JIABOPATOPHAA PABOTA Ne 1 1
ABU/KEHHUE C IOCTOAHHBIM YCKOPEHHUEM (1)
(BoImonHsitoTes 1160 11, mubo 1 2)
10.B. Tuxomupos

O3HakoMbTeCh ¢ Teopuell B koHcnekTe U yueOHuke (Casenbes, T.1, §3, 4). 3any-
ctute nporpammy PHYSICS\BOOKS.exe . Illenkaiite JieBO KHOMKOMN MBIIIH, TO-
MECTHB €€ MapKep Ha KHOIIKE « | » CIpaBa BHU3Y, MIOKA HE MOSBUTCS KHOIIKA, OKO-
710 Kotopou Haanuch «llamenune tem». HaxMuTe MBIIIbIO HA HEE U 3aTEM HAXKMUTE
KHONIKY «®Pu3nka». O3HaKOMBTECH C KPATKOU TEOPUEH.
HEJIb PABOTbI:

* 3HaKOMCTBO ¢ npuMmeHeHueMm Qusnyeckor monenn MATEPUAJIBHAS
TOYKA (MT).

* UccnenoBanue nrxeHust MT ¢ MOCTOSIHHBIM YCKOPEHUEM.

* DKCIIEPUMEHTAIBHOE OIpPEeNICHUE YCKOPEHUs CBOOOHOTO MaJIeHUs Ha I0-
BEPXHOCTHU 3EMIIH.
KPATKAA TEOPHUA:
MATEPUAJIBHASI TOUYKA 510 aGCTpakTHBIM O0BEKT (MOJENH), HE MMEIOIIHI
pa3MepoB, HO 00J1a1al0IIUN APYTUMHU XapaKTEPUCTUKAMH PEAIbHOTO Tea.
[TOJIOKEHUE MT 53T0 koopauHata, koTopyto umeer MT B JaHHBIII MOMEHT Bpe-
MeHH. MaTemaTideckoe onrcanue nojoxenus MT - ee paanyc-BeKTop T .
MEXAHUYECKOE JIBUWXEHUWE ectp u3MeHEHUE MOJOXKEHUS Teiaa B IMPO-
CTPAHCTBE CO BPeMEHEM. 3aKOH JIBIKEHHUS - 570 QpyHkims (1) = {x(t),y(1),z(1)} .
TPAEKTOPHUA ecth reomeTprueckoe MeCTO TOUEK, KoTopsle npoxoaut MT npu
€€ IBUKCHHUH.
CKOPOCTD ectb BeKkTOpHasi KHHEMAaTHYECKasl XapaKTEPUCTHKA JBUKECHUS, TIOKa-
dr(t)

ar B
KQKJIOM TOYKE TPACKTOPUH BEKTOP CKOPOCTH HAIIPABJICH 10 KACATEIbHOMN K HEM.
YCKOPEHMUE ecTp BekTOpHas KUHEMAaTHYECKasl XapaKTEPUCTUKA JIBWKEHUSA, I10-
Ka3pIBarolasi ObICTPOTY W HAINpABIECHUE M3MEHEHHS CKOpPOCTU. MaremMaTruyecku
at) = v
dt

3bIBAIOIIIAs OBICTPOTY W HaIpaBjieHUE ABMKeHUs. MaTemaTudecku V(1) =

)
- - - at —
JI71st IBMKEHMS ¢ OCTOSIHHBIM YCKOPCHHUEM T1(t) = T, + v t+ - ruie I, - Hadallb-

HOC ITOJIOKCHHC U {;0 - Ha4aJIbHas CKOPOCTH MT. HpI/I CB06OI[HOM JABHMXXCHHNU TCJIa

BOJIM3H [TOBEPXHOCTH 3€MJIH & = & - YCKOPEHHIO CBOOOIHOTO TaICHHS.

TAHTI'EHIIMAJIBHOE YCKOPEHUE — noka3biBaeT, Kak ObICTPO MEHSIETCSl Be-
dv
JIMYUHA CKOPOCTH a, = d:; OHO HaIPaBJIEHO IO KaCaTEJIbHOU K TPACKTOPUHU.

HOPMAJIBHOE YCKOPEHUE — noka3sbiBaet, kKak OBICTPO MEHSETCS HarpaBiie-
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HUE€ BEKTOpa CKOPOCTH a,, = (R — paguyc kpuBu3HbI TpaekTopun). OHO MepneH-

JUKYJISIPHO KacaTeIbHOM.



[MTOJIHOE YCKOPEHUE onpenensiercst mo Teopeme [udaropa: |al= a7 +a; .
3ananue: BoiBeaure GpopmyJsy TPAaeKTOPHH TeJia, OPOUIEHHOI0 MOA YIJIOM K
TOPHM30HTY (B YepHOBHKE).

3apucyiiTe He00X0IMMOE C IKpaHa B CBOM KOHCIEKT JabopaTOpHOM paboThI.

E MexaHuka : [IBHMxEHME TENa, GPOWEHHOTO NMOA YTNoM K TOPUIOHTY
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BEL<os Hauarts SKCMNEPHMEHT

METOJIUKA u IOPAJIOK N3MEPEHUI

Haxxmute mbibio kHONKY «CTAPT». BHUMaTenbHO paccMOTpUTE KAPTUHKY B
cpenHen yactu MoHuTOpa. Haliiure perynsaTtopsl ¢ ABUKKAMU, 33Jal0IIME BBICOTY
h u HaganpHyIO cKOpocTh V, . [logBenuTe Mapkep MBIIIN K ABHKKY PETYJSITOpa
BBICOTHI, HAKMUTE U YJICPKUBAUTE JIEBYIO KHOIIKY MBIIIN, JBUATAs MBIIIb BHHU3.
JIBIKOK peryJiaropa OyJIeT ABUraThCs 3a MapKepoM MbIiu. JloBeauTe ero Jo mo-
JIO’KEHUS, COOTBETCTBYIOIIETO CleAyrome BoicoTe h, ¢ KoTopoit OpocaroT Tesno:
100 m st 6puran 1,2,3,4 u 80 m ans Opurag 5,6,7,8.

TeM ke METOJIOM «3alleNUB MBIIIBIO U JIBUTAsl JBUKOK PETYJSITOpa» WU LIETKas
MBIIIBIO TIO CTPEJIKE HA ABUKKE, YCTAHOBUTE 3HAYEHUS HAYaJIbHOM CKOPOCTH, yKa-
3aHHbBIC B COOTBETCTBYIOIIEH Tabnuile 1 (CM. HIDKE) JUIsl Baliei Opurassl.

Haiinute kHOTKy «Pause» Ha KjaBuUaType KOMIIbIOTEpa B BEPXHEM psity (CIipaBa).
BbynasTe TOTOBBI OBICTpO HaXaTh ee. Haxkmute MbImbi0 KHONKY «CTapT» BHH3Y
9KpaHa U 4Yepe3 1-2 cekyH[Ibl, Ha)KaB KHOIKY «Pause», OCTaHOBUTE IBUKECHHE
tena. CHUMUTE PYKY C MBIIITU U HAKMUTE €10 KJIaBHIITy TTpo0ena (camasi JJIMHHAS B
HIDKHEM pANly KJIaBHaTyphl). J[BrkeHue Tena BO300HOBUTCS. BHOBb OCcTaHOBHTE
ero, HaxxaB «Pause» uepe3 1-2 cekynapl. [lociie magenus Tena OYUCTUTE IKCIEPH -
MEHTaJIbHOE T0Jie (KHOMKa «OYUCTUTH») U CHOBA 3alyCTUTE MPOIECC KHOIKOM
«CrapT» BHH3Y dKpaHa.

[TonGepute BpeMs IBMXKEHUS (MEXIy Ha)XaTUSAMHU KJaBulll mpoOena u «Pausey)
TaK, 4TOObl HA TPACKTOPHUH MPUMEPHO PABHOMEPHO PACIOJIarajich 5 TOUEK U3Me-
penus. [loTpeHupyinTecs.

IHonyunTe y npenogaBareisi A0ONMYCK ISl BHINIOJHEHUS U3MeEPEeHHUIl.
IIpuctynaire K U3MEPEHUAM Ha NEPBOU TPACKTOPHUH, 3aIUCHIBAs KOOPAUHATHI 5
TOYEK B Tabnuily 2, oOpa3el; KoTopoi npuBeeH Huxe. [loBTopuTte usmMmepenus s



YeThIpEX APYIHMX TPACKTOPHUW, HAaYaJIbHbIE MapaMeTpbl IBHKEHHS UISI KOTOPBIX
yKa3aHsbl B Ta0nune 1.

Tabauna 1. HayanbHble napaMeTpbl TPAeKTOPHUIl (HE NEPEPUCOBBIBATS).

HauanpHas ckopocTs (M/C)
bpura- | Tpaexkropus | Tpaekropus | Tpaekropus | Tpaekropus | Tpaexkropus
JTBI 1 2 3 4 5
lus 3.4 7.7 12.0 15.4 18.9
2ub 4.3 8.6 12.9 16.3 19.7
3nu’7 5.1 9.4 13.7 17.2 20.6
4u8 6.0 10.3 14.6 18.0 21.5
Tabauna 2. Pe3yjabTaThbl H3MEpeHHH
Tpaektop.l |Tpaektop.2 |Tpaekrop.3 |Tpaektop.4 |TpaekTtop.S
X | x|y x| x|y [x[xX]y [ x|xX|y |x]|x]y
Euauniia
U3MEPEHHUSI
1
2
3
4
5
g (m/c?)
OBPABOTKA PE3YJbBTATOB U OPOPMJIEHUE OTYETA:
1. Boruncnure u 3anummTe B TaOiMIly KBajapaThl kKoopauHaTel MT mo ropu-
30HTAIN (X°).
2. [TocTpoiiTe Ha OJTHOM PUCYHKE IpapUKHU 3aBUCUMOCTH KOOPJUHATHI IO BEpP-
TvKanu (y) OT KBaapara KOOPAMHATHI [0 TOPU30HTANM (X ) IS KaKIOW TPaeKTo-
pun.
3. Onpenenure mo rpadukam (o Kkareram Tpeyroibuuka A(y) u A(x?), rumore-

HY30M y KOTOPOTO SIBJISICTCS JIMHUSI TTOCTPOCHHOW BaMHU 3aBUCHUMOCTH) 3HAUYCHUE
YCKOpEeHHs] CBOOOIHOTO MaieHus g AJI KaXI0M TpaeKTOpuu 1o GpopMmyiie

4. Brraucnure cpeanee 3HauYeHUE g M €T0 OIIUOKY .

= 2v?2

A(y)
A(x%)"

5. 3anuiuTe OTBET U MPOAHATU3UPYUTE OTBET U IPaPUKH.




Bonpocs! 1 3a1aHud 1)1 CAMOKOHTPOJIs 10 padore 1 1

JaiiTe onpenesieHre MaTEpUaIbHON TOYKH.

Kak onpenensieTcs monoxeHue MaTepruaibHON TOUKHU ?

JlaiiTe onpeneeHue CUCTEMBI OTCUETA.

Yo Takoe nexkapToBa CUCTEMa KOOPAUHAT?

JlaiiTe onpeneneHne MEXaHU4ECKOTO JIBUXKEHHUS.

Yro Takoe CKOPOCTh MaTepUaIbHONU TOUKH (CIOBAMU U MaTEMaTUYECKU)?

Kak maremarnuecku 3ammchbiBaeTcsl OBICTPOTA M3MEHEHHS KakoW-nbo mepe-

MEHHOW BEJIMYUHbBI?

8. Haiite onpenenenue yckoperus MT (cioBamu u MmaTeMaTHYECKH)?

9. Yto Takoe Tpaektopus nBrkeHuss MT?

10.YTo Takoe 3aKOH ABUKEHHUS?

11.3anummuTe 3aK0oH ABUKEHUS JJ1s1 NBUKEHUSI MT ¢ TOCTOSTHHBIM YCKOPEHUEM.

12.3anummre 3aK0H W3MEHEHMs CKOpocTH s aBwkeHus MT ¢ mocTosHHBIM
YCKOpPEHHEM.

13.JlaiiTe onpeneneHue myTy Mpy MPOU3BOJIbHOM JBHKeHUN MT.

14. Hanumure dbopmyity AJisi BBIYKMCICHUSI IMyTU MPU MPOU3BOIBHOM JIBUKEHUU
MT.

15.J1aitTe onpenenenue cpeaneit ckopoctu. Hanummure opmMyny asis ee BeIYUCIIE-
HUSL.

16./laiiTe onpeieeHUe TAHTC€HIIMAIBHOTO YCKOPEHUS.

17.J1aiiTe onpeneneHue HOPMAJIbHOTO YCKOPEHHUS.

18.Hanmmure Gopmyity Juisi BEIYMCICHUS BEIHMYUHBI TTOJIHOTO YCKOPEHUS IO W3-
BECTHBIM TAHT€HUIHAIBHOMY U HOPMAJIIbHOMY YCKOPEHUSIM.

19.Kak nBmxkerca MT, eciin ycKOpeHHE OCTAeTCsl BCE BPEMS HAIPABJIECHHBIM BOJIb
CKOpPOCTH?

20.Kak nBuxercss MT, ecinm yCKOpEHHE OCTAaeTCA BCE BPEMSI HAIPABJIECHHBIM IPO-
THUB CKOPOCTH?

21.Kak nBuxercs MT, ecnu yCKOpeHUE BCE BPEMSI OCTAETCsl HAIIPABICHHBIM Iep-
MIEHJIUKYJIIPHO CKOPOCTHU?

22.Kak neuxkercss MT, ecnu CKOpOCTh OCTaeTcsl BCE BPEMSI HANPABICHHON BIOJIb
paguyc-BeKkTopa?

23.Kak neuxercss MT, eciau cKOpoCcTh BCE BpEMsI HalIpaBJI€Ha IMPOTUB PaJInyC-BEK-
Topa?

24.Kak neuxercss MT, ecnu cKOpOCTh BCE BpeMs HallpaBlieHA NMEPHEHIUKYJIISIPHO

paauyc-BeKTopy?
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