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BUKOPUCTAHHA MYJII)TI/IMEI!.II\/JIHI/IX TEXHOJIOTI'Ti
HIAYAC BUBYEHHA MUTTEBOI HIBUAKOCTI PYXY B
KYPCI ®I3UKH 3AI'AJILHOOCBITHBOI IIKOJIN

Onvea ITACBKO

Y cmammi nokasano, wo Hey32002iceHicnb HAGUANHUX Npoepam 3 (Qi3uxu ma MameMamuxy He
sabesneqye y NOgHiti Mipi 080NIOOIHHA VUHAMU MAMEMAMUYHUM ANApamoM, HeoOXiOHUM 0N hopMyeaHHs
3HAHb NPO negui 003U HAGYANBHO20 3Micmy. K npUKIao po3enaHymo GUEHeHH MUMMEBOT WBUOKOCHI pyXY
MamepianvHol mouKy y cmaputiti wKoi. 3anponoHogano Ounamivny yugpogy modeiv, wo gioobpadicae
icmomHi 03HAKU MUMMEBGOT WEUOKOCHI, CRPUAIOYHY IX PO3VMIHHIO.

This article explores that the disagreement physics and mathematics educational programs does not
provide the full mastery of pupils mathematical tools for knowledge. As an example, a study of the
instantaneous velocity of a point in secondary school. The author offers a dynamical digital model to explore
the instantaneous velocity.

HocranoBka npodnaemu. [lpuitastuii B Ykpaini [epsxasHuii ctangapt 6a30Boi Ta
noBHOI cepenHboi ocBiTH [1] BimHOCHTH (I3UKYy Ta MaTeMaTHKy OO PI3HUX OCBITHIX
rajgysel, IO YCKJIAOHIOE Y3rOM)KEHHS HABUAJIBHUX MpOorpaM 3 IUX AWCUUIUIH. 3a
HABUAJIBHUMHU TPOrpaMaMy IMUTAHHS MEXaHIKH y IIKUJIBHOMY Kypcl (i3MKH BUBYAKOTH
HabaraTto paHille, HI’)K y4YHI OMAHOBYIOTh HEOOXITHHM MJIsl 1X PO3YMIHHS arapatoM Ha
ypoOKax MaTeMaTHKH. A 16 OIOCEPEeAKOBAHO 3HIDKYE JOCTYIHICTH Kypcey (i3uKwH,
CIPUYMHIOIOYN BUHUKHEHHS MEBHUX TPYOHOINIB Y PO3YMIHHI LIKOJSIPAMH HAaBYaJbHOTO
Marepiany, MOB’SI3aHUX 3 Mi3HABAJILHUMHU MOXKJIMBOCTSMH y4HIB. OOHUM 13 NMPHUKIAAIB €
(bopMyBaHHS MOHATTS PO MUTTEBY IIBUAKICTD PYXY.

3 HayKOBOTO MOINISAY IIBHAKICTH PYyXy MarepialibHOi TOYKH — L€ TPaHHLS
BIHOIIGHHS BEKTOpa ii MEpEeMiLIeHHs IO IHTepBaJIy 4Yacy, 3a SKUH Le NepeMillueHHs
BiAOyI0Cs, KoMK OCTaHHIH npsimye 10 HyssA. CHopMyroBaT TOUHE O3HAYEHHS IIBUAKOCTI
pyXy Hepe3 MOXIIHY y IIKIIBHOMY Kypcl (pI3UKH HEMae MOMIIMBOCTI, OCKIJIbKM BUBYEHHS
OCHOB MaTE€MaTUYHOT'O aHamsy y Kypcl MaTeMaTHKH JII0YOK MPOrpamor0 nepeadadeHo B
11 xmaci. Omxe, riuOOKe 1 MOBHE PO3YMIHHS YYHSIMH TOHSATTSI MHUTTEBOI IIBHUAKOCTI
NOB's3aHE 3 BOJIOAIHHAM SIKICHO IHIOMM MAaTE€MAaTUYHHM anapaToM, HIXK BJIACTHBHN
IIKOJISIpaM Ha eTarti i1 BUBUEHHSI.

AHaJi3 paHille NpoBeAeHUX AOCJHiAeHb Ta myOaikaunii. TpaguniiiHo, 3MiCT
MOHSATTSI MUTTEBOI IIBHIKOCTI PYXy Y LIKUIBHOMY Kypci (pI3UKM PO3KPHBAIOTH Ha OCHOBI
MOHSITTS CEePENHbOI IIBUAKOCTI Ta inmei OesmepepBHOCTI pyxy [6], [7]. 3 miero meToro
3a3BUYall BUKOPUCTOBYIOTH Pi3HI METOAM Ta NPUHOMH. PO3MSAAOTh Ta AHATI3YIOThH
CTpOOOCKOMIYHI 3HIMKH PyXoMoro Tija [12], ZeMOHCTPYIOTh AOCTIAN 3 BUKOPUCTAHHSIM
€IIeKTPOCEKYHOMIpA 1 JaTYuKiIB [S5], MPOBOASTH MUCIEHHI ekcriepuMeHT [7]. Pazom 3 Tium
IesiKi aBTOPH BCE K JAOTh O3HAYEHHS MHTTEBOI LIBUAKOCTI PyXy, BHUKOPHUCTOBYIOUU
noHATTs rpanuLl [9], [11] Ta HaBITH PO3KPUBAIOTS {1 3MICT Yepe3 Ppi3MIHHUNA 3MiICT MOX1THOI
[11]. ¥V gunmakTidHOMY BIJHOIICHHI TaKy TEHACHIIIO HE MOXHA BBaXKaTH JOLIJIBHOK 3
neBHUX 00 ekTUBHUX npuuuH. [lo-mepime, cami BIIOMOCTI 3 MaTE€MAaTUYHOIO aHANI3y
noTpeOyloTh TEBHOrO piBHA PO3BUTKY aOCTPAKTHOTO MHCJIEHHS INKOJAPIB, SIKE VY
IECATUKIJIACHUKIB PO3BHUHYTE y MEHINIH Mipl, HUK y BHIYCKHHUKIB mkoiw. llpu mpomy
BAXKJIMBO YCBIJJOMJTIOBATH, IO MAaTE€MAaTH4YHI TOHATTS MarTh OyTu noOpe 3acBOEHi, a
ONepyBaHHs HUMU JOBEIEHE 1O aBTOMATHU3MYy, a0 CTBOPHIIOCS TIATPYHTS I PO3yMiHHS
ix ¢izuuHoi cyTHOCTI. OnHAaK, y mporpami 3 pi3uku He nependadeHo HaBUAIBHOTO Yacy Ha
BBEICHHS JONIOMIXKHHMX TIOHSTh, & LI€ O3Ha4ae€, IO O3HAHOMJICHHS 3 HUMHU BiAOyBaeThCS
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MOBEPXOBO, 0€3 TITMOOKOr0 BUHUKHEHHSI Ta HE MOJKe 3a0€3MeUUTH IPYHTOBHOTO PO3YMIHHS
YUYHSIMH 1CTOTHUX O3HAK MHUTTEBOI IBUIKOCTI PYXY.

MeTta cTaTTi HOJISITA€ y TOMY, 1100 MTOKA3aTH, SIK 32 Cy4aCHUX OOCTABUH BUPILIUTH
npobaeMu 1 HemopeuHOCTi y (OPMYBaHHI YSBIEHb PO MUTTEBY HIBHIKICTh, BPAXOBYOUYH
cyuacHi IKT.

Bukaan ocHoBHOro martepiaiy. 3a 1CHYOHUOI METOAMKH Y IOKOJSIPIB BHHUKAKOTH
NEBHI YTPYJHEHHS Y PO3YMIHHI ICTOTHUX O3HAK MUTTEBOI LIBUKOCTI, & ONEPYBAHHS JaHUM
MIOHSATTSIM 3BOJIUTHCS MEPEBAXKHO N0 (POPMaIbHOrO 3amam’ sITOBYBaHHS MOTO BU3HAYEHHS:
«MUTTEBA IBUAKICTh — I IMBUAKICTH TiJla B JaHWH MOMEHT 4acy abo B HaHiil TO4Il
TPAEKTOPII».

OxpiM TOro, IKIJIbHA TIPAKTHKA 3aCBIYYE, IO YYHI HE 3aBXKIH PO3YMIIOTh, STKUH
{HTepBaJ Yacy MOJXKE IMPAKTHYHO BBAXKATUCS JOCHUTh MAJHMM JJIsl BUSHAYEHHS MHTTEBOI
IIBUIKOCTI, aJ’Ke BiH 3aJIS)KUTh BiJ TOYHOCTI, 3 SIKOK MOBHHHA OyTH PO3B’si3aHa 3a/1adya.
[IBuAKICTh, HAMPUKJIAA, ABTOMOOLNSA, ICTOTHO HE 3MIHIOETBCS MPOTIroM 1 C., TOmi sK
IIBUAKICTh TiJa, IO BiIbHO mMamae, 3a 1 ¢. 3HauHO 3poctae. Tomy y BHUIAIKy pyxy
aBTOMOOLIA 1 C. MOXHAa BBa)KATH HOCHUTh MAJMM MPOMIKKOM 4Yacy i HaONMKEHOTrO
BU3HAYEHHS 1CTUHHOI MIBHIKOCTI, OJJHAK Y IPYrOMY BHUIAJIKY 1€ HEMPUITYCTHUMO.

Tom cdopMoBaHi He NOBHOK MIPOK KIHEMATH4YHI MOHSTTS, iX IOBEPXOBE
3aCBOEHHS MIPU3BOAUTD A0 3HWKEHHS MM13HABAIBHOTO 1HTEPECY O BUBYEHHS (Di3HKH.

[Tononatn yTpyAHEHHS IMI3HABAJIBHOTO XapakTepy, IOB si3aHI 3 BUKOPHCTAHHSIM
TpamauLiHEuX (GopM 1 METOAIB HABUAHHS IiJ YaC BBEIACHHS IMOHSATTS MHUTTEBOI IIBUIKOCTI,
MOYKHA [IIIXOM BUKOPUCTAHHS Y HABYAIBHOMY MPOLEC] MyJIbTUMENI HHUX TEXHOJIOTIH.

BopnHowac, Bukopuctansas iHpOpMamiiHUX 00’ €KTIB MyJbTUMEIa Y HABYAIbHOMY
nporeci 3 (QI3WMKM  Mae BIANOBINATH CHEUU(BIYHUM Kpumepisim, TIOB SI3aHUM 3
0CcOOIMBOCTSIMHA L€l HABUANBbHOI MUCLMILIIHK, OCHOBHHUMH 3 SKHX € 1) maykogicms
(moctaTHs TTMOWHA, KOPEKTHICTH 1 HAYKOBAa AOCTOBIPHICTh BHKJIAAY 3MICTy HaBYaJIbHOTO
marepiany); 2) memoouuyna ooyinenicmes (OOTPyHTOBAHA ONTHMAJBHICTE MOAETI IS
IOCSITHEHHS! HAaBUAJIBHUX LiJeH; 3) docmynuicms (CTYNEHIB TEOPETUYHOI CKIIAOHOCTI 1
rIMOWHU BUBYEHHS HABYAJIBHOTO MaTeplaly BiAMOBIAHO IO BIKOBHX Ta 1HAMBIIYaJIbHUX
ocobnmBOCTeH WKOJSPIB), 4) aoanmuenicms (BaplaTUBHICTE cuTyauiil), 5) npocmoma y
BUKOPHUCTAHHI — 3p03yMLINi iHTEepdeiic, onTumManbHIi Hablp BapiiOBaHNX MapaMeTpiB.

Amnaniz HasgBHHX LU(POBUX peCypCiB MOKa3ye, IO iX PO3POOHMKH HaiuacTtimme
0OMeXKYIOThCA IEeMOHCTpaliero 300paxkenp crigomerpiB [2]. Ilpore, y BiAmoBigHOCTI 3
y3araJlbHeHUM IJIAHOM BHUBYEHHsSI Oyab-sikoi (isuunoi Beawumuu [4], [10] mepm, Hix
PO3MIIANATH MPUHLIUI J1i CIIAOMETpPA, SIK IPUIAAyY AJIS BUMIPIOBAHHS MUTTEBOI IIBUIKOCTI,
HEOOX1AHO 3’sicyBaTH 3MICT mi€l (DI3UYHOI BEIMYWHH, MaM SITAl0YM TPO BIACYTHICTH Y
IIKOJISIPIB HEOOX1AHUX 3HAHD 3 MATEMATHKH.

Posrmsimatn  MUTTEBY IUBHAKICT SIK CEPEOHIO 3a Maluid 1HTEPBAJI dHacy
3aMpONOHOBAHO B IHTEPAKTUBHIN KOMIT FOTEpHIN Moznen «MuTteBa mBHAKICTE TUay [2]. Y
Kaapl «CNaiA-1oy» IMONaHO TEKCTOBUH (parMeHTt, y sIKOMy CTBEPIKYETbCSA. «MHUTTEBA
IIBUJIKICTh TOPIBHIOE BiAHOIIEHHIO MAJIOTO NEPEMIIIEHHs Ha AUISTHII TPAEKTOPIl O Majioro
iHTepBay dYacy, 3a sike BOHO BinOymocs». IIOsICHEHHS CMHCITy CIIOBOCIIONYYeHb «Majie
NepeMIIEeHHs», «Manuil 1HTepBajdy 4wacy» BiacyTHi. llepenOauvaerbcs, mo micns
MPOYNUTAHHSA TEKCTY, MOXKHA MEPEerNITHYTH aHIMAalllo, HATUCHYBIIM KHOMKY «CtapT».
AHimanis, y SKii BIOATBOPEHO pPyX aBTOMOOLISA, Ha AYMKY pO3POOHMKIB, IOBHHHA
CJIYTYBATH 1MFOCTPALIE0, ajie BiANOBIAHUX PO3’SICHEHb y HiH MICTHUTBCS — HA TOIUHHHKY,
KA 3HAXOAWTbCA Y Kaapl, HE BiMOOpPaKEHO 3MEHIIEHHS YacOBUX I1HTEPBaJiB, SKI
Bignmosimamu O 300pakeHUM 3MEHIICHHSM MepeMimeHb. Jlume 13 HamUCiB  Tix

i 3 - & [
300pakeHHAM MOXKHAa 3PO3YyMITH, IO BIJHOILIEHHS HAWMEHIIOro MepeMilieHHs Sz 10
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iHTepBay dYacy t3=1C aBTOpPH NPOMOHYIOTh BBAKATH MHUTTEBOK IIBUAKICTIO. Tomy
BBAXKAEMO, MO (HI3UYHUN 3MICT MHUTTEBOI IIBHAKOCTI PyXy Led LudpoBUil pecypc He
poskpuBae. Bapro momaTtH, IO BENMKWI TEKCTOBUH (PparMEHT Ha €KpaHi Ta 3Ha4YHA
KIJIBKICTh €JIEMEHTIB YIIPaBJiHHSI BIIBOJIIKAIOTh YBAry YUYHIB B 3MICTY A€MOHCTpaIi.

AnbrepHaTUBY Y BUTILiAl rpadivHoi iHTepmpeTanii pyXy MPONOHYIOTH BITYM3HSHI
HayKOBILI. JleMoHCTpamiiiHa KoMIT F0TepHa MOZieb « MHUTTEBA IBUAKICTE», 3aMIPONIOHOBAHA
B.®. 3abonmoranm Ta H A. Mucninpkorw [3], Mae Ha MeTi mokaszatu rpadivHo, 110 MUTTEBA
MIBUJIKICTh YHUCENBbHO MOPIBHIOE TPaHMI, MO SKOI MparHe CepeaHs IIBUAKICTh MPH
0e3MeKHOMY 3MEHINEHHI 1HTepBaly 4acy, 3a KM BOHA BU3HAYAETBHCS. 3OKpeMa y Kaapi
MOKA3aHO, IO TiJ Yac 3MEHIIEHHs] 4Yacy CIIOCTEPEKEHHsS 3a PyXOM TOYKH 10 1 MiCIs
JEeSIKOTO MOMEHTY 4acy t, 3HAYEeHHs IIBUAKOCTEH HAONMKAIOTBCA OHE IO OOHOTO — KYTH
Haxmwiy rpadikiB n0 oci abcruc OMM3bKI 3a 3HAYEHHSM. A TOMY TMPH JESIKOMY MAajioMy
iHTepBaJli 4Yacy 3HAYEHHsS CEePeOHBbOI IIBUIKOCTI, BU3HAYCHE JJISI HEBEJIUKOI HIISTHKH
TPA€EKTOPii, MOKHA HA3BATH MUTTEBOKO IIBUIKICTIO.

IMopsin i3 uuMm, y gocmimkenni LJI Cememyka [8] omucaHo BUKOPHCTaHHS
nporpamu GRANI1 nnsi BU3HAUeHHs IIBHAKOCTI Tijla Y MOMEHT 4acy f; 3a rpagdikom
3aJIe)KHOCTI HOro KOOPAWHATU BiJl Yacy NPU HEPIBHOMIPHOMY pPycCl, 3aMIHIOIOYH B OKOJI
TOYKH, [0 PO3INIAAAETHCS, AUISHKY KPHUBOI X=X(7) mpsiMOmiHIMHUM Binpizkom. Tomi
OOYMCIMBINY KOOPAMHATY X, B IHIIWH MOMEHT 4acy f,, IO BiAPI3HIETHCS BIJ MEPIIOTO HA
SIKOMOTa MEHINUI TPOMIKOK 4Hacy Af = f, — 1, Ta 3HAWIIOBINU BiJHOIIEHHS MPHUPOCTY
KoopauHaTH Ax = X, — X; IO BEJIMYMHH LBOTO IHTEpBaNy 4acy Af, MOXKHA TepedTH 1o
(dbopMyTFOBaHHS 03HAUYEHHS! MUTTEBOI IIIBUKOCTI.

BpaxoByroun Oe3zamepeyHy IIHHICTh BKa3aHUX PO3POOOK, MyCHMO KOHCTAaTyBaTH
JOLIJIBHICTD iX BHKOPHCTaHHS 37e01IbIIOr0 y BUINIA IOKOJI YW Yy Kjacax (pi3uko-
MareMarnuHoro mpodimo. I'padiura iHTepmperamis pyxy TpPagUmiHHO BHKIHMKAE
YIPYOHEHHS Yy PO3YMiHHI IIKONApaMH THX (PI3HUHUX TPOLECiB, sKi BigoOpaxkeHl y
rpadiuHnx 3anexHocTsX. EQEeKTHBHICTH PO3YMIHHS IMX 3QJICXKHOCTEH TIPYHTYETHCS HA
NpsSMUX acoLialisix 13 peaJbHAMH MPOLEcaMH, IO BiAOYBaOTHCA y (PI3UYHMUX CHCTEMAXx.
Tomy, mim 4ac MOSICHEHHS LBOTO CKJIAIHOTO NIl PO3YMIHHS IIKOJISIPAMU TIOHSITTS,
HEeOOX1AHO ToKa3aTu crnovyarky (i3uyHy CTOPOHY MPOLIECY peecTpaLii MUTTEBOI IIBUIAKOCTI
pyxy, 1 JUIIe MOTIM, BPaxoByHOUH AudepeHuiHOBaHUNA MiAXi[ N0 HABYaHHS, ONHCYBAaTH
HOro MaTeMaTU4HO.

Tomy mig 9ac BBEOEHHsS MOHATTS MHTTEBOI IIBHAKOCTI pPyXy MPOMOHYEMO
JOTIOBHUTH TOSICHEHHS JEMOHCTPALI€l0 KOMIT FOTEPHUX MOZENeH, sKa HO3BOJHTH
MOKAa3aTH, SIK BU3HAYUTH CKIHYEHHUH MaJHMil 1HTepBal 4acy — (PI3UYHO Mayly BEIHUYUHY.
Toni cepenHst WIBUAKICTD 3a Ay)Ke MW 1HTEPBAN Yacy 1 Oy/ie MBHAKICTIO TiA y TaHUH
MOMEHT 4acy abo y JaHiil Tour.

PosrnsimaemMo BiTHOIIEHHST TIEPEMIIICHHSI Tijla 3a MESKHi 1HTEepBaJl 4acy O IbOTO
IHTepBaJly 4acy, 3MEHINYIOYH OCTaHHIH. JIJisi HbOro AeMOHCTPYEMO LU(BPOBY MOJENb, KA
BIATBOPIOE PIBHO3MIHHUHK pyx Opycka mo moxwmi muromusai (puc. 1.). Toukor Bimmiky
HIDKHS JliBa BepIIMHA Opycka, Ouist sKoi 300pakeHO MITKY Yy BUTJISIAI CTPIIKHA. Y MOMEHT
yacy, KOJau OpyCOK Jocsra€ mepiuoi MO3HAYKH, IMOYMHAE «IPALFOBATHY MPHIAA BIIUIKY

vacy, skuil Bigmiuye gacosi inTepsamm AL Tpusamictio crowarky 1 ¢, T Yac HACTYMHOI

nemoHctpanii 0,5 ¢, mam — 0,25 ¢ 1 B ocranHpoMy Bunaaky — 0,005 ¢. HanmpukiHii KOKHOTO
3 OUX IHTEpBaJiB (PIKCYETHCS MONOXKEHHS Opycka. J(eMOHCTpaLisl JO3BOJISIE TIOKA3ATH, IO
s craiaxiB 3 iHTepBasamu 1 ¢, 0,5 ¢, 0,25 mepime 1 apyre MOJNOKEHHS TiIa CYTTEBO
BIAPI3HOTHCA. Lle O3Hauyae, O BIAPI3HAIOTHCS 1 3HAYEHHS CEPEeNHIX LIBUAKOCTEH Ha
KOKHIA 3 OMX AUISHOK pyxy. Y Bumangky crnanaxie uepe3 0,005 ¢ Biapi3HUTH Tepiue
MIOJIOXKEHHS B/l APYrOro MPaKTHYHO HEMOXKIIMBO, OT)KE, TOJANbIIE X 3MEHIIEHHS BTpavyae
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MPAaKTHYHUN 3MICT. Y TaKkOMy BHIIQKy CEPeIHI0 IMIBUAKICTE PyXy Opycka MOKHA

NPUNHSTH 32 MUTTEBY 3 TUM CTYIIEHEM TOYHOCTI, SIKHH Ma€ MPAKTHYHUH 3MICT.
® ©

1.0 0.5

@ At=1¢c © ® At=0,5¢ ©

0.25 0.005

® At=0,25c® ® At =0,005¢0©

Puc. 1. Cxpinmoru mudposoi Mogeni « MUTTEBA MBUAKICTh PYXY»

OTxe cepenHsl MBHAKICTh 32 OyKe MaJHMi {HTEpBAJ 4acy 1 € IIBUAKICTIO Tijia y
OaHUH MOMEHT 4acy abo y maHiii To4ri. TakuM 9MHOM MOXKEMO J1aTH BU3HAYEHHS MATTEBOI
IIBUJKOCTI SIK BEJIMYWHM, L0 BH3HAYAETHCS BITHOMICHHSM IMEPEMIIIEHHS 3a IyKe Majui
1HTepBaJI 4acy 10 LbOTO iHTEPBaY.

[lincymoByrOUHM BHIE3a3HAUEHE, NPHXOAMMO A0 BHCHOBKY, IO mpobiema
YCBIIOMJIEHHSI YUHSIMH HaBYAJbHOTO MaTepiany 3 (i3uKu Moke OyTH yCHIIIHO pO3B’si3aHa
JUIIe B YyMOBax Horo Bisyamizamiii 3acobamm mysibTuMenia. lle BuMarae JOMOBHEHHS
HAsIBHOI CHCTEMH IUIAKTUYHMX 3acO0IB Ta 3aCTOCYBAHHS CHEIalbHUX MeNaroriyHux
npUHOMiB 1Tt POPMYBAHHS TIOBHOTO LIUKJIY Mi3HABAJIBHOI AISUIBHOCTI Y4YHIB.
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Kono naykosux inmepecig: My TbTHMEIIHHI TEXHOIOTI] HABYAHHA (DI3UKH.

BUBYEHHSA CHIBBIJTHOINEHb HEBU3HAYEHOCTEM
HA 3ACAJIAX MOJIEJIBHOI'O TA PEAJIBHOI'O
EKCHHEPUMEHTIB

Hamania IIOJOIIPHUI OPA, Auna TKAYEHKO

Y cmammi npezenmyembcs eapianm @ugueHHs CNiggiOHOUIeHs HegU3HaueHocmell )y npeocmagneHHi
Letisenbepea Ha 3acadax NPUHYUNY YUKITYHOCHI, Deani30eanulti yepes MOOeNbHUIl | pealvHUli HAGYANbHI
excnepumenmuy. /A 6UKOHAHHA JAOOPAMOPHOL pobomuy 3 eKCHepUMEHMANTbHOI Nepesipku cniggioHOMeHH
HesusHaveHocmeli Ona omoHnie, o ougpazyroms Ha 8Y3bKill WiNUHI, 8 AKOCMI OXxcepena eUNpOMIHIOBAHHS
omonia nponoHyEMbCA GUKOpUCHAmMUY JasepHuil 0ioo.

The paper offers the option of studying uncertainties relationships in the Heisenberg representation
based on the principle of cycling, implemented through the model and the actual learning experiments. To
perform laboratory work with experimental verification of uncertainty relation for photons that diffract on
narrow gap, as a light source of photons the usage a laser diode is suggested by the author.

IocranoBka npoéaemu. BapiaTuBHICTP MaTeMaTHMYHHX METONIB OTPHUMAHHS
CHiBBIAHOIIECHb HEBH3HAYEHOCTEH y TEOPETHUHIN (i3ULl Ta MpaKTHYHA CIPSIMOBAHICTH iX
3aCTOCYBAaHHS Y HaBYAJIbHUX Kypcax KBAaHTOBOI (Di3MKH poOUTH LeH eNeMEeHT 3HaHb JyKe
npuBaOMUBUM ISl AUAAKTHKU (i3ukd. BUBYEHHsS CHiBBIJHOIIEHb HEBH3HAYEHOCTEH
YMOXKITUBJIIOE SICKpPaBE TPENCTABJICHHS HE JIMINE T'€HE3UCY PO3BUTKY YsIBJIEHb (I3UKHU 3
NPOSIBY KOPITYCKYJISIPHO-XBHIJIBOBOIO yaji3My MaTepii Ha pi3HUX ii piBHAX (SK MIKpO-, TaK
1 MaKkpOCKOMIYHOMY), a TaKOXX BHUKOHYBAaTH HANiBKIJBbKICHI OLIHKH SIBUII MIKPOCBITY Ta
BCTAHOBJIIOBATH KPUTEPIi 3aCTOCOBHOCTI 10 HUX MOHSTH KJIACUYHOI MexaHiKu. Pa3oM 3 Tim,
CHiBBIAHOIIECHHS! HEBU3HAYEHOCTEH SIK 3MICTOBHI KOMITOHEHT KypCy KBAHTOBOI Me€XaHIKU
BUMAra€ eKCIepUMEHTAJIbHOTO TATBEPIKEHHS TEOPETHYHHUX pPEe3yJibTaTiB LIOAO iX
Y3TOMKEHOCTI 3 PealbHUMH YMOBaMH, a€KBATHO PEasi30BAHMX 3aC00aMHM HABYAJBLHOTO
(bi3UYHOrO eKkcrepuMeHTy. Buxonsuu 13 3a3HA4YE€HOro, y MATOTOBII MaWOyTHIX BYUTENIB
¢bi3ukn qUnakTHKa BUMAarae 3a0e3MeYnTH HACTYIHICTh Ta MIKAHCLUUIUTIHAPHY 1HTErPALiio
HABUAJIBHUX KYypCiB, B SKHUX TEOPETHYHI 1 EKCIIEPUMEHTAIbHI MeToan (i3UKU €
NpoBiAHUMHU. Pa3oM 3 THM, 3aBXOM 3aJMINAETHCS AKTYalNbHOI MpoljeMa amanTarii
($i3MYHNX 3HAHB y TUIOIIUHY LIKIIBbHUX YMOB. Takwil miaxia BHMarae yJIOCKOHAJEHHS Ta
pedopmyBarHa MeToaiB 1 3acO0IB HABUAHHS, 3MICTY 1 CTPYKTYPH IMOJAHHS HABYAIBHOTO
Martepianay, ¢opMm 1 crnocobiB oprasi3amii HaBYAJIBbHOI AISUTBHOCTI, CaMOCTIMHOI poOoTu
TOLIO.

Ananiz myOjikaniid. Y QyHOaMeHTaTbHUX HAYKOBHX IOCIIIKEHHSX OTPUMAHHS
CHIBBIAHOIIEGHb HEBU3HAUEHOCTEH € BapiaTUBHUM. 3okpeMma, B.T'eiizenbepr (1927)
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