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MOXJINBOCTI HPOI'PAMHOI'O 3ABE3IIEYEHHS «KYJIbBKA-01-W)
JIUISA PEAJIIBAINIT HABYAJIBHOT'O EKCEIPUMEHTY TP
BHUBUYEHHI PO3JLTY «MEXAHIKA» B KYPCI 3ATAJIBHOI ®I3UKH

Crenan BEJIMUKO, Cepriiit KOBAJIbOB, Oaecs KOBAJIbOBA

B cmammi po3enanymo mMoxciueocmi npoepamnozo sabesnevents « Kynoxa-01-wy, wo 3abesneqye
BUKOHAHHA DI3UYHO20 eKcrnepuMeHmy Npu eueyeHHi po3oiny «Mexanixay 6 Kypci 3aeanvHol Qizuxu Ha
ocrogi IKT. [lpocpamue 3abesneuenna « Kynvrka-01-wy» 0036011€ npoooumu KilbKiCHUi ma AKICHUT
ananiz mpaekmopii 0ocriodcysanux min, a maxoxc 30epicami, 6i0MEOPHOGAMU, PO3OPYKOSYEAmIL md
NOpIeHIOBaAMI  eKCNePUMEHMANbHI  Oani Yy HeobXiOHOMy Oaa kopucmysaud euzinaodi. B axocmi
excnepuMenmansHux mii npoepamue 3atesnevenns «Kyuvxa-01-w» euxopucmosye uepes 6e3npogioHutl
36’230k npucmpiti « Kynorxa-01-dy, axuii eucomoenrenuii Ha ocnogi MEMS cipockona i 0dozeonie
surxopucmogysamu « Kynvxa-01-d» ax oxpeme mino, max i 9K CKIA008Y KOIUSANbHUX MA CKIAOHIULUX
MEXAHIYHUX CUCTHIEM.

In the article the possibility of software "Ball-01-w», providing fulfillment physics experiment in
the study section "Mechanics" in the course of general physics based ICT. Sofiware "Ball-01-w» allows
quantitative and qualitative analysis of the trajectory of the investigated bodies, play and save print
compare experimental data in the required form to the user. As the bodies of experimental sofiware "Ball-
01-w» uses through without leading communication device "Ball-01-D», which is made on the basis of
MEMS gyroscope and allows the use of "Ball-01-D» as a separate body and as part of oscillatory and
complex mechanical systems.

AKTyaNbHicTh. PO3BUTOK TEXHOJIOTH BiAKPUBAE HOBI MOMJIMBOCTI JJIst 3aCO01B HABYAHHS,
II0 BUKOPUCTOBYIOThCS Y HABYAJIBHOMY €KCIIEPHMEHTI MPH BHUBUEHHI KYpCY 3arajbHoOi (pi3UKH y
BH3. Ilpu po3pobui HOBUX 3pa3kiB 3ac0o0iB HABYaHHA [UII BUBUYEHHS KypCY 3arajbHOi (pi3uKu
OUYEBU/IHOIO € aJbTEPHATHBA BHUKOPHUCTAHHS MATYHKIB, IO BUTOTOBJIEHI T4 OCHOBI MIKpO- Ta
HAHO-TEXHOJIOTIH 1 BUKOPHUCTOBYIOTHCS JJISI BUMIPIOBAHHS TEMIIEPATYPH, TUCKY, BOJIOTOCTI Ta
iHmmx ¢iznyHux napameTpis. Cepen MHUPOKOro CHEKTPY 3a3HAUEHUX NATYHKIB, TOCTYITHUX IS
PO3pOOHMKIB HaBYAJBLHOTO (HI3UYHOTrO OONamHAHHS, BapTo Bim3Hauutu MEMS ripockomnw, siki
pU po3Mipax, CHIBPO3MIPHUX 3 MEKIJIbKOMa MIUIIMETPaMH, AATh MOXIIUBICTH BHUMIPIOBATH
MPUCKOPEHHSI B3JIOBXK TPHOX OCEH MPOCTOPOBOI CUCTEMHU KOOPAWHAT BIAMOBIHO B 0 1o 16%g 3
tTouHicTIO 70 0,01*g Ta KyTOBY WIBHAKICTb B3IOBXK 3a3Ha4eHHUX oOced B niamaszoni Big 0 1o
2000 rpan/c 3 TounicTio 10 0,5 rpan/cek. [1], mo AO3BOJIsIE MOCTATHBO TOYHO JISi HABYAJIHHOTO
($i3MYHOrO  E€KCIIEPHMEHTY BHUMIPIOBATH  KUIBKICHI  XapaKTePUCTUKUA TPAEKTOPli  Pyxy
JOCTIIKYBAHUX TiJI.

Meta. CratTs € OmHIEIO 3 cepli, B SIKIH MU PO3TISIIAEMO po3poOIeHH HAMU HABYAJIbHUIH
xkomruieke «Kynpka-01» 1 mpucssiueHa nporpaMHoMy 3adesnedenHio «Kymbka-01-wy.

OcnoBHa 4acruna. llporpamue 3alesneuenHs «Kynpka-Ol-w» mnpu3HadeHe IS
BUKOPUCTAHHS M 4ac JEKIIH, MPaKTUIHUX Ta JJAOOPATOPHUX 3aHATh, a TAKOXK 1HIMBIAyaJIbHO
AK CTyIGHTaMHM, Tak 1 BHKJIaJadyaMH 3 METOK OTPUMAaHHs, Bi3yaji3alii, 30epekeHHs, IPyKY,
KIJIBKICHOT'O Ta SIKICHOTO aHaJi3y MPOCTOPOBUX TPAEKTOPIH, MO SIKUX PYXArOThCS TOCIIIKYBaHHI
Tina (mpuctpoi «Kynpka-01-d»).
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onoBHe BiKHO nporpamy «Kynbka-01l-w» nokasaHO Ha puc. 1L BOHO MICTUTbL MaHesnb
MEHI0, KHOMKY CTBOPEHHS MNaHeni AaHux, 0651acTb, B AKi PO3MIilLytOTbCA 06pasn MOTOUHUX
naHenen faHux, Ta KHOMKY A1 3aKpUTTA NporpamMm.

[MaHenb MeHK nporpamnm MICTUTb YOTUMPU KHOMKK: «MeHio», «Bug», «LabnoHuy,
«[loBiika». BuWrnag MeHH KHOMKM «MeHIO» [MoKa3aHO Ha puc. 2. Tepwi ABa MNyHKTK
[03BONAIOTb BUK/IMKATU CTaHAapTHe BIKHO BIiANOBILHO ANS BiLKPUTTA Ta 36epeXxxeHHs ainy 3
eKCNepuMeHTalbHUMW  JaHUMK, OTPUMaHUMK Bif npuctporo «Kynbka-01-d» [2]. dain, wo
MICTUTb eKCNepuMeHTabHI AaHi, Mae po3wwmnpeHHs «ball». [aHi gna 36epeXxxeHHs OTPUMYHTbCA
nif 4Yac eKCrepvMeHTY, a MOX/IMBICTb BIAKPUTTA 30epexxeHnX AaHuX MOXe 6yTu BMKOpUCTaHa
BUKNafa4yeM Mif vac nekuii Yn CTyfeHTOM Mpu NigroTosLi 3BiTY A0 fabopaTopHOi poboTu, fKa
Oyna BMKOHaHa 3 BUKOPUCTAHHAM 4aHOro KOMMeKCy TOLLO.

Puc. 1 Burnag ronosHoro BikHa nporpamu «Kynbka-01-w»

Puc. 2. Burnag MeHo KHoONku «MeHo»

MaHenb faHuWx - ue 061acTb, B AKiW rpaivyHO Bifo6paxaloTbCa faHi eKcrnepuMmeHTy, a ii
CTBOPEHHSA IHILIFETLCA NYHKTOM «CTBOPW MaHenb faHux». Bci maHeni faHux MoXyTb OyTu y
3roOpHYTOMY Ta PO3ropHyToMy Burnsagi. lMepwi 3 HUX BifobpaxalTbCA Yy NpaBiii BEpPXHIi
4aCTUHI TrofIoBHOro BikHa nporpamu (Puc. 1), a BUrNAL PO3rOpHYTOI MaHeni nokasaHo Ha
PUCYHKY 6 i Byfe po3rnagatuck Huxk4e. NyHKT «Buxig» 3akpvsae nporpamy.
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Puc. 3. Burnag meHo KHOMKun «Bua»

MeHO KHOMkM «Bug» npusHayeHe [An8 3MiHW 30BHILWHBOrO BUTMAAY Bi3yallbHUX
e/leMeHTIB nporpamun, a Moro 3micT 300paXeHO Ha pUCYHKY 3. MyHKT «BigobpaaTun KHOMKY
CTBOPeHHA naHeni faHuxX» [03BONA€e npuobupatv Ta BifobpaxaTn KHOMKY «CTBOPUTM», AKa
PO3MILLLYETLCA B rO/IOBHOMY BiKHI Ta Ay6ntoe fito NyHKTY «CTBOPWUTM NaHeNb AaHUX» 3
nonepeiHbOr0 MeHH. IHLWI NYHKTU MeH0 «Bug» 3abe3neyytoTb 3MiHy BUrnsgy oHy, CiTKM Ta
OCeld, L0 MICTATLCA Ha NaHenax faHuXx.

[ns cnpouweHHs nigrotoBku nporpamn «Kynbka-01-w» [0 KOHKPETHOrO HaBYa/jbHOro
eKcnepuMMeHTy nepeabdayvyeHo BUKOPUCTaHHSA LWabnoHiB. MaHenb faHNX MOXe BifobpaxaTtu pisHi
3aN1eXHOCTI MK MapameTpamy pyxy a BignoBigHO LWabnoH - Le NeBHWn Habip nNaHenei gaHuXx 3
HaNaWTyBaHHAM Ha BiAOOpPaXKeHHs KOHKPETHUX 3a/1eXXHOCTEN pyxy. MeHIo KHOMKK «LLiabnoH»
[03BONIAE K BigKpuBaTW, TaK i 30epiraTy HanawTyBaHHA MNaHenem pAaHux, SKi 34iACHNB
KOpPUCTYBay MpU BUKOHAHHI TOr0 YW IHLLIOrO eKCnepumeHTy. Burnag meHo KHonky «LLiabnoH»
nokasaHo Ha puc. 4. Ha ubOMYy XX PUCYHKY MOXXHa 6a4MTU MOXNUBICTb BIAKPUTTA LWabnoHy ans
BUKOHaHHA JOCNIIXKEHHS KOMMBaHb MaTeMaTUYHOro MasTHUKA Ta pyxy Tifa, WO BUKOHYE BiflbHe
nafgiHHA B NOMI 3eMHOT0 TAXKIHHS.

Puc. 4. Burnag MeHo KHOMKN «LLlabnoHn»

MeHio KHOMnku «J[loBigka» [03BONSE OTPMMATM iH(OPMaLi0 MpPo aBTopiB PO3POOHMKIB
HaBYasibHOro Komnnekcy «Kynbka-01» Ta BUKIMKATW BIKHO AOBIAKW, iIKe Mae CTaHAApTHWIA
BUMNAA 3 feTalbHUM CTPYKTYpOBaHUM onucom nporpamu «Kynbka-01-w» (Puc. 5).

91



L HAYKOBI 3AMNMNCKIN Cepisi: Mpobnemn MeTOANKN hi3MKO-MaTeMaTUYHOT Bunyck 8(11)
i TEXHOIOTiIYHOT OCBITK

Puc. 5. BUrnsg MeHto KHOMKW «[loBigka»

Po3ropHyTUin BUrNaL naHeni faHNUX npusHaveHuid ons Bifo6paxKeHHS AK 36epeXxXeHunx, Tak
I OTPUMaHMX B PEXMMi peanbHOro 4Yacy eKCrnepuMeHTaNbHUX JaHuX. Burnag pos3ropHyTol
naHeni MokasaHo Ha pUCYHKY 6. KHomku «Ctapt» i «CTon» npu3HaveHi A0S iHiLit0BaHHA
noyaTky Ta BiZMNOBIAHO 3YNUHKKN nepefadi ekcrepyuMeHTaNbHUX AaHuX Bif npucTpoto «Kyrbka-
01-d» po M3 «Kynbka-01-w».

Mepegava faHUX Bif NPUCTPOKO [0 Mporpamu BifbyBaeTbcs uepe3 BipTyasbHUit COM -
nopt. LLLo6 3’eaHaHHA Byno NpaBubHUM, KOPUCTYBay NOBWHEH BUOPATK 3 BiAMNOBIAHOIO CUCKY
im’s Toro COM - nopTy, A0 SIKOro MiAKAYEHUA NpUCTpiin. Pyx gocnigKyBaHOro Tina Mae
HW3KY nNapameTpiB, TakuX $K: KOOPAWMHATW, LWBUAKICTb, MNPUCKOPEHHS, XapaKTepUCTUKK
00epToBOro pyxy Ta iH, WO 3anexarb Bifg 4Yacy. Tomy And BifoOpaXeHHs KOHKPETHOro
CNiBBIAHOWEHHA Ha nNaHeni [aHUX KOPWUCTyBay MOBMHEH 3asfjanerigb BuOpatM Moro 3a
[OMOMOIOK KHOMKM «3anexHicTb». lMaHenb HanalwTyBaHHSA 3a/eXXHOCTI [03BONSE BMOUpaTH
Bif0OpaXKeHHS rpagikiB i TPaeKTOPIV AK B MNOLMHI, TaK i B MPOCTOPOBI CUCTEMI KOOPAMHAT.

Puc. 6. Burnag po3ropHyTol naHeni gaHunx
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Knonka «AHam3» 103BOJIsIE BUKOHYBATU SIKICHMI Ta KIJIbKICHUN aHam3 rpadikiB Ta
(bparMeHTIB TPAEKTOpIi, IO BIAOOPAKAKOTHCS HA TAHEN JaHWX 34 PAXYHOK IOpPIBHSIHHS
peajpHUX Ta INTYYHO 3aJaHUX KPHBHUX. MareMaTudHe HaONMKEHHs WITy4YHUX rpadikiB a0
peabHUX [TO3BOJIIE OTPUMATH AHANITUYHE TPEACTABJICHHS PyXy, a BIAMOBIAHO 1 OTPUMATH
3HAYEHHsI MapaMeTpiB, IO B OLIBIIOCTI BHUMAAKIB HOCATH (i3muHuil 3Mmict. [lanens, ska
BUKJIUKAETHCS 32 JIOMIOMOTOI0 KHOMKH «AHA3», MO3BOJSIE BiAOOpakaTu rpadiku 3 Pi3HUMU
napamMeTpaMH TaKUX €JEMEHTApHUX MaTeMaTHYHUX (YHKLIH, sK mpsMa, mapadosa, rinepboa,
nepionuyHi ¢yHkuii Ta iH. OcobnmBe Micue cepel MOXIMBUX MAaTEMaTHYHUX HAOIMKEHb 10
peabHUX EKCIEPUMEHTAbHUX KPUBUX 3aiiMae mTydHe HAOMMKEHHS 3a TOMIOMOTOK0 OiHOMIB, Y
ToMy uucii 1 pagy @yp’e ta psany Tetinopa.

JletanbHUN aHAJI3 BUKOPUCTAHHS HAaBYAJIBHOTO KoMIuiekcy «Kymbka-01» st BUKOHAHHS
KOHKPETHUX HABUAJIbHUX €KCIIEPUMEHTIB Oy/ie PO3TIISTHYTO B HACTYITHUX ITyOJTiKaLisfX.

BucHoBkm: B ctarTi Hamu Oyno po3misiHyTO 1HTEepdeiic nmporpamu «Kympka-01-w» Ta
MOYUIMBOCTI 1i BUKOPUCTAHHS [JIsl BHKOHAHHS (DI3MYHOTO EKCIEPHUMEHTY 3 MEXaHIKU TpHu
BUBYEHHI KypCy 3arajbHoOi (Pi3UKH 3 MOXKIIMBICTIO OTPUMAHHS Ta KUJIBKICHOTO 1 SIKICHOTO aHai3y
TPAEKTOPIN PI3HOMAHITHUX PYXiB Ta 3aKOHOMIPHOCTEH, 10 X BU3HAYAIOTb.
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BIJOMOCTI ITPO ABTOPIB

Beanmuako Crenman IlerpoBuy — JOKTOp IEAarorivHuX Hayk, npodecop, 3asimysad kadeapm Qizmku Ta
MCTOAMKH ii BUKIAJAHHA KipoBOTPAICHKOTO ACPKABHOTO TMEAATOTIYHOTO VHIBEpCHTETY iMeHI Bomoammmpa
BunznieHKa.

Kono naykosux inmepecig: mpodIeMu METOIUKH HABUAHHS (Di3HKH.

KoBamor Cepriii I'puropoBuy — KaHAWAAT MEAATOTIUHAX HAyK, IHXeHEp KoHCTpykrop Kb mo mpoekram
HBIT «Pamiit».

Kono nayrxosux inmepecis: sruposamkeHas KT y HaBuanpHWi mporiec 3 (i3HKH Y CEPEAHIX Ta BHINHX
HABYAIIBHUX 3aKIaJaX.

Kosammora Oaeca CepriiBaa — Buntens ¢izukn Ta actpoHoMii KipoBorpaacbkoro mpo(eciifHOTO JHICHO
MOOYTOBOTO OOCITYTOBYBAHHA.

Kono naykosux inmepecia: po3podka 3aco0iB HapuaHHs (¢izuku y BH3 na ocrosi IKT.



