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§ 96. Bsiawocth

1. B peanpHBIX XKHAKOCTAX, NOMHMO CHJI HOPMAJBHOTO JABJIEHHUSA,
Ha TPAHUUAX [BHXKYUIHXCA 3JIEMEHTOB KHAKOCTH JEHCTBYIOT elle
Kacamenvtvle CUAbL BHYMpPeHHe20 MpeHus, WIN 8a3Kocmu. YO6eInTbes
B CYyLIECTBOBAHHH TAKHX CHJI MOXKHO Ha mpocreduidX npuMepax. Tak,
ypaBHeHHe DepHyJIH, BHIBOAHMOE B IIPEATNOJOXKEHUH, YTO CHJBI BSA3-
KOCTH OTCYTCTBYIOT, TNPHBOAHMT K CleayiolleMy pesyabTaty. Ecan
JKHJKOCTb TeueT 10 TOPH30HTATbHOH NIPSMOJIHHEHHOH TPy6e NOCTOSTHHOIO
TNIONIePEYHOro CeveHHsl, TO MpH CTAllMOHAPHOM TeueHHH JaBJIEHHe XHJ-
KOCTH OJHO H TO XK€ II0 Bcell AJMHe TpyObl. B neficTBHTENBLHOCTH [aB-
JICHHe XKHIKOCTH B TpyGe Najaer B HampaBjieHHH ee Teuenus. [as
CTAlHOHADHOCTH TeYeHHs HAa KOHOAX TpyOel HAN0 IOANEPXKHBATH
MOCTOSIHHYIO pa3HOCTL ABJEHHH, YpaBHOBELIHBAIOILYIO CHJIBl BHYTPEH-
HEero TPeHHs, BO3HHKAWOUME NPH TeUeHUH XHIKOCTH.

Hpyrum npumMepom MOXKeT CTyKHUTh NI0BeJieHHe X HAKOCTH BO Bpalllalo-
emcs cocyne. Eci BepTHKANbHBINA IHJHHAPHYECKHHA COCY ], HaNOJHeH-
HBHIH KHMIKOCTBIO, IIPUBECTH B PaBHOMEpHOE BpallleHHe BOKDYT CBOei
0CH, TO XKHJKOCTbL IIOCTENIEHHO TaK:Ke NPUXOAHUT BO BpalleHue. CHayana
HAYHHAIOT BPallaThCs CIOH XKHUJKOCTH, NIpUJIeraillie K CTeHKaM cocyaa.
3areM BpallleHHe Nepenaercss BHYTPEHHHUM CJIOSM, IIOKA BCS KHAKOCTb
HE HAayHeT BpallaThCs PaBHOMEPHO, Kak TBepjaoe Teso. TakuM o6pasom,
NIOKa JBHXKEHHE He YCTaHOBMJOCH, NIPOHCXOAMT HeNpepHBHAA Nepefaya
BpallleHHs OT cOCYJa K XKHAKOCTH, a TaKKe OT HApYKHLIX CJOEB KHJ-
KOCTH K BHyTpeHHUM. Takas nepenaua BpaieHus 6nia 661 HeBO3MOXHA,
ecad Gbl He CyLIeCTBOBAJO KACATENbHBLIX CHJI, AEHCTBYIOIIHMX MEXIY
JKHAKOCTBIO H CTEHKOH COCyZa, a TaKKe MeXjay CJAOSMH CaMod KHJ-
KOCTH, BpAlUAIOUMMHCH C Pa3JUYHBIMH YIJIOBBIMH CKOPOCTSIMH. 3TH
KacareJbHble CHUJBl HA3bIBAIOTCS CUAAMU MPEHUS — BHYMPEHHE20, €CIIH
OHHM JIeACTBYIOT MEeXKIY CJ0SMH caMofl JKMAKOCTH, H GHeuiHeeo, €CJH
3TO CHJBl B3aUMOJEHCTBHSI MEXIY KHUAKOCTBIO H CTEHKOH cocyja.
HauGonpumii uHTEpeC MPEACTABJISIOT CHJBI BHYTPEHHETO TpEHHSA,
HasblBaeMble TaKXKe cuiamu éaskocmu. Bompoc o MpOUCXOXKAEHHH BHY-
TPEHHEro TPEHHSI 3[€eCh Mbl OCTABJAEM OTKPHITHIM. IDTHM BOIIPOCOM
Mbl 3aiiMeMcs B ToMe 11 npu u3ydyeHuM MoseKy/asipHOH (U3HKH.

2. JIns HaxOXKJEeHUSI KOJHUECTBEHHBIX 3aKOHOB BHYTPEHHEro TPEHHS
Jyuile BCero Hadarth C nmpocreiiuiero npumepi. PaccMoTpHM ABe mapaJ-
JielbHBle GeCKOHEYHO JJIHHHbIE ITACTHHKH, MEeX1y KOTOPLIMH HaXOLHTCSA
caolt xkuakocTH. (Ilmactunky cunrtaiorcsi 6eCKOHEUHHMH, €C/IH HX [JIHHA
M IUMPHHA 3HAYHTENbHO GOJble paccTOsIHUs MexAy HHUMH.) Hikusas
nnactHHka AB Henonpuxkua, a BepxHsasa CD 1BuXKeTCS OTHOCHTENBHO
Hee ¢ MOCTOSIHHOH CKopocThio @, (puc. 256). OkasblBaercd, 4To AJs
NOJIepKAHHUs PABHOMEpHOro ABMKeHHs miactuHkd CD K Hefl Hajo
TIPHJIOKHUTE NOCTOSIHHYIO CHJAY F, HanpaBJ/eHHYIO B CTOPONY JABHXKEHHS.
Ha nnactunky AB nomkHa jeficTBoBaTh Takas e, HO IIPOTHBOIO-
JIOXXHO HanpapJieHHas CHJa, 4ToObl yaepXkaThb 3Ty IIACTHHKY B IOKOE,
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Besnunba cuipl F, KaK 3KHCIIeDHMEHTanbHO OBIIO YCTAHMOBJIEHO €lie
HbloToHOM, NPONOPLHOHAIbHA CKOPOCTH Up, IVIOMANM MJIACTHHKH S
W 0O6paTHO NpPONOPILHOHAJBHA DACCTOSHHIO h MEX1Yy ILMIAaCTHHKaMH:

F=nS2. (96.1)

3nech T — TOCTOSIHHAS, Ha3blBaeMasi Kosuyuenmom 6HYmMperHeo
mpenus WIH 683KOCMU ocuOkocmu (COKPaleHHO ee HasblBAIOT IPOCTO
gnakocmbro). OHa ne 3aBUCHT OT MaTepHa/a MJIAaCTHHOK W HMeeT pas-
Hble 3HAUEHHA J/Is1 PasJHUHBIX XHAKocTel. J1a5 1aHHOH KHIKOCTH KOo3-
(UIIHEHT V] 3aBHCHT OT NIAPaMETPOB, XapaKTepPU3YIOUIHX ée BHYTpEHHee
COCTOSIHME, ¥ B TiEpPBYIO ouepeib OT TEMIIEpaTypHl.

He ofsizarenbio, utobu muactiika AB mnowounack. OGe mia-
CTMHKU MOTYT JIBHraThcsl PAaBHOMEPHO Mapajinienbro ApYr Apyry. Eciu
CKOpOCTb IIacTHHKH AB paBHa vy, a IJIaCTHHKH CD — v,, 710

p F BmecTo (96.1) MoxHO Hanucateb OoJee
4 —— oburyio hopMyry

‘_’0 . Ug— Uy
- A F=n1S2 R (96.2)

F Urobel yOeIUTHCS B 370M, JOCTATOUHO
Puc. 256. nepediTH B CHCTeMy oOTCuera, B Ko-
Topoii miactHHKa AB TmoKowurcs.
3aMeTuM jajiee, WFO TPH PABHOMEDPHOM ABHMEHHH macTHHKH CD
SKMJIKOCTL JOJI’KHA JeHCTBOBAaTh HAa Hee C CHjolt — F, yToOBl MosHast
cuna, mpHaoXenHasi K nuactuike CD, ofpaiianack B HYJb. 3uauur,
cama maactuHka CD 6yjer 1eficTBOBaTb HAa KHAKOCTb C CuUnoH +F.
AHasordugo miacTiHKa AB Oyjer neficTBoBaThb Ha XKHIKOCTh C CH-
noit —F. Kpome Toro, MCCIefOBaHHs TOKA3aiu, UTO KHIKOCTb, 00/1a-
faolias BA3KOCTBIO, NPHJHNAET K TOBEPXHOCTH TBEPAOro Teja, KO-
Topoe ona obrexaeT. HBIMH CI0BaMH, CKOPOCTH HYaCTHIL XKHAKOCTH
OTHOCHTEILHO TOBEPXHOCTH TBEPJOTO TeJa, Ha KOTOPO# OHH HaxonArcs,
pasubl Hymo. ITostomy B dopmyse (96.2) cuibl F 1 —F MOXHO CuH-
TaTh NPUJIOMEHHBIMH HE K IUIACTHHKE, a8 K IDaHHIAM 3aKJIOUEHHOTO
MeXKIy HHMH CJIOSl *KHIKOCTH. TOUHO TaK Ke U; M Uy MOKHO OTOXKIECT-
BHTb CO CKODOCTSIMM JIBHIKEHHS TeX sKe TPaHHil JXuikoro cjosi. Tewm
CaMBIM [IpH BBEJCHUH TOHSATHS KOXpOMIMEHTa BASHOCTH HaNOCHOCTH
B . MJacTMHKax oOTNajaer.
3. B uensx o6obuenuss dopmyasl (96.2) AomycTUM, YFO XKHAKOCTDH
TeyeT B HanpapjenHd ocH X, IPHYEM CKOPOCTb TeYeHHS 3aBHCUT TOJILKO
OT KOOpJIHMHATH Y:

Ve=0.(y), v,=0,=0.
BhIpe:KeM MbICJIEHHO JKHIKHIl cJoH, orpaHuyeHHbfi Geckoneuno 6mn3-

KHMH IIJIOCKOCTSIMH, MEPIEHHKYJISPHBIMH K OCH Y. HyCTb 3TH NJO-
CKOCTH TIepeceKaloT och Y B TOUKaX ¢ OpHHaTaMHu y H y + dy (puc. 257).
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O6o3HauuM T,, KacaTelbHYI0 CHJy, AeACTBYIOULYI0 Ha €JHHHIY IJIO-
113y BepXHeH TpaHulbl TAKOTO CJOS CO CTOPOHBI BLIILIEJNENKAIIEH KU/
KoctH. IlepBhifi HHAEKC y yKasbiBaeT HanpaB/leHHe BHeELIHeH HOpMau
K BepxHeHl TrpaHHLe c/0f, a BTOPOH HHJEKC X — HampaBJeHHe neli-
cTBytowell cuisl (cp. § 74, n. 2). O6obwas dopmyay (96.2), ans kaca-
TEJILHOTO HAMPSIKeHHs T,, HaIlHILIeM

duy

Tye =13, (96.3)

Ilpumem B cormacuu ¢ onsitoMm, uTO- opMyna (96.3) crnpasen-
JIHBA HE TOJMbKO /151 paBHOMEDHOTO TeUeHHs, HO U /A TeueHHs, CKO-
pocTb U, KOTODOTO 3aBHUCHT OT BpeMeHH. KacareinbHoe HampsikeHue
Ha HHXKHeH IpaHHLe ¢10d T_,, HAIPaBJIEHO B CTOPOHY, IPOTHBOIOJOXK-
Hylo T,.. OHo oTaHMuaercs OT T_,, GECKOHEUHO Majo BBHIY Oecko-

HeYHOH MaJIOCTH TOJIUMHHE CJI0S1 dy (T, = — T_yx).
Ty
D I
Yy
N 4 Ty Zap
p— g 4 5
7, -
4 Tyr
Puc. 257. Puc. 258.

4. BplennM Temepb B TOM XKe IapaJjijiejbHOM MHOTOKE XXHIKOCTH
GeckoHewHO MaJsbli mapasnenenunes ABCD c peGpamu, napasiedb-
HBIMH KOOPAHHATHEIM ocsiM (pHuc. 258). TeHszop HampsikeHHH, Kak cie-
IyeT H3 YypaBHEHHS MOMEHTOB, CHMMeTpuueH (cMm. § 74, n. 4). Ilos-
TOMYy Ha OCHOBaHHfIX napanjesenunena BC u AD, nepneHiukyJsip-

HBIX K NOTOKY, ROJIKHBI TaKKe CYIeCTBOBATh KacaTesbHble HalpsiKe-
ov

HHASA, [pHYEM 'cxyz'cyx=n—~aj. Taxum ofpasom, kacameivtbie Ha-
npaxenus Oelicmgyiom He MOAbKO 8 NAOCKOCHAX, NAPAAICAbHbIX He-
HeHU!0, HO U 8 NAOCKOCMAX, NepreHOUKYASPHBIX emy.

JonycTuM Tenepp, YTO KHAKOCTb Te4eT He IapaJljelbHbIM OTOKOM,
a mpousBoibHEIM ofpasoM. ITpumeM, uTo Kacare/nbHble cocTaBJsioLlHe
TeH30pa BA3KHX HaINpSXKEHUH 3aBUCAT TOJBKO OT CKopocrtedl nedopma-
IIHH KUJAKOCTH, a HE OT CaMHX JAepopManuil M HUX BBICLIMX IPOU3BOJHLIX
no BpeMeHH. OrpaHUUHMCH AuHedHom npubausxcenuem, T.e. GyheMm
npexHebperaTh KBaApaTaMH H BLICIIMMH CTelleHAMH ckopoctefl Aedop-
Mauuf. B 3ToM npuOiMKeHHH KacaTesbHble HANpPsiXKEHHS SBJAIOTCSA

ov

AUHEUHOIMU — 0OHOPOOHbIMU  (PYHKLUAMU CKODOCTEH JiedopMalui 5;,

%, %, %, @

du
o 52" -572 TEe 5; Ecau 6Bl 43 3THX 1I€CTH NPOU3BOAHLIX Ha rpa-



474 MEXAHUKA XULKOCTEH U TA30B (T, XII

dv,

-, TO B,

3y , TO BJOJb
ocu X Ha 3TOH rpaHune J€HCTBOBAJJIO O KacaTre/JibHOE HalpaXKeHHe

duy
Tye = n a . Ecaun 6bl oTanvanach OT HYJs TOJBKO IPOU3BORHAS —a~

TO KacaTte/JabHoe Hanpﬂ}xe}me uMeso 6pl TO XKe HampaBJICHHE H 6bIJIO

dv 0uy

paBHO T§x=n5;cy—. A ecnu oranuHeEl OT HyAS 0o6Ge NPOU3BOAHBIE kR
Jdu

" —a;y, TO KacaTeNbHOEe HaNpsKeHHe Ha rpaHmLe CD 6yner t,, =

Hutie CD 6nuia OT/MYHA OT HyJAA TOJBKO NpPOU3BOjHAsH

du, Ovu

=Tyt Ty =" < -4 5 xy 3TO HEMOCPEACTBEHHO CJELYeT H3 Mpearno-
JIOXKEHHS O JIHHeI/IHOH ONIHOPOZIHOH 3aBHCHMOCTH MEX]y KacaTelbHLIMH
HanpsiKEHUAMH H CKopocTsMH nedopmanuii xuakoctd. Otciona ke
cjaenyer, YTo HafiieRHOe BbipaxKeHue 1A T,, COXPAHHT CBOIO CHJY,
dvy Ov,

‘ 72*, -@‘ H T. O.
Paccyxnas aHaJOTHYHO, HaHAeM BHIPaXXEHHS H JJIA BCEX OCTaJbHBIX
'Kacate/bHBIX HAaNpSKEHUH, AEHCTBYIOUIMX HAa TpaHfaX TNapasielent-
nega ABCD. Vivenno

KaKOBhl Obl HH ObLIM 3HaueHHA APYTHX I1POU3BONHBIX

dvy = 0oy
Ty = Tyx =M ’“ay' + ax>»
dv v
'tyz = 1”2_1/ = ’]'] <———y + ————a;), (96.4)

Tox = Tyz = <avz + aUx)

Ecan XUIKOCTh Hec)kKMMaeMa, TO 3THX BHIPAXKeHHH JOCTATOYHO NIA
BbIBOJAa JAH(XpepeHIHATbHBIX YPaBHeHHH JBHXKEHHsS KHAKOCTH. EciH
e XKHIKOCTb CKMMaema, TO K HUM Hajio Jio6a-
BUTb €llle BhIpakeHHs A/ HOPMAJbHBIX HaNps-
XeHHA. Mbl He OyheM IIDHBOAMTL 3JieCh 3TH
BLIpaXKEHHUs, TaK KaK OHHM HaM He INOHafo6ATCSA.

5. PaccmoTpum duacTHwIE caydal, Korja Bsi3Kas
MKHAKOCTh BpallaeTcst BOKPYT HENOABHXKHOH OCH C yrJo-
BOH CKOPOCTHIO . JIHHHH TOKa HMeIT QOpMY OKpYKHO-
creit. Ilycte AB — 6eCKOHeUHO Malblii y4acTOK JHHHH
Toka anuHeEl rdp (puc. 259). KacarenbHoe HanpskeHue
Ha UWIHHAPHYECKON TNOBEPXHOCTH, HA KOTODOH JICXKHT

Puc. 259 5TOT YYacTOK, OYEeBHJIHO, HAampaBJeHO B CTOPOHY Bpa-

’ . mennd. Ero cnefyeT 0603HaUHTL NOCPEACTBOM T,,. Ilep-

BBIfl UHJEKC r YKA3LIBAeT HANpaBJeHHe BHeUIHe#l HOpPManw

K UWIHHIPHIECKOH NMOBePXHOCTH, BTOPOH HHIEKC ¢ — NOJIOXKHTeJbHOE HanpaB/IeHHe
KacaTe/IbHOTO HanpshkeHusi. B paccmarpuBaeMoM cilydae ponb dy Wrpaer dr, poib
dx — pauna Ayru AB == r dg. [Nostomy 13 (96.4) /IS KACATENLHOIO HAMPSIKEHHS T g

no.ny'{aeM
90 dv,
=M\ T vog)
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B Touke A papmanbHas cocrapisioulas CKOPOCTH © pasHa Hyaw. B Touke B nose-

JIfeTcss COCTABASOWAs CKOPOCTH BAOJIb pamuyca OA, pasuas du, = — vgd, Tax
v,
4TO g =— 10, a moTomy
0y, v
¢ P
To = ¥ 7, 96.5
ro n< ar r > ( )
Hoacrapnss ciona vy = @r, TOAyYHM
oo
Trp="f 57 - (96.6)
Jdo ;
Bsiskpe HanpsDKeHHs HCUE3alOT, eClIH W:O’ T.€. eCAH KHAKOCTb Bpauaercs
KaK LigJioe, NoRo6HO TBEPAOMY Tesly. DTOro He MOAYYMIOCh Gbl, ecan Ob B gopmyne

du, du, > 96.7)

Tyx-'rl< 6!/ + ax
He GbIIO YYTEHO BTOpOE cjlaraeMoe.

6. B kauectRe npuMepa Ha npumeneHHe dopMyabl (96.5) paccMOTPHM YCTaHO-
BHBIIECCS JBHXKEHHe XHIKOCTH MexX1Y JABYMS DAaBHOMEPHO BpALIAIOUIHMHCS KOaK-
CHaJbHEIMH uMIHHApaMH. [lyets [ — BhicoTa
UMIHHADOB, Ry ¥ R, — ¥X paiuyce, a Q; H
2, — yrJjoBele CKOpocTH. Benuuuny [ 6ynem
npepnonaraTs oO4eHb OOJBLIOH 0[O CPaBHEHHIO
¢ ToMUWHHOH 3a30pa R, — R; Mexay HHIHH-
gpamu. Torja HHIHHADH MOXKHO CYHTaTh Gec-
KOHEYHO JUIHHHBIMH H OTBJIEYLCS OT OCJIOMKHSIO-
IHX OOCTOATEJNbCTB, BHOCHMBIX HX KpasiMH.
IlpoBeseM B KHIKOCTH IPOH3BOJILHYIO LUHJIHH-
JpHYeCKYI0 NOBEPXHOCTb panuyca 7 {pHc. 260).
MoMeHT cHJ BISKOCTH, AEHCTBYIOLIHX HA 3TOH
NOBEpXHOCTH, OTHOCHTENbHO OCH BpalleHHA
paeeH

Jn

M =2nr¥lt, = 2nnir? &
Tlpu ycTaHOBHBINEMCS BpAIIEHHH XHAKOCTH
5TOT MOMEHT He JIoJIZKeH 3aBHCeTb OT pajuyca r.
Tonbko TpH 3TOM YCIOBHH MOMEHT CHJ, AefiCTBYIOIIHX Ha XHIAKOCTb, 3aK/IOUEHHYIO
MexXay JBYMA JI06bIMH KOAKCHANbHHIMH LMJIHHADHYECKHMH TNOBEPXHOCTAMH, o6pa-
maercss B HyJb, a MOMEHT KOJHYecTBA JBHKEHHS KHAKOCTH CoXpaHsercs. Takum
06pa3oM, Mbl NPHXOJHM K YPaBHEHHIO

r3 %c;)_ = const.

O6o3navas BXOAAWYK CHOAA MOCTOAHHYIO —2A H HHTETPHPYHA, NOJYYHM
A
w=7+cv

rie C — moctosinHass HHTerpupopaHus. [locTosinnbie A u C omnpenensarcss s rpa.
HHYHBLIX ycnoBHA. Tax Kak Bsi3Kasl XHIAKOCTb NPHIHNAET K NOBEPXHOCTH Tena, KO-
TOpoe OHa 06TeKaeT, TO YIJIoBass CKOPOCTb ® NpPH 7 = R; NoMXKHA ofpamareca B €,
a npH r= Ry — B Q. 310 NpUBOAMT K [BYM YpaBHeHHSIM

A A
—ﬁ—l—C:QI, ’ﬁ"i‘C:Qz,
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pemas KOTOphie HaXOAUM

__RIRS R0, —RIQy
H Janee
T Tt = (96.8)
Momenr cun BA3KOCTH, ﬂeﬁCTBleLLLHX Ha BHyTpeHHHﬁ LUHJIHHAD, paBeH
RiR3
=2mnl (— =4nnl 96.9
M =2l (— 24) = e el (0 — ). (96.9)

®opmyaa (96.9) nexuT B OCHOBE NPAKTHYECKOTO MeToAa H3MepeHHs Koahdu-
IIMEHTOB BSI3KOCTH XHJKOCTell H rasoB. BHyTpeHHHH LHIHHAD mOjBelIHBAETCS B HC-
clefiyeMoH JKHAKOCTH B BEPTHKaJIbHOM TOJIOXXKEHMH Ha TOHKOH HHMTH, 2 HapyXHbIH
NPHBOJHTCS B paBHOMepHOE BpallleHHe C YIVIOBOH CKOpOCThIO €, = 2. HaMepsercs
YIoJl 3aKpy4YHBAHUSA HHTH , NIPH KOTOPOM BHYTPEHHHH UMJHHAD HaXOAUTCA B pas-
HOBecHU. JT0 GYJeT TOr/a, KOrjla MOMEHT BI3KHX HanpskeHHH M ypaBHOBeILHBaeTCst
MOMEHTOM 3aKpy4YeHHOH HHTH f@, rie f — MOAY/Ib KpyyeHHA. KosgxpHuHEeHT BA3KOCTH
pAacCUUTHBAETCS MO GopMyJe

fo Ri—R}

V=" RiRQ " (%6.10)

3A0AYM

1. Beeas JokanbHyio CHCTeMY KOOpAMHAT C HayajoM B PaccMaTpHBaeMOi TOUKe
NPOCTpPaHCTBa, Y6eAUTLCS HenoCpeAcTBeHHHIM AH((depeHIlHPOBaHHeM, 4TO dopMyJa
(96.7) npu BpalleHHH XHLKOCTH NepeXoAHT B dopmyay (96.5).

PeweHue. [lpoeieM uepe3 paccMaTpHBaeMyl0 TOYKY MNpOCTpaHcTBa A
KPYTOBYIO JIHHUIO ToKa, [ToMeCTHM HayaJo JIOKaIbHOH CHCTEMBI KOOPAHHAT B TOUKY A,
y HanpaBHBR KOOPAHHaTHeEle OoCH X H Y, KakK ykasaHo

Ha puc. 261. JI15 KOOpAHHAT H KOMIOHEHTOB CKOPOCTH
B TOUKe B nojyuyum

x=r sin @, Y=rcosQ—r,

Uy ="Ug COS P, Uy ==— Uy Sin @,
rlie ry H r — PajuychH-BeKTOpEl Tovek A ¥ B, a v, —
CKOpOCTb KHJKOCTH B TOUKe B, Jlucm)epeﬂuupyﬁ 3TH

COOTHOIIEHHS H moJarasi B OKOHYATEJbHEIX pe3yJibTa-
tax @ = 0 (Touka A), mosyuuM B Touke A

dx=r, do, dy=dr,
du = dvg, dvy=— vy, de.
Orcroga

duy dog du

v __ %

Puc. 261, oy — or’  Ox 1"
Iocne moacranoskn B (96.7) noayuaem (96.5).
2. Kak wusMennutcst dopmynd (96.9) B npemencHoM Ciyuae, KOTJ@ TOJLLHHA

3a30pa MeXAy UMIHHAPAMH h = R, — R; npeHe6pexxHMO Majia [0 CpaBHEHHIO C pa-
AuycaMn Ry H Ry?
2mniR3

OrBerT. M:—-—h-— (Q— Q). (96.11)

31y dopMyJay MOXKHO TaKiKe NOJYYMTb, pPacCMaTpHBasl CJIOH XHAKOCTH MexAy LH-
JHHADAaMH KaK IUIOCKONapaJelbHEH H HCNONB3ysa GopMmyay (96.2). 3to pekoMeH-
JyeTcs cjenaTb YHTaTeNIo,



