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Bpall{eHHe U CKATHIBAETCH C HAKJ/JIOHHOH IJIOCKOCTH «GOKOM», CTPEMSICh
COXpPaHUTb HEH3MEHHOH OPHEHTAIHI0 OCH MaxoBHYKa B IIPOCTPAHCTBE.
Ecay map ¢ BpalamoHMesi BEYTPH HET0 MaXOBHYKOM [IOCTaBHTL Ha
OCTpHe HIJIb! JJa2Ke B HAKJIOHHOM IOJIOXKEeHHH, TO OH He Najaer (puc. 149),
a npuofperaer MeJJIeHHOE BpallieHHe BOKPYT BepTHKaJdbHOH OCH 1oj
NeficTBHEeM CHJBL TsiKecTH. Takoe BpalieHHe HA3BLIBACTCS GuIHYNMCOCHHOL
npeueccuell. BbIHYXKIEHHYIO MPELECCHIO Mbl
paccMOTpUM B caejyiolieM naparpade.

6. IocmoTpuM Temepb, Kak H3MEHHTCA
ocHOBHoe ypaBHeHHe (49.3), ecau Touka
omopbl rHpockona apuxkercsl. OTBET MOXHO
nonyuuth 43 ypasHenus (37.2). CkopocTb
KazKJI0fl TOUKH JBHK yLILerocsi THPOCKONa npef-
CTABHM B BHJE U = Up - Uyp, T/l€ Vg — CKO-
pocth ToukH omopl 0, a T, = [er] —
CKOPOCTh, BO3HHKAWIas H3-3a BpalleHHs
BOKpPYT 3TOH ToYKH. Torjga MOMEHT HMITy./1bCa
THPOCKOTIA OTHOCHTEJNLHO TOUYKH OIOPHI IIpej:
CTaBHTCA BbIpayKeHHeM

L =\ dm[rvol + Ly,

rae L,, — MOMEHT MMNY/IbCa, BO3HHKAIOLIHHA
TOJbKO H3-3a BpalieHHsi. EcaH BBecTH pa
JHyC-BEKTOp LeHTpa Macc F¢, TO

L:L9p+ﬂ1 [rc‘Uo]. (497)

TpoauddepenpoBan 3T0 BhIpaXkeHHe H IOJ-
ctaBuB B gopmyay (37.2), moaydum

Ly=M—mlrcoo].  (49.8)

dra dopmya MOKa3blBaeT, YTO OT JABHIKEHHS
TOYKH OMOPLI MOXKHO oTBJeubcs, Ho Torna
K MOMEHTY JieficTBYIOIMX cHl M Hajo npHuba-
BITb MOMEHT «(PHKTHBHOM CHJBI, HJH «CHAB HHepUHW» F,, = —muo,
TNPWIOKENHOA K HEeHTPY Macc MpocKona. 3TOT pe3yJbTaT CTAHOBHICSH
COBEpIIEHHO €CTECTBEHHBIM, eCJIH OTHECTH [IBHXKEHHE K CHCTeMe OTCHeTa,
B KOTOpOil TOYKa OMOpbI THPOCKONa HemojpuzkHa (cMm. ra. IX).

Pnc. 149.

§ 50. upockon nop AelictBuem cua. IpubanxkeHnnas rteopus

1. HaunGosee uHHTepeCHBIM BHIOM JIBH)KEHHMS THPOCKOINA SIBJASETCH
soiHyodennas npeyeccus. OHa BO3HHKaeT moj [AeHcTBHEM BHEIIHHX
cua. Bosbmewm, Haipumep, T'MPOCKOI, H300paKeHHBII Ha CXemarHye-
ckoM pHc. 150. OH cocTOHT H3 IBYX OZHHAKOBBIX MaXOBHUYKOB, CBOGOLHO
Haca:KeHHBIX Ha OOIIYI0 OCb. 'HPOCKON YCTpPOEH TaK, YTO OH MOJKeT
cBOGOJIHO BpAIAThCS HE TOJIBKO BOKPYT ero ocH ¢urypel OZ, Ho Takiie
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H BOKDYT BEPTHKANbHOl U ropuzontannHoll oceft OY u OX. Tlpo Tako#
THPOCKOIN TOBOPSIT, YTO OH HMeeT mpu cmenenu cs0600sl. Tlpunoxum
B KaKoi-1HGO Touke A ocH (urypsl THpOCKoNa MOCTOSIHHYIO cuay F,
HanpHMep, MOJABECHM B 3TOH Touke HeGosblioi rpys P. Koraa maxo-
BHYKH TMPOCKONA He BpALAlOTCsi, HaOJIOAAETCst NMPHBLIYHOE fABJEHHE:
noJ feHCTBHEM Beca I'py3a NpaBhll MAaXOBHYOK ONYCKAeTCst, JIEBLIH —
TIOHHMAeTCs .

OnHako JABUXKEHWE IpHOOpETaeT COBCEM HHOH XapakTep, ecJu
NpEeIBapUTE/bHO MaXOBHYKH OBIM IIpUBEJEHHE B OBICTPOE BpalleHHe
B OJHY H Ty K€ CcTopoHy *). B sToM ciyyae och GHIypEl THPOCKONa
BMECTE€ C rpy3ukoM P He omyckaercs, a HauMHAeT MeJJIEHHO Bpa-
IATbCS ¢ HOCTOSIHHOH CKOpOCTbIO BOKPYT BepTHKajbHOH ocu OY.

Takoe BpallieHHe Ha3LIBaeTCs

” sbiHYyOeHROU  npeyeccued.
13 X BriHyxjeHHAass  Ipereccus
j=p, TIPOLIE BCEFO 00BACHACTCA
npubauxcennol meopuel au-
pockona. THpocKony Bcerna
cTpeMaTcA COOOWIUTL ObICT-

poe BpalleHHe BOKDPYI' OCH
ero ¢urypnl. Ho Beaencrsne
PA3/MYHBIX NPHYUH T[UPO-
cxor, BooOue ToBOpS, NOJY-

)

i F yaer TakXkKe BpalleHHe BO-
Kpyr  INephneHIUKyJispHOH
Pue. 150. ocu. Cnenuduyeckie THPO-

cKonuyeckue 3¢dekTnl npo-

SIBJISIIOTCA TOT/la, KOTZA 970 BpallieHHe fABJIAeTCH MelleHHLIM [0 CpaBHe-

HHIO C BpallleHHeM BOKPYT OCH (Uryphl rHpocKoma. B mpubnuxenson

TeOpHH MM IpeHeOperaior. B ¢opmyse (49.4) orbpacmBaior BTOpOE
cjaraeMoe, T. €, NOJ4rair

L%[H(DHNI“(O. (501)

B sToM NpHOMHKEHHH BEKTOPH @ H L He OT/IHYAIOECA 10 HapaBJeHHIo,
00a OHU HalpaBJ/leHbl- BIOJNb OcH QUrypHl rHpockona. [lostomy o mBH-
JKEHHH OCH ero GUryphl MOXKHO CYIHTb 110 H3MEHEHHIO HalpasJleHHs
BeKTOpa L, onuchiBaemoMy ypaBHeHueM (49.3). Eciu paccmarpuBate L

KaK paJuyc-BeKTOp, TO NpOH3BoAHas L TeoMeTpHYeCKH MOXKeT OblTh
HCTOJKOBAaHA KakK CKOPOCTb ABHKEHHA KoHua Bektopa L. [donycrum,
YTO TOYKA I PUJIOXKEHHS BHEIIHeH CH/LL F JIEKHUT Ha OCH QUIYpHl THPO-
ckona. Moment aToli cunel 6yner M= [aF]l, rae @ — paauyc-BeKTOp,
IIPOBEJCHHBIH OT TOYKH ONOPbl THPOCKOMNA K TOYKE MPHJIOKEHHS CHJIEL F.

*) B AeMOHCTDALHOHHEIX OMNBITAX MAaXOBHUYOK THPOCKONA NIPHBOAST B GLICTpoe
BpallleHHe, NPHKHMAsA ero 060 K LIKHBY aJeKTpoMoTopa. CyLIECTBYIOT I'HPOCKOMED
(HanpuMep, BOMUKU-KOMIACH), KOTOPEIE CAMK NPEACTABASIOT CO60H SNEKTPOABUT ATENH
C BpALLAIOWKMCST MATHHTHKM [0JIEM H NPHBOLSITCA BO BpauleHHe TPeX(asHLIM TOKOM,
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B cuay ypaBuenus (49.3) BeKTOp «CKOPOCTH» L. OyJeT NeprneHHKyAsped
K OCH (urypsl rupockona Z. Takofi MOMEHT CHJT MOMKET H3MEHHTL TOJLKO
HanpasJeHHe BeKTopa L, a He ero p1uHy. Crnenosate/qbHO, €C/H BHEIL-
HAA cuia F 1oCcToAHHa, TO BeKTOp L, a ¢ HEM H Och GHI'YPH THPOCKOINA
JOJIKHBL COBepIIaTh pPaBHOMEpHOe BpalleHHe Bokpyr oct OY. 3ro
BpallleHHe M €CTb BLIHYXKJEHHasl Ipeieccus. BekTop YIVIOBOH CKo-
pocTH mpemeccHH @ B paccMaTpHBAE€MOM NpHMepe HanpasJ/eH BJOJb
ocu OY.

Ecan opuH u3 MaxoBHYKOB {cM. puc. 150) 3akpyTHTb B OfiHY, a Jpy-
IO — B IPOTHBONOJOXKHYIO CTOPOHY C TOH e YIVIOBOH CKODOCTLIO,
TO IpeHecCHH He BO3HHKaeT. B stoM cayvae L = 0, u nox npefictBHeM
rpysa P THPOCKON NOBOpAyHBaeTCs BOKPYT Tropu3oHTaNbHOH ocu OX,
KaK ecJd Obl ero MaxOBHUKH HE BpallajHCh.

2. Hafizem nynny BekTopa Q. Bektop L H3MeHseTCH TOMBKO BCJIeN:
CTBHE BpallleHHs1 ¢ YIJI0BOH cKopocTeio npeteccun Q. s JuHeHHOH
CKODOCTH JBHIKEHHs ero KOHLA, T. €. IIPOH3BOAHOH L, MOXKHO HAIHCaTh

L = [QL). Tlostomy ypaBHenue (49.3) naer
[QL] =M. (50.2)

M3 3TOro ypaBHEHHS H MOKHO HAHTH YIVIOBYIO CKODOCTb IIpeHeccHH .
B Hamem npuMepe BekTOp Q mnepIeHJHKYJsSIpeH K OCH (QUTYDHL THDO-
CKOMa, a II0TOMY
M M

Q== To" (50.3)
Jlerko HaiiTH BekTOp @ M B Oodlee oflieM ciyyae, KOrga ocb (UIyphl
THPOCKONAa HAKJOHEHa K OCH, BOKPYI KOTOPOH COBepLIaeTcsl ero Ipe-
ieccusi. Jliasi storo moictaBuM B ypasHenue (50.2) Bolpaxenne M =.
= [aF)] = al|sFl, rie § — eIHHHYHBIH BEKTOP BIOJIb OCH (PHI'YPHl THPO-
ckona. Tak Kak HNpHOJHKEHHAs TeopHS INpeHeOperaer pasjHYHEM
HanpasJ/ieHHil BekTopa L u ocH ¢urypsl rupockona, 10 L = Ls. B pe-
3yJabTare ypasuenue (50.2) mpeoGpasyercss K BHAY

L[Qs]=a[sF].
Orcrona

Q=—2F=_ 2

L 4@y

[MpuBeneHHbIE pACCYXKIEHHS] CIpaBelHBEL NpH YcIoBHH Q <L o,

T. e. IIa OBICTPO Bpallamllerocs rupockona. Bpawenue eupockona

cuumaemcs. GolCMpoiM, eCAUL Y2A08as CKOPOCTb 8PALEHUS B0KPYe e20 ocu

ucypsl ®; OHeHb BEAUKA NO CPABHEHWIO C 1eA0G0ll CKOPOCMbIO spate-

HUs 60Kpye nepneHouKyasprol ocu @ ;. B yacTHOCTH, OHA J0J/KHA OBITh

oyeHb GOJIBIIOH H IO CPABHEHHIO C YIJIOBOH CKOPOCTBIO IIpeneccHH L.

J1s1 GLICcTpO BpallaomMXcs MHPOCKONOB, NPHMEHSIOIMXCS B TEXHHUKE,
BeJUYHHA {2 ObIBAaeT B MHJIIMOHBI pa3 MeHbLIE o.

F. (50.4)



272 MEXAHHWKA TBEPJAOIO TEJIA [TJI. VII

3. Jlns neMOHCTpauMH BbIHYXKJAEGHHOH MpenecCHH CcoBCeM He 06s-
3aTebHO, YToOH Yy THpocKona Gbuio ABa MaxosHuka. MoxkHo obofiTHCh
v ofHHM maxoBuukoM. Ha puc. 151 uzobpakeH HeGO/BIIOH I'MPOCKOIN
¢ OJIHHM MaXOBHYKOM, MOJABelleHHbll Ha HUTH. Bpamatomuii Moment M
cosjaercs cofcTBeHHBIM BecoM P maxosuuka. OH U BBI3bIBACT IpeLec-
CHIO BOKpYI' BepTHKasbHOH ocH. Ha cxemariueckom puc. 152 Ttor xe
OMBIT BOCIIpOU3BeleH B 0o/ee KpynHoM Macirade. MaXxoBHKOM CJyKHT
MacCHBHOE BeJOCHIEJHOEe KOJIeCO ¢ HapalleHHOH OCblo, MpHBEIEHHOe
B ObicTpoe Bpauienue. Koneco nopsemmbaercst Ha JJMHHOM IIPOBO-
JIOYHOM KaHaTe 3a HapalleHHbH KoHer ocH. OcH KoJjeca MNpHAaer-
cs npH6AM3HTENBHO [OPH30HTAJNbHOE

nojoxenue. Komeco mnpeueccupyer
BOKPYT' BEPTHKaJbHOH OCH MOA Aei-
ctBHeM coberBeHHoro Beca.  Onbit
TIPOM3BOAUT CHJBHOE BIIEYAT/ICHHE,
S04 A
()]
TR TS
;
{ e
\.
AN
~
S~
Puc. 151, Puc. 152,

YK OueHb HEOKHJAHHbIM KAXKETCSi ABHMKEHHE KOJeca, KOrla OHO He
OrnycKaercsl moj, JeficTBHeM COGCTBEHHOTO Beca, a HeNpephlBHO «yXO-
JHT BOOK».

4. Haxkonewn, an1a na6aiofieHUsi mpeneccun moj AeficrBueM cober-
BEHHOTO Beca IMPOCKONa HUTb TaK:xe He ofsa3artenpbHa. MoxHO B3sTb
CHMMETDHUYHBIA M'HPOCKON C HEINOJBUKHOA TOUKOR OMOpPbI, PACHO/I0KEH-
HOI1 Ha ocHu ero ¢urypel. Touka onopel MOKET HAXOAHThCS HHKE LEHTpa
Macc (KaxK B MrpYIIEYHOM BoJYKe). Ho OHa MOMXKET HaXOJUTbCS H BhIlle
uedrpa Macc. Torja THPOCKON Ha3bIBAETCH SUPOCKONUYECKUM MASMHU-
kom. B obonx ciayuasix yraosasi CKOPOCTb Mpeneccud Q ompeaesercs
dopmyJoit (50.4), B KoTopoii ciienyer nonoxuth F = mg. Jlnsa nepuoaa
npeueccur T = 27/€2 nonyyaem

T =2n

- amg *

IH(D

(50.5)
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B cayuae rHpocKomMuecKoro MasTHHKA Bpewmsi 1 Ha3blBaeTcsi €ro
nepuodom. JTOMY MEPHOLY MONKHO IIPUBECTH B COOTBETCTBHE MpuBCOeH-.
HYyto 0Aaury | TrUPOCKONMHYECKOro MasfTHHKA mo dopmyne

T=2n ]/g (50.6)

Iro?
eyl (50.7)
ma2g

~ Tlpu Gonblnx CKOpOCTSIX BpallleHHSI » W MajbiX a TpiBejieHHAas
IJIHHA FHPOCKONHYECKOr0 MasTHHKAa MOXeT ObTb cje]aHa oueHb 60.1b-
IO, a ero nepuoj JoBeleH 10 AecATKOB MHHYT. HanpasJexue ocH
dHUrypbl TAKOTO THPOCKOMHYECKOrO MAATHUKA OYEHb MAJo IIOJBEPKEHO
BJHSIHHIO KPATKOBPEMEHHBIX CHJ H TOMYKOB. ['HpOCKOMHYECKHEe MasT-
HHKH IIPHMEHSIOTCS Ha camoJieTaX U cyAax VISl CO3JaHMsl HCKYCCTBEH-

Horo ropusonra (cm. § 52) u HMCKyCCTBEHHOH BepTHKaJH.

OHa paBHa

T1 p 1 M e p. Tupockon o1HOTO U3 ABHATOPH30HTOB XapPaKTEePH3YeTCs CICAYIOUIHMH
napaMerpamu: m= 5-10% r, [, = 8-10* r-cm?, a= 0,25 cm. T'mpockon Jjenaer
20 000 06/MHH H, CHEfOBATENBHO, erO YrioBas CKopocTh ® = 2094 pan/c. Tloacrtas-
a5l 9TH jpanuvte B ¢opmyant (50.6) u (50.7), nonyumm [ = 180 km, T = 860 c =
= 14 mMun 20 c. YrsioBas CKopocTb BblHy}KJlCHHOﬁ MPEeLeCCHH MCHbLIe YIJIOBOH CKO-
POCTH BpallEHHs BOKPYT OCH (DUTYpHl THpocKona npumepo B 1,7-108 pas.

5. IloBezeHne rupocKona NpH BHIHYXKIEHHOH MNpEleCCHH Ha MepBbIf B3T/IAL
NPOTHBOPEUHT 3aKOHY COXDAHeHHS 3Hepruu. bes rpyauka P ocb QUrypsl rHpockona
oCTaBanach HeMoXBHXKHOH (cM. puc. 150). Kak ToabKo Gbl1 MOBElLeH TPy3HK, cpasy
JKe BO3HHKAa/O0 npereccHoHHoe ABukeHHe. C 3THM NBHXKeHHeM CBS3aHa JIONOJHHTe/b-
Hasg KHHeTHYecKas 3Heprusi rupockona. OTKyna B3si/ack 5Ta SHeprua? E;LHHCTBeHHaﬂ
CUAa, KOTopasf Morja coobuiuTb TUPOCKOny 3TY
KHHETHUECKYIO 3Hepruio, ecTb Bec rpyauka P. Ho
3Ta CHJIa HampaBjeHa BHH3, OHAa MNepleHjMKY-
JigDHa K HaNpaB/eHHIO NDPENeCCHOHHOrO JIBHXKe-
HHA H NO3TOMYy paGoThl He NPOU3BOAMT. [leranp-
HBIH OTBET Ha 3TOT H aHaJOrH4HLIE BOMpPOCHL AaeT
MouHas meopus eupockona, uaaaracmas B § 52.
3fech MBI OTDAHHYHMCS [PEBAPHUTENbHEBIMH, B OC-
HOBHOM Ka4eCTBEHHBLIMH, COOGPaXKeHHsIMH.

6. Hccmenyem cravana, xak Bo36Gyuxpaercst
peryaspHas mpenecchsi. JlonycTHM, 4TO T'HPOCKOI
NPHBEAGH BO BPALIEHHE BOKPYT ero OcH GHrypsl
C YraoBoi ckKopocTbio ®,. Ilycts och ¢urypst
coBepllaeT JIOMOJHMTENLHOE paBHOMepHOe BpalleHHe ¢ VIVIGBOH CKOpOCThio €
BOKDYT HeMOABHXHOH OCH, COCTaBJSIONICH NPOU3BOJBHbLIL YIOJH C OCbI0 (HrYpHI
(puc. 153). BuissicHuM, NpH KakHX YCJIOBHSIX BO3MOXKHO Takoe ABHxkeHne. K cob-
CTBEHHOMY BpAUIeHHIO BOKPYr OCH (DHryphl THDPOCKOMA C YIJIOBOH CKOPOCTHIO @

NPpH paccMaTpHBaeMOM JBHXEHUH N00aBasieTcsl elle BpailleHHC BOKPYT - TOH ke ocH
C YIJI0BO# CKOPOCTBIO Q. Kpome Toro, rupockon coBepinaet JONOJHHTEALHOE BpAlleHHe

BOKDYT MepPMEeHIHKYAspHOH OCH € YII0BO# CKOpocThio @ | = Q | . Tloatomy ero moment
KOJIHYeCTBa ABHXKeHus OyxeT L == 1” (m“ -+ QH) -+ I,LQL‘ Haiinem npou3BoJHYIO 3TOro
BeKkTopa no BpeMenu. Tak kKak Bce TPH BeKTOpa @), ¥ @ paBHOMEPHO BPALAIOTCH
C YIVIOBOH CKOPOCTBIO §, TO C TOH ke yrJloBOH CKOPOCTbIO GyIeT BpallaThes H BeKTop L.
TloatoMy ero npousBoAHas No BpeMeHU SyaeT L = [QL). C xpyroit cToposinl, ypasue-
uHe MOMEHTOB TpeGyer, yToGh L = [aneuL] Tlie Qppey — YIVIOBAs CKOPOCTL pery-
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JApHON TpellecCHH Tof, AeficTBHeM MomeHTa BHewHuX cuit M = [aF]. Ona onpene-
JsieTcst ypaBHeHueM (50.2). OTciona cienyer, YTo paccMaTpHBaeMoe JBHXKEeHHe THPO-
CKOMa BO3MOXHO, T. €. COBMECTMMO C YPaBHEHHSIMH MEXAHHKH, eClIH @ = Qppey. T1pH-
BeJleHHOe pacCyIeHHe fBJSeTCS BIOJHe TOYHBIM. OHO NMOKAa3bIBaeT, UTO BblHYHCOeH-
Han pesyaspHan npeyeccus nod Sedcmauer nocmoanrod cusst F seasemcs 00num u3
B03MONCHBLX MOUHBIX 6U008 O8UINCEHUS, KOMOpsle Modxem cosepuiame aupockon. OLHaKo
TaKoe IBH)XeHHE MOXKeT BO3HHKUYTH TOJBLKO NIPH BNOJHE ONpefelleHHBIX HaualbHBIX
ycaoBHsAX. B HauanbHbBIE MOMEHT Hajo, OYEBHIHO, COOGIIHTL BEPIIHHE THPOCKOMA
HaualbHYIO CKOPOCTb Ty = [Qs], T. €. IpHUBECTH OCh (HUI'YPHI THPOCKONA B PABHOMED-
HO€e BpalleHHe C YIJIOBOH CKOPOCTbIO Q. Dueprus, norpeGHas s 310ro, coobiiaercs
BHEIIHHM TOJIYKOM, H HHKaKOI'O IPOTHBOPEUHS C 3aKOHOM COXPaHEeHHs He BO3HHKAeT.
ITocne npekpameHHs JeHCTBHS TONYKA NpeLECCHOHHOE JBHXKEHHe THpockoma 6yJler
NoAJepKHBAThCA BHEWHEH cuioll F. Brewnss cura TakKuM o0DasoM, He ewisvléaem,
a auwe noG0epicusaet PecyafpHYI0 RpPeyecclro.

[ToBesienne THPOCKONa NMpPH BHIHYKAEHHOH PeTry/spHOfi NMpelecCHH B H3BECTHOM
CMbIC/Ie aHaJOTHYHO NMOBeJEHHIO WapHKa, NPUBSI3aHHOIO Ha HUTH, IIPH PaBHOMEDHOM
BpalleHHy 1o OKPYXKHOCTH. CHila HaTAKeHUs HUTH TAHET WAapHK K LUEHTPY OKPYKHO-
CTH, HO IMapHK BCe BpPeMs JBHXKETCS NepIeHARKYJSPHO K HeH, HeNpepHBHO «yXOAUT
B60K». Cuila HaTsXKeHHs HUTH HE CO3JIaeT, a JIALIb MOJANEPKHBAeT paBHOMEPHOE Bpa-
LeHHe 0 OKPYXHOCTH. JIns co3paHusi TAaKOro BpAllEHHS MAPHKY HeoOXOJHMO C006-
LHTh JOMOJHUTENbHLIH TOMYOK B G0KOBOM HampaBieHHH. CHJa HaTs:KeHHS MeHseT
TONLKO HamnpaBleHHe, HO He BeJMUHHY CKopocTH. EciiH MMeTh B BHIY 3Ty aHANOTHIO,
TO ABJIEHHE «yXOZLa BOOK» OCH (hUI'yphI THDOCKONIA NPH BhIHYXKICHHON pPery/aspHoh mpe-
UECCHH NPeCTAaBUTCA, GLITh MOXKET, He TAaKHM YK CTPAHHHIM, KaKHM KakeTcs OHO Ha
nepBaLifi B3TIAA.

7. TlpuBeneHHOE HCCNelOBaHMe, OJHAKO, He OTBEYAeT Ha NOCTaBJeHHBIl BhIlIe
BOIPOC, Kacalouics coxpaHenus sHeprud. Korja, HanpuMep, Mol BelnaeM TIpY3uK
{cMm. puc. 150), To HAKAKOTO HauyaJbHOTO TOJAYKA FMPOCKONY NPH 3TOM He COO6IaeTCH.
A Mexjy TeM T'MpPOCKON HauMHaeT npelleccupoBaTh. OTBeT 3ak/l04aeTcs B TOM, YTO
B 3TOM cJyyae BO3HHKAlOWmas NpellecCHs BOBCe He fgaAemcs peeyanprol. Ha mpelec-
CHOHHOe JIBHXKEHHe BEePHIHHEI I'HPOCKONA HaKJAaiBBAlOTCS MEJIKHE BpAIEHHS M Ipo-
wanust ee. OHU Ha3bIBAWOTCA Hymayuamu. B peaynbraTe HaloXKeHHs HyTalHH Ha Npe-
LECCHOHHOE JBUXKEHHe BepIIMHA THPOCKONA ONUCHIBAET TPaeKTOPHH nemaeobpasHoeo,
YUKA0UOAN6HO20 WIH CUHYCO0OPa3HO20 THINA, CXeMATHYECKH H306pa)KeHHble Ha
puc. 169, a—s. Bompoc 3T0T 6yser paso6pad B § 52. BHA TpaexTopHH 3aBHCHT OT
HayaJbHOH CKOPOCTH, COOOLEHHOH OCcH (urypsl rupockona. KpynHomacmrabubie
HYTaLHH JIETKO AeMOHCTPHPYIOTCS Ha onbiTe. IToBeCHM Ha OlMH M3 KOHLIOB OCH He OYeHb
GLICTPO Bpallawouerocs rupockona rpysuk (cm. puc. 150). Ecau rpysux oTmycTHTs
6e3 HAYaIBLHOTO TOJNYKA, TO TPAaEKTOPHA BepIIMHHE OyAeT NHKJIOHAANbHOIO THINA
(cm. puc. 169, 6). Ecan xe cooOmHTh FHPOCKONY GOKOBOH TOMYOK NPOTHB HanpasJle-
HHS TpELeCCHH, BBI3BIBAEMOH TI'DY3HKOM, TO Ha TPaeKTOPHH MNOSABATCA NeTAH (CM.
puc. 169, a). Ilpu coobmennn 60KOBOro TOJNYKa B HANpPAaBJIeHUH NPELeCCHH TPaeKTOPHS
BeDINHHB! CTAHOBHTCA CHHYCOOOpasnof (cM. puc. 169, 8). B nocieanem ciyuae npu
HalJexkallel Cwie ToM4YKa TPAeKTOPHsl MOKeT CTaThb KPYTOBOH, a caMa NpeLeccHs —
peryJsipHoi. '

Korja Mul BemaeM Ipy3uk, To B NepBbIff MOMEHT OH HauHHAeT DITYCKATLCH IO
JeHCTBHEM CHJIBI TsxKecTH. KoHell e BEKTOpa MOMEHTAa KOJIMYECTBA JIBHXKEHHS L NpH-

06peTaeT CKOPOCTb B GOKOBOM HaNpaBJeHHH B COOTBETCTBHH C ypaBHeHHeM L = M.
B pesyabrate BeKTOp L nepecraeT 6bITh HanpasJeHsHHM BAOJAb OCH GHTYpHL THPOCKONA.
TpaexTopus BepIIMHH NPH ONYCKAHHH HauMHAaeT 3aru6aTecs BOOK. ITO H BeJET K No-
ABJEHKIO HyTaluil. PaboTa CH/IBI TSKECTH NPH ONYCKAHHHM I'DY3HKa HJET Ha TpHpa-
LLICHHE KHHETHYeCKO{l 3HePrHH IIpelleCCHOHHO-HYTAUMOHHOIO JBHKEHHA. JIOCTHTHYB
HUXKHETrO TOJIOXKEeHHsl, TPY3HK HauHHaeT NOJHWMATLCA BBEPX, KMHETHUECKAas SHeprHs
TNpPelecCHORHO-HYTAUKOHHOTO JABHXKEHHSA NEPEXOJUT B NOTEHUHANbHYIO 3HEPTHIO MOA-
HATOTO Ipy3HKa. Taxum o6pasoM, HIET HelpepLIBHOE IIpeBpalleHHe NOTEHUHAIbHOM
5HePrHH B KHHETHYECKYIO H 06paTHO. HHKaKOIo HapyIIeHHs 3aKOHa COXpaHeH s SHep-
THH He TNoJyuaercs,
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Ec/IH HyTaUMH MaJjlbl, TO TpeueccHsl HasbiBaetcsi ncesdopeeyraprod. dns 6bicTpo
BDPALIAIOIAXCA TEXHHYECKHX THPOCKOIOB NCEBA0OperyasipHas NpPeueccHs I1PaKTHUECKH
He OT/IHYaeTCs OT PeryaspHoii, 3jech HYTalMH NPEACTaBAAKT coOOH UYPe3BLIYAiHO
MEJIKO€ H 4acToe IPOXAHKE OCH (PHI'YpHl THPOCKOIA, He HMEIoUee HHKAKOTO 3HAYEHHS
I[P H3yYeHHH OCHOBHOTO MPELeCCHOHHOro JABHXeHHs (cM. npumep B § 52, m. 8).
Kpome Toro, MenxkoMaciutaGHble HyTauuk GLICTPO 3aTYyXaloOT MOJL AelCTBHEM CHJI Tpe-

(HBf, M OCEBJIOPETYJsPHAs NDPEUECCHA MEPEXOANT B PeryIsipiyo.

8. CyméctBoBanueM HYyTauuii OGBICHSETCS H JpYroe INOBeJeHHC rnpocxona
Kaxkymeecst napajgokcaibneiM. CorvlacHo ypaBHeHHIO (49.3) MOMEHT HMIYJbca THPO-
ckona L u3MeHsieTCsl TOMBLKO TOTHA, KOTAA HA Hero LEeHCTBYIOT BHewinne cuibnl. Ecan
JACHCTBHE BHEIIHMX CHJI TpeKpamaetcd, TO MFHOBEHHO IpeKpaliaeTcs H3MEHeHHe
Bektopa L, a ¢ HUM H Npeueccud rupockona. Och (QUrypsl THPOCKOMA CTAHOBHTCH
HermoABHKHOH. He npoTHBOPeUHT JIM 3aKOHY HHEPLHH TaKas OesbiHepyuOHHOCMb OCH
¢uryper rupockona? [eHcTBHTENLHO, TaKoe NPO1HBOpeyHe CYIECTBOBANO GBI, €C/IH
Obi yKasaHHasg Ge3bIHePLHOHHOCTH OTHOCHIACh K ABHKCHHIO CAMOH OCH (QUI'ypbI FTHPO-
ckona. Ha caMoM zieste 3Ta Ge3blHepLHOHHOCTL OTHOCHTCS He K OCH (GHTYDLI, 8 K BEKTOPY
L. K BrBOfy 0 Ge3blHepIHOHHOCTH ABHKEHHS OCH (QHIYPBI NPHBOAHT MpHUGJIHKEHHas
TeOpHsA THPOCKONA, NMpeHeGperawias HyTauusaMH. Mbl BHAMM, TaKHM 00pasom, 4To
Y4eT HyTauu# ycTpaHsieT NMPOTHRODeUHs C 3aKOHOM HHEPLHH.

9. CorslacHO H3JIOXKEHHOMY B M. 6 6biHYyMOeHHAA pecyaapHas npe-
yeccust GOANCHA NPOJOANCAMbC HEOZPAHUYEHHO 00420, €CAU  MOALKO
Momenm sHewnux cua M, noddepaxcusarouux ee, 0CMaemces ROCMOAHHbIM.
Hanpumep, nog Aeficteuem rpy3a P rapockon na puc. 150 nosxken Gpin
OBl KaK YyrofHO JOJI0 COBeplliaTh IPeleCCHOHHOe BpallleHHe BOKDYT
BepTHKaibHON ocu Y. Ilpu 31oMm rpys P Bce Bpemsi JOo/KeH ObLT Obl
HaXOAUTLCA Ha ofHOH M Toft xke Beicote. Ha camom Aene rpys P mex-
JIEHHO H HEINDEPHBHO OlycKaeTrcs. D10 0ObACHseTCA JeHCTBHEM cus
mperust 0 APYTHX mopmossuux cus. OHH CO3JAIOT MOPMO3AUUUL 8pa-
waowuld  momernm M,, HanpapBJeHHHH BHU3 — B OTPHLATENIbHYIO
cropoHy ocu Y (cMm. puc. 150). Tenepp nosHBI MOMEHT BHEUIHHX CHJ,
JeficTBylOIUX Ha Tupockon, Oyner M -+ M,. CorjacHo OCHOBHOMY

ypasHeHuio (49.3) npouspojnas L, T. e. JHHEHHAs CKOPOCTb BpauleHHs
KOHLIA BexTopa L, HampaB/ieHa BJOAb pPe3y/bTHPYIOUIETO MOMEHTa
M 4+ M,;. OHa uMeeT BepPTHKAaIbHYIO COCTaBJAIOLIYIO, HANPaBJEHHYIO
no M,;. B pesyabrare storo KoHerl Bektopa L, a ¢ HuM u 1py3 P OyayT
onyckarscsi. MOXHO CKasartb, 4TO mopmosaujuil momenm M, evisbisaem
OONONHUMENbHYI0 npeyeccuro 80Kpye eopusonmansrol ocu X, npusods-
wyr K onyckanuwio epysa P

TIpaBu/bHOCTE TAKOTO OODLSCHEHHS JIerKO HOATBEPAUTH SKCIEpPH-
MEHTaNbHO. DyjeM mnopTaskuBaTh IpellecCHpYOMUA  THpoCcKol,
JeHCTBYs TPOTHB HanpaBJeHHs IIPeleCCHOHHOTO BPAlleHHsl, BLI3BAH-
noro rpysoM P. I'py3 Hauner onyckatbest. Eciin, Ha060poOT, NOATAIKH-
BaTb THPOCKON B HalpaBJeHHH IPerecCHOHHOIO BpalleHHs, TO Tpy3
NoJHUMaeTCsi. B mepBoM ciiyuae Mbl CO37aeM BpAILATeJIbHBIA MOMEHT
M,, HanpaBjieHHBI BHH3, BO BTOpoM — BBepX. OH BLI3LIBA€T IIpe-
LIECCHOHHOE BpallleHHe BOKPYT TOPH3OHTaNbHOH ocH X, omyckas HJH
noAnuMas rpys. Takum o6pasoM, ecau nbumamecs YycKopumb RPeyeccuro,
Mo 2UpocKOn omeedaen Ha 9my noneumky nodnsmuenm epysa. Ecau owce
MOpMO3UMb NPEUECCUORHOE Deudicerue, mo 3mo eedem K ONYCKARo 2pysa.
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10. HMurepecuo nepedopMyaHpoBaTh NOJYYEHHOE IIPABUJNO B CBeTe
ofuedusnueckoro npunyuna Jle [ameave (1850—1936). CoraacHo
3TOMY NPHHIIMIY, YCTaHOBJEHHOMY €ro aBTOPOM B pe3yJjbTaTe pac-
CMOTpEHHA OT/ENbHBIX IPHMEPOB, HA 6CAK0e GHEUIHee go30elicmaue cu-
crema Omeedaent MaKumu USMEHEHUAMU, KOMOpPble Cpemames 0caabume
amo eoadeticmsue. Korja Mbl NoJABelInBaeM TPY3HK K OCH GMIypHl Bpa-
LAOLIerocss THPOCKONa, NOC/eJHHH OTBeUaeT Ha 3TO BO3JCHCTBHE mpe-
neccrefl. Takasi npeneccHst ¢ TOYKH 3penusi npuuuuna Jle llarenne
U J0JKHA paccMaTpHBAaTLbCA Kak peakiHs THPocKona, ociadasiolas
BHeIlIHee Bo3jeiicTBHe, T. €. He IO3BOJSIIIAS TPY3HKY ONYyCKaThCsl.
slcHO, YTO ecaM Takywo PeaklHIo yCHJIHTL, T. €. BLIHYAHTL THPOCKOIN
npereccupoBaTs OhICTpee, TO 3TOT 3QPeKT moavko ycuaumes. VIHbIMH
CJIOBaMH, TPYy3HK Ooaxcer noOHumamoca. Haobopor, HCKyccTBeHHOe
3aMe/JIeHHe TPelleCCHOHHOTO BpallleHHsl THPOCKONa 3KBHBAJEHTHO OC-
Aabreruo peaxyuu eo Ha eosledcmeue epyauxa. B pe3yJjbTaTe Takoro
3aMeJIeHHs TPY3UK doadcer onyckamecs. H3nokeHHast TOYKa 3peHHs]
OKasblBaeTCs IMOJe3HOH, HanpHMmep, MPH pPacCMOTPEHHH pPAa3JIHYHOTO
pora cTaGH/IM3HPYIOUIMX T'HPOCKOMHMYECKHX TNpPHOOPOB, Korjga Hajo
OBICTPO TIOJYYHTL OTBET HA BOIPOC, KaK Hajo BO3/eliCTBOBATEH Ha THPO-
CKOT, 4TOOBl YCHJIHThL €ro CTabuJ/H3HpYIollee aeficTBHE.

11. B cBeTe H3/10:K€HHOrO CTAHOBHTCS SICHBIM H IIOBeJeHHEe THPO-
CKolla ¢ deyma cmeneHamu ¢60600st. st Toro 4ToOhl CBOOOAHKIT THpO-
ckon o6/azan yCTOHMYMBOCTBIO, a THPOCKON NOA JAeHCTBHEM BHeIHHX
CHJl MOT' COBEpIaTh BBIHYXK/ICHHYIO [peleccHto B TOM BHIE, KaK OHa
ONHCaHa BHIIE, HEOOXONUMO, UTOOhI OH OOJIAfaN HIpeMs CrieneHamu
6060061, T. €. MOT CBOGOJHO BpAIAThCSt BOKPYT BCEX TpexX ocefl, mpo-
Xoasauwux vepe3 Touky onopsl 0. OjHOU U3 TaKMX ocefl sBjsieTcs OCh
Gurypet rupockomna. BpalieHHe BOKpyT TaKOH OCH JO/KHO OHITH BO3-
MOKHO BO BceX cayyasix. MHaue HM 0 KaKHX THPOCKONHYECKHX addex-
TaXx TOBOPHUTH He NPUXOAHTCA. 3aKpelHMM THPOCKON TaK, u4TOOB Bpa-
llleHHEe BOKPYT OJIHOM U3 OCTaJBHLIX BYX OCell C/e1a10Ch HEBO3MOXKHBIM.
Torza rupocKom CTAaHOBHTCS CHCTEMOH C JBYMS CTelleHSIMH CBOGOZEI.
ITycrh, Hanpumep, ypaBHOBEIIEHHBIH TI'HPOCKON 3aKpeljieH BHH-
TaAMH TaK, YTO BpauieHHe BOKPYT BepTHKaJbHOH ocH OY NpOHCXOAHTDH
He MoxKeT (cM. pHc. 150). Ec/u noBecuTs rpy3uk P, To THPOCKON HAayHeT
BpaliaThCst BOKPYT ropu3onTansHolt ocn OX kak ofeluHOe TBEpoe TeJIo,
a Tpy3uk P — onyckarecl B HanpaB/jeHHH JeHCTBHS CHJBI Beca F.
ITo pajguKa/bHOE H3MEHEHHe IIOBEleHHsI THPOCKOMa Tak ke o0bsc-
HsieTcsl oOBIYHBIM NpaBHJIOM npelleccid. Cuna F cozpaer momeHT M,
CTPeMAILHACS BLI3BAaTH IIPEIECCHI0 THPOCKONA BOKPYT BEPTHKAJIbHOH
ocu OY. Tak Kak T'HPOCKOIl 3aKpelljieH, TO 3Ta TMpelecCHss pasBUThCS
He Moxker. OHa BBI30BeT JIHIUL ehopMalHIO KpYYeHHsT BepTHKaJbHOH
ocH. Co CTOpOHB! TIOJIUMIHHKOB Ha 3Ty 3aKPYUEHHYIO OCh HauHeT jefi-
CTBOBATh BpAUAIOUIUH MOMEHT, HAMpan/JeHHLI BHU3. ITOT MOMEHT
BLI3OBET TTPEIeCCHI0 THPOCKONA — ero BpallleHHe BOKPYT TOpPH30H-
taapHo# ocn OX. Takomy BpallleHHIO HHYTO He mpensTcTByeT. [Toatomy
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yKa3aHHas npeueccus GyAer AeHCTBHTEIBHO MPOHCXOAHTb. B pesyin-
TaTe 'py3 P HauHeT onycKathCs, uTo H HAG/IOAAETCs Ha onbiTe. MOKHO
CKa3aTh, YTO 3aKpyueHHasl OCb TOPMO3HUT IIPELECCHIO, KOTOpast BO3HHKAA
Obi TIoJ1 JieficTBHeM Tpy3a P, a Takoe TOpPMOKEHHE BLI3bIBAET ONyCKaHHe
rpysa.

Ecyu, He Betuast rpy3a, TOJNKHYTh OJMH H3 KOHLIOB OCH (UTYPBI TH po-
CKoNla BBEPX HJIH BHN3, TO OH OYJIeT IPOJI0/IKATh 110 HHEPLHH BPAIlaThCsi
B HanpaBJieHHH COOOUIEHHOro TOMYKA BOKPYT FOPH30HTAMbHOI ocH 0X.
Heno onAaTh B TOM, UTO BO BpeMst ACHCTBHSE TONYKA PHPOCKOM CTPEMHTCS
lIpeieccHpoBaTh BOKPyr BepTukanphofi ocu OY. Jro npusoaut K Je-
(opMau KpyueHHs BepTHKaNbHOH ocu. KpyTaumuii moment, aefict-
BYsl Ha THPOCKON, OyAeT NOAHHMATBL HJH ONYCKAaTh €ro BepIUHHY, T. e.
BLI3OBET NMpELeCCHOHHOE BpallleHHe THpocKoma BOKpyr ocH OX B Ha-
npasjienu coollieHHoro Tomuka. [Toka mpoHcxoauT Takoe BpalueHie,
BEPTHKa/IbHasl OCh IIPOJIO/IKAET OCTaBaThCA JepopPMHPOBAHHOH (3a-
KD Y4EHHOII).

TakuMm e myTem JIerko McciefoBaTh, Kak Oyjaer BectH cebs rHpo-
CKOIM, JIHIICHHBII BO3MOXHOCTH BpAIaThbCst BOKPYT TOPH3OHTAJIBHO
ocn OX. Pexomenayem unTaTemo pa3ofpaThCsi B 5TOM Boripoce.

12, OObIMKO y BOJYKA NEHTP MacC pacroJaraeTcsl BHILC TOUKH onopbl. UtoGu
TaKoi BOJUOK HE yIaj, eMy Hafo COOGHIHTL ZOCTATOYHO GbicTpoe BpauleHHe BOKPYT
OCH (bHI‘ypbl. an MeAJIEHHOM BpauleHHH BEPTHKAJAbHOE TOJIO’KEHHEe OCH q)HprbI cTa-
HOBHTCH HeyCTOﬁ‘iHBblM, H BOJIYOK T1ajaer. Ecan ponuox 3alyCTHTbh HAaKJOHHO, TO

€ro 1IeHTp MACC HAYHHAaeT NOJHUMATHCS, H BOJYOK NPHHHMAET BEPTHKAJBHOE NOM0XKe-:
Hye. TIpHYHHON 3TOrO ABMSIOTCS CJBI TPeHMs, JeHCTBYIOLHE B TOuKe OTIOPHI,

Ll
Z. VT Za

4)

Puec. 154.

TlocmoTpyM chanana, Kak ABHrascst Gel BOJYOK, ec/iH Gbl TpeHus He 6610, TTycTs
TIOCKOCTs ONOpLI TOPH3OHTaAbHA M abcosioTro raagkas. Ha sonuox jeficTyior
ABE CHALI: CHJTA Beca P 1 CHJla HOPMATBHOTO JlaBJieHusT F Co CTOPOHBI IVIOCKOCTH OTIOPbL
(prc. 154, a). MOMEHT 5THX CHJ HampasieH FOPU3OHTANBHO 34 TIJIOCKOCTh PHCYHKA,
DTOT MOMEHT BHI3OBET NMPENECCHIO BOIYKA BOKPYT BepTHKANLHOH ock. Jls paccMoTpe -
HR5 5TOH NPENECCHH BOCTIONB3YEMCS YDABHEHHeM MOMEHTOB OTHOCHTeLHO leHTpa
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macc C. Ono ummeer oSeuHbH BHi (49.3). IlycTe npeuncccnsi — peryJsapHas. Toraa
LEHTP MacC GyAeT OCTaBaThCs HENMOABIKUBIM, a NOTOMY F + P = 0 B CHJIY TeOpeMEl
O JBH:MCHHH LIEHTPa MacC. MOMeHT CHJILI HOPMaNbHOTO JaBJeHus F 3aCTaBHT BepPUIHHY
BOJIYKA YXOAHTL 32 IVIOCKOCTb DHCYHKa. Bomuok 6yjeT npeueccHpoBaTb B TOM e
HampaBJeHHuH, B KaKOM NPOUCXOJHT €ro BpalleHHe BOKDYT OcH (urypsl. A Tak Kak
1enTp Mace C ocTaeTcst HeNOABHKHLBIM, TO TOUKa onopht O 6y1eT ONMHCHIBAaTb OKPYKHOCTD
B HalpaBJeHHMH, 0603HAYCHHOM CTpPCJKaMH.

YurteM Tenepb CHIbL TPEHHS CKOJNLIKCHHS, BOSHHKAMUIHE TDH JBHMCHHH TOUKH
OMOPHE! MO YKA32HHOH OKPYKHOCTH. CyLLleCTBeHI-IO UTO pe3yJbTHpyloWlass 3THX CHJ
Fyp, Hanpasiiena B Ty xke CTOPOHY, Ky/a ABHKETCS TOYKA ONOPbI BOJIUKA. JTO CTaHET
SCHO, €C/TH Y4eCTb, YTO KOHell HOXXKH BOJIYKa, KOTOPHIM OH ONHpaeTcs Ha IJIOCKOCTDb
OMNOpHl, He HAealbHO OCTPHIH, a 3akpyrieH. Ha puc. 154, 6 Takol KoHell H306paeH
B yBeJuyYeHHOM Macwrtabe. Ec/H 3aKpYTHTb BOJUYOK BOKPYT OCH (HIYpHI, a 3aTeM
NOCTAaBHThL €ro Ha INIOCKOCTL ONOPHI, TO B TOUYKE KacaHHS A BOSHHKHET CKOJILXKCHHE.
SIcHo, uTO cujla TpeHHS CKOJbXeHHS, AeHCTBYOLLAA HA HOXKKY BoJluKa, OyjeT Hanpae-
JleHa NPOTHB ee BpalUIeHHS, T. €. B Ty Ke CTOPOHY, YTO H NepeMelleHHe NIPH NPeLecCHH
TOUYKH ONOPH! BOJIYKa. 3aMETHM, UTO OTMCUCHHAS 0COO@HHOCTb CHJIbI TPRHHS COBEPLICHHO
HE 3aBHCHT OT TOTO, KaK PacrnoJo¥KeH HEHTP Macc OTHOCHTEJbHO TOYKH onoprl. CHaa
TPeHUsl CKOJIbXKeHHs Frp Bcerja JefCTBYeT B HANpPaBJIeHHH MPELECCHH, BbIBBAHHOM
BECOM BOJIYKA M [aBJIEHHEM ONOPHI, OHA CTPEMHTCS YCKOPHTH 3Ty mpelieccuio. CoryacHo
of1leMy NpaBHAY 3TO NOJIKHO NPHBECTH K NOSHSATHIO LeHTpP a MacCH Bo/TuKa. Ec/in uenTp
MacC pacnoJioXeH BhILIE TOYKH ONOpHI, FO NPH TAKOM NOAHATHH OCb QHTYPH BOJYKZ
6ygeT NpHOMHKATLCA K BepTHKaJH.

KoHeuno, MoxHO paccyxpate # Gojee feranbHo. [IpefnoJioxuM onsiTb, 4TO
LEHTP MAcC pacnoJIOXeH BBILE TOYKHM ONOPHl. MOMEHT CHJI TpeHust Fp, HMeeT Bep-
THKaJIbHYI0 COCTABJISIIONIYIO, HANPaBJICHHYIO BBePX. OH crpemuTCcs BbI3BATD nperec-
CHIO BekTopa L, B pe3y/bTaTe KOTOPOH BepIUHHA BOJMYKAa [O/KHA MOSHHMATLCH.
Ilpn HemopBHxHOCTH ueHTpa Macc C TakoH NoibeM Bbi3Bal Gbl ONMYCKAHHE TOYKH
onopul 0. Ho TakoMy ONYCKaHHIO INpensTCTBYeT IUIOCKOCTb ONOPHI, H OHO IIPO-
HCXOUTb He MoxkeT. CTpeM/eHHe K ONYCKAaHHIO TOYKH ONOPH NPOSIBHTCS B BO3-
pacTaHHH CHJB!I HOpMaJbHOro AaBdeHust F. [lociegusisi HauHeT NPeBOCXOAHTL CHJIY
Beca P. PesyabTupylomas 5THX JBYX CHJI CTaHOBUTCSI OTJHYHOH oT Hyas. OHa Ha-
npaBjleHa BBepX M NpPHBOAHT K NORHATHIO LeHTpa Macc C, T.e. K BHINPSAMJICHHIO
OCH BOJIYKA.

Cuna tpenus Fp, IefiCTBYyIOmIasl B TOUKE ONOPBL BOJIYKA, IPOSBISETCS H B ADYTHX
apaennax. OHa He ToJbKO 3aMefJisieT OCeBOe BpallleHHe BOJYKA, HO M 3acTaBjsieT ABH-
TaTeCsA €ro LUeHTp Macc. BosdoK HauHHaeT 6GeraTb IO IWIOCKOCTH onophl. Ecan 6 He
Oblio JPYTHX TOPMO3SIIMX CHMA (HampHMep, CONpPOTHBJCHHSA BO3ZAYXa H IIp.), TO
Takoe [BH:KeHHe HeNpepHIBHO YCKOpsloch Ghl. (JTO JHMIUHHH pa3 MoATBe PXJaeT, 4To
HanpasjeHHe CHJIBl F, COBMajaeT C HanpaBieHHeM JBUXKeHHsi Boauka.) Ilpn sTom
CKOJIb:KEeHHE NIOCTOSTHHO YMEHbIIaeTCs, H ABHKEHHe BOJYKA B KOHIIE KOHIIOB NMEePeXOJHT
B UHCTOe KaueHHe. K 5TOMy MOMeHTY oceBoe BpalleHHe BOJYKA OGBIYHO 3aMejJisercs
HACTOJILKO CH/ILHO, YTO OH TepsteT YCTORUHBOCTL H NajaeT NOJA AeHCTBHEM CHIIBLI TXKECTH.

13. TMoxusiTHe OCcH BOJIYKA MOXKHO OGBSCHHTD H C [IOMOLIbIO YPaBHEHHS MOMCHTOB
OTHOCHTENIEHO TOUKH onopel 0. Hajo TonbKO NPHHATL BO BHHMAHKe, YTO TOYKA OTIOPEI
IBHKETCSi YCKODeHHO, M 6parb ypaBHeHHe MoMeHTOB B BHie (49.8). Kopoue rosops,
HaJl0 yuecTb JeACTBHe «CHaA HHepuum» (cM. §§ 63 u 64), BOSHHKAIOLMX U3-32 YCKOPEH-
HOTO [BH:KEHHS TOUKH OTOpPH. B pas6upaeMoM HaMM Bonpoce HrpaeT poJib CHJIAa HHep-
1MH, OGYC/IOBJIEHHAs KacaTeJbHEIM yCKODeHHeM. JTa «CHJa» NpPHJIOMeHa K LEeHTPY
macc C M HanpasJieHa IPOTHBOMOJIOXKHO KacaTe/lbHOMY YCKOPEHHIo, T. €. Ha pHc. 154, a—
oT uuTaTens. Ee MOMEHT OTHOCHTENBbHO TOUKH onopel O HMeeT BepTHKalbHYIO COCTaB-
JISIOIYI0, HANpPAaBJeHHYI0 BBepX. JTOT MOMEHT BHI3LIBaeT IIPELIeCCHIO, B pe3yJbTaTe
KOTOpOH BepHIHHA BOJYKa IIOZHHMAaeTCs.

14. Ciryuaii, Korjia IeHTp Macc JIeKUT HHHe TOUKH ONOPH, PaCCMaTPUBAeTCs CoBep-
IIeHHO aHanorHuHo. CHJIbI TPEHHS CKOMb2HEHUS, BO3HHKAIOLIHE B TOUKE ONOPHI, H B 3TOM
Cyuae NPHBOAAT K NOAHATHIO leHTpa Macc. OfHAKO 3Jech OHO CONPOBOK/AeTCH OITy-
CKaHHeM BePIIHHE BOJIYKA, BONYOK, 3anylleHHEH HaKJIOHHO, HaK/IOHseTCA ellie GodbLLe,
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15, JI0GOMBITHEIM [IDHMEPOM MOXKET CIYMHTb Kumatickuil 80440K, KOTODH HMeeT
dopMy rpuba (puc. 155). H3-3a neicTBHS CHN TPeHUS UEHTP MacC BOIYKA HeNPEPLIBHO
NOJHHMMaeTcs, @ och (PUIypHI Bee Goslee H 6osiee HaK/oHseTcs. B KOHIle KOHIIOB 3TO NpH-
BOIMT K onpoxuleiearuro Boiuka. Boauok cTaHoBHTCS Ha HOXKKY. Och GuUrypn Bee
6osiee U Gosiee MPHUGAHKAETCS K BEPTHKAJIBHOMY IOJIOXKEHHIO, €CIH TOJMBKO BOJIYOK
He ToTepsieT YCTOHYHBOCTb H3-3a 3aMEJJIeHHS OCEBOTO BpalCHHA. '

16. Jlns Toro 4To6H NOBEPHYTH OCh (HT'YPLI THPOCKONA, K HEMY Haflo MPHJIOKHTh
CHJIBI, MOMeHT KoTophX M omnpegensiercss ypaBHeHHeM (50.2), B KoTopom noj Q cue-
IyeT NOHUMATh YTJIOBYIO CKOPOCTh BBIHYXKJIEHHOTO BpauieHHust. T aKue CHIBbI CO3Jal0TCH,
HanpHMep, AaBJIeHHEM TOALIHNIHHKOB Ha oCb (GUrypH rupockona. Ock GHUIYpE rHpo-
cxXona JeHCTBYET Ha MOAIIHIHHKH C PABHBIMH H [POTHBOINOJOXKHO HaNpaBieHHBIMH
CHJIAMH IIPOTHBOAABJEHHS. DTH CHJBI IIPOTHBOLABJIEHHS U CO3JaBaeMble HMH Bpaulano-
(M€ MOMEHTBI HA3BIBAIOTCS eupockonudeckumu *). THPOCKONHYECKHE CHJHL JIETKO MO-
YYBCTBOBATh, €C/M B3ATh 32 OCh GHICTPO BPALIAIONICECH BeNOCHNCAHOE KOAECO # IO-
OBITATBCS MOBEPHYTH 3Ty ock. KoJseco 6yeT CTPeMHTBCS «BHL-
pBaThC M3 PYK» B NEPHEHAHKY/ISADHOM HampasieHHH. Ilpu
6LICTpOM MOBOpOTe TpefyeTcsd 3HAUHTe/NbHOE YCHAME, YTOOHI
yIepxaTe OChb B PYKax.

B onute co ckameelt JKygKosckoro (§ 34, n. 7) meMon-

CTpaTop, NMOBOPAYHBAIOIIMA OCh BEJOCHNEJHOrO KoJeca, Hc-
NLITEIBAET C €r0 CTOPOHH THPOCKOMHYECKHe CHJBL MoMeHT
9THX CHJI HanpassieH BepTHKaAbHO. OHH H NPHBOASAT BO Bpa-
IIEHHE CKaMbIO H/IH M3MEHAIOT ee YIJIOBYIO CKOpocTb. .I'Hpo-
CKOTMMYECKHE CHJIH JEHCTBYIOT Ha MNOAIIMIHHKH Bana Typ-
GuHBl KOpaGis WM BRHTA CaMOJIeTa, KOTAA TPH Mauempax
Kopab/is H camojeTa, HampaBJeHHS HX JBHKEHHS H3Me-
Hs1oTcAd 6bicTpo. OHM BEI3HIBAIOT «PHICKAHHE MO Kypeys. s

KPYNHBIX CYIOB 3T0 fBJEHHE He3aMeTHO, OHO HabJonaercs oz
Yy MeJKHX CYJOB H CaMOJIeTOB. . ‘
17. TlogHeceM K OCH THpPOCKOINA, H306DaXeHHOro Ha Puc. 155.

puc. 148, ropusonranbebiii crepmenb. (Ocb GUrypH rupo-

cKoma u3obpaxena Ha puc. 156, a. CeueHHe CTepxKHs mJIO-

CKOCTBIO PHCYHKA H306paKeHO 3alITPHXOBAHHHIM KpyxkKoM. Ilpeanonaraercs, urto
CTepKeHb NepPNeHAHKYAspeH K IVIOCKOCTH PHCYHKa.) BosnukaeT cHia TpeHHS CKOJIb-
XeHud, Fyr,, NapanieNbHas CTCPKHIO H, Cl1e10BaTelbHO, NepleHAHKYJAPHAs K IIoC-
KocTd pucyHka. OHa u3o6paxkeHa MYHKTHPHOH CTpesKOH. MOMEHT 3TOH CHJIBI OTHO-
CHTeJIbHO TOYKH 0m0pel My, = [rFyp] nexuT B miockocTH PACYHKA H HanmpapJ/ieH
NepreHAUKYMSPHO K CTEP:KHIO H pajHycy-BeKTopy r. OH OyzneT CTPEMHTLCA BHI3BAThb
NPELECCHIO OCH THPOCKONA B TOM Ke Hampap/eHHH. Ho 3Ta npellecCHA BO3HHKHYTB He
MOXKeT, TaK Kak edl npenATcTByeT crepxkeHb. OHa NPOSBUTCS TOJMBKO B TOM, 4TO OCh
rupockona GyJeT IPHXKHMATLCSH K CTePXKHIO. B pesysbTaTe Bo3HHKAeT CHJ/IA JaBJIeHHs
Frap, I€HCTBYIONIAS CO CTOPOHBI CTEPKHS HA OCh THPOCKoNa. [IefACTBHE 3TO# CHABI Po-
ABHTCH, BO-IIEPBLIX, B YBeJIWYEHHH CHIB Fy,. Bo-BTOpEIX, oHA BEISOBET NPELECCHIO
OCH (Hr'ypel THPOCKOIA, 3aCTaB/IsAsA 3TY OCb NepeMelaTbCs BAOJbL CTEPXKHA B Ty XKe
CTOpOHY, KYAa Hanpas/ena cuna Fr,, TaK Kak MOMEHT CHIIEI AABACHHA M yap= [FFpa5]
HarIpapJieH B TY e CTopony. Bospacranue cuiist Fyp, B CBOIO ouepeab NPUBELET K BO3-
pacTaHmio CHABL Fyay H K YCKODCHHIO NPELECCHOHHOTO NepeMelieHUsl OCH (HTYPH
THPOCKONA BAOJb CTepPKHA. JTO YCKOPEHHC NPEeKPAaTHTCH, KOTAA [BHXEeHHS OCH
GUTYpEL CO CKOMbXKEHHEM INepefiieT B YHCToe KadeHHe. (B onmuchbiBaeMOM HaMM OINEITe
LJIsL 3TOTO MOXKET He XBATHTb BPeMEHH H3-3a M3MEHEeHHs Hak/OHA OCH (QHTYDH THpO-
CcKoma mpHu AsHikenuH.) Haunnas ¢ s10r0 Momenta cuia Fp, NpakTHYeCKH oGpaTHTCs
B HYJb, CHNA Fpa, CTalleT MOCTOAHHOH, a TPCUECCHOHHOE ABHXKEHHE OCH (UIYpPHl
THPOCKONA BJOJb CTepPXHS — PABHOMEPHLIM.

*) TepMHH «THDOCKONHUYECKME CHJLD YHOTpeG/deTcst 3JeCh B HHOM CMbICTe, ueM
B § 24, ’
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BMecTo CcTep:KHS MOXKHO B3fITb KakoH-ju00 3aMKHYTBIH HJIH HeaMKHYThIH KOH-
TYp TIpPOH3BOJILHOH (OPMBEL H3 TOJCTOH NMPOBOJOKH. JI/1 IEMOHCTPALHMOHHLIX OMNBITOB
MOXKeT CJaYKHTb KOHTYpP, H3o6pa:keHHH# Ha puc. 156, 6. KonTyp 3akpenssercs Ha
LWITATHBE B TOPH3OHTA/NBHOM TOJOXKeHUH BO/AN3U ocH Uryph rupockona. Ecau oce
(Uryphl CBOHM BePXHHM KOHIIOM MPHBECTH B COMPHKOCHOBEHHE C KOHTYPOM, TO OHa
HauHHaeT 6eraTh MO 3TOMY KOHTYpPY, INepeXoAd MOCJAeLOBATeIbHO U3 I[OJIOKEHHs [

Puc. 156.

B noJjoxendsa 2, 3 U T. 4. [Ipu 3ToM ocb (UTYpHl THPOCKONA CHIBHO MPHKHMAETCS
K KOHTyDYy. DTO OueHb KpacuBblil AeMOHCTPAUMOHHHIH onwT. OnucanHoe sBJIEHHE
HA3bIBACTCS HepuUMempuyieckum 0sudXeHuem THPOCKoONA,

3AJA4YH

1. T'epoii pomana JXwona Bepna «Bsepx IHOM» npeasaras NoBepHYTb 3€MHYIO
OCb, BHITTYCTHB C 3eMaH TsKeJbill cHapsaa. OleHHTh, ¢ KaKoil MHHHMAJIbHOH CKOPOCTBIO
U HY2KHO BBINYCTHThL Ha 1oJioce 3eMJH cHapsd Maccel m == 1000 T, uTo6bl NOBEPHYTh
B NPOCTPAHCTBE MTHOBEHHYO OCh Bpaulenus 3em/in Ha yroa o = 1°. Macca 3eman
M = 6-1021 1, Iauna rpajlyca 3eMHoro Mepuiuana ! = 111 KM. 3eM/II0 CUHTaTh
OZHOPOAHBIM IIApoM (cM. 3ajauv 23 u 24 x § 37).

Pewenue MaxciMa/bHBIH TNOBOPOT IOJNYUMTCH, KOTAd CKOpPOCTb CHApAAA U
mlro]
V1=
nepnesguKyJAAPHbIT K CKOPOCTH ©. 3eMJas moJyuaeT TAKOH ke MOMeHT B o6paTHOM
HarpasaeHuH. [IpH "3TOM BeKTOp YIJIOBOH CKOPOCTH B)wameHnH 3eMa¥ @ OTKJO-
HsieTcst B60K Ha yroa o = L/lw. Toactasus cioga [ == 2/;Mr® U yuTs1, uTo pasHOCTb

¢ — U OYeHb MaJjia, MOoJydYuM
c—uv _ 25m2c?
c  8M2Rw?

2. CUMMeTpHUHEIH BOJIUOK, OCh (PHIyPel KOTOPOIO HAKJOHEHA MO YIJIOM 6 K Bep-
TUKaJaH (cM. puc. 154), coBepiuaeT peryJsipHYK MPELECcCHIO 1oji AeHCTBHEM CHJIbI
TskecTH. Touka onopsl Bosmuka O HernoABuxkHA. OmpelesinTsb, NOL KakUM yrioMm B
K BepTHKa/H HanpaBjeHa CHJa, C KOTOPOH BOJIYOK JeHCTBYeT Ha IVIOCKOCTb OIOPBL.

a’m?3g sin o ’ ’

Qree T, tgf= e

nepneHAHKyAspHA K 3eMHOH ocH. CHapsl YHOCHT MOMENT uMnyJabca L=

=~=1,9.10"22,

*
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3. THpockonuuecknii MasTHHK, HCMONb3yeMbii B KaueCTBe aBHAaropH3OHTa,
XapakTepHiyeTcsl napaMeTpaMH, NpHBeleHHEIMH B 1. 4 storo naparpada. Korga ca-
MOJIET JIBHTAJICS PABHOMEPHO, 0Cb QUIyPHl MasATHHKA Gblia BepTHKaabHa, 3aTeM B Te-
uense BpeMeHH T = 10 ¢ camoJieT JBUrajcs ¢ TOPH3OHTA/JILHBIM YCKODEHHeM 7, =
= 1 m/c. Onpegenuts yroa a, Ha KOTOPHIfl OTKJOHHTCS OT BepTHKANH OCh (HTYpEI
THPOCKOIIHYECKOr0 MasiTHHKA 34 BPeMs YCKOPEHHS.

mavyT
I

OTBeT o= = 0,43° == 25,

4. OnHopoAHwH TVIaJKHH CNJOWHOA Wap, HaxoASHHcS HA TOPH3OHTA bLHOM
cTo/ie, GBLICTPO BEepPTHTCS BOKPYT CBOETO BEPTHKAJBHOTO AMaMeTpa C YIJOBOH CKo-
pocTLIO @y (pHe. 157). B Hero yaapsieT BTopo#, B TOUHOCTH Tako# *e wap. [Ipoucxoxat
abcomoTHo yrpyruil yaap 6e3 nepejaudt BpailleHHs.
YiapsieMbli 1ap HauMHAeT JBHraThcsl MO CTOJY
co ckospKeHdeM. Kos(xpHUHEHT TpeHHS CKOJbKe-
HHA R CuMTacTcs HE 3aBHCSUIHM OT CKOPOCTH.
Haiith yron o Mexkay MrHOBEHHOH OChIO BpalleHHs
ylapseMoro mapa W BepTHKaJbHOH JIHHHEHR 105
J1060ro0 MOMEHTa BpeMeHH £, KorJd elle He NpeKpa-
THJIOCH CKOJIbikKeHHe, .

HaiiTh Takxe 3HaueHHe 3TOr0O yrja B MOMCHT, Puc. 157
KOTJa JBHKeHHe NepexofHT B UYHCToe KaueHHe. : )

Tpenuem Bepuenus H TpeHHeM KaueHHS npexeGpedb.

Pemweunne, [locse yaapa ueHTp yjapsieMoro Iiapa Ha4HeT IBHraTeCs C Ha-
yaJbHOH CKOpocThio ty. [To TeopeMe o ABHMxEHHH LEHTPA Macc ero CKOpOCTb B MOMEHT
BpeMeHH ! OyneT v = v, — kgt. [lycTb @ — MrHOBeHHOE 3HaueHHe BEKTOpa YTJIOBOH
CKOPOCTH. MoOMeHT CHJIbl TpeHHsl OTHOCHTeJbHO LieHTpa wapa OyAeT kmgri, tae § —
eIHHHYHLIH BEeKTOP, HaNpaBJIeHHbIH 33 NJIOCKOCThL PHCYHKA H NePNenAHKYJIApHLIN K Hel.

dw , 2 do

M3 ypaBHenns momenToB [/ i = kmgr i nonyuaem o
© = o)+ Hkgtl/(2r). MruoBennasi ocb BpaweHHs BCETAa JEXKHT B MJIOCKOCTH, mep-
NeHAHKYJIAPHOR K [ITOCKOCTH PHCYyRKA. YToa o onpelessietcsl YpaBHEenHeM tgo =
= Bkgt/ (2rwoy). Oupefiennm Terepb MOMEHT Hauasna 4HCToro Kauerusi. CKopocth
NOCTYNATeNbHOrO JBHKEHHA [1apa 3aBHCAT TOJIbKO OT TOPH3OHTATBbHOH COCTaBAmEeH
BeKTOopa . MOMEHT Hauasa YHCTOTO KaueHHA HalleTcs M3 YCJIOBHE 5/ykgt = vy, — kgt.
C 3Toro MOMEHTa YroJ o CTAHOBHTCS H NPOAOJIIKAET OCTABAThCSl MOCTOAHHBIM, TPHUEM
tg o = 5/,0y/rwy. Ecstu vy = wyr, To tga = 5/,, @ = 35°32’, Bpamenne mapa BoKpyr
(MKCHpOBaHHOTO AHaMeTpa HeycToluuso. [losToMy HalienHoe pellienHe omnpejenser
MOBOPOT OCH BPALLEHHs] OTHOCHTEJBHO BHELUNE20 NPOCMPAHCMAE, @ HE BHYTPH CaMoro
wiapa. '

5. Tupockon, u3obpakeHHbd Ha pHc. 148, coBepruaeT ycTaHOBHBLIEECS NEpHMET-
pHUeCKoe ABHKEHHE N0 KPYIVIOMY MeTaJHUeCKOMYy KoJblly pafHyca R, MJIoCKOCTb
KOTOPOro TOpH30HTaNbHA. Paluyc CcTepkHS THpPOCKONa s MaJ 1O CPaBHEHHIO C
R (r < R). Ocb rupocKona HAKJIOHEHA K BepTHKaJH noj yrJioM a. (B paccmatpusae-
MOM CJIyyae OHA ABHAKETCS 1O NOBEPXHOCTH KPYTOBOTO KOHYCa C BEpPLIHHOH B TOUYKe
onopet 0.) Haiitn cuny Fppg, € KOTOpPOH CTepKeHb TMpocKonma AABHT Ha MeTasjHde-
CKOe KOJBUO.

Pewmenue B ycranoBuBmeMcs pexnMe mnepHMeTpHYeCKoe [BHXKEHHE OCH
GHTYpH I'HpocKona ecTb udcToe Kauenwe. Ecau r <€ R, To yIJ/IoBasi CKOpOCTb Iipe-
lecCHM HaiifleTcss M3 ycaoBHs QR = or. Tlo/ibaysch 3THM, JIETKO HAATH HCKOMYIO
CHJTY:

&)

=kgi. Orciona

1,0
— ! in2
Frap= Rr Sin?a.
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Mycts @ = 10006/c = 628 pap/c, I,= 2:-10*r.cm?, r=0,5cm, R = 8cm,
a =20° Torpa Fp==70 H.

6. anocxonnqecxue a¢deKTH HCTIONB3YIOTCA B JHCKOBLIX MEAbHHLAX. Maccna-
HBIH UWIMHIPHUECKHH KaToK (GeryH), MOTVIIMH BpamaThCAd BOKPYT CBOGH IeoMeTpH-
YeCKOH OCH, NPUBOAMTCSI BO Bpalllellue BOKPYT BePTHKaAbHOH OCH (C YrJoBOfi CKO-
pocThio ) M KaTHTCH 1o TOPH30HTaIbHOMK onopHO# nunTe (puc. 158). Takoe Bpaienne
MOXKHO paCCMaTpHBATb KaK BBIHYXKJACHIYIO MPCUCCCHIO THPOCKOTA, KAKOBLIM SIBJISICTCA
Geryn. Ilpu BEIHYKAEHHOH IIpeLieCCHH BO3PacTaeT CHJIa JaBjelHsl GeryHa Ha TOpH-

30HTANBbHYIO IVIHTY, N0 KOTOpo# OH KaTHTCA. Dra
£ cuna pacTHpaeT H H3MeJabyaeT MaTepHal, IOACHI-
W naeMbiil 1107 KaTOK Ha WJHTY. BLUHCIHTL NOJMHYIO

~ CHIy JAaBJeHHSA KaTKa Ha OHOpHle TUIHTY.
Q2 1
r \4 Oreer. Frp=P4+ ——nu “ —P—i——2— mQz2r,
: ﬁ ‘ rie P — Bec Oeryna, m — ero Mmacca, r — pa-
7 7 anyc. Ilyets 7= 50 cm. Torpa npu paﬁoqen CKO-
Puc. 158 pocte 1 o6/c u,- cregosatennHo, @ =2m pan/c

nosyuaem 1/, szr == mg = P. CregoparejnHo,

Fpap == 2P. OGpaTuTh BHEMaHHe, YTO TOJHBIH MO-
MeHT umnynanca L He HampasjieH BAOJb ocH (QHIYpbl GeryHa, Tak Kak HMeeTCs efie
MOMEHT, BO3HHKAIOUMH H3-32 BpallleHHd BOKPYT BepTHKalbHOH ocH. OQnHako mno-
CleIHHH MOMEHT OCTaeTCs HEH3MEHHLIM NDH BpAlIEHHH KaTKa, a MOTOMY NpH pelle-
HHH 33134 €ro MOXXHO He NPUHHMAarb BO BHHMaHHe.

7. duck papuyca r, Bpamatoomuiicd BOKPYT COGCTBEHHOH OCH ¢ YIJIOBOH' CKOpPO-
CTBIO @, KaTHTCSl Ge3 CKOJIbXKCHUS B HAKJOHHOM TOJIOXKEHHH IO TOPH30HTANbHOH
IVIOCKOCTH, OIHCHIBAsl OKPYKHOCTh 32 Bpems T'. Onpenenuts T ¥ papuyc OKPYXHOCTH
R, ecau R S>> r, a yroa Mexjy TOPH30HTaNbHOH MJIOCKOCTHI H JIJIOCKOCTBIO JHCKA
paBeH Q.

3nwr 3 wor2
Orser. T=—"1ga, R—-—
g g g

tg o

§ 51. IlpumeHeHHsS THPOCKONOB

1. HayuHo-TeXHuYeCKHe NpUMeHEHHS THPOCKONIOB BeCbMa pasHoOGpasHH. B Kypce
(bH3HKH 0 HHX MOXEHO J1aTh JIHWb obliee NpeicTaBeHne. PacCMOTPHM NMPHHIKIEL Jei-
CTBHA HEKOTOPBIX eupockonudeckux npubopos, COBEpIIEHHO OTBJEKAasCh OT JeTaljei
KOHCTPYKTHBHOTO HJIH TeXHHYeCKOTO XapakTepa. ByneMm mpepnonarats, 4To Bee mpu-
6opsl H YC/IOBHS, B KOTOPHIX OHM paboTaloT, ABAAIOTCA uleasvHsimu. Tak, 6ylem
CYHTATh, YTO CHJI TPeHHUST H NMPOYHX BPEAHBIX CHJ HET, YTO MOMEHTLI HHEPIHH H MOMEHTHL
HMITyJIbCA KapJaHOBBLIX KOJIell NpeHeOpeKuMO Majbl 4 T.’I. B JefiCTBHTeNLHOCTH Bee
3TH (paKTOpBl OKAa3bIBAIOT CYIIECTBEHHOE, HHOT/A pewarolllee, BJAHAHHE Ha INOBejeHHe
peaabHoro rupockona. OOHAKO Mbl OTPAHHYHBAeM CBOIO 33JaYy BLISICHEHHEM JIHLIb
OCHOBHHIX HJIeH H NPHHIIMIOB, Ha KOTOPHX OCHOBAHO JAeHCTBHE FHPOCKOITMYECKHX MPH-
Gopos.

2. Haunem ¢ ypasHosewento2o (acmamu4eckoz0) THPOCKONA ¢ TPeMsI CTENeHAMH
co6oanl. TTycTb oH OplCTPO BpaiaeTcs BOKPYT CBoefi ocH ¢urypel. Ha nanpasneHue
OCH (UI'ypH THPOCKOIIA HE OKAa3hlBAlOT BJIHSIHHA CHJIA TSXKECTH, BpalleHHe 3eMuid,
a Takxe JI00Oble YCKOPEHHbIC ABHKEHHS TOUKH OMOpH. B oTcyTcTBHe cua, cospaomux
BpAalAlOI[{e MOMEHTEl OTHOCHTENBHO TOYKH ONOPH, OCh (HIypHl YDPaBHOBELIEHHOrO
THPOCKONA coXpaHsiia 6bl HeH3MeHHOe HanpasjeHHe OTHOCHTeNBHO 3Besf. Eciu ochb
(Hryphl THPOCKOTIA HANPABHTb HA KAKYI0-JIHOO 3Be3/ly, TO IIPH NepeMellleHHH ToC/eIHeH
1o HeGeCHOMY CBOJY OHA OYJET NOBOPAYHBATLCS OTHOCHTENBHO 3eM/IH, OCTaBasACh BCE
BpeMs HampapJieHHOH Ha TY e 3Be3lly. Tako#d THPocKonl mo3BoJIfeT 0GHApYXKUTb
CYTOYHOE BpaienrHe 3eMJIH, 4TO W ObLIO BIEpBble KayeCTBEHHO NPOJEMOHCTPHPOBAHO
¢panuysckum ¢usukoM JleoHom dyro (1819—1868). TpyaHocTH NMOXOBHBIX ONBITOB
ovenb BeJHKH. OHH CBS3aHBI C TeM, YTO HEBO3MOXHO IOJIHOCTBIO OCBOGOZHTLCS OT



