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N3MEPEHNE CKOPOCTU ABMKEHUA ITYJIN
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4. Beenenue B GU3NYECKUN MPAKTUKYM.

IlIpubopwr u npunaosedx’cHocmuy: MTHEBMATUUECKOE PYXKbe, IyJH, JIMHEHKA,
OyMakHbIE JUCKH, SICKTPOABUTATENb, OATTUCTUUECCKUA MAsSTHUK.

BBEJAEHHUE

B pabote ncmonb3yroTcs ABa METOoAa M3MEPEHMs] CKOPOCTH IoJieTa ITyJIH:
KUHEMATUYECKUN U IMHAMUYECKHM.

Kunemamuueckuii Mmetop (cM. puc. 1.3.1) ocHOoBaH Ha TOM, 4TO 3a BpeMs t, B
TEYCHHE KOTOPOTO IyJIs MPOJIETAET U3BECTHOE paccTossHre d MeXTy paBHOMEPHO
BpAIAIOMIMMHUCS OyMaKHBIMU JUCKaMHU, OHM MOBOpPAuMBaIOTCS Ha yroia ¢. Ha
puc. 1.3.1 A u A’ — TOUYKH, B KOTOPBIX ITyJIsl MPOOHIIa ObI TUCKH, €CTIH OBl OHH OBLITH
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Puc. 1.3.1 Puc. 1.3.2
HEMOJIBWKHBI. B ciyuae BpaImiarommxcsi TMCKOB IMyJisl TPOOMBaeT BTOPON JTUCK B
touke B. Torma, 3anucaB COOTBETCTBYIOIIME KUHEMATUYECKHWE COOTHOIICHUS ISt
JBIDKCHHSI TyJIA MEXIY JIMCKaMU W BPAILCHUS JUCKOB, JIETKO IMOJIYYUTh, 4YTO

Y Onucanue UCIIPaBJIEHO U fononHeHo npenogasarensiMu KOO® AnexcannposeiM B.H. n BacunseBoit 1. A.
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CKOPOCTh TYJIM » HaxoauT 1o ¢opmyiie v =@ d/p, Tne @ — yriaoBas CKOPOCTb
BPAIICHUS TUCKOB.

B ounamuueckom wmerone CKOpPOCTb MyJHM OIpPENENSETCS MO OTKIOHEHHUIO
MasiTHUKA D TI0CITe HeyIpyroro CTOJIKHOBEHUS €ro ¢ JeTsmiei myinei (cM. puc. 1.3.2),
npudeM cumuraercs, 4to b<<l|. DTOT MeTox MO3BOJSIET C TOMOIIBIO 3aKOHOB
COXPaHECHHUS UMITYJIbCa U SHEPTUU PACCUUTATh CKOPOCTH My, PaccMOTpUM MOMEHT
COyJapeHusl MyJId C MAacCUBHBIM MasTHHKOM. PaccMmaTtpuBaemasi cucTeMa Tenl He
SIBJISICTCS. 3aMKHYTOM, TaK KaK Ha Hee JICHCTBYIOT BHEIIHWE CHIIBI: CHIIBI TSHKCCTH
MyJd W MasTHUKA ¥ CHWJIa HATSHKCHUS HUTH MAasTHHKA, MPEHEOpedb KOTOPHIMU
Henb3s. OTHAKO B MOMEHT COYIapeHUs MPOSKITUH STHX CHJI Ha TOPU30HTATLHYIO OCh
PaBHBI HYJIO, CIIEJIOBATEIILHO, COXPAHSIETCS MPOSKIINA MEXaHUIECKOTO UMITYJIhCa Ha
rOpU30HTAIEHYIO0 0ch OX — HampaBieHue nojera mynid. [loaToMy, 3amucas IS My
Y CUCTEMBI «ITyJIS + MasSTHUK» 3aKOH COXPaHCHHUs UMITYJIbca B0 ocu OX (cMm. puc.
1.3.2) u yuuThIBasi, 4T0 Macca MastHuka M MHoro Oosbiie Macesl mysu m (M >>m),
MOYKHO TTOJTyYHUTh, YTO CKOPOCTh CHCTEMBI U ITOCIIE y1apa paBHa:

u=mo/(M+m)=mo/M, (1)

TJie © — CKOPOCTH ITyJIM 0 YAapa.
[Tocne ynapa mynu MasTHHK, MOJYYUB CKOPOCTH U, OTKIIOHHJICSI HA yTON
(cMm. puc. 1.3.2). IIpeneOperass moTepssMH SHEPIUU HA COMPOTUBIICHHE BO31YyXa,
MOJKHO 3aIKcaTh 3aKOH COXPAHCHUS MEXaHWYCCKOW YHEPTUH JUTSI CHCTEMBI «ITYJIs
+ MasATHHK» TIOCJIE ylapa W HAWTU BHICOTY N, HA KOTOPYIO MOMHSIICS LIEHTP Macc

CUCTEMBI:

h=u?/2g. (2)

Tak kak 1o ycioButo sxcnepumerTa b<<I, To BeicoTa paBHa:

h=1-1I'=1-yI?-b* =1(1-1-b*/1?) =b*/ 2I. (3)
U3 (1) — (3) momyuaem:
v=(0bM/m)/g/l. (4)

Yaoap nynmu O MasSTHUK HEYNPYTMd, IOCKOJIBKY 3HAUYUTENbHAs YacTb
KUHETUYECKOW DJHEPruy JIETAIIEW IIyJM IIOCHE COYNApEHUs C MAasTHUKOM
NEePEXOAUT BO BHYTPEHHIOK SHEPIHI0 CUCTEMBI (pacxoAyeTcs Ha HEyHpyryro
nedopmaliio MasgsTHUKA U MYJIU U T.I1.).

OIIMCAHME SKCHHEPUMEHTAJIbBHOM YCTAHOBKH

Kunemaruueckuii meroa. Ha nyTu nBMKeHHS ITyiu yCTaHABIMBAKOTCA J1BA
OyMaXHBIX JIMCKa, 3aKPEIUICHHBIX Ha OCH, IMapauIeIbHON HAIPaBJICHHUIO
newkenus mynu (cm. puc. 1.3.1). PaccrosiHme Mexmay auckamu (UKCHUPOBAHO.
Jucku TpuUBOIATCS BO BpalleHue oanekrtpoaBurateneM. Ilocie BeicTpena
ANEKTPOABUTATEb  BBIKJIIIOYAETCS, OyMakHble  JUCKA  CHUMAIOTCSI |
HaKJIaAbIBAIOTCS JAPYyr Ha Jpyra Ha CHEUUATBbHBIA CTOJUK C KpPEmsiuM
YCTPOMCTBOM, TaKUM e, KaKk U Ha OCH JJIeKTpojaBurateis. Ha BepxHem aucke



IPOBOIATCS JIMHUM, COSTUHSIOIINE IICHTP AUCKA C POOUTHIMU MyJIeH JbIPOYKAMH
Ha IIEPBOM U BTOPOM Jucke. [1onydeHHBIH yro ¢ u3MepsieTCss TPAHCIIOPTHPOM.

JunamMuyeckuii meroa. Ha myTu [ABWKEHHS IyJdM YCTaHABIHBACTCS
MAaCCHBHBIM MAasTHHWK, IOJBEIIEHHBIM Ha JUIMHHBIX HUTAX (cMm. puc. 1.3.2).
[leHTpanbHas 4acTh MasgTHHKA 3aII0IHEHA IUIACTHINHOM. JIeTsImas mysist, Bpe3asch
B MasTHHK, 3aCTpEBAcT B IUIACTHIHHE, IE€peaaBas MAasSTHHUKY CBOH HMITYJIbC.
OTKIOHEHHE MasTHHUKA D 1Mo ropu3oHTaNM OTCUMTHIBaeTCs Mo mikane (Ha puc. 1.3.2
IIKaJia HE [TOKa3aHa).

N3MEPEHUSA U OBPABOTKA PE3YJIBTATOB

1. IlpuroToBsTe 1Ba OyMa)KHBIX JAMCKA, HAIMUIIUTE HAa HUX HoMmepa | u 2 u
3aKperuTe MX Ha OCH JBUTATeNs TakK, 4yToObl 00O3HAYEHHBIE CTOPOHBI OBLIU
oOpaIleHbl K CTBOJY PY>Kbsl.

3anumuTe B TETpaJb MACIOPTHBIE AAaHHBIE YCTAHOBKHU. YAaCTOTY BpallCHUSA
nBuratelis N (00/MuH), paccTosIHUE MEX Ty quckamu O, 1uuHy | 1 Maccy MasTHUKA
M u ommbku ux usmepenus. Bapecbte myito, mepecurTaTe N B @ U 3alUIINATE B
TeTpajib KaK pe3yybTaThl, TAK U OMUOKH U3MEPEHUS M U BBIUUCICHUS .

2. 3akpenure OyMa)KHbIE TUCKU HA OCH YCTAHOBKHU U 3aps/IUTE PYKbE.
Yxkazanue. Pyxkbe 3apszkaiiTe ¥ cTpejsgiTe U3 HEIr0 TOJAbKO B IPUCYTCTBUH
npenoaaBarTeis Wi HHKeHepa!

3. BxmounTte paBUTaTENh, BpamaloOmUMi AWCKU. [IpomsBens BBICTped,
BU3YaAIIbHO 3a()MKCUPYHTE MaKCUMAJIBHOE OTKIIOHCHWE MasTHHKA D 1o mkaie u
3aMMILNATE 3TO 3HAYECHHE B TeTpadb. Brikimounte aBurarens. CHUMUTE OymMakKHbIE
JIVCKU ¥ U3MEPHTE YroJ MOBOPOTA JUCKA ¢ Y 3AMUIIUTE ITO 3HAYEHUE B TETPAIb.

4. PaccuuTaiiTe CKOpOCTh ITyJJd KHHEMAaTHYECKUM METOoAOM. JlaHHbIe
W3MEPEeHNH W BBIYMCICHUN BHecuTe B TaOmmiy 1. Paccumraiite OTHOCHTEIBHYIO
omoOKy € [4] onpeneneHus CKOPOCTH My KHHEMATUIECKHM METOJIOM.
Tabnuya 1

d, M n, o0/MuH | @, pan/c @, pan Ux, M/C g, %

5. Paccuuraiite CcKOpoCTh MyJIM JUHAMHUYECKUM METOJOM. JlaHHBIE
U3MEpPEHUI U BBIYHCICHUN BHEcHTE B TaOuuily 2. PaccumraiiTe OTHOCHUTEIBHYIO
omnOKy € [4] onpeneneHus: CKOPOCTH MyJTU TUHAMHYECKAM METOJIOM.
Tabnuya 2
M, kr I, M m, KT b, M Dy, M/C g, %

BOITPOCHI 1 YITPA’KHEHU A

1. Kak MOXHO OOBSICHUTH PACXOXKICHHE B 3HAYCHHSIX CKOPOCTH IIYJIH,
MOJYYEHHBIX U3 JAHHBIX KHHEMATUYECKOTO U TMHAMUYECKOTO METOJIOB?



2. Kak paccuntath M3MEHEHHE BHYTPEHHEW DHEPTUU CHUCTEMBl «MAasSTHHK—
yJisH» TIPU HEYTIPYTroM yaape?

3. Kak uaMeHsTcs pe3ysibTaThl SKCIIEPUMEHTA, €CIIU TyJid BIETAeT B MasiTHUK
M0J1 HEKOTOPBIM YTJIOM 3 K TOPU3OHTY?

4. YeMy paBHO HATsDKCHHE HHUTEM MasTHUKA JI0 yJaapa Nyld U
HEIMOCPEICTBEHHO Toclie yaapa?

5. Kak HampaBiieHO U 4eMy paBHO YCKOPEHHE MATepUaIbHOM TOUKH IpPH €€
JIBH>KCHUU 110 OKPY>KHOCTH C MOCTOSIHHOM IO BEJIMYMHE CKOPOCThIO? SBIISIETCS Jin
3TO JIBUKEHHE PABHOMEPHBIM WJIM PABHOYCKOPEHHBIM?

6. MO>XHO I CUATATh PAaBHOYCKOPECHHBIMU JBUKECHUSMH:

a) majieHue Kycka Meja co crtoJia?

0) majieHue JIKCTa C IepeBa Ha 3eMITI0?

B) IMOJIET MapalllOTUCTA IO PACKPBITHUS Mapaniora?

I') MOJIET MapalllOTUCTa TIOCIe PACKPBITUS Mapanitora’?
1) TIOJIET CIyTHUKA IO KPYroBoi opOuTe?

7. Kakyio CKOpOCTh — CpEIHIOI WJIM MTHOBEHHYIO — BBl OIpEleNsieTe C
MTOMOIIIBIO YCTAaHOBKH J1abopaTopHOi paboTer Ne 1.3 KMHEMAaTHYECKUM METOJIOM U
TUHAMHYECKHIM METOA0M?

8. Kak paccumraTh, Ha KaKyl0 MaKCHUMAJIbHYIO BBICOTY TOJAHHUMETCS TEIIO,
OpollIEHHOE BEPTUKAIBHO BBEPX CO CKOPOCTHIO 0g? Uepe3 kakoe BpeMsi OHO BEpHETCS
o0OpatHo?

9. dBnsercs nu cucTeMa «IyJisi — MasTHHK» 3aMKHyTonW? Kak paccuutaTh
CKOPOCTb MasiTHHKA TOCJIE TIOTaIaHusI B HETO TTyJn?

10. CoxpansieTcst 11 MEXaHHUIECKask JHEPTHUS CUCTEMBI «ITyJIsl — MasATHUAKY TIPU
yaape myJid 0 MasiTHUK?

11. PaccumraiiTe, Kakas A0JiI KMHETHYCCKOW SHEPTUU MYJIH MEPEXOIUT BO
BHYTPEHHIOIO SHEPTHIO YU U MasiTHUKA MPU UX COYIAPEHUMU.

12. CpaBHHUTE BEJIUYUHBI CKOPOCTH MYJIH U, U Dy U YKOKUTE BO3MOXKHBIC
MPUYUHBI PACXOKICHUS PE3YIhTaTOB.

13. BreiBenute (popmMyIibl ISl OIICHKH MOTPEITHOCTH OMPEIEICHUSI CKOPOCTH
MyJd KHHEMATHYECKUM U TUHAMUYECKUM METOTaMH.



