Ускова Светлана Семеновна – учитель физики высшей категории МКОУ «СОШ №4 г. Миньяра»

 Урок физики в 11 классе по теме 
«Определение ускорения свободного падения при помощи математического маятника»
[bookmark: _GoBack]Урок – лабораторная работа проводится по описанию в тетради для лабораторных работ по физике Н.А.Парфентьева – Москва, «Просвещение» 2015 стр15 (приложение)
Для расчетов используется калькулятор CASIO
Среднее значение :
	MODE
	2
	t1-
значение
	M+
	t2
	M+
	t3
	M+
	t4
	M+
	t5
	M+
	SHIFT
	7
	=


Записать среднее  значение в таблицу 3.1  tср =
(аналогично таблица 3.3)
Относительная погрешность ε%
	
	:
	t
	SHIFT
	=


     ε%=
Пункт 6    абсолютная погрешность измерения ускорения свободного падения
	ε%
	х
	gср
	SHIFT
	=


 =
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BOOOAHOro
nageHus npyv rnoOMoLLY MaTeMaTUyeckoro
MasTHUKa

e

IIenr pa6GoTh: ONpeneNIuTh YCKOPEHHEe CBOGOZHOrO MAaJEHUS NPH
IOMOINY MaATHUKA, OLEHUTh BO3MOYXHOCTH ¥ TOYHOCTh U3MEPEHUHA YCKO-
PeHHus JaHHBIM CIIOCOOOM.

1. Teopernueckas yactb

Ilepuoy konebaHuil, KAaK U3BECTHO, OIPEEJIAETCA IMapaMeTPaMHu CHC-
TEeMBI.

MaremaTu4ecKnii MasTHUK IIPeACTaBiIsieT cO0OH Teso, IOJBEIIeHHOe
HA JJIMHHOM TOHKOH HepacTsoxkuMou HuTu. [auHA [ HUTH HZOMKHA GBITH
3HAYUTEJIHHO 0OJIbIlIe PA3MEPOB TeJja, TOTAA ero MOKHO CUMTATH MaTepH-
AJIBHOM TOYKOM.

IIpy MasbIX yriax OTKJIOHEHUS HUTH OT BepTUKaiu nepuo T koseba-
HUHM MasTHHUKA Olpejessercs HOpMyJIon

T=21t\/T
g

IIpu BBIBOZIE 9TOM (GOPMYJIBI IPEANONIATAeTCH, YTO CHHYC yIJIa OTKJIO-
HEHUs HUTH NPUOJHM3UTEJILHO PaBeH yriy, BHIDAKEHHOMY B pajuUaHax,
T. e. sin o0 = o (paf.). 9TO BOBMOYKHO IIPU yIriax, MEHbIIUX 8° (3HAUYeHUSA
yrjia ¥ CUHyca yIJla COBIIAAAIOT JO TPEThero 3HaKa IIOCje 3amsaToi), 3Ha-
YHUT, OTHOIIEHUE OTKJIOHEHHS TeJa OT IOJIOKEHUs PABHOBECUS K AJIUHE
HUTH HEe AOJKHO npesblimnats 0,14.

Ilepuoy xosebaHMit 3aBUCUT OT JJIMHBI HUTU U YCKOPEHHUA CBOGOTHOIO
nagenus. Takum o6pasoM, M3MepUB HEepUOJ KOJIeOaHUH U JJIUHY HUTH
MasATHUKA, MOYXHO HAWTH YCKOpEHUEe CBOOOAHOIO MajeHUs g B JaHHOM
TOYKe 3eMHOTrO Iapa:

1)

2
_ 471‘r2 l . )

Jns TOBBINIEHMS TOYHOCTH M3MEDPEHWs NePHoAa KoJebaHUM HY HO
M3MEepHUTh BpeMdA f, 3a KOTOpPOe MasTHUK coBepiaeT Gosibmroe yuciao N
moJsiHbIX KosebGanuii (40—60).

Torga nepuox konebanuii T =

L

N

OxonuarenpHad GopMysa Ais pacueTa YCKOPEHHS CBOGOZHOTO majie-
HUA OyZeT uMeTh BUJ

4n?IN?

g= = 3)
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2. O6GopynoBanue

IIITaTuB, KOJBIL0, YACEI C CEKYHAHOM CTPEJKOW, U3MepUTeIbHAS JIeH-
Ta ¢ morpemrsoctsio A, = 0,5 ¢cM, HUTH, IIAPUK C OTBEPCTHEM, Yepe3 KOTO-
poe MOYXHO IPOIYCTUTH HHUTH.

3. Ilopanok BeINOJHEHHS PaGoThl

Bce uaMepsieMble 3HAUEHUs BeJUWYUH 3aHOocuTe B Tabmumy 3.1.

1. VcraHoBUTe Ha Kpawo CTOJA IMITATHB. YKPEIUTe Ha IITATHBE C IIO-
MombI0 MydTH KOib1o. IlogBeckTe K HeMy wmapuk Ha Hutu. Ilapuk He
JOJIKeH KacaThesd II0Ja.

2. WamepsbTe AnuAy | HUTH (IJIMHA HUTH JOKHA OBITH He MeHee 50 cm).

3. OTKJIOHHTe MIAPUK B CTOPOHY Ha 5—8 cM M oTmycTuTe ero. ¥o6enau-
Tech B TOM, UTO IIAPHUK MOXKeT CBOGOJHO KosebaThes.

4. HNavepbTe BpeMsa t, B TeYeHHe KOTOPOro INApUK COBEPUIUT Iesioe
yuesno N xonebanuit (manpumep, 50). IIpoBegure OATH U3MEPEHMI.

Tabnuua 3.1

4. Pacuers!
Hcnonb3ysa AaHHBIE U3MEPEHUI, BEIIIOJHUTE PACYETHI, IOCIeA0BATE b
HO 3anonHAA Tabauny 3.2.

Tabnuua 3.2

5. IlorpemHOCTH M3MepeHMIt

1. BrrumcauTe CpeAHIOI NOTDEIIHOCTh M3MePeHuit Af,.
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Tabnuua 3.3

thl “tel

Ne omerra t; =ty i

2. BBIYMCINTE OTHOCUTEJILHYIO IOIPEIIHOCTH M3MEPEeHUs! BPEMEHM:

3. BmaueHue aGCONIOTHOM mOrpemrHOCTH Al U3MEPEHUSA AJIUHBI CKJa-
ABIBAETCS U3 IOIDENIHOCTH MEPHOM JIEHTHI Al, M IOIPEIIHOCTH OTCYeTa
Alyreqs DABHOM IIOJIOBMHE HAWMEHbINEH I€HBI JEJeHUs JIEHTHI:

Al = AL, + Al,,.

4. Onpene.nu're OTHOCHUTEJIbHYIO IIOIPEIIHOCTh M3MEPEeHUsA AJIMHBI Ma-
Al

ATHUKA: €, = -

5. BBIYHC/INTE OTHOCHTEJbHYIO MOTPEIIHOCTH OIPEAeeHUs yCKOpe-
HUS CBOGOAHOrO mazeHus mo dopmyie (3):

€, =&+ 2¢, + 2¢,.
(BameTuM, YTO eCJM BBl COXpaHseTe B NAHHBLIX TPU 3HAUYaI(ue HUMDEI,

TO, IPUHAB T = 3,14, NOrpenIHOCTHIO OKPYIJIEHUA 9TOMH TabauuHOMN Besu-
YUHBI MOXKHO NpeHebpeus.)
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6. Berumciure aGCONIOTHYIO MOTPEITHOCTD U3MEDEHUA YCKOPEHHS CBO-
6oxHOrO MajgeHUusA: Ag = S

6. PeayasTaThl M BBIBOABI

3anunIuTe OKOHYATEJNLHBINA pPe3ysbTaT U3MEePeHUH B BUIe

g, - A2<g<g,+Ag

VYckopeHne cBOGOAHOTO majeHWs Ha mHUpoTe MOCKBBI paBHO
9,8156 m/c?. IlonamaeT u 3TO 3HAUEHUE B TOJIY4YEHHBIH MHTEPBAJ?

CraenaiiTe BBIBOJ O 11€/1€COO0PA3HOCTH M3MEPEHUsS YCKOPEHUsA CBOOO-
HOTO NafieHUdA C IOMOINLI0 MATEMATHYECKOI'0 MaATHHUKA.

7. KoHTpoJbHEBIE BONPOCHI

1. Ilouyemy mapwK, IMOABENIEHHBIM HA HUTHU, B JAHHOU paboTe MOXKHO
CYUTATH MATEMATHYECKUM MAATHUKOM?

2. Kak saBHCHT IepHoJ KoJie0aHUM OJHOTO M TOTO 2Ke MaTeMaTude-
CKOI'0 MasTHHUKA OT IIMPOTHI MECTHOCTH?

3. INouemy crenuaabHO OrOBAPUBAETCS BO3MOXMKHAS aMILIUTY/a KoJie-
6aHuil MaaTHUKA?

4. 3a cueT Yero BOSHUKAIOT OIIMOKKM IPH M3MEPEHUU YCKOPEHHUA g
JDaHHBIM cIocobom?

5. Kakwue B nanHO#l paboTe IPOBOAATCA IPsAMble U3MEPEHUSA U KaKue
KOCBEHHBIE?

6. ITouemy pM M3MEPEHUU AJUHBI MEPHOM JIEHTOM IIOTPEIITHOCTh PaB-
Ha [IOJIOBMHE HAUMEHBINEro ee JeJeHUs, a IPU W3MepPeHUH BPEMEeHH ce-
KYH/IOMEPOM IIOI'DEIIHOCTh PaBHA IIeJIOMY HauMeHBIIeMY ero JeJIeHHIo?

7. MO’KHO JI1 M3MEPUTh YCKOPEHHEe CBOOOJHOIO IajfleHUs, eclIu BMe-
CTO MaTeMaTHYeCKOI'0 MAasTHUKA WUCIIOJIb30BATH NPYYKUHHBINH?

18




