§ 34] 3AKOH COXPAHEHHWS BPAUIATEJBHOIO WMMNYJILCA 176

" do
OsuscHOl ocu 8pauieHus Ha Yyearosoe Yckoperue i PABHO MOMERMY 6Heul-
HUX CUA OMIHOCUMIeNbHO MOt dce ocu.

Jns Aywwero ysicHerHs ypasHenus (33.4) npHBegeM APyro# gro BLBOL, OCHO-
BAHHLIAL HENOCPEICTBEHHO HA yPaBHEHHWH IBW:KEHHs MaTepHasbHO Toukw. Ilocsen-
Hee B CJyyae BpalleHHst MaTepPHaJbHON TOUKH BOKPYr HENONBHMKHOH OCH HMEET BHJ
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NMIIEM TaKue COOTHOWEHHS AJA KaXJOH Mare DHANbHON TOUKH, a 3aTeM CJIOXHM HX.
Torpa Ml cHoBa mpugeM K ypaBHenuio (33.4). Tlpu 3TOM Bce BHYTpeHHHe CHJIB!
HCKJII04aTCs, Tak uto nojg M B ypaBHenur (33.4) ciegyeT IOHUMATL MOMEHT OJHHX
TONLKO BHEWHHX CUJ. JTOT 3JEMEHTApHbIA BLBOA 0G/NajaeT, ofHaKo, TeM HELOCTaT-
KOM, YTO OH jaeT ypaBHEHHe BpalllaTeJbHOTO IBHKEHHsS TOJbKO B HacTHOH dopme
(33.4), Ho ue B ofwell ¢popme (33.3).

3. Anasorus Mexpy IBHMKEHHEM MaTepHaJbHOH TOUKH H Bpalle-
HUEM TBEpPAOro Tejga OTHOCHTEJNBbHO HEMOIBHXHOH OCH MOMKET ObiTh
npocJexena aaganine. Ecau MatepuasbHas Touka BpaIaeTcs Mo OKp Y-
HOCTH, TO 3JEMeHTapHas paboTa NpPH NOBOPOTE HA yroa de¢ pasHa
dA=Fds=Frdp=Mdg. Taxoe Xe Bblpa)KeHHE NOJYUHTCA H /s
TBEPIOrO TeJa, TaK KaK €ro MOXHO paccMaTpHBaTb Kak CHCTEMY
MaTepHaJIbHBIX TOYEK, BpPaUlAILUXCA C O0uieH YrJIOBOH CKOPOCTHIO ®.
BHyTpeHHHE CHJBHI HCKJIOYAIOTCA, TAaK KakK B CJydyae TBEpLOro Tena,
Kak Obuio nokasaHo B § 24, oHu pabotel He coBepuwator. Hrak, nmag
TBEPJIOrO TeNa

dA =M de. (33.5)

Posab cusbl MrpaeT MOMEHT BHEIUHHX CHJ, pOJb JHHEHHoro nepeme-
IleHHs — YIJIOBOE MepeMerleHHe.
KuneTHyeckasi 3HEPrusi BpalIAOErocs TBEPAOro Teja Npeacras-
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STH BBIPaXKEHHA HANIOMHHAIOT COOTBETCTBYIOLLHE BhIpaXKeHHs /IS KHHe-
THYECKOH 3SHEPrud MaTepuasbHOil ToukH. OHH NMOAyyaloTes U3 NOC/Ael-
Hux QopmanbHOH 3ameHo#t m-—>/, v—>w, p—>L.

§ 34. TlpuMepsl Ha 3aKOH COXPAHEHHS BPAIIATENbHOTO HMIYJbca

1. TloyunTesbHEE JEMOHCTPALHOHHLIC ONBITHL HA 3aKOH COXPaHeHHs
MOMEHTA HUMMYJbia MOMXKHO OCYI€CTBHTh C MOMOILBIO TaK Ha3blBaeMOH
ckamou JKykosckoeo (1847 — 1921). Ckambsl J)KyKOBCKOro IpeACTaBasieT
CoGofi CTYJ, CHIEHbe KOTOporo HMeeT ¢opMy Aucka. IUCK MoxkeT
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cBOOOJHO BPAILATHCA BOKPYI BEPTHKAJbHOH OCH HA INAPHKOBBHIX NMOJ-
ILMNHHKaX. Bo BpeMsi onbITa AEMOHCTPATOP CAAUTCS HJIH CTAHOBHTCSH
Ha CKambio JKYKOBCKOro M, OTTaJKHBAasCh OT HOJA, MOXKET IIPHBOJUTH
ee Bo BpaweHHe. [locse npekpaineHns ToJYKa €HHCTBEHHBLIMH BHELI-
HUMH CHJIAMH, KOTOPHIE MOTYT CO37aTh MOMEHT OTHOCHTEJBHO OCH Bpa-
LEHHUS], SIBJISIIOTCA CHJIbI TPEHHS W COIPOTHBJEHHs BO3ayxa. CHJbI Tpe-
HHs 6Jarozapsi npUMeHeHHIO IIAPHKOBBIX NOAUIMIHHUKOB OYEHb MaJbl,
a CONIPOTHBJIEHHE BO3[4yXa MOXKET He IIPUHUMATbCA BO BHUMaHMe,

Puc. 60.

I0Ka 4uCja0 06OpPOTOB CKaMbH HeBesMKO. 1103TOMy MOMEHT HMIYJbca
CHCTEMBI, COCTOSLIEH M3 CKaMbH W JEMOHCTPATOpa, OTHOCHTEJNBLHO OCH
BpallCHUs] HE MOXKET MEHATbCA BO BPEMEHH, €CJAH CHCTeMa Mpejo-
cTaBJeHa camol ceGe.

Hemoncrpatop Ha cKambe JKyKOBCKOro, OTTOJKHYBIUHCH HOTOIO OT
nosa, NMPHBOAHT €e¢ BO BpalleHHe. BmecTe co ckambell Bpallaercs u
OoH caMm. Bo Bpems BpallleHHs BpallaTeNbHBIH HMIYJbC CHCTEMBI GyJeT
0CTABAThCH NOCTOSIHHBIM. Kakne 6bt BHYTpEHHHE [BHKEHHS HH COBEp-
l1aJiCch B CHCTeMe — BHYTPEHHHE CHJBl He MOTyT H3MEHuTb Bpalua-
TeqbHEl HMnyJabc. Ecau 1eMOHCTpaToOp pas3BeleT pyKH B CTOPOHEI, TO
OH YBEJHYMT MOMEHT HHEpIIHH CHCTEMBI /, a IOTOMY YTJIOBasi CKOPOCTh
BpallleHHss © JOJ/DKHAa YMEHBLIHTECS, YTOOBI OCTaJCs HEeH3MEHHBIM
Bpawarenbueilt uMnynbe fo. Ecau zeMoHcTpaTop CBOAMT PYKH K OCH
BpalieHusi, TO MOMEHT HHeplUMH [ yMeHbllaeTcs, a YIrioBas CKOPOCTb
yBesiHuuBaercsi. [Iast ycusenust s¢pdekTa 1eMOHCTPATOP JAEPKHUT B pyKax
Tsixeseie rupH. IlIpy MakcumaabHOM YJAaJIEHHH FHPE OT OCH BpalleHUs
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MOMEHT HMHEpIHH YBeJHYHBAETCS B HECKOJNBKO pa3. B Takoe xe uHc/I0
pa3 yMmeHblUaeTcd YIJOBAA CKOPOCTb BpawieHus (puc. 60) *).

2. Korpa 6GanepuHa jesaeT NHpPy3T, OHAa Bpalllaercs Ha HOCKE,
BOKDYT BePTHKaNbHOI ocH. HOrH U PYKH MPH 3TOM MaKCHMaNbHO HpPH-
OaMxKeHbl K OCH BpAlleHHs, H YIVIOBAask CKOPOCTb MakcuManbHa. JLjist
3aMeJJICHHsT BpAaUlCHUS H OCTAHOBKHM OaJjepuHa pasBOIUT PYKH
H OTBOOHT HOry B cTopoHy. HaoGopor, st COOOLIEHHS <CBoEMY
TeJy OLICTPOro BpauleHHs GajepHHa OTTAJKHBAETCsi OT NoJsia, 10Jydast
BpalaTeAbHbI HMIYJLC, KOI2 MOMEHT MHEPHUY ee Tela MakCHMaseH.
3arteM OHa COOTBETCTBYIOLIHM JABH:KEHHEM yMEHDLIIfaeT MOMEHT UHEpLHH
B HECKO/JLKO Pa3 H TeM CaMblM YBeTHUYHBAET YIJOBYIO CKOPOCTb Bpa-
wenuss. Takum oOpa3oM, oHa 4
ynpaB/sieT CKOPOCTbIO Bpalie-

HHSI yTeM H3MEHEHHs MOMEHTa e \\\

HHepHHH cBoero Teja. B cyw- / N\,

HOCTH, OHA AeslaeT TO e CaMoe, /
4YTO U JEMOHCTPATOp HA CKaMbe
JKykoBckoro. Tem ke cambiM
npHeMoOM IOJAL3YEeTCs IMMHACT,
BBLITOJMHAIOWHUE yilpaxHeHHe Ha

nepekJajuHe. \
3. [Ilpbiryn, uto0bl Cle- e
JaTb ¢aAbmo, OTTaJKUBaercs Puc. 61.

OT TpaMIUiMHAa M TeM CaMbiM

cooflaeT CBOEMYy Tey BpallaTesibHbll HMHyJIbC STOT HUMIYJIbLC CO-
XpaHsieTcsl IpH NajbHefilleM ABHXEHHU NpbIryHa B Bo3fyxe. BHawase
. TENO TpPLIFYHA BHLITSHYTO H MOMEHT HHEpPLUH BeJHK. B HeKoTopbli
MOMEHT NpPBHI'YH CBepThiBaercs KAy6kom (puc. 61), yMeHbllass MOMEHT
HHepuHd B TpH U Oosiblliee YHC/IO pa3. YIJoBas CKOPOCTb Bo3pa-
CTaeT BO CTOJbKO ke pa3. C 3Tofl yrioBOH CKOPOCTBIO NPBITYH BbI-
MOJTHSIET OfHH, ABA M jaKe TPU HOJHbIX obopora. B myxublii Moment
HpLITyH CHOBA BBIIPSIMJSIET TeIO M C MaJoH yIJOBOH CKOPOCTBLIO CTa-
HOBHTCSI Ha 3em/Ii0 WJIH Norpyxaercss B Boay. [Ipuseas stor npu-
Mep, MBI HECKOJIbKO 3aGexxasH BIlepej, TaK KaK 3JeCb OCb, BOKPYF
KOTOpOH BpaliaeTcss TeJO TIpbITyHA, He HEMOJABHXKHA, a JABHXKETCS
B npoctpaHcrBe. OfHAKO, €C/AH ABHKYLIASCH OCb BPAILEHHA MPOXOAHT
uepe3 MEHTP MAacc NPHLITyHA, TO BpalleHHe COBEPILACTCS IO TEM XKe
3aKoHaM, YTO H Bpalllelhe BOKPYr HermoaBHKHOH ocH (cM. § 37).

4, 3emas npu BpallleHUMH BOKPYr coOCTBeHHON ocH BeaeT cebs
nopobHo ckambe JKykoBckKoro. Bcsikoe nepemellende MacC BHYTPH
3emsn (BbINajaHue OCafKOB, BYJKAHHUECKas AesATe/bHOCTb, ropoobpa-
30BaHue U Op.) MEHSIeT MOMEHT MHEpIHH, a ¢ HUM M YIJIOBYIO CKODPOCTb
Bpamenust 3eMad. 310 SBISAETCs NPUYHHON HeperyJ/isipHbIX KojebaHui
TIPOAO/IKHUTEIBHOCTH CYTOK. JKCIepHMEHTAJbHO OOHApYXeHbl TepHo-

*) Puc. 60 B3ar u3 kumr# C. I1. Crpenkoba «MexanuKar:
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IuyecKHe KoseGaHHs I1POJOIKHTeIbHOCTH CYTOK C OCHOBHBIM II€pHOLOM
B OflMH TOA H ¢ ammauTyzaoit oxoso 0,001 c. 3emns nomsepkena Takxke
peryJisipHbIM BHEIIIHUM BO3JICACTBUSM, IIPEXKJE BCETO CHIaM NPUJIMBHOrO
TpPEHHUsI, CBSI3aHHBIM C I'PaBHUTALHOHHBIM NpUTAKeHHeM JIyHb 1 ConHua.
Danarojapst sToMy cpefHue cOJHEUYHblE CYTKH YBENHUYHBAIOTCH IIpH-
mepHo Ha 1,640 -107% ¢ B cTosetne. Kaxk yxe roBopusoch B § 1, Hepas-
HOMEPHOCTH BpallleHHs] 3eMIH MOXKHO Ha6JI0JaTh C IOMOUILI0 KBapue-
BbIX, ATOMHBIX HJIH MOJIEKYJADHBHIX yacoB. XOJI TakHX 4acoB yIpas-
JsieTcs Kose0aHUsIMM KPUCTAIM4eCKOH pelleTKH KBapia, a TaKkKe
BHYTPHATOMHBIMH H BHYTPHMOJIEKYJISIDHBIMH KOJEGaHHSMH NPH H3JY-
YEHUHU CTEKTpaJbHBIX JHHHHA. YKa3aHHble KojdebaHusi of/aajarorT 3Ha-
UHTeNLHO OGoJblied CTabHJAbHOCTBIO, 4eM BpalleHHe 3eMJad BOKpPYT
coOcTBeHHOH ocH HaM BOKpyr CoJHfla. ITO U fABJsETcs IPHYHHOH,
TIoyeMy B HacTosilliee BpeMs 3TajOH BPEMEHH — CeKYHJa — yCTaHaB-
JHUBAETCS MUMEHHO ¢ MOMOLILIO TAKHX KoJe0aTe/bHHIX ITPOIECCOB, a He
C TIOMOIIBIO BpallleHusl 3eMAH BOKPYT cBoedl ocd uau ConHua, Kak 3To
Jlejiafoch 10 HexaBHero BpemeHH (cMm. § 1).

5. Bepuemcsa x ommty co ckambell JKykoBckoro. Ilpu ymeHblIeHHH
MOMEHTA HHEpIMM BpAlIAloUIerocss TejJa ero KHHeTHUeCcKas 3Hepras
yBeJUyUBaeTcst (IPH YCJAOBHH, YTO MOMEHT BHELIHHX CHJI DaBeH HYJIO).
DTO HENmOCPeACTBEHHO BHAHO M3 ¢opmyJnl (33.6), Tak Kak B paccmat-
pHBaeMoM cJydyae BpallaTe/NLHBIH HMIYJbC CHCTEMBl L = [o He H3Mme-
HseTcsl. V3MeHeHNe KHHETHUECKOH 3HEPTHH CHCTeMbI MOXET NPOHCXO-
JIHTh TOJNBKO 3a CUeT paboThl KAaKHX-TO CHJA. TaKMMH CHJIAMH B HallleM
NpUMepe SIBJSAIOTCS BHYTPEHHHE CHJIBI, AeHCTBYIOmHe B cucteme. OQuu
He MOTYT M3MEeHHTb MOMEHT HMIYyJbca cHcTeMbl. ONHAKO coBepiiiaemast
UMH paGoTa, BOOOlle TOBOpS, OTIMYHA OT HYJS M HJeT Ha H3MeHEeHHe
KUHETHYeCKOH 3HEPrHH BpallleHHs CHCTeMBl. J[€MOHCTpaTop Ha CKaMmbe
JKYKOBCKOTO JOJI?KEH pas3BHTL OINpPeNeJIeHHYI0 MYyCKYJbHYIO CHJY,
yroBbl yAepKaTh BpAUIAIOUIHecss THPU HA HX KPYTOBHIX TPAaeKTOPHSX.
Cuna, ¢ KOTOpOll OH LeHCTBYeT Ha THUPIO, €CThb IeHTPOCTPEMHTENbHAS
cuna F = m o%, rie m — Macca THPH, a 7 — PAcCTOsSIHHE €€ OT OCH
Bpamenusi. Korga nemoHcrpartop npuO/IHKaeT THPIO K OCH BpalleHHs,
cuna F cosepiiaer nojoxkuTelbHYl0 pabory. 3a cuer 31o#l paboThl H
POUCXOJUT yBelHYeHHe KHHETHUYeCKOH 3Hepruu cucremsi. Ilpu ynane-
HUM rupu pabora cuinl F oTpuuaTeibHa, W KHHETHUECKas 3SHEPTHs
yMEHbLIaeTcH.

TonTBepIHM 3TH pacCy:KaeHHst NMPOCTEIM pacyeToM. UToGbl MakCHMalLbHO YyIipo-
CTHTb BBIYHCJCHHS, CXEMaTH3KpyeM ONLIT, 3AMEHHB DealbHYIO0 CHCTEMY MAeaTH3upo-
BaHHOH MoJeJ/bio ee. Dyjaem cunTarh, 4TO HPH ABJAITCA MaTepPHATLHEIMH TOYKAMH,
a Macchl pyK AeMOHCTpaTtopa rpene6pexxumMo Mansl. [IpH TakoH CXeMaTH3alHK MOMEHT
HHEPILHU CHCTEMEI [1pecTaBUTCS BolpawenueM [ == [y 4 2mr?, rae I, — MOMEHT uHep-
I[MA CUCTeMEl 6€3 TUpb, a 2rmsr? — MOMEHT HHeDIIHH CaMHX FHpb (ABOHKA IOTOMY, 4TO
rupb ABe). Byjem npearnosarats, 4To NpUG/IHIKEHHe U YAANeHHe FUPb K OCH BpalleHus
coBepiiiaeTcsi 6eCKOHEYHO MenjieHHO. Torja B /1060H MOMEHT BPEMEHH MOXKHO IpeHe-
6peub KuHeTHYE(KOH 3HEPrHel pagHanbhoro ApuxenMs. Bces paGora BHyTpeHHHX
CHI NOHJET HA H3MEHEHHe KHHEeTHUYECKOH 3HEPrHH BpALIEHHS CHCTEMBI. BBIYHCIHM
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paoty A, copepiiaeMylo JeMOHCTPAaTOPOM, KOTAa OH TSHET TMPH K OCH BHAUIEHHS,
nepeMenlas Hx C pacCTOAHHS ry JI0 7, < 1. Kak 6b110 nokasano B § 24, npu BulMUCIeHHHA
paboTel MMeeT 3HayeHHe TOJbKO OTHOCHTEJbHOe JIBHKeHHe B3aHMOJeHCTBYIOUHX Tel.
B Hawefi 3agave 310 ecTh /BH:KEHHEe FHPb OTHOCHTENBHO JeMoHCEpatopa. Kaxayio
THPIO JEMOHCTDATOp TAHET C CHA0oH mw?r. DieMenTapHas paora, CoBepilaeMas WM,
NOJIOKHTe/1bHA U paBHA — 2mw?rdr (B HaweM ci1yyae dr < 0). [MosHas pabora A onpe-
JIeTIHTCST HHTEr pajioM
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Ta xe ¢opmyJia cnpaBefyiuBa ¥ NPH YAaleHHH FHPb OT OCH BpameHus. OHa NOKa-
3bIBAET, UTO KUHEMUHECKAR SHEePeUsn BPAUIEHUA USMEHAEMCA 3a cuem paboms. MYy-
CKYAbHOU cunbt GeMOHCMpamopa.

6. ITpusenenHoe oCpficHeHHe, ONHAKO, HE OTBeYyaer Ha BOMpOC,
Kakhe CHJbl BBbI3bIBAIOT H3MEHEHHE YIJIOBOH CKOPOCTH BpallleHHs
cucteMbl. Ecan Obl Ha rUpIO 1eACTBOBANA TOJNBKO LIEHTPOCTpEMUTENbHAS
CHJIa, TO OHA, KaK CHJa IEeHTpaJbpHas, He MorJa Obl H3MEHHTHL Bpalla-
TeJbHBIH HMIYJILC IHPH. JIO/IKHEI OBUIH OBl COXPAHATLCS B OTAETLHOCTH
BpallaTe/bHble HMIOYJLCH THPb W CKambd JKYKOBCKOro BMecTe C Je-
MoHcTpaTopoM. I'mpu n ckambs JKyKoBckoro Bpamanich Obl ¢ pa3iuy-
HBIMH YIVIOBLIMH cKopocTsiMH. Ha camom pene storo Her. [Ipu aBike-
HHH THDbL 110 Pajiiycy MPOUCXOJHUT BBIPABHHBAHHE YTIJIOBHIX CKOpPOCTEH.
Orciona MOXKHO 3aKJII0YHTb, YTO BO BpeMsl TAKOTO JBHMKEHHS NOMHMO
LEHTPOCTPEMHTENBHBIX CHJ Ha 2upu deticmaytom cuabl 60K06020 0asieHUs
CO CMOPOHbL pyK OeMOHCMpAmopa. Fmu Cuabl U UIMEHAIOM Yea08Yyi0
crkopocme epaujerun eupo. upu ¢ coro ouepeds oxasvisatom 0Gokosoe
Oasrenue Ha PYyku OeMOHCMPAMopa, 8 PesyAbmame ye0 MeHsemcs yeio-
8as CKOPOCMb BPALUEHUS CKAMbU 8mecme ¢ OemoHcmpamopom. JleMoH-
cTpaTop Ha cKambe )KYKOBCKOrO OYeHL XOpOLIO OllyIlaeT AeficTBHE
3TUX CHJA GOKOBOIO JABJEHHS IIPH BCSIKOM, B OCOOEHHOCTH OBICTPOM,
paguaqbHOM IlepeMellleHHH THpb. [lomosHuTeNbHble CHJAL GOKOBOT'O
JaBJEHHS MNEPNeHAMKYASAPHHI K OCH BpaIleHUH M K OTHOCHUTEILHOH
CKOpOCTH T'Hpb. PaboThl oM He NIpPOU3BOAAT. VX Hamuyue He MOXKeET
CKa3aTbCsl Ha pe3ynbTaTe BhIYHCAeHHS paboThl A, Kotopoe ObLIO Npo-
u3BefieHo Boillle. Cuast 60K08020 OasAeHus, ORHAKO, UMEIOMm MOMEHMbL
OMHOCUMEALHO OCU BPAIEHUS U NPOU3B00AM nepepachpedeserue Heus-
MEHHO20 MOMEHMQ UMNYALCA CUCTIEMbL MexHOYy 2upamu — ¢ 00HOU
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cmopoHsl — 1 ckamoel JKyroeckoeo ¢ demorempamopom — ¢ dpyeoti. B pe-
3yJbTaTe HX JeHCTBHS BCE 5TH Teja BpallaloTcs ¢ oflled yroBoH
cKopocTblo. KomuuecTBeHHoe paccMmoTpeHHe BoIpoca OYAeT NpOH3Be-
neHo B § 64.

7. C nomouklo cKambH JKyKOBCKOrO MOXKHO JE€MOHCTPHPOBATh U
BEKTOPHBII XapaKTep MOMeHTa uUMIyanca. Las 5Toll ey npumeHsercs
BEJIOCHTIEIHOE KOJIeCO C yTsKeAeHHbIM 060ji0M. Ecan Koseco Bparaercs
BOKPYI' COOCTEE€HHOH OCH, TO BCJAENCTBHE OCEBOH CHMMETDHH ITOJHBIH
HUMIYJALC €To p paBeH Hymo. B stom cayuae, xak Obuio IOKasano
B § 30, MoMeHT uMnyJbca L OTHOCHTEJNbHO HElOABHKHOH TOYKU HE 3a-
BHCHT OT NOJNOKeHUs 3ToH ToukKH. C Apyrofl CTOPOHBI, MPOEKIHs BeK-
ropa L Ha ocb BpalleHUs KoJeca paBHa /Q, rae / — MOMEHT HHEpUUH

T
,‘b\./f'

= S

Puc. 62.

Koseca, a  — ero yriosas ckopocth. [Ipoexkuusi pekropa L nHa mo6oe
HalpaB/jeHHe, TMepHeHAUKYJSAPHOE K OCH KoJeca, paBHa HYJMIO BBHAY
oceBoii cummerpuu. OrTCiofia ClelyeT, YTO BEKTOP MOMeHTa HMITYJbCa
L Hampas/eH BJIOMb OCH KoJleca M 110 BesIHuMHe paBeH /€2.
HemoHCTpaTop caguTcsi WM CTAHOBUTCA HAa CKaMblo JKYKOBCKOTO.
Emy nepenaior 6bICTPO Bpalamlleecss KoJeco ¢ BepTHKAJIbHO Halpab-
JieHHOH ocblo (pHc. 62). [TonHBIH MOMEHT UMITYJ/IbCa CHCTEMB! HallpaBJeH
BePTHKaJbHO U paBed /Q. IIpuMeM BepTHKaNbHYIO OCh cKaMbH JKyKoB-
CKOTO 32 ocb X. Tak Kak MOMEHT BHEWIHHX CHJ OTHOCHTeNbHO OCH X
paBeH HYJI0, TO NPOEeKUHA L, MOJHOTO MOMEHTA UMIYJbCA CUCTEMB! Ha
3Ty OCb [I0JKHA cOXpaHATbcA. B Hawase ombiTa Bech BpallartelibHBIN
HMIY/IBC COCPEJOTOYeH B Kosece. 3areM [EeMOHCTPaTop HakJ/OHAET
ocb KoJeca Ha yrog o. [lpoeknus MOMeHTa uMITyJbca KoJeca Ha och X
CTaHOBHTCS DaBHOH LKOT = IQcos @, T.e. OHa ymeHblUaeTcs Ha

I (1 — cosa). D10 yMmeHblueHHe JOJIKHO ObITh CKOMIIEHCHPOBaHO
BO3pacTaHHeM COOTBETCTBYIOLIECH NPOEKIMH MOMEHTa HMIYJbCa CKaMbH
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H JIEMOHCTpAaTopa Ha BeJquuuHy L2 = JQ (1 — cos a). B pesysbrate

CKambst BMECTE C JE€MOHCTPATOPOM NPHXOAUT BO BpaljenHe C yl‘JIOBOf:I

CKOPOCTBIO ®, onpegensieMoii u3 ypaBHeHus Il,o = IQ (1 — cosa),

rie [, — MOMeHT wuHepuuH ckambH. Ilpu a = 90° npoekuus Ly*"

obpamaeTcss B HyJb — OHa 1EJHKOM MepejaeTcst CKaMbe H AEeMOHCTpa-
topy. Ilpn o = 180° u3MeHeHHe BpallaTeJIbLHOrO HMIYJbCa Koseca
CTAHOBHTCSl MAKCUMa/bHBIM ALKO" = 2[XoT cKampsl M JEMOHCTPATOP

. 27
BPAIAOTCA C MAKCHMAJBHOH CKOPOCTBIO @y = - &2. TloBopaumBas
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0Cb, JEMOHCTPATOp NpHjaeT ed HCXOJHOe HalpaBJjieHHe — TOrja Bpa-
lIleHHe CKaMbH IIpeKpauiaercs. OnHaKo ckaMbs, Boofille roBOpsi, He BO3-
Bpallaercs B HCXOJHOE NOJIOMEHHe, a 0Ka3plBaeTcA MOBEPHYTOH BOKPYT
BEPTHKAJbLHOH OCH HA HEKOTOPBIH YroJl.

Haknousist ocb Koseca, IEeMOHCTPATOpP BO BpeMsi €€ IBHXKeHHsT HCIThI-
TbIBA€T 3HayHTeJbHblE CHJBI OOKOBOro jaBieHHs. Koseco kak Obl
CTPEMHTCST BLIPBATLCA U3 PYK JEMOHCTpATOpa. ITH CHJbL HAIpPaBJeHbl
TODH30HTAJbHO M INPHUTOM IEPHEHAHKYJIAPHO Kak K OCH KoJjeca, Tak
H K ocH ckaMbH JKykoBckoro. Mx reomerpuueckas cyMMa paBHa HYJIIO,
HO OHH HMEIOT MOMEHT OTHocHTesqbHO ocH X. IlocsefHuil npHBOIUT BO
BpailleHHe CKaMbto K yKOBCKOTrO U ieMoHCTpaTopa. I1poHCXOKAeHHe STHX
cHJ OyJeT BhlAcHeHO B . VII.

8. 3akoHyum sTOT maparpad caefyrormuM 3aMedaHueMm. Ilycte
HMeeTCsl 3aMKHyTas cucTeMa Tesl (HasoBeM ee jaboparopHel), KoTopas
B HayaJbHbli MOMEHT BpEMEHH MOKOMJAchb OTHOCHTEJIbHO KaKOH-TO
HEMNOJBHKHOK (uHepIuanbHOl) cucrtemel orcuyera S. Moxkso Ju ¢ mo-
MOILBIO OJHHX TOJAbKO BHYTDEHHHX IBHIKEHHH CMeCTHTb J1ab0paTOpHIO
B NPOCTPAHCTBE U IIPUTOM TaK, YToObl BCe Tesla B Hefl BepHYJHCh B CBOU
HCXO/IHble NoJIoKeHHs? ['oBopsi O cMmellleHUH J1aGOpPATOPHH, Mbl HMeEM
B BHJly ee IIOCTyNaTesLHOe [epemelileHHe Ge3 BpaiieHHA. OTpuuare/bHbIA
OTBeT Ha 3TOT BOIIPOC JaeT Teopema O JBH:KEHHH IleHTpa Macc. HeTak
0GCTOHT JIe/I0 B OTHOIUEHHH NOBOPOTa 3aMKHYTOH cHcTeMbl Tesl. C no-
MOWHI0 00HUX MOALKO GHYMPEHHUX O8UNCeHUL MONCHO NOGepHYML Aabo-
pamoputo 8 npocmpancmee Ha Ao6ol yeoa U NPUMOM MaK, 4mo Ucxoo-
HOe pacnoaoserue mer 8 aabopamopuu eoccmarosumces. JlomycTum,
HallpUMep, 4YTO JaBOPaTOPHsi COCTOMT M3 3aMKHYTOH 000JOYKH A,
B KOTOpOH moMeleHo Bcero oAHo Teqo B. Ilycts Tejo B HauuHaer

BpallaThcs BOKPYr HEKOTOPOH OCH C YIJIOBOH CKOPOCTbIO Qg (OTHOCH-
TEJILHO HENOJBHIKHOA cHeTeMbl orcuera). Torma oGonouka A npuper
BO BpalleHHe OTHOCHTENLHO TOI K€ OCH C YIJOBOH CKOPOCTBIO §a.
Ilo 3akony coxpaHenus BpawareabHoro umnynasca I,94 + Ippg = 0,
TaK KaK B HauyaJbHbLIi MOMEHT BPallaTeNbHbI HMIYJLC ObLI DaBEH HYJIIO
(Ia v I3 — MOMEHTHI uHEpLUHH 06010YKH A U Tena B COOTBETCTBEHHO).
Ecnu yriasl @4 H ¢p YCAOBHTLCS OTCYHTHIBATL OT HAYAJIbHBIX NOJIOMEHHH
ten A u B, To nocse WHTErpupoBanust noayuurcst /a9 -+ {@p = 0.
Yron nosopora Tena B OTHOCHTENBHO 0GONOYKH A ONpeneaHTcs
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uHCI0), TO Teo B BO3BpaTHTCSl B HCXOZHOE MOJIOKEHHE OTHOCHTENLHO
oGosouku A. I'lpu 53TOM yroa mnosopora o6oJIOYKH ¢4, Booblie roBops, .
He §yner paseH HyJ/0. Pasnune B moBesenuH J1a6opaToPHHU IIPH TOCTY-
[aTeJIbHOM NepeMellleHHH U BPAallleHHH CBSI3aHO CO CJEAYIOUIMM 06CTOs-
TeNbCTBOM. [Ipu HenpepoisHOM NOCMYynameisHom nepemewieruy meaa B
OHO HUK020Q He 6038pauyaemca 8 UCXOOHMOe ROAONCEHUE OMHOCUMEAbHO
mesq A. Pa3nuuHLIM 3HAYEHHSIM KOOPAHHATH X COOTBETCTBYIOT H pas-
JUYHbIE TNOJOXKeHHs Tena. HanpoTuB, napu uenpepeisrom epauienruu
meaa B s3aumnoe pacnososcerue mea B u A nepuoduuecku soccmarnas-
Ausaemcs: 3HaueHUAM yrja ¢, oTJHYaoMUMCS Ha 2n5, COOTBETCTBYET
00HO 1 MO e OTHOCHTEJNBHOE pacnojoxenue ten A u B. [aparomas
KOLIKa, Bpalas XBOCTOM H JiallaMH, IPUJaeT CBOEMY TeJy TaKoe I0J10-
JKeHHe, 4ToObl BCTaTh Ha 3em/io Janamu. W 310 el yaaercs.

DTH ABJIEHHSA MOXKHO HMHTHPOBATh HA cKaMbe )KyKoBckoro. JIemon-
CTpaTop, CoBepllasi KOHHYECKHE BPAlIEHHA OJHOH WK OGeHMH pyKaMH,
BCET/Ia MOKET TOBEPHYThH CKaMbi0 )KyKOBCKOTO Ha ITPOH3BOJLHBIN YFOJI.
Hast yceunenuss adpexTa OH MOXKET B3STb B DYKH MACCHBHBIH IIpeAMeT
¢ GOJLIINM MOMEHTOM HHEeDIUH, HallpuMep MOJIOT.

§ 35. Teopema Ioiirenca — Uiteiinepa

Haiizem cBf3p MEX1y MOMEHTaMH HHEPLHH TeJa OTHOCHTENBHO
JBYX pas/IMuUHBIX TapajienpHbix ocefi. Ilpeamomaraercsi, uro st ocH
MepHeHIUKYAsSPHLL K IJOCKOCTH DHCYHKAa M IIEpeceKaloT ee B TOYKAX

O u A. Pangu xparkoctu Gyaem
dm Ha3bIBaTb CaMble OCH TaK:Ke OCSIMH

O u A. Pa3obbeM MBICJEHHO

TeJIO Ha 3JIeMEeHTapHLIE MacChl dri.

Pajuycol-BeKTOpEl OHOH H3 HHX,

nposeseHHble ot ocefl O u A napan-

a JI€JIbHO IJIOCKOCTH PUCYHKA, 0603-

0 /4 Ha4uM 7 H ' COOTBETCTBEHHO.
- (Ha punc. 63 usoGpaxken Takof

Puc. 63. cyua#, KOT/ia sJeMeHTapHas Mac-

ca dm JEKHT B IJIOCKOCTH pH-

—>
cynka). Torma r' = r—a, rie @ osHauaer paauyc-Bektop OA.
Cnenosatennho, r' = r* 4+ a® — 2 (ar),

{r2dm = rtdm+a®§ dm —2 (aSrdm),

HHTel"paJI cjieBa €CTb MOMEHT WHEpHUH [A T€Ja OTHOCHUTEJBbHO
OCH A, HepBbH:'I HHTErpaJj clipaBa — MOMEHT HHEpUMH OTHOCHTEIbLHO

ocu O. Iocneannii HuTerpaa MOXKHO NPEJCTABHTE B BHje Sr dm =mRc,



