CeBacTonoIBCKHIA TOCYIaPCTBEHHBI YHUBEPCHUTET
Kadenpa "Puzuka"

Otuer no Ja6oparopHoii pabore MoaM — 02

BTOPOM 3AKOH HBIOTOHA
cTyneHTa(KH) p.
Damunus 1.O.
JOITYCK JTAHHBIE PE3VJIbTATHI
Jara, IIOAITUCH MPErnoaaBaTelsd Jara, NOAIMCH NpernoaaBaTeiis Jara, IIOAITUCH IPErogaBaTeIst

Ileab padorbl:  u3yyeHue BTOporo 3akoHa HeroToHa. Omnpenenenue
Macchl JIBIKYIIETOCS Telna W KOd(PQPHUIHMEHTa TPEeHHUS
Tejla O IIOBEPXHOCTbD.

Kparkoe TeopeTnueckoe coaepkanue padornl

Bmopoi 3akon Holomona: B MHEPIUAIBHON CUCTEME OTCYETA YCKOPEHHUE

TCJ1a

W 3anmceiBaercs:

Huepuuaﬂbmm cucmema omcuema — 3T0

Ecmu Ha Teno xpome cwiel Tt F, ., cuiel A —
TSDKECTH MJ W CHIIBI PEAKIMH OTOPBI N He y N -
JIEVCTBYIOT HUKAKUE JIPYTUE CHJIbI, TO COTJIac- fmﬂ?
HO BTOpPOMY 3aKkoHy HbIOTOHA moimydum Bek- L
TOPHOE YpaBHEHUE: mg
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BTOpOfI 3aKkoH HproToHa B IMPOCKIMAX HAa OCH KOOpAWHAT MPHUMET BUI:
IIPOCKIHA Ha OCh X:

IPOEKIHs Ha OCh Y-
Torna yckopeHue Tena paBHO:

I'paduk 3aBUCHMOCTH ycKOpeHHst OT cuiibl Tsru a = a(F,,.) sBiseTcs

Ecmu Ha Teno KkpoMe yka3aHHBIX CHJI JEHCTBYET

A -
ewe v cuwiia Tpernst F, , To COriacHo BTOpoMy N N N
3ak0HY HbIOTOHA BEKTOPHOE ypaBHEHHE! anp msie
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Torpa Bropoi 3akoH Hpl0TOHA B mpoeknusx
Ha OCU KOOpAMHAT IIPUMET BUJL:

MIPOEKIUS HA OChb X!

IIPOEKIUS HA OCBb Y:

YckopeHue Tena paBHoO:

I'paduk 3aBucumoctu yckopenus ot cwibl Taru a = a(F,.,.) B 93TOM ciydae

SABJISIETCA

[Tpn nBMKEHUU MO TOPU30HTAIBHON MIIOCKOCTH MOJYJb CHIIBI TPEeHHS F
IIPONOPLIMOHAJIEH MAacCce M IBHXKYLIETOCs Tea
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CxeMa JKCIIEPUMEHTA:. CUJIIBI, ):[CﬁCTByTOIJ.[He Ha TEJIO MAacChl M, JIeKaliee Ha
FOpI/I3OHTaJILHOI>’I OIIope U Ha rpys, HpHerHJ’IeHHLIi;I K TCJIy IIpU MOMOIIA HUTHU:
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JKCIIEePUMEHT

B nanHO# paboTe ¢ MOMOMIBIO CPEACTB KOMITBIOTEPHOU TpaduKu MOJICITH-
pYyeTCsl MPOLIECC ABIKEHHS Teja MO TOPH30OHTAILHOW MOBEPXHOCTH IOJ
JCCTBUEM Tpy3a MEPEKHHYTOTO uepe3 OJIOK M CBS3aHHOTO C TEJIOM HEBe-
COMO HepacTsHKUMOM HUTHIO. [IOBEpXHOCTh M3TOTOBIIEHA U3 TOTO K€ Ma-

Tepuana, 9YTo U Teno. Telo MOXKET JBUTAThCS KaK C TPEHUEM, Tak u 0e3
TpEeHHUSI.

HavanbHble JaHHBIE Bapnant Ne
Paccrosnue,
Teoperuueckoe o
ITimotHOCTE O0BeM MPONUEHHOE
Marepuan 3 3 3Ha4YeHUE Mac-
BEIIECTBA, I/CM Tela, CM TEJIOM TIO

CBI TeNa, KT
MTOBEPXHOCTU, M

50 m




a) /IBu:keHue Tesia 0e3 CHJI TPeHus

Tabauua 1. Pe3yabTaTsl usmMepeHuii

Macca R Macca tena
rpysa No Bpems t, c :pciff,?eec **Y;K;}::;lee TITU m = F_'W ,
m,, r P ' Fmﬂe» H a

KT
1
2
3
4
3)
6
7
8
9
10

*Yro6s HajiTH CpenHee 3HAaYCHNE BPEMCHHM ITaJICHHUA, HaA0 CJIIOKHUTH 3HAYCHHUSA BPECMCEHU
nageHus ty, t, ... t,, OIy4YeHHBbIE B KQXK/IOM OIBITE, a NOJYyYEHHBIH PE3yJbTaT pa3ze-
JIUTH Ha KOJIMYECTBO OMNBITOB N t(»p = (t1 +t, +...+ tn)/n .

2
** 13 popmyist g — A" nonyunTe BhIpaKeHHe Ui yCKOPEHHS.
2

*%** Cuna taru F_ =m (g-a); (rae g=9.81 M/c?)

Macca tena
o | e mpeunt c| e | Yexopeme | G|y P
KT
1
2
3
4
5
6
7
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9

10

*35ech M B MOCTEMYIOMUX U3MEPEHUAX PEKOMEH/IYETCs YBEIMUMBATh Maccy Ipy3a paB-
HOMepHO, Ha 100 r.

Macca Tena
Macca Cpennee Yckopenue Cuna 1sru e
rpy3ra m.| Ne | Bpemstc Bpems ., ¢ a, m/c? F e H m= a
KT
1
2
3
4
3)
6
7
8
9
10
Macca
Macca Bpewms t, Cpepee Yckopenue Cuna Tsru Tef:a
pysa | Ne c Bpem a, m/c? F e H m=-—"=
m,, T tep ' e a
KT
1
2
3
4
5
6
7
8
9
10




Ta6auna 2. Cpeanee 3HaUeHHE MACCHI Teja

*DKCTIepUMEHTAILHOE
Macca tena, Kr Cpe/iHee 3HauCHHE
Macchl Tena, KT

**TeopeTndeckoe
3HaYCHHUE MAacChl TeNa, KT

Sl

4.

* ClnoxxuTe BC€ 3HAYCHHS MAacCCHI TCJ1a, 3allMCaHHBIC B Ta6m/1uax 1, HOJ'Iy‘IeHHLIfI
peE3yJbTAT pa3aCiiuTe Ha YETHIPC (KOJ’II/I‘-ICCTBO CepI/Iﬁ BKCHepI/IMEHTOB).

** ﬂﬂﬂ CpaBHCHUSA HCO6XO,Z[I/IMO, YTOOBI TCOPCTUICCKOC U IKCIICPUMCHTAJIbHOC 3HAYCHU

MAacCChI TCJ1a UMCJIN OAMHAKOBOC KOJIMYCCTBO 3HAYaAIlIUX HI/I(I)p.

0) IBu:KkeHMe TeJ1a IPHU HAJMYUM TPEHUS

Ta6auna 3. Pe3yabTaTsl H3MepeHui

Macca e Bpewms t, Cpennee chope}g/le Cuna Tsru
rpy3am,, T c BpeMs t,, ¢ a, m/c F H
1
2
3
4
)
6
7
8
9
10
Macca e Bpewms t, Cpennee Ycrcopelgne Cuna Trun
rpy3am,, r c Bpems t,,, ¢ a, m/c F e H
1
2
3
4
5
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Macca e Bpewms t, Cpennee chopelgne Cuna sirn
rpysam,, T c BpeMms t,, ¢ a, m/c Fuse, H
6
7
8
9
10
Macca Ne Bpewms t, Cpennee choper;ne Cuna Tsru
rpy3am,, r c Bpewms t,,, ¢ a, m/c F, H
1
2
3
4
5)
6
7
8
9
10
Macca e Bpewms t, Cpennee YCKOPGI-;I/Ie Cuna taru
rpy3am,, T c Bpems t,,, ¢ a, m/c F s H
1
2
3
4
5
6
7
8
9
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Tabauua 4. Onpenenenue Ko3(pPUIHEHTA TPEHUS

Cpennsist Macca

*Cwuta tpeaus, H Kosxdpunuent tpenus
Teaa, KT p ’ bun P

* 3HaueHue CWIBI TPEHHUs OTpesenseTcs u3 rpaduka

O0pa6oTKa pe3yabTaTOB U3MepeHus. Paccuntaem aOCOMOTHYIO U OTHO-
CUTEIILHYIO TIOTPEITHOCTH U3MEPEHUH MPU TBUKCHHUH Teja 0€3 TPSHUS s
BTOPOT'0 3HAYEHUS Macchl rpy3a (Tabdmuma 1).

e CpeaHee KBaJpaTU4YHOE OTKJIOHEHHE (IUCTIEPCHUsi):

KOJIM4ecTBO u3Mepenuid N = 10, cpexnee Bpems najenus t, u t; —u3

Tabiuie! 1 A1 BTOpOro 3HaYEHUS! Macchl Irpysa.
e Cayuaiinasg ommoka At, M omMOKa 0JHOKPATHOIr0 U3MepPEeHH

At -
At, =t, -oc= At

cn

=a-At, =9910"c.

(o]
rae koddduuuent CreronenTa t = 3,25,
JOBEpUTENbHAs BepoITHOCTH o = 0,99,

leHa Jienenus cekynaomepa At =1 mc.

e [IlorpemHocTs H3MepeHust BpeMeHu At :
At = \/(Atm )2 + (Ato )2 =

e OTHOCHTE/IbHAS MOIPEIIHOCTD 8, YCKOPeHHs TeJia a:
Aa 2At
8, =—,tme 8, = —=
a t,




OTHoOCHUTeIbHAS MOTPEITHOCTD OF CHIIbI TATH F

8': AFmﬂz , FI[e SF :( a J(&j :( a Jga =
F .. g-al a g-a

2
3HaueHUE & U3 TaONHIBI 1 JUIs BTOPOro 3HA4YEHHs Macchl Ipy3a; g = 9,81 m/c”.
AOGCoI0THASI MOTPemHOCTb A Fyy, eI TSITH F oy

AF, =F, -8 =
3HAYCHUC Fmﬂe nu3 Ta6J'II/II_IbI 1 JJIA BTOPOI'O 3HAYCHUA MACChI I'py3a.

OTHoOCHTEIbHAS MOTPEITHOCTH Oy MACChI TeJia M
2 2
Am A
S, =—,rne 9, = 1+[ a J (—a]= 1+( a J S, =
m g-a a g-a

3HAYCHHE & W3 TAONHIIBI 1 JUTst BTOPOTO 3HAYCHHS Macchl Tpy3a; g = 9,81 m/c2.

ADCOJIIOTHASI MOTPEIIHOCTH AM Macchl Tejia M:
Am=m-J,, =
3HaueHUe M u3 Tabnuibl 1 A1 BTOPOTro 3HaYeHHsI MacChl Tpy3a.

OxoHYATEJBHBIHA Pe3yabTAT IKCIIEPUMEHTA 0e3 TPEeHHs:
m =m, £ Am=

oKCnep

OTHocHuTeIbHAS! NOTPENIHOCTD Oy KO3 UIHeHTa TPeHUs |

2 2
AF 2 AF
A“ , TIIe S = mp +(A_mj = Fmp +(6m)2 =

o0 =

n

T " F., m

mp

Cuna tpenus F,, onpeznensercs n3 rpapuxa.

Ecmu A F,,. << 0,025 H, 3nauenne A F,,, = 0,025 H (uena nenenus Ha
rpaduke). Mnaue, 3nauenne A F,, = AF,,. (abcomroTHas morpemHocTs
CHJIBI TSITH).
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e AO0COMIOTHAS MOTPEeMIHOCTH Al KO3 puIeHTA TPeHHS L.
Ap=p-3, =

3Ha4YeHHeE L Oepercs u3 Tadaulsl 4.
e OxoHYATEJbHBII Pe3yJbTAT IKCIEPUMEHTA ¢ TPEHUEM:

Haxcnep = Mcp + A“ =

OKOHYATEJIbLHLIN PEe3VJIbLTAT:

Teopernueckoe 3HAUCHHE MACCHI TENA, KT Miyeop =

3KCHepI/IMCHTaJ'IbHOC 3HAa4YCHUEC MACChI TCJIa, KI': mm,,ep =

Cwuna tpenus, H: F,,, =

H+

Koa¢huuuenT TpeHust: Woxenep =

BpIBOABI:

I+
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