JIABOPATOPHASA PABOTA Ne 1 3
JBUKEHUE OJI JEMCTBUEM ITOCTOSITHHOM CHJIBI
10.B.Tuxomupos

O3HakoMbTECh C TeOpuel B KOHCHeKkTe U yueOHuke (CaBenbes, T.1, §8, 9, 13, 15,
17). 3anycture nmporpammy PHYSICS\BOOKS.exe. Illenkaiite 1eBON KHOMKOM
MBI Ha KHOIKE «l)» CIpaBa BHHU3Y, MOKa He MosiBUTCA KHomnka «HaxiaonHas
IJIOCKOCTh». Haxxmure ee u kHONKY «DPU3UKay.
HEJb PABOTDI:

* Bbe106op ¢u3nuecKkoil MOJENH JJIsl aHAJIU3a ABMKEHUS Tella.

* MccnenoBanne IBUKEHUA TeJA C MO IEMCTBUEM MOCTOSHHOM CHUIIBL.

* DKCIEPUMEHTAIBHOE ONPEACIICHUE CBOMCTB CUJI TPEHHMS IOKOSI U JBHIKE-
HUSIL.

* OmnpeneneHue yCKOpeHusi CBOOOIHOTO MajieHus Ha OOJbIIONH BhICOTE Haj
MOBEPXHOCTHIO 3€MIIH.
KPATKASA TEOPUA:
JUHAMUKA - yacTp MEXaHMKH, U3y4darolasl CBSA3b ABVIKCHHS Tela C MPUUMHA-
MU, KOTOpbIE €r0 BbI3BAJIU.
JMHAMUNYECKHUE xapakTepUCTHKU 3TO TaKWe XapaKTEPUCTUKH JIBUKEHUS, ObI-
CTpOTa U3MEHEHUSI KOTOPHIX (IIPOM3BOIHAS IO BPEMEHH) IIPOIOPLIMOHATIEHA OIIpe -
JEJIEHHON XapaKTepUCTUKE BHEIIHETO BO3AeHCTBUSA. ONHOW U3 JUHAMHUYECKUX Xa-
pakrepucTuk asrkenus MT ssisercs UMITYJIBC p= mv,
MACCA m ecTh KOTMYECTBEHHAS XapaKTEPUCTHUKA UHEPTHOCTH Tea.
NHEPTHOCTD ecth CBONCTBO Te€la MPOTUBUTHCA IMOMBITKAM HU3MEHUTH €ro CO-

CTOSIHUE JBUKEHUSL.
JTMNHAMUWYECKOE YPABHEHUE niist umnyibca (MHOTAQ €ro Ha3bIBAIOT «ypaB-

dp _ =
HEHHUEM JIBUKEHUS TEJIa» UM «BTOPHIM 3aKOHOM HbroTOHAY) a Feym . CnoBec-

Has (OPMYJIUpPOBKA: «OBICTPOTAa M3MEHEHHS HMITYJIbCa OMpPEAENseTCs CyMMOM

BCEX CHJI, ICHCTBYIOIIUX HA TEJIO».

BTOPOUM 3AKOH HBIOTOHA ectb cneactBue IMHAMUYECKOTO YPAaBHEHUS HJIS
N

—

MMIIyJIbCa TeJIa ¢ IIOCTOSHHON Maccoi u umeeT Buy ma= ) F
=1

CUJIA TPEHUA CKOJIB)KEHUS Bo3HMKaeT mpu CONPUKOCHOBEHUHU JIBYX IO-

BEPXHOCTEH TEJI W HAIWYUU JBUKEHHUS OJHOM MOBEPXHOCTU OTHOCUTEIBHO IPY-

TOM.

CBOMCTBA CHIIBI TPEHHUS CKOJIBKEHHS

* HampasJ€Ha IPOTUB CKOPOCTH,

* HE 3aBUCUT OT BEJIMYMHBI CKOPOCTH,

* MPOIOPIHOHATBHA BEIMYMHE CHIIBI N, TPHKUMAIOIIEN TTO HOPMAJIA OJTHO TEJO K
TOBEPXHOCTHU APYroro |Frp|= kN

CHUJIA TPEHUA [TOKOS Bo3HMKAET IpU CONPUKOCHOBEHNHN MOBEPXHOCTEU ABYX

TE€JI ¥ HAJIMYUU COCTABIISIOUIEN CUJIBL, IPUJIOKEHHON K OJTHOMY M3 TEJl, HAaIllPaBJICH-



HOM BJOJIb MOBEPXHOCTEN U cTpemsiiielics Bbi3BaTh ABWKeHus (CBJI) manHoro

TCJ1a BAOJIb ITIOBECPXHOCTHU APYTOIO.
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— >

FTP.HOK
He wu3o0pakeHBI cHa TSXKECTH U
CHJIa PEaKIMH OmMophl (MoxymaiTe,
rIe Kakaas TpUiIoKeHAa H  Kak
HaIpaBJIcHA)

CBOMCTBA CHIIBI TPEHHUS MOKOSI

* HalpaBj€Ha MPOTUB COCTABJISIOLICH CHIIbI
CB/,

* paBHa (4O OMpeaEJIEHHOro Mmopora) Mo Be-
auunrHe cocTaisitonien cuiibl CB/,

* HMMEEeT MaKCUMaJIbHOE 3HAYCHHUE,

MaKCUMaJIbHOE 3HAYEHUE CHUJIbl TPEHUS MOKOs

IPONOPLUHUOHAIIEHO BEJIMYMHE CUJIBI N, CoKUMa-

FOLLEHT TTOBEPXHOCTH 110 HOPMAIH |Fii, | = kN

3AJJAHME: Brisenute (opmyiy i HOPMUPOBAHHOTO YCKOpeHHUs KyOuka (a/g)
B naHHoi JIP u ms yckopeHus cBOOOAHOIO MajieHus: Ha 0oJbloil BeicoTe h Han

ITOBEPXHOCTHIO 3€MIIH.

YKA3AHUWS: Beimumurte dhopmyiy st BToporo 3akoHa Hetorona. IloscraBsTe B
Hee BCE pealibHble CHJIbI, ACHCTBYOIME Ha KyOuK. CHpoeKTUpyiTe MoydeHHOe
BEKTOPHOE YPaBHEHHE HA BEPTHKAJIbHYIO U TOPU30HTAIBHYIO OcH. Pemmre cucre-
My ypaBHEHUW W, Pa3JeiIMB CJ€Ba M CIpaBa Ha Mg, HAUAUTE HOPMUPOBAHHOE

YCKOpEHUE.
CXEMA YCTAHOBKH

3apucyiTe ¢ 3KpaHa MOHUTOpA IOJIE JBUKEHUS TEJa C PEryJIiTOPaMH COOTBET-
CTBYIOLIUX [TapaMeTPOB (YKAKUTE, YTO OHHU PETYIUPYIOT).

Mexanvka : HaxnoHHaa nnockxocTtes
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METOJIUKA u IIOPAJIOK NI3MEPEHUI

BHuMaTebHO pacCMOTpPUTE KapTUHKY HA 3KpaHe MOHMTOpa. HaxkaB MbIIIbIO, CHU-

MUTE KPECTUK OKOJIO METKH «DHUKCUpOBaTh». YCTaHOBUTE C MOMOIIBIO JIBUKKOB

PEryISTOPOB

1. yroa HakJIOHa MJIOCKOCTH, PABHBIN HYJIIO,

2. 3Ha4YE€HHE BHEIIHEN CUJIbI, pABHOE HYIIIO.

3. nepBoe 3HaueHue KodhduImeHTa TpeHus, ykazaHHoe B Tabnuie 1 ayis Baiieit
Opurazpi.

Haxxumasi MBIIIBIO Ha KHOIIKY PEryJiATOpa BHEIIHEW CUJIBI HAa SKpPAaHE MOHHUTOPA,

CJIeIUTE 3a ABUKECHUEM CHHEU TOYKHM Ha rpaduke CHIIbI TpeHUs (CIpaBa BBEpXY) U

3a noBeAeHueM KyOuka. [lorpeHupyiitech, ycTaHaBiMBasi HOBOE 3HaUEHHE BHEIL-

HEW CHJIBI TIOCJIC 3aBEPIICHMs JBMKCHHUS KyOWKa W cHuUMas Qukcanuio (youpas

KPECTHK).

IMosyunTe y npenogasaresisi 10MYyCK I BHINOJTHEHUS] M3MEpPEeHUil.

[Ipuctymnaiite K U3MEpEeHUsAM, HAUMHAs C MOJIOKUTENbHbIX U ManbIX (0.1 mg) 3Ha-

YeHU BHEIIHEN cuibl U u3MeHss ee Ha 0.1 mg. Cuy TpeHus omnpeneisiTe mo

rpaduky cnpaBa BBEpXY 3KpaHa, a BEJIMUMHY YCKOPEHHMs - HAOJI01as1 YUCII0, KOTO-

poe MOSIBJISETCS HAa MeCTe 3TOro rpaduka, Korja oH vcuezaer. Pe3ynbraTel H3Me-

pEHUM CUJIbI TPEHUS M YCKOPEHHs 3amuchiBaiTe B TaOnMIly 2, 0Opasel KOTopou

npuBeieH Hike. [loBTopuTe M3MepeHust ais Tpex APYrux KodPQUIMEHTOB Tpe-

HUS1, 3HAYEHUS KOTOPBIX YKa3aHbl B TaOnuUIIE 2.

Ta6auna 1. 3Hayennst Ko3pHUMEHTOB TPEeHUs NOKOs (HE EPEPHUCOBBIBATD
Howmep M L 3 Howmep M 8 V8
OpwuraJibl OpwuraJibl
1 0.5 0.6 0.7 5 0.55 0.65 0.75
2 0.51 0.61 0.72 6 0.56 0.66 0.76
3 0.52 0.63 0.73 7 0.57 0.67 0.77
4 0.54 0.64 0.74 8 0.58 0.68 0.78
Taoauna 2. Pe3yabrarsl H13MepeHnid (KOJM4eCTBO U3MepeHuii u cTpok = 10)
Homep W= M= M=
mme- [ F/mg |Fp/mg| a | F/mg|Fwp/mg| a |F/mg|Frp/mg| a
peHus (m/c?) (m/c?) (m/c?)
1 0.1
2 0.2
g(w/c?)
OBPABOTKA PE3YVJBbBTATOB U O®POPMJIEHUE OTYETA:
1. [Toctpoiite Ha onHOM uepTexe TpaduKd 3aBUCHUMOCTH CHIIBI TPEHHUS OT
BHEIIIHEN CUJIBI U YCKOPEHHUSI OT BHEIITHEN CHUJIBI.
2. ITo naknony rpaguka a = f(F/mg) onpenenure 3HaueHue g, UCoab3ys Gop-
MylTy &= o)




3. Breruncnure cpegHee 3HaueHue g  aOCONIOTHYIO OMIMOKY CPEeIHEro 3Hade-
HUSA 8.

4. Beruncnure BeicOTy h Haj MOBEpXHOCTHIO 3EMIIHM, HA KOTOPOIl TPOBOJUIIHCH
DKCHEPUMEHTHI.

Bomnpocs! u 3a1anust 1Ji CAMOKOHTPOJIA 1o padore 1 3

Urto uzyyaer nuHamMuKa?

JlaiiTe onpeneieHue TMHAMAYECKON XapaKTEPUCTUKH IBUKEHUS?

YT0 Takoe TMHAMUYECKOE YpaBHEHUE?

Yo Takoe macca?

UTO Takoe UHEPTHOCTH?

JlaiiTe onpeneneHue UMITyJIbCa.

ChopmynupyiiTe CBOMCTBO aJINTHBHOCTH UMITYJIHCA.

Hanumwute nuHamMuyeckoe ypaBHEHUE JJIsl UMITYJIbCa.

9. Yrto Takoe cuna?

10.ChopmynupyiiTe NPUHIMI CYNIEPIO3ULIUN CUII.

11.Y1o0 Takoe BzauMoaencTeue?

12.Chopmynupyiite TpeTuil 3akoH HproToHa.

13.Copmynupyiite yCinoBusi, Mpu KOTOPHIX YCKOPEHUE MPSMO MPOMOPIIUOHATBHO
cuJe.

14.3anumuTe Gopmyity BToporo 3akoHa HeioToHa npu ycioBuu, uro maccy MT
MOYKHO CUHUTATh IMOCTOSIHHOM.

15.Hanumure hopmyity 17si BBIYUCIEHUS CKOPOCTH TeJla 1o 3aJaHHON CUJIe.

16.Hanmmure dhopmymy uisi onpeneseHuss 3aKOHa JBUIKEHUS Teja 1Mo 3aJaHHOU
CHIIE.

17.1Tpu KakuX yCIOBUSIX BO3HUKAET CUJIa TPEHUS CKOJIbKECHHUS?

18.Kak HanpaBieHa CHJIa TPEHUS CKOJIbKEHUSA?

19.Hanumure COOTHOILICHUE, ONMPENCAIONIECEe BEIUUYNHY CHIbI TPEHUS CKOJbXKE-
HUSIL.

20.ChopmynupyiiTe yCcIoBUsl, MPU KOTOPHIX BO3HUKAET CUJIA TPEHUS MOKOS.

21.Kak HampaBiieHa CHJIa TPEHUS TOKOS?

22.Yemy paBHa BEeJIMUYMHA CUJIBI TPEHUS TTOKOSI?

23 . Hanumure Gopmyiy, Onpeaensionly0 MaKCUMaabHOEe 3HAYEHUE CHIIBI TPEHUS
MTOKOS.

24 3anumute GopMyITy 3aKOHA BCEMUPHOTO TATOTEHUS.

25.3anumuTe BhIpaXKeHUE ISl CUIIbI TSXKECTH.

26.BeiBeaute Qopmyity mis yCKOpEHHsI CBOOOJHOTO TMAJEHUS HA TOBEPXHOCTH
3emnu g .

27.BeiBenute (hopmyily, CBSI3BIBAIOIIYIO YCKOPEHUE CBOOOJHOTO MaJCHUsI Ha BbI-

coTe h HaJi TOBEPXHOCTHIO 3eMJIH g C YCKOPEHHEM CBOOOJHOTO MaJICHUS Ha TO-

BEPXHOCTH 3EMIIH g .
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