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KOJIMBAHHS TUT IIPABMJIBHOI TEOMETPMYHOI ®OPMU
Y JIABOPATOPHOMY ITPAKTUKYMI 3 ®I3VKU

3anpononosano yoockonanenns nabopamopHo20 NPAKMUKYMY 13 i3uKu wiaxom
BNPOBAONHCEHHS HOBUX 1AOOPAMOPHUX POOIM NO OOCHIONHCEHHIO KOAUBAHb (DI3UUHO20 MAAMHUKA )
8UNIA0L CIMepPIICHS, 00pyya, KyJi.

Knrouosi cnosa: rabopamopHuili npakmuxym i3 Qizuxu, QizuyHuil Masmuux.

BukiamasHs MexaHIKH 00€pTaIbHOTO PYXY IIOB’sA3aHE 13 HU3KOK METOIMYHUX TPYIHOLIIB, 00yMOBICHUX
BHUKOPHCTaHHAM HOBHX JJISl CTYyACHTA MOHATh Ta BEJIWYUH, TAKHX SIK MOMEHT CHJIM, MOMEHT IMITyJIbCY, MOMEHT
iHepIIii, TOIO, TOCUTh CKIAJHUX K i3 MaTeMaTH4YHOI, TaK i cyTo (i3myHOI ToukH 30py. He aOumsaxy KOpucTh y
OINaHYBaHHI CTYACHTOM ILIBOTO HE NMPOCTOr0 Marepiaiy, y pPOo3yMiHHI TaKHX BaXIMBHX 3aKOHIB, SIK OCHOBHE
PIBHSIHHSI TMHAMIKK 00epTajbHOrO pyXy, Teopema llIteitHepa, Towo Binirpae 1abopaTOpHUl NPAKTUKYM, KU
€ HEeBiJI’€MHOI0 YaCTUHOIO HaBYaHHS, i HOro HE MOKHA aHi BUIIYYHTH 3 HABYAJIBHOTO IIPOLECY, aHl 3aMiHUTH
OyZIb-sIKUMH HOBITHIMH TEXHOJIOTISIMM ~ Ha KINTaJIT KOMII'IOTEPHOTO MoJeroBaHHs. HaykoBuit merton
JOCHIJDKEHHS SIBUI TNPUPOJM, NPUTAMaHHMK B mepury d4epry ¢i3uii, mHomisrae B IMOEIHAHHI Teopii Ta
eKcrepuMeHTy.  To0TO, TEOpeTHUYHI  TOJOXKEHHS, [0 BHCYBAaIOThCSA, MILIATalOTh  00OB’A3KOBI
eKCIIepUMEHTAIbHIN MepeBiplli, 1 (I3NUHIUMHU 3aKOHAMU CTalOTh TUIBKH Ti 3 HUX, SIKi Y3TOPKYIOTbCS 3 JIOCIIIOM.

BuMmiproBaHHS, SKi BUKOHYIOTBCS CTYICHTOM Ha JJaOOpaTOPHUX poOOTaxX BIACHOPYY caMe NAalTh HOMY
TOW IOCTITHWH MaTepial, Ha MiICTaBi SKOTO BiH Ma€ BIEBHUTHUCH Y CIIPABEIUTMBOCTI JAHOTO (Di3MYHOTO 3aKOHY.
Jo Toro >, 9AM MpOCTINIi MaTepiain 1adopaTopHOi poOoTH i yiM OLTbIIe 3BUYHI BOHH YYHEBi, THM Kpale BiH
3po3yMi€ ifero, SKy TMOBHHEH UTIOCTPYBATH IeW A0ciiJ. BHXOBHA IIIHHICTH TaKHX IOCIITIiB 4acTO OOEpPHEHO
npornopiiiHa ckinaanocti npunaais " [1].

VY sKoCTI TakMX MPOCTUX J1a0OPAaTOPHUX EKCHEPHUMEHTIB Y MEXaHIll TPaJuliiHO BHKOPHCTOBYIOTHCS
KOJIMBAHHSI TPOCTUX MeEXaHIYHMX CHCTEM, 30KpeMa KOJIMBaHHS BAaHTaXy Ha NPYXKHHI, MaTeMaTHYHOTO
MasiTHHKa, 000pOTHOT0 (hi3MYHOI0 MasTHUKA TOLIO.

Mera pnanoi poGoTH mnonisArajga y po3poOli METOIUKM BHKOHAaHHS HOBHUX J1a0OpaTOpPHUX pOOIT 3
JIOCJTIJDKEHHS! KOJIMBaHb TiJI TPOCTOT reOMeTpUYHOT popMmH, a came, CTPHKHSL, 00pyda Ta KyJIi.

SIk BiZIoMO, MOMEHT iHeplii Tijia JOBUILHOI reoMeTpryHOi (GopMH BIIHOCHO meBHOI (ikcoBaHoi oci
BU3HAYAETHCS IHTEIPATIOM:

[ =jr2 -dm. 1)

InrerpyBanHs 3rigHo dopmyinu (1) 1us crepxHs, oOpyda Ta KyJii BiIHOCHO iX ocell cMMeTpii BiINOBIAHO
MPUBOASTH JIO0 PE3yJIbTATIB:
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o~ : Iozszz; Iosz_mRz' 2
12 5
Jie M — Maca KOXKHOTo i3 Tit; | — moBxkuHa crepkHs; a R — pazaiyc o6pyda abo Ky BiIOBiIHO.

Ha mixcTaBi OCHOBHOTO pIBHSHHS JWHAMIKM OOEpTaIbHOrO pyxy (ke Uit 00epTaJbHOTO pyXy €
€KBIBaJICHTOM JPYyToro 3akoHy HpI0TOHA) 171 epioay KOJTMBaHb (hi3WYHOTO MasTHUKA MAEMO:

|
T=27|—, 3
7 mga €))

Jile MOMEHT iHepuii / 3HaxoxuThes 1o teopemi Ll Telinepa:
| =1 +ma? 4
01,02,03 ’ (4)
Jie a — BIJICTaHb MDX BiCCIO CUMETPIi Tijla Ta BiCCIO, 110 MPOXOIUTH IapajeibHo a0 Hei.
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CEPLI: IIEJATOTTYHI HAYKU

Ha mincrasi popmyn (2) — (4) st nepiosiiB KOJIMBaHb CTEPKHS, 00pyda Ta KyJIi BiIIOBIHO OJEPKYEMO:
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@opmynu (5) mepeBipAIOTHCS eKCIIEPUMEHTAIBHO 32 TOTIOMOT00 IPUCTPOiB 300paskeHNX Ha Mair. 1 — 3.

Ha w™mam. 1 300paxkeHO NPHUCTPI IS JOCHiIKEHHS KOJNMBAHb CTPIDKHA. Y3IOBX CTPIKHSA |
MIepeCcyBa€eThCA OTIOPHA TpU3Ma 2, IKy MOKHA 3aKpIIIIIOBAaTH Ha OyIb-AKil BINCTaHi @ BiJ IIEHTPY Mac CTPIOKHA 1
BCTAHOBIIOBATH HA HEPYXOMHUIA KpoHITeitn 3 [2].
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Maut. 1. IlpucTpint ons mocIigkeHHA KOJIVBaHb CTPVKHS

Maut. 2. IlpucTpin o mocaigkeHHs KOJIMBaHb 00pyda

Ha man. 2 npencraBiieHO cxeMy MPUCTPOIO IS JOCTiIKEeHHS KoiBaHb 00py4a. Jlo obpyda 1 npuemnaHo
JIOTIOMIXKHUH JIETKHIA CTPUXKEHb 2, Macol0 SIKOTO MOJKHA 3HEXTYBATH y TOPIBHSAHHI i3 Macor caMoro oopyda.
VY310BK CTPHXKHS 2 BUIBHO IEPECYBAETHCS OTNIOPHA MpHU3Ma 3, SIKYy MOXHA 3aKpiIUTIOBAaTH Ha Oyb-sIKii BijcTaHi
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a B LeHTpY Mac oOpyda — sIK Ha BiJICTaHI @ MEHIII 3a paaiyc oOpy4ya — a <R (man. 2a), Tak i Ha BijcTaHi ¢
GibIIii 3a pamiyc oopyda — a > R (mai. 2.b) [3].

Mann. 3. IIpuctpin o1 gocTigKeHHsI KOJIMBaHb KyJTi

Ha main. 3 mpeacTaBieHO CXeMy MPUCTPOIO Ui TOCHTI/PKEHHS KOJNMBAHb KyJi, SIKHHA CKIIANAEThCS 13
BJIacHe Kyii 1, paMKH i3 OTBOpamH 2, sika yTPUMYE KYyJIO Ta JABOX HEPYXOMHX ONOPHHMX ILITOKIB 3, Ha SKUX
KOJIMBAETHCS KyJIs, 1 uepes siki MPOXOAUTh Bich oOepranus — m. O. Maca paMKu HabaraTto MEHIIIa 3a Macy Ky,
Tax 1110 BIUIMBOM PaMKH Ha XapakTep KOJIHMBaHb MOXKHA 3HEXTYBAaTH. 3a JIONMOMOIOI0 OTBOPIB Ha paMIli BiJICTaHb
a Big oci obepranus — m.O 10 HEHTPY Mac KyJi — m.C MOXHa 3MIHIOBAaTH, IPUTOMY d MO>KHA BCTAHOBJIIOBATH
SIK GLITBINOI0, TAK 1 MEHIIIOO 3a pamiyc Ky R [4].

Sk BumHO i3 ¢opmyn (5) mepiog KoOJMBaHb BCIX TiJ, IO PO3TJIIAIOTHCS, HEIIHIHHO 3aJICKUTH BiX
napametpy a. [Ipu neBHOMY 3Ha4eHHI ¢ QYHKIIiS Ma€ MiHIMyM, KOOPAWHATY SIKOTO dmi, MOXKHA 3HAHTH i3 YMOBU

. dT . . . . .
eKCTpeMyMy (YHKIIT: T =0. I'padix 3anexHoCTI Mepiory KOJIMBAHb BiJ MapaMeTpy a MOKa3aHUH Ha Mail. 4.
a

T

min — — == — — - — — — —
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Maut. 4 I'padik 3ame>xHOCTi Hepiony KojIMBaHb Bi TapamMeTpy a

BumipioBaHHs 1MOKa3ylOTh, 110 EKCHEPUMEHTAJbHI 3HAY€HHS IEpioJy 3 BUCOKMM PIBHEM TOYHOCTI
30iraroThCs 13 TEOPETHYHUMH.

BucHoBku. 3anponioHoBaHi JabopaTopHi pOOOTH Ha HAII TOTJISAN TOCUTH BIAIO TMOEAHYIOTH B COOi
TEOPETHYHY Ta EKCIEPHUMEHTAIbHY KOMIIOHEHTH, OpraHiduHe MOEJHAHHS SIKMX BJIACHE 1 CTAHOBHUTH CYTHICTh
HAYKOBOTO METOJIY JIOCHIPKEHHS TIPUPO/IH.
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I3 cyro maremarn4HOi TOYKM 30py AJsl CTyAEHTa Oyle BaXIIMBOIO NpaKTHKAa 13 IHTErpyBaHHs IpU
3HaXOJUKEHHI (OpPMyJN Uil MOMEHTIB iHepIii CTepkHs, oOpyda Ta Ky, JId KoTpux iHterpan (1) moskHa
BU3HAYMTH aHaJiTU4HO. HaBuuku nudepeHiitoBaHHs HaOyBalOThCS NMPU 3HAXO/DKEHHI MOXIIHUX BiJ (YHKIIH
(5) npu BU3HaUCHHI MiHIMYMY IIMX (QYHKIIH.

I3 Touku 30py iznuHOT TEopil BAXKIMBUM € 3HAHOMCTBO Ha MPAKTUILIl 13 OCHOBHUM DIBHSHHSIM JAWHAMiK{
00epTaiIbHOIO PYXy, Ha IIJCTaBi SKOTO OAEPXKYEThCS 3arajbHa (opmyna mepiofgy Uil ManuxX KOJIHBaHb
¢ismgroro mastHuKa (3) Ta 3acTocoByeThcs Teopema llltefiHepa. I mo € HafiBakIMBIIMM — Ii TEOPETHUUHI
THIOJIOXKEHHS MIePEBIPSIOTHCS CTYASHTOM BIIACHOPYY €KCIEPUMEHTAIIBHO.

TakuMm YHHOM, 3ampOIIOHOBaHI JTAOOpaTOpHI POOOTH MOXYTh OYTH KOPHUCHHMH Ui (OPMYBaHHS Y
CTYACHTIB HAYKOBOT'O CBITOTIISAY Ta CIIOCO0Y MHCICHHSI.
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Pravda M., Pyankov V.

BODIES OSCILATIONS REGULAR GEOMETRIC SHAPE
IN THE PHYSICS LABORATORY WORKSHOP

Teaching the mechanics of rotational motion associated with a number of methodological
difficulties caused by the use of new concepts for the student and variables such as time of
strength, momentum, moment of inertia, etc., is difficult as a mathematical and purely physical
point of view. Not to what benefit to mastering a student not simple material within the meaning of
such important laws as the main dynamic equations of rotational motion, Steiner theorem, etc.
plays laboratory practice, which is an integral part of learning, and it can neither withdraw from
the educational process, or replace any new technologies such as computer modeling. The
scientific method of investigation of natural phenomena inherent primarily physics, is a
combination of theory and experiment. That theoretical propositions put forward are subject to
mandatory experimental verification, and physical laws are only those that are consistent with
experiments. Measurements performed on laboratory work the student is personally give it a
research material on the basis of which he must ensure the validity of physical law.

As such simple laboratory experiments in mechanics traditionally used simple vibrations
of mechanical systems, including load fluctuations Spring, mathematical pendulum, physical
pendulum working more. The aim of this work was to develop new methods perform laboratory
work on the study of oscillations bodies of simple geometric shapes such as rod, hoop and ball.

The proposed laboratory works in our view quite successfully combine theoretical and
experimental components, organic combination which actually constitutes the essence of the
scientific method study of nature.

From a purely mathematical point of view is important for the student practice with
integration in finding formulas for the moments of inertia of the rod, hoop and ball. The skills
acquired while in differentiation derivatives of functions for the period of the pendulum in
determining the minimum of these functions.

From the point of view of physical theory is important in practice familiarity with the
basic equation of dynamics of rotational motion, under which derived a general formula for the
period of small oscillations of the physical pendulum and used Steiner theorem. And most
importantly - these theoretical principles checked the student's own experiment.

Thus, the proposed laboratory work can be useful for the formation of students' scientific
outlook and way of thinking.

Keywords: laboratory practical work in physics, physical pendulum.
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