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BaroHa, Kak ykasaHo Ha pHc. 165, a. Posib lapy»KHOro KosbIla KaplanoBa NojBeca
BBLINOJIHAIOT CTCHKH BAroiia. I[onyCTHM 4TO BAroM HakpeHuscst pnpaso. Cu/a THKeCTH
ewie Goblie GyeT CTPEMHTLCA ONPOKHHYTh BArOH B TY Ke cropony. OHa co3jpaeT Bpa-
IAMOHA MOMECHT, HaNpaBJleHHbIl 3a MJIOCKOCTL PHCYHKa NapalJeflbHO NPOAOJIbHOH
ocH Barona. Yepes MNOAIIHIHHKH 3TOT MOMEHT mepejactcsi rHpockony. I'Mpockonm
HAYHeT NpeLeccHposaTh, UTO BbI30BeT HAKJIOH BHYTpeHueil pamsl (pHc. 165, 6). Ecan

2) 6)

Puc. 165.

KakHUM-1u6o CMoco6OM YCKOPDHTb 3Ty TpeLeccHio, To Bo3pacTeT BPallaioOHIl MOMEHT
CHJ1 NIPOTHBOAEHCTBHA CO CTOpPOHHI rHpockona {cM. § 50, nn. 9 u 10). Lientp TsakecTn
BaroHa HayHeT MOJHHMAaTbCSl, H BaroH BepHETCS B BepTHKaJbHOe ToJoxkeHnHe. Ta-
Koe BbIHYKJeHHOe YCKOPeHHe MpeLeCCHOHHOTO ABH:KEHUS paMbl JOJXKHO BRINOJ-
HATBCSI aBTOMAaTHYECKH. B yCTpoiicTBe COOTBETCTBYIOIIErO aBTOMATA H 3aKJOYaeTCd
BCSl TPYAHOCTb MPAaKTHYECKOTO OCYLIECTBJEHHS HJeH OJHOPEThCOBOH JIOPOrH.

§ 52. OcHOBbI TOYHOH TEOPUH CHMMETPHUHOTO FHpPOCKONa

1. Tounas TeopHsA CHMMETPHUHOTO THPOCKONA YYHTHBaeT pa3/HYHE HaNpPaBJieHHH
MIHOBEHHOH OCH BpAUEHHs, OCH (HI'YPHI H MOMEHTA HMIyNbC4 THPOCKONA OTHOCH-
TeJIbHO ero ToukH omnopnul. OHa CpaBeasHBa NMPH JIOOBIX COOTHOLIEHUAX MEXKIY YIJIO-
BBIMH CKOPOCTAMH @) H @, C KOTOPHIMH THPOCKON BpaimaeTCl BOKPYN OCH CBoedt

GUIYpH W NepreHAHKYJsApHOR K Heil

@, [——— @ s ocH. Opnako nanGoJjiee BaxKHble THPO-

i cKkomuYecKHe 3(QdeKTsl, KOTOPbIM TH-

pocKon 005i3aH CBOHMH Hay4YHbIMH H

TeXHWYECKUMH TNPHMEHEHHSMH, Ipo-

SBJSIIOTCS  JIHWb NPH  COBMIOACHHH
YCIOBHA ©) > O .

Ornoxum 0T TOUKH onopel Q
B MOJOXKUTENBHOM HAaNpaBieHHH OCH
GHUrypHl THPOCKONA EeJIHHHYHBIH BeK-
. Top § (puc. 166). Kouneunas touka
Puc. 166. Puc. 167. 3TOFO BEKTOpA HA3LIBAETCS 8epULULHol

eupocKkona. pOHSBOZlIIaH S HUMeer
CMBIC JHHeHHOo CKOPOCTH JBHXKEHUS BEDUINHBI r}{pocxona a NMOTOMY MOXKeT 6bITh

npeicTasieHa B Buae s = |@s] = [@ | S]. Tpu Bektopa §, ®) ¥ S B3aHMHO IEpIEH-
JHKYJSIPHBL B 0Gpa3yioT MPABOBHHTOBYIO CHCTEMY, KaK YKa3aHO Ha puc. 167. M3

9TOrO PHCYHKA BHJHO, 4TO @ | = [ss]. TTosTomy

L=I10,+1 o =105+, [ss] (52.1)
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TloacTapup 3TO BHIpaKeHHe B ypaBHeHHe (49.3), nmoayumm
Loys+ 15+, [ss]=M, (52.2)

2T0 — OCHOBHOe ypaBHeHHe TOUHOH TeOPHH CHMMETpPHUHOTO rHpockona. Ero yuo6no
pasjenuTh Ha ABA ypabneHs. [lepsoe ypapHeHue mosmyuaetcs us (52.2) cKanApHBIM

yMHOXeHHeM Ha §. C yueToM COOTHOLUeHHA ($S) =.0 TaKOe yMHOMKEHHE JacT

rie M” = (Ms) — mpoexuus BekTopa M Ha ocb GUrypu rapockona. BTopoe ypasne-
Hue HafjaeM Takxke u3 (52. 2) HO BEKTOPHHM YMHOXCHHEM Ha §. quuaaﬁ IpH 3TOM
Toxgecteo s [ss]l = — s? + (s8) s = — s+ (s8) s, TIOJTY Y HM

Loy [ssl—1,5+1, (s5) s= [sM].

.

udxpepeHiupys cootHOWeHKe (s5) == 0, HaiifieM (s8) + s2=0.C y4eToM 3Toro Inpe-
o6pasyeM MocJeHee ypaBHEHHE K BHRY

I, 5=[Ms]+ 1o, [ss]—1 5s. (52.4)

2. ¥Ypasuenue (52.3) onpefensier H3MeHeHHe BO BpPeMEHH YTJIOBOM CKOPOCTA Bpa-
LUIGHHS THPOCKONA ®); BOKPYT OCH QHTYpHL. OHo coBnagaeTt ¢ COOTBETCTBYIOLIUM YPaB-

HEHHEM BpalieHHsl TBepAOro Tella BOKPYT 3aKPelleHHOW OCH.
Ypabaenue (52.4) onpefesigeT YCKOPEHHE S, C KOTOPLIM JBHXETCH BepUIHHA
I'HPOCKONa. 3alHUIeM ero B BHjE
I, s=f (52.5)
rie BBeJleHo of603HaueHHe
F=IMs)+1,0,[ss]—1 . (52.6)

B stoMm BHIe ypasueHue (52.5) dopManbHo coBmagaeT ¢ ypaBHeHHeM Hbiotona.
Posib Macchl Hrpaet BeinuHHa [, posib CHJEL — BEKTOp J. Bepunna rupockona Isu-

KeTCs 10 1I0BePXHOCTH Henomanxmoﬁ cdepHl eXRHHYHOrO paguyca s? == 1. Ee yckope-
HHe CJlaraeTcsi H3 YCKOPEHHS (S)J_’ Hampap/IeHHOrO MO KacaTeJbHOH K 3ToH cdepe, H
<2
s .2
PaIHaNBHOTO, HIK UEKTPOCTPEMHTENLHOTO, yekopenns (§), = — —s=—5% Te

s= sy, — s2s. ToncraBus 5310 BRIpaxKeHHe B ypaBHeHHe (52.5), BHIHM, UTO LEHTpO-
CTpEMHTEJbHOE YCKODEHHe H3 Hero BhINAjaeT. Y paBHEHHE NPHHUMAET BHA

1, (s), =[Ms]+1,0, [ss] (52.7)

CnenosatesbHo, ypasHende (52.5) HIH 3KBHBaNeHTHOe eMY ypasHenHe (52.7) ompe-
JeJAI0T HE MOJHOE YCKOPCHHE BepLUIHHEl THPOCKOMNA §, & TOJBKO €ro COCTAB/SIOLIYIO
(s) |, KacaTeJIbHYIo K NOBEPXHOCTH eZHHHYHOH Chepu s = 1. 3TOro JocTaTOUHO RIS

HaXOXJIEHHS ABHXKEHHs BePLIHHEL 10 HAYaIbHEIM YCJIOBHAM (HapHMep, [0 HayallbHOMY
TOJIOKEHHIO H HavyalbHOH CKOPOCTH BepLIHHBEI THPOCKONa). JJeHCTBHTEbHO, KBHKEHHe
BEpUIHHBI HPOCKOIMA aHAJIOTHYHO JBHMXKEHHIO He CBOGOJHOM, a CBA3aHHOH MartepHallb-
HOH TOYKH, BBHIHYXKIEHHOH HaXOJHTbCA Ha 3aXaHHOH NOBEPXHOCTH. ,
Boo6pakaeMyo MaTepHalbHYIO TOYKY, Macca Koropolt paBHa [ |+ TIOMCIUEHHYIO
B BepLIMHE THPOCKONA, Mhl HHOTIA SyleM HasWBaTh usobpascarouwed mouxod. Ha npa-
BYIO 4acTb B ypaBHeHHH (52.7) MOXKHO CMOTpeTh KaK Ha HEKOTOPYIO «CHJY», COOBLIA0-
myzo ycxopeHne Ha3o6paxatomefi Touke, Ilepsoe ciaraeMoe B 3TOH «CH/ed CBA33HO



290 MEXAHHKA TBEPJOTO TEJA [TJ. VII

¢ ZeficTBHEM PeAfibHLIX CiiJl, BOSHHKAIOMHUX NP B3aHMOJeHCTBHAX FHPOCKONA C OKPY-
KaAmAMHE TeJlamMu. Ero Mbl 6yleM HAasbLIBaTh peasbHOl cuaol

Jpean=[Ms]. (52.8)

Bropoe cnaraemoe l"m” [ss] X B3anMojleHCTBHIO Tesl He KMeeT OTHOUIEHHS. JTO eCTh

(HKTHBHAS «CHIA», BO3HHKAMWIAs NPH BPAUGHHH THPOCKONA BOKPYr OCH (HTYpHL.
OHa Ha3LIBaeTCsl OMKAOHAIOUWEH Cunoli:

Somn =119} [ss]. ' (52.9)

OTkJIOHSIONIAs CHJAA OTJHYHA OT HYJs TOJNbLKO TOTJa, KOrAa H306parkamllwas Touka
aBuxkercst. OHA NMepreHAHKYJ/AfApHA KaK K OCH QHI'YpHl FHPOCKONA, TaK M K CKOPOCTH
IBHKeHHs H306paxaromei TOUKH. DTa CH/Ia CTPEMHTCS OTKJIOHHTb BepIIHHY FHPOCKONa
B6OK OT HampaBJ/ieHHsl ee JBHKeHHs. [lelicTBHeM OTKJOHSMWOWefl CHJIBI OGBSACHSIIOTCSH
BCe XapaKTePHble THPOCKOMHUYECKHe 3(GheKTh.

Takum 06pa3oM, OCHOBHOE YypaBHeHHe JABHXKEHHA CHMMETPHUYHOIO THpPOCKONa
MOKeT OBbITb 3allHCAHO B BHJE

I_L (s.)_L =fpea.'1 +f0'mn' (52'10)

3. [NpuGaueHHash TeOpHS CHPOCKONA PacCMaTpHBACT TaKHe ABHMKEHHS ero, npH
KOTOPLIX YCKOD@HHEM (S)L B ypaBHeHHH (52.10) MoxHO npeHeGpeunb. [leficTBHTENLHO,
B 3TOM cy4ae fpeay + Sforka = 0 HiH

10, [ss]+Ms)=o.

Tak gak o6a BekTOpa § H M He HMEIOT COCTABJSIOWINX BAOML OCH (GHI'YPH, TO OTCIOAA
noJjyyaem

Lo s=M,

a 370 H ecTb OCHOBHOE YpaBHEHHe NPHGJHKEHHOH TECOPHH THPOCKOIA.

4. K aBnxkeHH0 H3oGpaxawomed TOYKH, TMOCKOJLKY OHO OMHCHIBAETCA ypaBHe-
HueM (52.10), hopMabHO MOXKHO NPHMEHATH BCEe TeOPEMbl MEXaHUKH TOUKH, Harpumep
ypaBHeHHe coxpaneHHs sHepryH. IIpH 3TOM HaNO TOMLKO HMETh B BHAY, YTO OTKJIOHSIO-

Was Cuia Kak NeprneHZHKYJAspHas K CKOPOCTH § paGOTh He MpoOuU3BojgHT. PaGora
NIPOM3BOJNTCS TOJNBKO DEANbHON CHIOH fpeay-

5. Ha ocHoBe ToyHOro YpaBHeHHS ABHXE€HHS CHMMETPHUHOIO FHPOCKOIA MOXKHO,
KOHEUHO, HCC/IeloBaTh JABH¥KeHHe CBOGOAHOTO THpocKona. ITocKo/dbKy, ofHako, OTHO-
csLHecs] CIOAA Pe3yJbTaThl yxkKe ObLIH ToJydyeHE! B § 49, Mbl He GyaeM 3aHMMAaThCS
3THM HCCJIe/IOBAHHEM, a PACCMOTPHM Ha OCHOBE TOYHOH TEOPHH BBIHYKIEHHYIO Mpelec-
\CHIO M HYTAIlHH CHMMEeTPHUHOTO T'HpOCKOINaA.

JlonycTuM, 4To AeficTBYlomAsA CHla F NOCTOSHHA H NPHJIOKEHAa B OAHOH H3 TOUeK
+0CH (urypbl rupockona (puc. 168). Papmyc-BekTop 3TOil TOUKH, NpPOBEJEHHBIH H3
{TOUKH omopel, 0603HaunM @. Eciiu Touka onopkr O He COBMAajaeT ¢ HeHTPOM MacC THPOo-
CKOMa, TO POJb CHALL F MOXET BHLINOJHSITH BEC CAMOT0O THPOCKoONA. MOMeHT cuanl F
paset M = [aF]=[aF ], rae F| — cnaraiomas 5Tofl CuiLl, NMepreHjHKy.IApHas
K OCH GUTYPHI THPOCKONIA. (WIe/I0BATENLHO, fpeas = [MS] = [[aF | ] s] = aF | , Tax xak

BEKTOPH @ M S KOJJHHeapHul. Takum o6pasom, ypaBHenHe (52.10) npuMeT Bua
1,(s), =aF | +1 o, [ss]. (52.11)

Tenepb TNOCTaBHM BOMPOC, MOXKHO JIH BepIUHHE THPOCKONA COOGLIHTL TAKYIO
HAYaJbHYIO CKOPOCTb, 4TOGLI OHA COBepINana Dery/sipHYI MpeHeccHio, T. e, PaBHO-
MepHo Bpallanach BOKPYT OCH, NapajljielIbHOH HanpaejeHHIO JeficTByoWeH cuisl F
H TIPOXOJSIICH Yepe3 TOYKY ONOpPHI THpocKona (. ¥YTJI0BYIO CKOPOCTb TaKOro Epaule-
Hud o6o3HaunM Q. KorkpeTno nop cuioll F 6yjeM MOHHMATh BeC CamoOro MpOCKOila:
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F = mg. 3a nojloxHTe/pHOe HanpaB/ieHHe BEKTOpa ) NMpHMeM HanpasJieHHe BBepX,
T. €. HanpasJ/IeHHe, IPOTHBONOJOXKHOE cHile F (cM. puc. 168). OTBeT Ha nocTaB/leHHHIH
BOTIPOC JIETKO TMOAYUHTH U3 ypasuenusi (52.11). Ina 3toro cnpoekTHpyeM ypaBhenue
(52.11) na nanpassienne BekTopa F . Beplununa rHpockona npu pery/sipHOd npeneccHy

JBHIKETCSt CO CKOPOCThIo § = [Qs] 1 yckopenuem s = — Q?r, rjle r — panHyc-BeKTOp,
TIPOBENEHHEIH OT OCH MPEIECCHOHHOro BPAIEHHsT K BeplIH#e THPOCKONa (7 = s sin o =
= sin @, MPHUeM @ 03HAYaeT YTOJ MEMAY OChIO (UIyphLl THPOCKONA H BepTHKAMLHEIM
Hanpap/eHueM). B3sB 0T yCKOpeHUs: § €ro COCTaBIAIONLYI0, NePIICHINKYTPHYIO K OCH
GHUI'ypH, H BHIIOJHHB YKA3aHHOE MPOEKTHPOBAHHE, MOJYUHM TOCAE COKDALeHHS Ha
sin o

I Q2cosa—1I 0,Q+aF =0, (52.12)
OTKyZa

o_ I, x ]/Iﬁ,mﬁ-—4aFIL cos o
- 2l | cosa

. (52.13)

Ecu LEHTP Macc FHPOCKONA JICXHT BBHIUIE TOUKH OMOPHI, TO YIOJ ¢ — OCTpHIil
(cM. puc. 168). B 3ToM cayuae npH HEAOCTATOUHO GBICTPOM COGCTBEHHOM BpalleHHH
rHpPOCKONa TNOAKOPEHHOe BEIDAXKEHHe B
dopmy.e (52.13) MoKeT OKa3aThCsl OTPH- 2
natenbHbiM. Torga paccmaTpHBaemas
pery/sipHas TpeLecCHs CTaHOBHTCA He-
BO3MOXHOH, a NOJIOXKeHHe FHpOCKona —
HeycTofiuuBbiM. Boofuie, Zns ycTofiuu-
BOCTH T'HPOCKONA HEOGXOMHMO BLINOJHE-
HHE YC/IOBHSA

1ﬁmﬁ—-4aFI'J_ cosa > 0. (52.14)

1o ycsoBHE BHIMOJHSAETCS BCeTa, KOrAa
UEHTP MacC THPOCKONA JIeXKHT HHMe
TOUKH onopbl. Ec/u Ke meHTp Macc pac-
MOJIOXEH BhIllE TOUKH OIOPbI, TO THPO-
CKONl JOJKEH BpaIlaThCsi AOCTAaTOMHO
6BICTPO.

HonycTum, yto yciaosue (52.14) Bh-
nonneno. Torpa KBazpaTHoe YypaBHe-
Hue (52.12) HMeeT JABa BelLECTBEHHBIX
KopHs. B 3ToM ciyyae perynsipnas NpelecCHs BO3MOXKHA H NPHTOM He OfHa, a JBe.
Ipeteccusi, KOTOpOH COOTBETCTBYeT MEHBIIHH Mo a6CoOMIOTHOM BEJHYHHE KOPeHb
ypaBuenus (52.12), HasviBaercs medaennodl. TlpeneccHs, coOTBETCTBYOWAA APYTOMY
KOpHW0, HasblBaeTcs Ovicrmpoii.

6. oryciuMm, 4YTO BBINOJHEHO YCJIOBHE Iﬁm[‘f > | 4aFl| cosa|. Torga pns

KBagpaTHoro kopHs B cdopmyse (52.13) MoxHO HamucaTb MPHOJIHIKEHHO

Puc. 168.

4aFl | cosa "\1/2 2aFl | coso
’n“’\<1*—1_‘—zmz ~lo——7=
. et} } il
B pesyJbrare nosyuurcs
aF
Quenn == IH(DH s (52.15)
!
Q6ricrp == (52.16)

_—
I, cosa

Gopumyaa (52.15) conanaer ¢ dopmyaoi (50.4), k KOTopofi MpHUBOIHT NPHOIUKEHHAS
Teopust rHpockona. TakuM o0pa3oM, peryJsipias IpeneccHs, 0 KOTOpoil roBopHTCs
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B NPHOSIHMEHHOA TEODHH, €CTb MeOAeHHas npeyeccus. YTNOBasi CKOPOCTh OLICTPOR
npeleccHH, Kak BuAHO H3 dopMyan (52.16), mo mOPsSAKY BeMHYHHBI COBIafaeT C
o, 3ech He BHITIOJIHEHO OCHOBHOE YCJOBHE NPUMEHHMOCTH NPHOGIUMKEHHON TeOpHH
o, < o TTosTOMYy GHICTPYIO NIpELEeCCHIO HeJb3sl pacCMaTpHBATh B PaMKax mpHOIH-
XeHHo#l TeopuH. -PerynsipHasi npeliecCHs CBOGOJHOTO THPOCKONA, PacCMOTpeHHas
B § 49, ecTb yacTHBIH cayuait 6plcTpoli mpelieccHH, NpH KotopoM F = 0.

7. Ins Toro yTo6bl y YHTATeJs He CJOMHJIOCH BIEUaTIeHHs, YTO GblCcTpast mpe-
LIeCCHST SIBJIAICTCSI KAKHM-TO YHCTO YMO3PHTeIbHLIM SIBJEHHEM, pACCMOTDUM TPHBHAb-
HBIl IPHMEP KOHHYECKOTO MASTHHKA, KOTAa ® == OH HH O KaKHX THPOCKOINIHYECKHX

sdpeKTax COBOPHTL He Npuxoautcsi. PadyMeercs, B 5TOM Cilyyae NEHTP Mace JOJIKEH
JlexaTh HUXe TOUKH NojBeca. [TosToMy yros o meqecoo6pa3sHO 3aMeHHTb AOMOJNHH-
TeJNbHBIM yIJIoM f = 5t — &, KOTOpBIil OCh MasiTHHKA 06pa3yeT ¢ BEDTHKANbIO, HANPas+
JenHod BHU3, Popmysa (52.13) mepexoaut B

-aF
R

T. e. B H3BeCTHYIO GOpMYJy A KPYTOBOH HaCTOTHl KOHHUECKOTO MAasTHHKA.

8. PeryJasipnasi npellecCHsl, Kak MeJVleHHas,, Tak H ObICTpas, sIBJASETCS BechMa
CMelHANbHEIM YaCTHBIM CJydYaeM ABHXKEHHs BePLIMHBI THPOCKOINA, Peaslu3YIOUIHMCS
TIPH BIOJIHe ONpeJe/leHHEX HayalbHEIX YCIOBHAX. JList HeclenoBaHus ofulero cayuas

B ypaBHenuH (52.7) cfleslaeM 3aMeny § = 9y - D, BeKTOp D, ONpesie UM 3 YCI0BHS
[Ms]} 4 ILo, [sv ] = 0. Toraa I G).J_ = 1"(0” [s ). Benuunna v_ ectb CropocTh
BEpIUIMHEI F'HPOCKONA, C KOTOPOR OHA JABHrasnach Gbl, ec/H OBl COBEpIUAa MeJJICHHYIO
peryaspuyo mpeueccuio. (BTopas ciarawmas CKopocTH vy 6YIeT ONMHUCHIBATH HYTa-
umo.) Ecan mpeneGpeub YCKOpeliHeM NPH TAKOHK NpelecCHH, TO § = 0y, a NOTOMY

IJ_vH=1”co” [sv.], (52.17)

MpHYEM MBI OTYCTHJIH Y Dy 3HAYOK |, TAK KAaK CJ14raomas yCKOPeHHs BJOJb OcH (ury-
PH THPOCKOTA celiuac He NpeACTaBJsieT HHTepeca, H OT Hee MOXHO OTBJeUbC . Eciu
Ha MpaBylo yacTb ypaBHeHHUs (52.17) cMoTpeTh KaK Ha aHaJIOr CHJIBI, TO 3Ta CHMIa GyzeT
NepneHAUKYAspHA K CKOPOCTH Ty, @ [OTOMY OHA He MOMKET INIPOH3BOAHTb PaGoTHI.
TToaToMY BeJIHYHHA CKOPOCTH Dy MEHATLCS HE MOXeT, H ypaBHeHue (52.17) onmuceiBaer
paBHOMEDHOe [BHXEHHe N0 OKPYXHOCTH. Ecin r — pajguyc Takoli OKDYXHOCTH,
a Q,; — yrJyoBasi CKOPOCTb BpauleHHs, To Uy = Qyr, | foﬂ;= Q2%,r. Ilpu sToM BBHAY
NepreHARKYJISAPHOCTH MeXIy § H ¥y H3 ypaBHeHHs (b2.17) mosmyuaercs

I,Qr= IHo)HQHr,

OTKYZa
Q=" 0y, (52.18)

TakuM oGpasoM, B oOLIeM clyuae Ha MeJVIeHHOe IpelleCCHOHHOe JBHMXEHHE BepIUHHbI
THPOCKONA HaKJIa[blBAeTCS PABHOMEDHOE KPYroBoe JBHMKEHHe C KPYTOBOH YacTOTOH
Q,, onpenensieMoii ypasHeHHeM (52.18). PaaMyc KpyroBoro IBHiKeHHSI DaBeH r =
v v

Q"H— = —mi 1—l— B pesysbpTate Takoro HAOXKEeHHS TPAEKTOPHS BePLIHHBI THPOC-

H 12l

Koma MoxeT ObIThb JUGO LHKAOHAANBHOTO THNA (puc. 169, 6), snu6o nerneobpasHoro
(puc. 169, a), 1u6o ona GyAeT HamoMHHaTb CHHycoHny (puc. 169, 6). Kako#l n3 stux
C1yuaeB OCYUIECTBJISIETCS B KaXKAOM KOHKPETHOM Ciydae, 3aBHCHT OT HauYalbHEIX
YCJIOBH#, T. e, OT NMOJNOXKeHHS BEPIIHHE THPOCKONA B HauaJNbHHII MOMeHT BpeMeHH H
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CKOPOCTH, KOTopasi e 6bura coobliueHa B TOT 3Ke MOMeHT. HajloskeHneM Kpyroeoro
JBHXKEHHS Ha MEAJIEHHYIO IPElleCCHIO H OGBIACHSAIOTCS HyYmayuy, 0 KOTOPHIX TOBOPHIIOCH
B § 50. Paguyc xpyroBoro ABHKEHHS 7 €CTh He YTO HHOe KaK aMIVIHTYAa HYTAalHOHHbIX
xoneGauuit. Ilpu r = 0 Hyrauuit He 6yAeT, U ABHKeHHe BePILHHL NepeHAeT B peryasap-
HYIO TIPELIECCHIO.

ITpumep. B asnaropusonte, paccmorpenHom B mpumepe § 50, /| = 3/51".

Yuesno HYTanHH HA OJMH NPELeCCHOHHBIA 060pOT paBHO

Ne 2 DOy
Qn IJ_ Q11

Ecau Haua/bHas CKOPOCTh BEPUIMHBI [HPOCKONA PaBHa HYJMIO, T0 O + 9, = 0,
a notomy 7 = u,/Qy. Ho v, = RQ,, rie R — paguyc npesleccun. Taxum o6pasom,
r Qu - 1
R Qy N = 477108 °

3roT NMpUMep HAarJIsiAHO TOKAa3bBaeT, HACKOJHKO MEJKHM H YACTHIM APOXKAHHEM 5B-
JISIOTCA HYTAUHH B 6bICTpO Bpamamuxcs TeXHHYECKUX T'HpOCKOoNaX.

Puc. 169.

9. B 3akmoueHHe PacCMOTPHM, KaK MOXKHO KaueCTBEHHO OGBICHHTb XapaKTep
TPAeKTOPHH BEPIUHHKE PHPOCKOTIA NPH HAMHYHHK HyTauHil. Mbl HCXOZMM HEMOCPENCTREH-
HO M3 ypaBHeHHMs jpHxkeHus BepuHHbl (52.11). Ilycts Ha puc. 169 och ¢urypsl rupo-
CKOIa CBOMM IOJIOXHTEbHBIM KOHLOM HanpasJjeHa B CTOPOHY uMTartens. [1ycTs B Ha-
YaJbHLIi MOMEHT BpEMEeHH BepLIMHA HEenolBHKHA H 3aHuMaeT nojoxenpe A,

(cM. puc. 169, 6). B 3T0T MOMEHT CKOPOCTD §, a IOTOMY H OTKJIOHSIOLIAA CHJIa l"uoIl [ss]

paBHbl Hymo. [Tox neficTBHeM CHUIBI TAXKECTH BePLIHHA MOJYYaeT CKOPOCTh, HanpaBJ/ieH-
Hylo BHH3., Ho Torza noseisercs u GokoBas OTKJAOHA0WAA cuiaa, OHa HauyHaeT
3aru6arb TPAeKTOPHIO BEPUIHHLI BJIeBO (eC/H, BCTAB HA IVIOCKOCTh PHCYHKA, HATH
B CTOPOHY JiBHxeHusA). B mosioxkeHun B;j CKOPOCTb BePIIMHBEI CTAaHOBHTCS! FOPH30H-
TaJIbHOMH, a OTKJIOHSAWOILAS CHIAa — BepTHKaAbHOH. [lo BeMuMEe OTKJAoHAIOUIA CHIA
IpPeBOCXOHT CHy BeCa, M BepliMHA HPOCKONA HAuMHAeT NOZHUMaThcA. B BepxHem
NOJIOXKEHHH Ay CKOPOCTH BePIIHHBI 06PallaeTcsl B HY/Ib. DTO HeNOCPEACTBEHHO CeiyeT
U3 ypaBHeHHsS 3SHEPTHH, KOTOPOMY (JOPMANLHO NORUMHACTCS LBMXKEHUE BepIIHHBL
3aTeM IpHKeHHe HeoTpaHH4eHHO nopropsietcsi, ITolyuaeTcs TpaeKTOpHs HUMKIOHAANB-
Horo Tuna. Tpaektopusi ¢ neTasmu (puc. 169, a) moJayuuTcs, eciH B HavaJbHBIH
MOMeNT cooOLIXTL BepUinHe CKOPOCTb B HANMpPaBJICHHU NMPOTHE npeneccuu, Ecim ke
nayajbHas CKOPOCTb coO0LIeHd B HaNPaBJACHHH NPELECCHH, TO MOJAYUHTCSH TPAEKTOPUS
Tuna puc. 169, 6. B nociennem ciyuae CKOPOCTb MOMKHO NOZO6PATh TAKOM, YTG BO3HHK-
HeT peryJsipHas npeleccHs 6e3 HyTanui.



