BICHMK Ne 146. CEPLI: IIEJATOITYHI HAYKU

VK 378.147
Ilpa6oa M.1.

1040 BU3HAYEHHI
IMTPMCKOPEHHJI BUIbBHOTO ITAITHH I
Y IABOPATOPHOMY ITPAKTUKYMI 3 ®ISUKN

3anpononosano yoockoHaneny MemoOuxy MOYHO20 SUSHAYEHHS NPUCKOPEHHS GIIbHO2O
NaodinHa 3a 00NOMO2010 Pi3UUHO20 MAAMHUKA ) 1AOOPAMOPHOMY NPAKMUKYMI 3 (i3uKu.

Knrouosi cnosa: npuckopenis 6iibH020 NAOIHHA, (DI3UYHUL MASMHUK.

JlabopaTopHuil (i3UYHMI MPAKTHKYM 3aBXKIH OYB 1 3aJIMIIAETHCS HEBiJl’EMHOIO CKJIaIOBOI0 YaCTHUHOIO
(i3MYHOT OCBITH 1 y BCIX BHINAJKaxX, KOJU € MOXJIMBICT NMPOBECTH peasbHUN (I3UUHHHA €KCHEPUMEHT, YU TO
HIeTbCsl MpOo JIeKIiHHI IeMOHCTpallii, Y4 Mpo BUMIPIOBaHHS OyIb-IKHX (DI3MYHUX BEIMYMH B J1aOOpaTOpPHUX
yMOBaxX, HOro HEOOXigHO MPOBOAUTH OOOB’sA3k0BO. Ha Hamly aymKy, 3amiHa peasibHOTO (i3HIHOTO
EKCIIEPUMEHTY BIPTYaJbHUM, KOMII IOTEPHHM MOJICTIOBaHHIM, JEMOHCTPALIEI0 Bifieo MaTepiaiiB i3 3amucamu
(hi3MYHUX AOCIHIIB, TOMIO MOKE OYTH BHUIpaBAaHA TUTBKH B THX BHIIAJKaX, KOJIHU ICHYIOTh BaroMi MPHUYHMHY, SKi
YHEMOXKJIMBIIIOIOTH TIPOBEACHHS pealbHUX nocuiAiB. Ha xamb, Taknx mpuduH Moxke OyTH HOCHTH Oararto: Ig i
Opak ayauTOpHOTO Yacy, i 3acTapija JadopaTopHa 0a3a, i 00 €KTHBHA CKIAIHICTh HU3KH BaXITUBUX (DI3HIHHUX
EKCIICpPUMCHTIB. Y BCIX ITMX BHIIAJKaX HEMOXIIUBICTh MPOBEICHHS pEallbHUX IOCTiNiB 0€3yMOBHO HETaTHBHO
BIUINBAa€ Ha SKICTh (I3UYHOI OCBITH, OCKIIBKH CTYACHT T030aBIA€THCS MOXKIUBOCTI BIICBHUTHCH Y
CIPaBEITUBOCTI TOTO YH IHIIOTO (PI3UYHOTO 3aKOHY Ha HATYPHOMY JOCIIJIi.

Ha nam mormsa, sK KJIacCMYHA MEXaHIKa y MeXaX CBOTO 3aCTOCYBaHHS HiKO/iU HE BTPAaTHTh CBOTO
HAyKOBOT'O Ta MPaKTUYHOTO 3HauyeHHs [1], Tak 1 Qi3MYHUIl eKCIIEpUMEHT HiKO/IU HE BTPATUTH CBOET KIIOYOBOI
poii y popMyBaHHI HAYKOBOT'O CBITOTJIALY CY4acHOIO iHXEHepa. I3 HaBEJACHOTO BUILE 3pO3YMINIO, 110 Oyab-Ke
JIIiCHE YIOCKOHAJIEHHs J1a00paTOPHOrO MPAKTUKYMy i3 (DI3MKM € BaXKJIMBUM METOAWYHHM 3aBAaHHIM s
MIABUIICHHS SIKOCTI (hi3UIHOT OCBITH.

Metor naHOi poOOTH OyIIO YIOCKOHAJCHHS METOIMKH BUMIPIOBAHHS OJHI€T i3 BaXJMBUX (Pi3MIHUX
CTaIHMX — NPUCKOPEHHS BUILHOTO MaiHHS (J).

BumiproBaHHSIM ( IPUCBIYCHO OaraTo 1a00paTopHUX PoOIT y OaraThox JTaOOPAaTOPHUX MPAKTUKYMaX, SK
HapUKIag y (yHIAMEHTATBHOMY NpAKTUKyMi [2], ame HaWOUTBII BiIOMHM € METOJ BH3HAYCHHA ( 3a
JIOTIOMOT01I0  00OPOTHOTO (DI3MYHOrO MasTHHKA. 3a3BUYail Ie i3 pasHCHKUX 4YaciB U BHU3HA4YCHHS (
BUKOPHCTOBYBABCSI CTaHJAPTHUN NPUCTpiH, SIKHH SBISIB COOOI MOBruil (MOBXHHOK O1u3bko 120 cm)
METaJIEBUI CTPHKEHB 13 JKOPCTKO 3aKPIIUIEHMMH HA HbOMY Ha3yCTpiu OZIHA JI0 OJJHOI ONOPHUMH TPHU3MaMH Ta
JIBOMa BaHTa)KaMH y BUTJIs coueBuup [1]. [IpuToMy ouH i3 BaHTaXiB JKOPCTKO 3aKPIIJIFOBABCS HA CTPYIKHI, a
IHIIMIA — HaBNAaKW MOXXHAa OyJo IepecyBaTh Y3ZOBXK CTPIIKHS Ha HEBENHMKY BiicTaHb (O0mu3bko 12 cm) i
¢ikcyBaTH y Oynb — SIKOMY TOJIOXKEHHI B MeXax IbOTO iHTepBaly. 3MiHAa MOJIOKEHHS Ha CTPHUXKHI PYXOMOTO
BaHTa)Xy NPU3BOJMIA 10 3MIHM MOMEHTY iHeplii MasTHHKa [, 110 B CBOIO 4Yepry BIUIMBAJIO Ha Tepioj ioro
KOJIMBaHb:

T=27 |, @)
mga

Jie a — BiAcTaHb Bix oci oGepTaHHA A0 HEeHTPY Mac. [ochix mondraB y Tomy, mo0 mifiOpaTH Take ION0KEHHS
PYXOMOTO BaHTaXy Ha CTPWXHI, IPU SIKOMY I1€pioj KOJIMBAaHb HAa 000X OMOPHUX MpH3Max OyB OM OJHAKOBHM.

Ilpn 1UbOMY TIpUBENEHA JOBXKMHA MasTHWKa |~ JOpiBHIOBana BijficTaHi MiK ONOPHHMHM TNPH3MaMM i

np

MPUCKOPEHHS BUTFHOTO TMAiHHS PO3PaxoByBaIOCh 3a BiJOMOIO (POPMYIIOF0:

47l
- np
PerenbHuit migbip Takoro MojiOXKEHHS PYXOMOT'O BaHTaxy, SKui Ou 3a0e3nedyBaB piBHICTH NEpioniB
KOJIMBaHb MasTHHKA Ha 000X OMOPHHUX IPU3MAaX JI03BOJISIE JOCHTh TOYHO BU3HAYMTH J. AJle cIpaBa y TOMY, IO
3MiHa TOJIOKEHHSI PYyXOMOTO BaHTaXy Ha CTPYKHI IPU3BOAUTH 10 3MiHH TEpio/liB KOJIMBaHb Ha 000X OMOPHHX
NpU3Max, TOMY JOCATHYTH JOCTATHBOI OJIM3BKOCTI LIMX JIBOX MEPiOiB 3a3BUYail HEIPOCTO.
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VY naniii poOOTi NPOMOHYETHCS METOJ BUMIPIOBAHHS NPHCKOPCHHS BUIFHOTO MajiHHS 3a JOIOMOTOIO
Gbi3nYHOrO MasITHHKA, Y SIKOTO TOuKa miaeicy (m. O) MOxe MmepeMilllyBaTHCh Y3/[0BXK MEBHOI MPAMOT JiHil, sika
MPOXOAUTH uepe3 IeHTp Mac —m. C (Mai. 1).

Mas. 1. @i3ugHMUI MasITHUK i3 PyXOMOIO TOUKOIO MiaBicy

3rigao Teopemu [rofirenca [1] Ha miif mpsiMiif icHye Taka m. Ci, IKy Ha3UBAIOTh IIECHTPOM XUTAHB 1 SKa
Ma€ BIIACTHBICTh B3a€MHOI 00epHEHOCTI i3 m. O: TOOTO, KO HiABicHTH MaiaTHUK y m. Cy, To mepiof ioro
KOJINBaHb He 3MiHHUTHCA. ['padik 3amexHOCTI mepiogy KoimBaHb T Bill MapaMeTpy a — BiACTaHI MK TOYKOIO
miABICY Ta IEHTPOM Mac, MpPEICTaBICHHWH Ha Mai. 2. I3 rpadika BUAHO, MO Ha OyAb-AKIA MPsIMii, IIO0
NPOXOJUTh Yepe3 LEHTP Mac MasTHHUKA ICHY€e YOTHPH TOYKH IIJIBICY i3 OJHAKOBUM mepiogoM — neBHUM Tg. s

KO>KHOTO TaKOTO MEepioAy IMpUBeIcHA TOBXKWHA MAaITHUKA JTOPiBHIOE: |n1, =a, +a,. [lepioaiB MEHIINX 3a ICBHE

3Ha4eHHs T yin He icHye, a ipu T = Ty Maemo: &4 = A, = Ay i B IbOMY BUMAKY |np =28,
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Maut. 2. I'padik 3ane>xHOCTi nTepiony xosmmBaHb T Bin mapaMeTpy a
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Taxum unHOM 11 Ty — MiHIMAJIBHOTO 3Ha4YeHHS nepiony opmyna (2) 1uist 3HaXOPKSHHSI IPUCKOPEHHS
BUIBHOTO Ma/IiHHSI IEPETBOPIOETHCS HA BUTIISL;

2
_8r7a,,
==

min

: ®)
ne Qin — KoOpAMHATA MiHIMYMY (QYHKILi.

Meroauka BH3HA4EHHS J , IO MTPOIIOHYETHCS TOJISTaE B HACTYNHOMY. Bubepemo Oynp-sike TBepae TijIo
JOBUTBHOI (opMu ((Pi3MYHUI MasTHHK), Y SIKOTO € MOXJIMBICTh NMEPEMIIyBaTH TOYKY HOTO MiJBICY Y3IOBX
MEeBHOI (hiKCOBAHOT MPAMOI, sIKa MPOXOJUTH Yepe3 ICHTP Mac Tijia, TOOTO € MOKJIMBICTh 3MIHIOBATH BiJICTAHb BiJ
oci obepTaHHs 70 IEHTPY Mac — napaMmeTp ¢. byaemMo BUMIpIoBaTH 3HaueHHS Iepioy KOJMBaHb MasiTHUKa T,
T,, T3,... A psoy 3HAYCHb MApaMeTpy dj, da, d3,... BIIMOBITHO, 3 METOK MOOymyBaTtd rpadik QyHKIi
T ="f(a) Ta BusHauuTH BeauunuHU: Tin T dpin. 11iCTsT 9OTO MPUCKOPEHHS BUIBHOTO MAIiHHS PO3PaXOBYETHCS
3a hopmymoro (3).

Jlnist Tin mpaBHIIBHOT FeOMETPUYHOI (DOPMH, HATIPUKITAM [T CTPIIKHS, 00pyda Ta Ky, Ipo sKi WILIocs y
norrepeqHii myoumikamii [3], i3 GopMyn 1 nepioAiB iX KOJIUBaHE:

2 2 2
T1=2_7Z. I T2=2_ﬂ. R_+a, T3:2—ﬂ- 0,4R
JoVa Jo\ a

- +a; +a, (4)
g V12a
BUXOsUM i3 yMoBH ekctpemymy (ymkmii: 0T /da=0 wmoxna 3HaliTy TeopeTHYHI 3HAYEHHS KOOPIMHATH

MiHIMyMYy. I3 popmyr (4) st cTepkHs, 00pyda Ta Kyl BiITOBITHO MaeMO:

A in = %

VY dpopmynax (4) ta (5) | — nosxuHa crepxus, a R — pagiycu o6pyda abo Kysti BiamosigHo. JIjist KOXKHOTO

~0.291; & in = R a,,,, =+0.4R ~0.63R. (5)

i3 mMX TPHOX TiN 3HAaueHHs O, — KoopauHaTH MiHiMymy ¢ynkuii T = f(a), MoxHa BU3HAYMTH SK
TEOPETHYHO 32 popmynamu (5), Tak i eKCIIEPUMEHTAIBHO 3a JIOTIOMOT0I0 Tpadika — Mai. 3.

mein 1 / 2

0 a min a

Man. 3. T'padik pynxuii T = f(a)
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BucnoBkH. B po60Ti 3anporioHOBaHO OpHUTiHANIBEHY METOJMKY BUKOHAHHS BiJIOMHUX J1JaOOpaTOPHHUX pOOIT,
II0/10 BU3HAYECHHS NPHUCKOPEHHS BUIBHOTO MaJiHHA ( 3a JONOMOroi (i3uyHoro MastHuka. OcoOIMBICTIO
METOJIUKH, 1110 MIPOMOHYEThCS € BU3HAUEHHs J 1o rpadiky QpyHKUiT 3a1eXHOCTI nepioly KOJMBaHb MasiTHHKA Bij
napaMeTpy @ — BIICTaHi BiJl TOYKH MiABICY 1O LEHTPY Mac. MeToauka NO3BOJISIE 332 JOIOMOIOI0 MPOCTOrO

71abopaToOpHOTo 00NIaHAHHS SKCIIEPIMEHTAIBHO BU3HAUYUTH KOOpAHHATyY MiHIMyMy ¢yHKIii T = f(a) — @y,
a TaKOJXX BJIACHE NPUCKOPEHH: BUIbHOT'O MaAiHHA § 3 JOCTaTHHO BUCOKOIO TOYHICTIO — pubnu3Ho 10 0.05 m/c”.
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Pravda M.I.

TO DETERMIN GRAVITATIONAL ACCELERATION
IN THE PHYSICS LABORATORY WORKSHOP

Physics Laboratory Practice has always been an integral part of physical education and in
all cases where there is a real opportunity for physical experiment, whether it comes to lecture
demonstration or measurement of any physical quantities in the laboratory, it is necessary to Duty
‘necessarily. We believe that replacing actual physical virtual experiment, computer simulation,
demonstrating video materials with records of physical experiments, etc. can be justified only in
cases where there are compelling reasons that make it impossible to conduct real experiments.
Unfortunately these reasons can be quite a lot: it’s the lack of classroom time, and outdated
laboratory facilities, and the objective complexity of a number of important physics experiments.
In all these cases, the inability to conduct real experiments clearly affects the quality of physical
education as a student loses the opportunity to ensure the fairness of a physical law in full-scale
experiments. In our opinion, classical mechanics within its application never loses its scientific
and practical importance, and physical experiment never lose its key role in shaping the modern
scientific outlook engineer. From the above it is clear that any real improvement in physics
laboratory workshop is an important methodological challenge to improve the quality of physical
education.

The aim of this work was to improve methods of measuring of one of the important physical
constant — acceleration due to gravity (g). Measurement g devoted a lot of laboratory work in
much laboratory practice, but the most famous is the method of determining g using reversible
physical pendulum. In this paper is proposed the original method of execution of well known
laboratory works to determine the gravitational acceleration with physical pendulum. The feature
of the methodology proposed is to determine the function g on schedule, depending on the period
of the pendulum and parameter — the distance from the point of suspension to the center of mass.
The technique allows for a simple laboratory equipment to experimentally determine the minimum
coordinate functions — as well as its own gravitational acceleration g with sufficiently high
accuracy.

Key words: acceleration of gravity, the physical pendulum.
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