMiHHS Y NOJaJIbLIII poOOTi. KpOKaMM IUIAaHETOI0 Hae MacmradHe uudpose
®opmyBaHHS IHM(POBOT KOMIETEHTHOCTI Ta  MalOyTHE, KOTpE, 3apa3oM, MOCTIHHO 3MIHIOETHCS.
IPaMOTHOCTI Y MIATOTOBLI MalOyTHIX 1H)KeHepiB | KoMy 3K, K HE HUHIIIHIM CTYAE€HTaM, y CKOPOMY
3aJIMIIAETHCS BIAKPUTHM Ta akTyalnbHUM. Hampu- — waci 1oBeneThesi CIpaBisATUCS 31 CTPIMKUMHM IJI0-
KJ1a7, MiHICTEpPCTBO OCBITH, KYJIBTYpH Ta CHOPTY  OaJbHUMHU 3MiHaAMH, TaKUMHU SIK IUTYYHUH 1HTe-
Icnanii y 2014 poui ctBopmiio «CrifibHY CUCTEMY  JIEKT, pi3HOMaHITHI HeipoinTepdeticu, VR Ta i
uu(ppoBOi KOMIETEHTHOCTI BUKJIaAadiBy (Marco — po3yMmHI TEXHOJIOTII, KOTP1 BXKE AUXAIOTh y CIHHY.
comun de Competencia Digital Docente). 3 Toro B Takux ymoBax poOOTOnaBIl, Ta i CyCHiIbCTBO
yacy YKpaiHa Tako po3poOisie i BUKOPHCTOBYE B LIJIOMY, TOYMHAIOTH I[IHYBAaTH 30BCIM 1HIII SIKO-
TOTOBI HOBI IH(POBI HaBUAIBHI MaTepiaidd [UIsl  CTi CHEMIaiCTiB, a caMe, alalTUBHICTb, 31aTHICTh
BUKJIaJ]a4iB Y KOHTEKCTI €BpoiHTerpauii. (Surmin,  He TUIbKM MOCTIHHO BYMTHUCSA, a H IIBUIKO «PO3Y-
2015, pp. 19-28) YyBaTHUCS», TOTOBHICTh EKCIEPUMEHTYBAaTH Ta

VY 3B’I3Ky 13 Cy4acHUM IE€pPEXOJOM [0 PHH-  MpaIlOBaTU B yMOBax HeBH3Ha4eHOCTI. OcoOIuBO
KOBUX BIJHOCHH Ta BXODKEHHSAM YKpaiHM 110 Yy TeNepilHbOMY HecTaOiIbHOMY Yaci.
€BpOMNENCHKOro CIIBTOBAPUCTBA CTA€ 3pO3yMi- Came y 11bOMy HeCTaOLJILHOMY Yacl y 4aci HEBU-
UM, Mo pedOpMYyBaHHS CUCTEMH BHIOi OCBITH  3HAYCHOCTEH, BHKJIATaHHS (i3UKH, ii OCHOBHHX
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3aKOHIB Ta 3aKOHOMIpHOCTEH, BUMArae BiJl BHKJIa-
Jla4yiB BUILOI IIKOJIU PE3yJbTaTUBHUX HOBHX ITiJ-
XOIIB Yy METOIUIIl BHUKJIAJaHHS. 3a L0 HOBH3HY,
sIKa € TeTh 1HIIOK HIX Y MUHYJIUX yacax, 00 TaKox
MyCUTh 0a3yBaTHCS Ha TEXHOJOTIYHHX CBITOBUX
JOCSATHEHHSX, BUKJIA/Iad BHIIOI IIKOJIM HECE BiJl-
MOBIJANBHICTh HE JIMIIE CTOCOBHO 3aCBOEHHS
CTYJCHTOM OCHOBHUX TECOPETUYHHUX IIOJIOKECHbD,
a i CTOCOBHO OCHOBHUX MPOTPAMHHUX KOMIIETEHT-
HOCTEeMH, 3aKiaJleHuX y KOXHiil OCBITHBO-TIpOde-
ciitaiit mporpami (OIIIT),ynTaroun NeBHI KOMITO-
HeHTH ocBiTHROI mporpamu (KO). Metoro OIIII,
30KpeMa y TEXHIYHOMY BY3i, € MO€IHAHHS BUCO-
KOTO piBHS MPOQeCIHHOT MiATOTOBKH BUCOKOKBAITI-
(hikoBaHMX, BIMOBIAATLHUX (HaxiBIiB Ta HAOYTTS
BIIMOBIIHUX 3arajibHux 1 mpodeciiHux Komrie-
TEHTHOCTEH y MEBHHX TEXHOJOTISAX 33yl BHpI-
IICHHS TICBHUX 3aB/IaHb, HA OCHOBI KOMIUIEKCHOTO
X0y IO IUTICHOCTI HaJaHWX TEOPETHUYHUX Ta
MPaKTHYHUX, (yHIaMEHTaIbHUX Ta THpodeciii-
HUX 3HaHb. JIOCATHEHHS 03HAYEHOI METH IPYHTY-
€TbCSI HA TPUHIUIAX CHUCTEMHOCTI, HACTYITHOCTI
Ta 1HAWBIiIyaiamii HaBYaHHs, QyHIaMEHTaIBHO-
CTI Ta LUTICHOCTI OTPUMaHUX 37400yBauyeM BHIIOL
OCBITH 3HaHb, MPAKTHYHIN CITPSIMOBAHOCTI Ta yCBI-
JIOMJICHHI MICISl OTPHUMAaHUX KOMIIETEHTHOCTEH,
y cuM0i031 HAyKOBOTO Ta CHUCTEMHOTO IIIIXOJiB
Hayku Ta npaktuku (Butenko, 2025).

Taka iHIUBIMyami3allis, y IpaKTHYHINA Ta caMo-
CTIMHIN CHpPAMOBAHOCTI HAOYTTS KOMIIETEHTHO-
CTeH MOXKJIUBA TOJi, KOJU € YMOBH 11 PO3BHUTKY.
OnuH 3 TakuxX HampsIMKIB BOAYA€THCS y 3aCTOCY-
BaHHI BIpTyaJIbHUX 3a1a4 3 ¢i3uku. bo sk 3ayBa-
XMB Ha BcecBiTHbOMY ypsimoBoMy caMiTi B [lyOai
2020 y cBOEMY BHCTYIII Te€HEpaJbHHUH JUPEKTOP
«Tesla» 1 «Space-X» Imon Mack, ge okpeciuB
BaXJIMBHI HANpPSIMOK B OCBITI, 30KpeMa BiH CKa-
3aB: — «S BBaxkaro, 10 HaiiKpamia aHadiTHYHA
OCHOBa MailOyTHbOrO — (pisuka. 51 6 pexomeHmy-
BaB BMBYATH NpOLEC MHUCIECHHA y (i3ull, TOMY
mo crnoci®d MucieHHs y Gi3WIl € HalKpanmm
tdperimBoprkom»  (I. Mask, 2020). YTouHroemo
«Framework» — ¢peiim, utardopma, CTpykTypa —
iH(pacTpyKTypa IporpaMHUX PillleHb, IO TOJIEeT-
1Iye po3poOKy CKJIaJHUX CHCTEM.

Buxaan ocHoBHoro marepiagay. IlposeaeHo
JOCHIKSHHS 3 BUKOPUCTAHHS y Yaci BUKJIAaJaHHS
BIJIMOBITHUX PO3MLTIB 3arajibHOi (Di3UKHK BipTyasb-
HUX 33/1a4, CTBOPEHHUX PO3pOoOHUKOM «Di3n4HOrO
Bonbepy» Dpenxom MakKaii, Bim perioHainb-
Horo komemky Delsea (Ilitman, Hpro-/[xepci,
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CIIIA) (Frank McCulley, 2022). 3 mo4aTkom IOB-
HOMAcCIITa0HOTO BTOPTHEHHS POCIMCHKUX OKYIIaH-
TiB Ha TEPUTOPIIO YKpaiHW MPUHILIOCH MPOCUTH
pO3pOoOHMKAa TPO J03BUT BUKOPHCTOBYBaTH Bip-
TyalbHi POOOTH MJs1 YKPaiHOMOBHHUX CTY/IEHTIB
3 MOYKJIMBICTIO CKJIAIAHHS JUISI HUX BIAIIOBIZHOIO
IHCTPYKTUBHOTO Marepiary, OCKIJIbKA KOHTEHT
€ aHIJIOMOBHHUM, 30Kpema Oyll0 Take IMOCIaHHS
no po3poonuka «Hello everyone. We are from
Ukraine. Dear developers of programs and website
«Physical Aviary». I am a physics lecturer at the
National Technical University of Oil and Gas in
Ukraine. You know that we are at war with the
Russian Federation. Due to these circumstances,
we are forced to conduct classes for students
online. Today, there is no access to physics
laboratories where you can «lively» laboratory’s
works on physics. Can you give permission to
usage your developed virtually laboratories works
in the learning process for our students. I want to
develop instructions for laboratories works, which
will use references to laboratory work and tasks
that are in your «physical aviary». Thank you very
much for the response, I look forward to», (ITpusit
yciM. Mu 3 Vkpainu. [1laHOBHI po3poOHUKH TIPO-
rpaM i Be6 caiity «Di3uunuii Boiabepy. S Bukiiagay
¢izuku HamioHanmsHOTO TEXHIYHOTO YHIBEPCUTETY
HadTH 1 Ta3y B YkpaiHi. Bu 3Haete, mpo Te, 1o
MU € B cTaHl BiiiHM 3 Pocilickkoro Denepariiero.
Yepes 111 00CTaBUHU MU 3MYIIEHI BECTU 3aHATTS
JUISL CTYZIEHTIB y ¢opmari oH-naitH. Ha choromHi
JOCTymy 110 Taboparopiit 3 Gpi3uku, Je MOKHA «HA
JKUBO» BUKOHYBaTH po0OOTH 3 (i3uku, Hema. Yu
Bu MoxeTe naty J103B1J1 Ha BUKOPUCTaHHs Bammx
PO3pOOJICHUX BIPTYaJIbHUX POOIT Y HaBYAILHOMY
MPOIIEC] ATl HAIIUX CTYIEHTIB. S Xouy po3podutu
IHCTPYKIIIi A0 IMX poOiT, A¢ OyayTh BUKOPUCTO-
BYBaTHCsl IOCWJIAHHS Ha 3ajiayi, 110 € y BalIOMY
«dizngHomy Bosbepi». Ilupo msxyro 3a Biamo-
BiJlb, HA SIKY YEKAIO 3 HETEPIIHHSAM. ) IPE/ICTABIICHE
CKPIHIIIOTOM Ha puc. 1.

Po3pobHuk  1100’S3HO  TO3BOJUB  BHKOpPH-
CTaHHS WX CUMYJSILIM y HaBYaHHI YKpaiHCBKUX
CTYIIEHTIB, 3a3HAYMBILIU Y JHCTI Mpo 1e (puc. 2).
30KpemMa, aBTOp 3a3HAYMB, 110 Y BUTIAJIKY TOTPEOH,
JIOTIOMOKE TIEPEKIIaCTH Te, 0 € HeoOX1IHe yKpa-
THCBKOIO, 1 3pOOHTH yce MOXKJIHMBE, 00 CTYICHTH
HABYAJIUCh 3 BUKOPUCTAHHSIM HOTO HAINPAIIOBaHb.

byno po3poOieHo IHCTPYKTUBHUEM IMOCIOHHK
3a/Uls BUKOPHCTaHHs BIpTyaJbHHX 3aaa4. Ha
MoYarKy, y Tomy Henanekomy 2022-my porti (y gaci
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Can you give permission to use your developed virtual laboratory work in the learning e B
process for our students. D

@ Mira Cherri <miracherrii@gmai com 615 (xmunmy rony)  fY € §
oy fmcculley « |

Hi to all. We are from Ukraine. Dear developers of the program and the Physical Aviary website. I am a lecturer in physics at
the National Technical University of Oil and Gas in Ukraine. You know that we are at war with the Russian Federation. Due to
these circumstances, we are forced to conduct classes for students online. Today, there is no access to physics laboratories,
where you can perform "live” laboratory work in physics. Can you give permission for the use of your developed virtual
laboratory works in the educational process for our students. I want to develop instructions for laboratory work, which will use
links to laboratory work and tasks that you have developed in your "physical enclosure”. Thank you very much for the answer
1 look forward to.

3 nosaroio Ta HallkpaMIINE NOGAKAHAAN!

With respect a

Mupocasa U

Myroslava Chermova

Puc. 1. CKpiHIIOT 3 NPOXaHHAM /I03B0JIy HA BHKOPUCTAHHA 3aBAaHb 3 «Pi3HYHOI0 BOJbLEPY»

r(— m 0 ® 2 0 & B DO ¢ 1928 ¢ >

f Mira Cherri 16:15 (16 xewman Tomy) V¥
Hito all. We are from Ukraine. Dear developers of the program and the Physical Aviary website. | am a lecturer in physics at the National Technical University

‘ Frank McCulley 16:17 (13 xomnm Tomy % @«

Fh aurnificeka v > yxkpainceka v Nepexnacty noslgomnexms

Yes, of course you can
If you want to have any of these translated to Ukrainian, | will be glad to work with you on that process.
| am sending my best wishes to you and your students. | will do whatever you need me to do

Frank McCulley

1
Q Mira Cherri <iracherril@gma 627 Bxeamimrony) fr @}
Thank you very much The work has already been done. Based on the simulations, | have developed instructions for 48 laboratory works, but my management is
afraid to give permission to print and use this material. They are afraid that we will be accused of plagiarism. Therefore, please indicate your opinion in this regard
and, perhaps, some limitations
— e

Puc. 2. CkpiHmor 3 Jimcra, e 3a3HadeHo 103Bija1 @penka Maxk Kani 1o BukopucTanus
PO3p00JIeHNX HUM CUMYJISTOPIB Y HAaBYAHHI YKPaiHCHKHX CTYEHTIB

MOBHOMAcCIITaOHOTO BTOprHeHHst PD B Ykpainy),
3aja4i OyIy aHITIOMOBHHMHM, a TaKOX cepTugikar
PO PO3B’A3KM 3aadi Oyau AjIsl MepPEeCidHOro CTy-
JeHTa He3posyminumu. Lle BUMIAAano Tak sk Ha
pucyHkax 3 + 5.

VY 2024 poui po3poOHUK 3ampoIOHYBaB Tepe-
KJIa/1 33]1a4 YKPaiHCHhKOIO MOBOIO 3 BiAMOBIIHHUMH
KOPEKIisIMA YMOBHM 3aja4i, MMpo LI0 Ha puc. 6
3a3HaYCHO HacTymHe: bIW3bKO MMOJOBHMHH BCIX
nporpaM Ha CalTi BKE MiATOTOBJICHO JJIS JIETKOTO

-

Time of Fall: 000 s
Dump Tower is 78 stories tall. A small, 0.7-kg object is dropped over
the side of the roof of the tower and acoelerates toward the ground.
You will track the object for its entire fall. Each story of this tower is
3.19 meters tall,

What is the accelerntion duoe to gravity of the planet and what ks the
Impact speed of the object you dropped?

Qlick on the ball to drop it

DUMP TOWER

Enter Your Answers Below
Don't Ester Units
Your Name: | ]

Acceleration (m/s/s): | ]
Speed (m/s): | |

Puc. 3. Burnsan cumyJssitopa no 3aaadi'y 2022 poui
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Puc. 4. Bursy HeraTHBHOTO cepTH(IKaTy po3B’A3aHoi BipTyaabHoi 3aaa4i (1o Jita 2024 p.)

Sl pelemea, - 1 L liman

Doy Py, = 553
Sommler - b Uy
s bgd = I LA

Prallrad fgaadl - M ma

Puc. 5. Burisia mo3utuBHOTO cepTudikaTy po3B’sa3aHoi 3aaadi (1o Jira 2024 poky)

Go to (https:/thephysicsaviary.com/Physics/whatsnew.php) to see all the new programs that were added in the last year. Some of the challenges might not fit within
your normal curriculum but can act as a nice short activity that you can through in at any time during the year to help students work on basic math and science skills

4) Translations into other languages:

About half of all the programs on the site have now been prepped for easy translation into other languages. If you have any need for languages that have not yet
been implemented, let me know and we can work together to make the programs you need available for your students in other languages

As always, this site is presented to the physics community free of charge to use as you see fitin your classes. There are no ads, no cookies, no trackers and no Al

Frank McCulley
fmeculley@thephysicsaviary.com
www.thephysicsaviary.com

N

as part of this site. These programs were created by humans for humans without infringing on the work of others

Please continue to reach out if you have questions, comments or ideas to continue to move this open source of physics resources forward in any way

Puc. 6. CKpiHIIOT 3 JINCTYBAHHS CTOCOBHO NMepeKJIaay 3a1a4 YKPaiHCbKOI0 MOBOIO

MepeKiaay IHIMMMHA MOBaMH. SIKIIO BaM MOTpiOHI
MOBH, SIKi IIIe HE BIIPOBADKEHI, MOBIIOMTE MEHE,
1 MM 3MOXXEMO Pa3oM 3poOUTH MOTPIOHI BaM Ipo-
rpamMy JOCTYITHUMH JUISl BAIIKX CTY/IEHTIB IHIIUMH
MoBamu. (About half of all the programs on the site
have now been prepped for easy translation into
other languages. If you have any need for languages
that have not yet been implemented, let me know
and we can work together to make the programs
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you need available for your students in other
languages). Y TOMy >k JHCT] aKLIEHTYBaJIOCh TAKOX
«SIk 3aBx M, 1IeH callT HaJla€ThCs CIUIBHOTI (PI3UKH
0€3KOILITOBHO, MO0 BU MOIIM BHUKOPUCTOBYBATH
Horo Ha CBiil po3Cya y CBOiX 3aHATTSAX. Ha mpomy
caiiTi Hemae peksiamu, ¢aitiB cookie, TpekepiB Ta
ITY4HOTO iHTenekry. Lli mporpamu Oymu cTBOpeHi
JFOIABMU JIJISL JIFOJIeH, He MOPYILIYIOUH 9yKy poOoTy
(As always, this site is presented to the physics
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community free of charge to use as you see fit in your
classes. There are no ads, no cookies, no trackers
and no Al as part of this site. These programs were
created by humans for humans without infringing
on the work of others). Bynp nacka, npomoBxyiTe
3BEPTATHUCS, SKIIO Y BAC € 3alIUTaHHs, KOMCHTap1 YH
171€1 111010 OIATBIIIOTO PO3BUTKY IIOTO BIIKPUTOTO
okeperna (ismuHux pecypcis. (Please continue to
reach out if you have questions, comments or ideas
to continue to move this open source of physics
resources forward in any way).

[Ticast Toro Oyno MpoBeAEHO MEpeKIiaj] Maiike
300 3amad, KOTpi MaJu BXKE BUIJIA K HA pHC. 6,
TOOTO 3 MOKJIMBICTIO BUOOPY MOBH.

SIK € BUJHO Ha PUCYHKY 7 3a7a4i po3poOHHKa
MOXYTh BUKOPUCTOBYBAaTH HE JIMIIEC YKPaiHOMOBHI

In this program you will have an object dumped off the top of a tall tower. You will
measure the time it takes the object to reach the ground at the base of the tower.
This tower is located on a planet in the far reaches of the universe. You will be
asked to determine the acceleration due to gravity of the planet that this tower is
on and the impact speed of the object

Click begin to work on problem

CTYIIEHTH, a ¥ 1HIIOMOBHI. Burisan ymoBu 3amadi
00paHOI0 YKpaiHCHKOIO MOBOIO Ta 3ajady y JAWHa-
MiIli IEMOHCTPY€E PUCYHOK &

ITo 3aBepiIeHHI BIJUIIKY 4acy CUMYJISITOp IpO-
MIOHY€ 3amucaTH OOYMCIIEH1 pe3yNbTaTH, Mpo IIO0
MaeMO 300pakeHHsI Ha pUCYHKY 9. Tam e mpo-
MIOHY€ETHCSI TIEpPEeBipKa OTPHMAHOTO pE3YyJbTary,
KJIallaHHSAM Ha BIANOBIIHOMY Hamnuci. 3ayBakeHHS
710 3aMHCY PE3YJbTaTiB CTOCYETHCS TOTO, IO HE0O-
X1JTHO HOTO 3amucaTy 3 BUKOPHCTAHHSAM HE KOMH,
a KpaIkd Ha aHTJIOMOBHIM PO3KIJIAJIl KJIaBiaTypH,
1HaKIle, mporpama Oyze Taky CHUTYyalilo CHpuii-
Mary 3a TOMHJIKY. MOXKeMO TaKy CHTYaIlil0 OpiB-
HATHU Ha pucyHKax 9 ta 10.

[TpaBUIBHICTH OOYUCICHOTO PE3yNbTaTy Iepe-
Bips€ caMa Tporpama i BUJA€E TO3UTUBHHU UM

Name: |

Select Language

You will
sravitational feld strength of the p:

English v
English
Uzbek

Croatian

Russian

o the speed
bt the ground

38825

(0o negatives) of theball when it

Puc. 7. MoxauBicTs BUOOPY MOBH /151 YMOBH 3a1a4i (micJist Jjita 2024 p.)

Kotaruite Ha M's14i, 11106 cKUHYTH foro. Bukopucraiite ycio otpumany indopmario, mob
BiZIHAHTH IPHCKOPEHHs BIIBHOTO [Ta/{iHHA Ha IUIAHEeTI Ta IIBU/KICTh M'4a, Y MOMEHT
[pU3eMIIeHHS.

[ 4.480 s ]

440 m

4

Puc. 8. Ckpinmor ykpaiHoMOBHOI 3a/1a4i B TMHAMILli, TOOTO PyX NaJal0u0ro M’si4a
3 OAHOYACHHUM BiJUTIKOM Hacy
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Kianxite Ha M'A4i, 06 ckUHYTH Horo. Bukopucraiite ycio oTpuMaHny iHopMmariio, 1mob
BiZITHAWTH IPUCKOPEHHS BUIBHOTO MAJ[IHHA HA IIAaHETI Ta IIBU/IKICTb M'4a, Y MOMEHT
MpU3eM/IEHHA.

AN

9.395 s

440 m

4

BeexiTs BiAmoBial

He Bri1rouaT OguHHUII

IIpuckopern# ((M/c)/c): :
Kinnepa meuzkicTs (M/ :
c):

Puc. 9. CkpiHmoTr npukiHIeBoi cTOPiHKH 3a1a4i, 0 MiCTUTH 3alIPOIIEHHS MOJATH
HA MepeBipKy OTPUMAHUIA pe3yIbTaT

HeratuBHUM cepTudikar 00paHOI MOBOIO, Y/IO-
CKOHAJICHHS PO3POOHUKOM MTPOTrpamMu IPU3BEIO 10
TOTO, 110 MO3UTUBHUM cepTudikar mae GHoH 3ene-
HOTO BIJTIHKY, & HETaTUBHUN — POXKEBOTO, K Ha
pucynkax 10 ra 11.

[ToBTOpHE pO3B’A3aHHA 3a7adi € MOXJIMBE 3a
YMOBU OHOBJIEHHSI CTOpPIHKH, XO4Ya TpPU I[LOMY
MOYaTKOBI JaHi OyayTh IHIIUMH, a BIAMOBIIHO
1 KIHIICBUH PO3B’S30K OyJie 1HIIUM, PO IO CBiJI-
YUTH pUCYHOK 11.

Taka pi3HULIS (OHOBOTO 300pakeHHS A€
MOMEHTAJbHE PO3YMIHHA SIK CTYIEHTOBi, TakK
1 BUKJIaa4y npo AificHui po3B’s30k 3agaui. Cry-
JICHT 3 TIEPIIOTO MOTISALY Ha cepTudikar po3yMie,

MM (OemniHroBa Bexa PiBeHb 1)

Bubayte, cnpobyinTe we pas

10 He0OX1THO OHOBUTH 3ajjauy, a BUKJIaaa4d po3y-
Mi€ Te, ui Moke OyTH 3ajada 3apaxoBaHa 9M Hi.

[lopiBusiHHS y ceprudikari, Tak 3BaHUX,
«Ilepenbauenoro» Ta «®DaKTUIHOTO» pE3yIbTa-
TiB, JJa€ MOXJIMBICTb CTYIACHTOBI MpOaHaNI3yBaTH
CaMOCTIWHO CBiif OTPUMaHMIA pe3yJIbTaT PO3B’ I3KY,
Ta 3pO3yMITH Y YOMY CaMe MOJISIrae MOMMUIIKA,
SIKIIO TaKa €.

OCHOBOIO BIpTyaJIbHOTO TTOCIOHUKA € MOJIEITIO-
BaHHS, po3poOneHe «Physics Aviary» ®peHkxoMm
Maxk Kamm. ITociouuk HE mamae roroBux amuro-
PUTMIB PO3B’sI3yBaHHS 3aB/aHb, & MPOIOHYE CTY-
JICHTaM MOXUIMBICTh CaMOCTIMHO JIWTH pillleHb
1 BHCHOBKIB, CIUPAOYNCh HA HaOyTi 3HAHHS,

N

9.106 s

MpuckopeHHs ((M/c)/c):

427 m

4

MNepenbaymne = 9.8, dakTn4Hun = 10.3
KiHueBa wBmnakicTs (M/c):

MNepen6ayms = 66, GakTu4HMIA = 93.8

1752146607482

Puc. 10. 300pa:keHHsi HeraTHBHOT0 cepTudikary i3 3anpoiIeHHAM MOBTOPUTH CIPOOY
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MM (JemniHroBa Bexa PiseHb 1)

Po3paxyHKu npaBuibHi

MpuckopeHHs ((m/c)/c):
Mepenbayms = 6.875, dakTnyHU = 6.90
KiHueBa wBeunakictb (M/c):

Mepenbaume = 54.873, dakTnyHum = 55.0

[ 7.967 s ]

219 m

.

4

1752147261701

Puc. 11. CkpiHIIOT MO3MTHBHOTO cepTH(IKATY po3B’A3KiB BipTyaJbHoI 3axa4i

BJIACHUW TMPOLIEC MHUCJICHHS Ta METOIUYHI BKa-
3iBKM 10 BHKOHaHHS pOOOTH, KOTpi MONAIOTHCA
y MOCIOHUKY.

€ aymKa mpo Te, 0 e CIPUIATUME PO3BUTKY
KpEaTUBHOCTI Ta HECTaHJAPTHOIO IHTYiTUBHOIO
HAyKOBOTO MHCJICHHS Y CTY/ICHTIB.

Brache, 11e BUjaHHS € TIEPIIUM Y CBOEMY PO
MOBHUM TIOCIOHHMKOM, IIOSIBa SIKOTO 3yMOBIICHA
CY4YaCHUMH TCHJICHIIISIMH PO3BHTKY HABYAJIBHOTO
MPOIIECy BHUIIOI HIKOJH, 30KpeMa roCTPOI HEoO-
X1IHICTIO OHOBIJIEHHSI METOAMYHOTO 1HCTPYMEH-
Tapil0 HaBYaHHS Ta BHUKJIAJAHHS TEXHIYHUX JHC-
LUIUIIH Y HOBOMY (hopMar, JIeIlo BiIMIHHOMY Bij
3BHYHOTO, IO iCHY€ ChOTOJHI

3acTocyBaHHS y BUKJIaJaHHI BIPTyaJIbHUX 3a/1a4
3 (pi3ukM 3acBiUy€e TO3UTHBHUI BILTMB Ha eek-
TUBHICTh 3aCBOEHHS 3HaHb 3/100yBadyamMH BHILOT
OCBITH, OCKUIBKH TIOBTOPHE BHMKOHAHHS OJHi€i
1 Ti€l K 3a7a4i KiJbKa pa3iB 10 OTPUMAaHHS M03H-
THUBHOTO cepTU(iKaTy, CIpUsSE CHCTEMHOMY 3aCBO-
€HHIO TEOPETUYHOTO Kypcy. Pa3zom 3 TuM 1ie CcyT-
TEBO €KOHOMHTH Yac Ha MEePEeBIpsSHHI SIK TOMAIIHIX
3aBJIaHb, TaK i KOHTPOJIBHHUX.

®dinocodis MPOMOHOBAHOTO 3aNPOBAKSCHHS
IPYHTY€ETBHCSI HA TBEPJOMY NEPEKOHAHHI, IO CTY-
JICHTCHKI BIpTyallbHI 3a7a4i 3 (Di3UKH € IIKaBUMH
Ta HE CKJIAJHHUMH JI0 BUKOHAHHS, IM03asK yBara
CY4acHOTO CTYJCHTa € MLIJIECIPSIMOBAHOI YIPO-
nopx mnepmux 30-TH cekyHnI (BJacHi crocTepe-
KEeHHs). SIKII0 3a 1eil KOPOTKHUH MPOMIKOK Yacy
3100yBad BMIOiI OCBITM He Oyze 3allikaBIEHUM
npo0IeMoro, TO iHaKIe e 3poOHuTH Oyde Iyke
W Jayxe Baxko. TO € HACTIAKOM TENepilIHbOTO
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BIPTyaJbHOTO CBITY, KOTPUH BEJIMKUMHU KPOKaMH
ij1e ChOTOJICHHSM.

Po3pobnennii mociOHMK BIpTyaJIbHUX 3aja4
3 (pi3MKHU € CXBAJICHUM METOIUYHOI0 pajoro IDH-
TVYHI, mae 4iTKi (01HO3HAYHI ) TOKPOKOBI BKa31BKH,
aJjie He MICTHTh TEOPETUYHOTO MaTepiaty, BUBUCHHS
Ta 3aCBOEHHS SIKOTO IPOIIOHYETHCS CTY/IEHTaM Ha
OCHOBI BHKJIQJIaHHSI TEOPETUYHOTO KYpCy BHKJIA-
nada, KoTpuil uutae jekuii 3 ¢izuku. ITociGHMK
OXOIUTIOE BCI PO3iN (Di3MKH, 30KpeMa, MEXaHIKy
TBEPAMX TL, PIAMH 1 ra3iB, €JIEKTPUKY, MarHETU3M,
KOJIMBAHHSA 1 XBWJIi, ONTHUKY Ta €JIeMEHTH aTOMHOI
¢izuku (Chernova, 2024). KibKicTh BipTyaJbHUX
3aa4 € JOCTaTHBOIO JJIsl ayJUTOPHOTO, JIOMAIll-
HbOTO Ta KOHTPOJIbHOI'O BMKOHAHHS 1 CTAHOBUTH
(169 — 3 mexaniku; 16 — pimuau; 29 — TEmIoOBi
sBUIA; 64 — eJeKTpuKa, MarHeTu3M; 28 — KoJu-
BaHHS 1 XBWII; 6 — aroMHa 1 saepHa ¢izuka) 312
3aj1a4 ajie pa3oM 3 TUM, IIEBHI KOHCTAHTH B 33j1a4ax
BUIIAJIAIOTh PAHIOMHO, 1110 3HAYHO 301JIBIIIY€ B pa3u
iX KUIbKiCTh. [IpakTHKyM MICTUTH IOCWJIAHHS Ha
pecypc You Tube, 30kpema Ha «Di3UUHUI BOIBEP)
IO € PEeBi30BaHMI 3aKOHOAABCTBOM YKpaiHH Bij
2021 poky (Chernova, 2024).

Ha 3raganomy caiiTi € mporpamu, ki € mpo-
CTO IHCTPYMEHTaMH, iX BHKJIJadi Ta CTYIACHTH
MOXYTh BUKOPHCTOBYBATH ISl Bi3yasi3auii cKiaj-
HUX MOHATH. J[esKi 3 HUX BKIIIOYAIOTh Bi3yasi3allito
TPUBUMIPHHUX BEKTOpPIB, JOLEHTPOBOTO MPUCKO-
PEHHS, pe3yJIbTaTy 3MillyBaHHS OCHOBHHX KOJIbO-
piB 1 Bizyasi3allito CHJI Ha MOXWIIIN IIonMHI. [cHy-
IOTh IHII IHCTPYMEHTH, SIKi CTYJICHTH Ta BUKJIa/1a4i
MOXYTbh BUKOPHCTOBYBATH JJIsl TOOY/10BH IpadikiB
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1 momryky 3B’s3kiB. Hapemiti, Ha caiiTi € COTHI
MaTeMaTUYHUX 3amuTaHb 3 (i3uku y OiIbIIo-
CTl ramy3ei (i3ukH, SKi CTyACHTH Ta BUKIAJadi
MOXYTh BUKOPHUCTOBYBAaTH, 00 MEpEKOHATHUCH,
10 BOHH JI00pe PO3yMIiIOTh MPOLEAYPU PO3B’s3y-
BaHH 3a/1a4. Ko)KHOTO pasy, KoM CTYJICHT mepe-
3aBaHTAXY€ MPOrpamy, BiH OTPUMYBaTUMe 30BCIM
1HII 3HAYEHHS Ta MaTepialii, TOX 3MYILICHHI Oye
e pa3 MpoAyMaTH Bech IMpouec po3B’sizky. Lle
JI03BOJIUTH 3/100yBayaM BHIIOi OCBITH TPOJOBXKY-
BaTH MPALIOBAaTH HAJ MPOOIEMOIO CTUIBKU Pas3iB,
CKIJIBKM MOTPIOHO, JOKH BOHU HE BiTUYIOTh cebe
Ty’e KOM(POPTHO 3 MPOIIECOM.

CrenianpHi mporpaMu, KiacudikoBaHi sk irpu
a0o 3aBHaHHs, JOMOMOXYTh CTYIGHTaM OCBO-
iTM CKJIaJHI MOHSATTS NUISIXOM IIBUAKOTO TOBTO-
peHHs inei. BoHu BKIIOYarOTh HaBYAHHS KOpPHUC-
TYBaHHIO 3BUYAalHUM OOJIQJIHAHHSM, TaKUM SIK
Barv 3 MOTPIMHUM MPOMEHEM ab0 rpaayioBaHUI
nwtiHap. € 3aBoaHHs, AKi rapaHTyOTh, IO CTY-
JICHTU MOXKYTb TPAIfOBaTH 3 TPUBUMIPHHUMHU BEK-
TOpaMHU Ta BU3HAYATH HANPSIMOK MAarHiTHOI CHUIH.
€ 0araro JecsATKIB 3aB/IaHb, Ki CTYACHTH MOXYTh
BUKOPHCTATH, 100 MOKPAIIUTH CBOE 0a30BE PO3y-
MiHHS (DI3MYHUX KOHIICTIIIIH.

Benukuii dinocodp Cokpar cTBepmKyBaB, IO
«XTO X0Y€ — IIIyKa€ 3aCO0M, XTO HE XO4e — IIyKae
npuuuni...» (Tytov, 2010, pp. 3—-12).

3acHOBaHa JECATH POKIB TOMY IdpoBa 0i0Ti-
oreka AAPT Com PADRE - me mepexa 0e3-

KOIITOBHUX  KOJICKIIH  OHJIAWH-pecypciB,  sKi
B % Total
United States
Ukraine
Canada
Mexico
Philippines J0197% 5.81%

0.74% 4.43%
0.69% 4.12%

United Kingdom
United Arab Emira...

Thailand l0.60% 3.61%
Australia [80.60% 3.60%
Indonesia 0.58% 3.48%

India JJ§§0.40% 2.39%

France | 0.33% 1.98%

Tarkiye | 0.29% 1.72%

China 0.29% 1.71%
0.00% 25.00%

HiATPUMYIOTh CTYISHTIB 1 BUKJIAJadviB i3 3HaH-
HsAMU (Bi3UKH Ta acTpoHOMii. Marepian BUITyIIEHO
3a minensiero Creative Commons Attribution-Non
Commercial-No Derivs, ane O€3KOIITOBHUHA s
BunTeNiB 1 cryneHtiB (AAPT, 2025).

Xoua METOJT MOJICJIFOBaHHSI MOYKHA BHKOPHUCTO-
ByBaTH 0€3 KOMIT I0Tepa, Ha Cy4acCHOMY eTarli HaB-
YaHHS BUKOPHCTaHHS KOMII FOTEPHUX BipTyalib-
HUX 3a71a4 JO3BOJIAE CTYACHTAM BHBYATH CKJIAIHI
Ta TPYAOMICTKI (Pi3UUHI IpPOIECH, Bi3yalli3yBaTH
iX, OTpUMYBaTH NEBHI Pe3yJIbTaTH, ONHCYBATH Ta
naBatu iM ouiHky (Dementijevska, 2022).

BaxmBOIO CKIIaJI0BOIO BHKOHAHHS Ta PO3B’S-
3yBaHHsS 3ala4, € pe3ylbTaTH y SKHX MOXHA
nepenoaunuT Ti XapaKTEPUCTUKH, SIKi 0a3ylOThCs
Ha PO3yMOBOMY aHaji3i BHKOHABILA. TOMYy aBTOD
MojienoBaHHs Ha Physics Aviary akTHBHO Tpariroe
HaJl BIOCKOHAJICHHSM IIPOrpam, siki repeadadaroTh
MHTTEBY MEPEBIPKY PE3yNbTaTiB PO3B’SI3aHOI CTY-
JeHTOM 3azadi. € 3po3yMino, IO Take MOIEIO-
BaHHS 337a4 3 (Di3MKM BUKOPHUCTOBYIOTH HE JIMIIE
B YkpaiHi. Huxue, Ha 0CHOB1 00J1IKy BUKOPUCTAHHS
BIpTyaJIbHHX 3aJ1a4, Toj1aHo iHdorpadiky, ne 3a3Ha-
YEeHO MOTO0 BiJICOTKOBE YUCIO. SIK € 3p03yMiso, CTy-
JICHTH YKpaiHU € Ha 2-My MICIIl Y IIbOMY PEHTHHTY,
Je nepiue Micrie nocigarTs ctyaeHtd CHIA.

BucHoBkm i1 mepcmekTuBH. BBaxkaemo, 110
3alpONIOHOBaHA METOIUKA HABYaHHS —TIPUSE
PO3BUTKOBI CaMOCTIMHOCTI MUCJICHHS CTYJICH-
TiB, YMIHHIO CIIyXaTu Ta BPaxOByBaTU aJibTE€pHa-
TUBHY TOUKY 30Dy, apTYMEHTOBAHO BHUCJIOBIIOBATH

B Out Side US

83.25%

50.00% 75.00%

Puc. 12. Indgorpadika cTaTHCTHYHUX JAHUX i3 32CTOCYBAHHS BipTYaJILHOIO MPOTPaMHOI0
3a0e3nme4eHHs] MOJeJI0BaHHA (Pi3MYHMX NMpoueciB, po3podiaeHoro @penxom Mak Kanni
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BiacHy. Ha OCHOBI BUKOpUCTaHHSI Yy HaBYaHHI Bip-
TyaJbHHUX 3a/ad 3 (i3UKH CTYACHTH MAIOTh MOX-
JUBICTb TPONEMOHCTPYBAaTH Ta BIOCKOHAIUTH
CBO1 aHAJITHUYHI HaBUYKH, HABYUTHUCS TPAIFOBATH
B KOMaHJIi Ta 3HAXOAWUTH HAaWOUIBII palfioHaJbHE
pillIeHHs TOCTaBIEHOT TPOOIEMHU.

CryneHTy HaJaeTbCs MOXIIUBICTD MEPEBIPUTH
TEOpil0 Ha MPAKTHIIl, aKTUBI3yBaTH CBOI 3i0HO-
CTi, TBOPYO MUCIIUTH. 3 1HIIOTO OOKY, IPaKTUIHA
CHUTYaIlisl BUKJIMKAE IHTEPEC 10 MPOLIECy HaBYaHHS,
OCKUIBKHM CTa€ 3pO3yMiNO, SKHX TEOPETUYHUX
3HAaHb HE BUCTAYa€ /I BUPIIICHHS TPOOIEMHU.

OsHaifoMuTHCs 13 BipTyaJbHUMH 33Ja4aMH Ta
THCTPYKIISIMU 10 HUX MOYKHA 32 TIOCHJIAHHIM [6]
Ta BUCIIOBHTU CBOIO TYMKY pO3pOOHHKaM Ipax-
TUYHOTO TOCIOHMKAa Ta aBTOPY METOJUYHOTO
MOCIOHHMKA.

ChpuiiMatd HOBE, KHMOChH HallpalbOBaHE
Ba)KKO, TOMY 3apaJii MaiiOyTHHOTO MTOKOJIiHHS TIpa-
LIBHUKIB, 110 3100YyJIM BUILY OCBITY, 3apajiy TIOBO-
€HHOI BIJIOYIOBM HAIIOl Jep)KaBU MaHOyTHIMH
(axiBLsIMHU, KOTPI XO4yTh 1 MOTPeOyIOTh HOBOTO,
3apaJy PO3BUTKY CyCITIHCTBA Ta OHOBJICHHS METO-
TuKy BukinaganHa ¢isuku y BH3 Baprto mamarun
CTEPEOTHITN Ta MPOOYBaTH MIOCH HOBE.

Konu cTynenT BUpIlIyIOTh CEPiO3HO BUBYATH
(bi3HKy, CIIOIBaEMOCS, IO TaKa METOJAMKA BUKJIA-
JIaHHS JIOTIOMOXKE 1M JII3HATHUCS TIPO HAyKOBHIA
MpoIec y TeXHimi. 3po0JieH0 BCe MOXKIIHMBE, 1100
HaJaTH CTyAEHTaM Cepilo 3ajad, sKi JIO0IOMO-
KYTb iM PO3BHHYTH CBOI HABUYKH SIK ITOYATKIBIIIB

HAYKOBHX MHCITUTEIIIB 1 K XKUTEJIB CBITY, B TKOMY
MU KuBeMo. HeszanexHo Bia TOro, 4 IJIaHYIOTh
BOHHM IIPUCBSITUTH CBOE JKUTTS HayIll, IH)KEHEpii uu
Oyab-4oMy 1HIIOMY B iHIIIN cdepi, € CromiBaHHS,
110 JIesKi 3 HABUYOK Ta 1JIeH, SKi BOHH PO3BUHYTH
mig 9ac poOOTH B 3alpONOHOBaHiN BipTyasbHii
3a/1a4i, 3JIMIIATECA 3 HUMH 1 3po0JATh iX Kpa-
[IMMH B TOMY, 1110 O BOHH HE pOOMIIH, Ta KU )KUT-
TEBHH NUISAX BOHU O He oOpaiu.

3BUYKH, BUPOOJICHI Y Yaci BUKOHAHHS ITUX Bip-
TyaJbHUX 3a/1a4, JOMOMOXYTh CTYACHTaM PO3BHU-
HYTH TI€BHI HABHYKH, SKiI 3pOONATH iX KpalluMH
MUCIUTEISIMA Ta JOTOMOXYTb 3PO3yMITH, SIK
HaOyBarOTHCS, MEPEBIPSIIOTHCS Ta MOUIUPIOIOTHCS
3HaHHA. € CHOniBaHHs, IO HABYAHHS 32 JOINO-
MOTOI0 IIMX PEeCypCiB, IOMOMOXKYTh CTYICHTaM
MOKPAIIUTH CBOI HABUYKH CIIOCTEPEKEHHS, 300Dy
JaHMX, MOJCIIOBAHHS CHCTEM, 100 IO0AYMTH,
SIK BOHH TPAIIOIOTh, PO3MIPKOBYIOYH Ha/l IOMUJI-
KaMH, sIKI MOXYTh ICHYBaTH B PI3HHUX METO/aX,
3HAXO[UYM MEXI OTPUMAHUX 3HAHb.. 3aBISKH
pETEeNTbHOMY BHBYEHHIO KITBKOX OOpPaHUX TEM CTY-
JCHTU JIi3HAIOTHCS MPO TPOILEC, 32 JIOTIOMOTOO
SIKOTO MO)KHA OTPUMATH CIIPABXKHI 3HAHHS.

Xo4eThbCs CIOAIBATUCS, L0 CTYACHTU HE JIMIIIEe
B/IOCKOHAJISITH CBOI HABUYKH Ta BMiHHS B 4acl pO3B’ i
3yBaHHS 33]]a4, aJie i OTPHUMAIOTh 33J0BOJICHHS Bij
Mi3HAHHS BCECBITY HABKOJO HMX, IIi 3a/1a4i HauX-
HYTb JIIOJC HABYATHUCS YHPOAOBXK YCHOTO KHTTS
Ta JIJIUTUCS THM, 10 BOHH JI3HAIOTHCS, 3 1HIINMH,
KOTO BOHH 3yCTPIHYTh TYT, Ha ITiii 3eMIi.
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