FrJ1ABA IV
PABOTA U 3HEPI'HMSA

* *

§ 22. PaGota M KMHETHueCKasd IHEpPrus

1. Pa6omodi curer F na nepemewjeruy ds HasbiBaerTcs Npoekuus Fj
3TOH CHJIBI Ha HamnpaBJieHHe IepeMenlCcHUs, YMHOXKEeHHAass Ha BEJMUUHHY
CaMoOro IepeMellleHns:

dA=F;ds=Fdscosa, (22.1)

rae @ — yroj Mexjy Bektopamu F M dS (puc. 36). [Tockoabky mepe-
MellleHHe d§ mpejnosaraercsi GeCKOHEUHO MajbiM, BeluunHa dA Hasbl-
BaeTCs TaKKe. dtemenmaproil pabomotl B oriuuue oT pabomei HA KO-
HeuHOM nepemeuertiy. Ecan BOCIONb30BaThCsl NMOHSITHEM CKaJsipHOIO
IPOU3BEJIcHHsl, TO MOXKHO CKa3aTb, 4TO
anemermapran padoma dA ecth ckansp-
HOe IIpOHM3BelicHHe CHabl F Ha mepeme-
neHue ds:

2

dA = (F ds). (22.2)

B ofuiem ci1yuae, Korza MatepHasb-
Hasi TOUKa, JBUrasch N0 KPHBOJHHEH-
HOH TpaAeKTOpHH, NPOXOIHUT TYTh KO-
HEYHOH IJIMHBI, MOXKHO MBICJIEHHO pas-
OUTb 3TOT MyTb Ha GECKOHEUHO MaJlbie
5JIeMEHTbI, Ha KaXIOM H3 KOTODBIX Puc. 36.
cuia F MOXeT CUHTaTbCsl IOCTOSIHHOH,

a sfeMmeHTapHasi pabora MoxeT OHITh BhMHC/IeHa 1Mo gopmyae (22.1)
uau (22.2). Ecau cJoXHTb Bce 3TH 3/eMeHTapHble PaboThl M MepefTH
K Ipefesay, YyCTPEMHB K HYJO IJHHB BceX 3J1eMEHTapHBIX Nepemelie-

Hufl, @ YHCJI0 X — K OeCKOHEYHOCTH, TO TaKol mpeies oOozHauaeTcs
CHUMBOJIOM

A = (Fds) (22.3)
L

M Ha3bIBACTCS KPUBOAUHElHbIM uHmeeparom Bektopa F BlOAbL TpaekTo-
pud L. toT nMHTErpas, No oInpefeseHHI0, U aaeT pabomy cuast F 600an

kpueoti L.
Ecmu F = F, + F,, TO NpOeKTHPYR 310 BEKTOPHOE YypaBHeHHE
Ha HampapBjeHHe 3/eMeHTapHOro nepemelieHdst dS, moayuum Fg =
= Fy, + F,s, a nocie ymuoxenusi Ha ds: Fds = Fysds -+ Fauds, uau

dA =dA1+dA2. (22.4)
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Takum obpasom, ssemenmapuas paboma pesyivmupyrowjell 0syx uau
HECKOABKUX CUA DABHQ cymme diemermapislx pabom asmux cua. Oue-
BH/JIHO, TO e YTBEPXKJEHHE CIPaBeVIHBO M I paboT Ha KOHEYHBIX
IlepeMeLLeHHsAX:

A=A, 4, (22.5)

Enunnneit paborel B cucteme CH asasercss mxoyap (k). Lxcoyae
ecTb paboTa CHJBI B OJHH HbIOTOH Ha IepeMelleHHH B OfHH MeTp HpH
YCJIOBHH, YTO HANpaBjeHHe CHJBL COBIAJAeT C HalpaBJieHHEM IepeMe-
wenus. B cnereme CI'C ennuuieln pabotwl siBjisieTcss apr. Ipe ecTb
c pabora cuibl B OfHY IHHY Ha IlepeMellleHHH B OLHH
~———A8  caHTHMeTp UpH TOM Xe YCJOBHH, T.€. B IPENIOJIO-

dv

YKEHHH, YTO HANpaBJEHHs CHJbE U NlepeMelleHUsl COB-
nagawoT. OueBHIHO,
1 Txx =107 spr.
Pa6ora, oTHeceHHass K eJHHHLE BpeMeHH, T.e.
BeJHUHHA
v| [v+do _dA
_P"‘T’ (22.6)

HasblBaeTCs moujHocmero. Ee enuHuiaMu ABASIOTCA
3pr Ha CeKYHAY H JUKOYJb Ha CeKyHAy, HaH Batt (BT).
OueBuaHo,

a

Puc. 37. 1 Br= 107 Ipr/c.

Ioacrasus B dopmyay (22.3) F=—d£—, -ds= v df, npugagum 310#
dopmyJie BUI
A=S(f0dp). (22.7)

2. UroObl BBIMHC/AHTL HHTETpas, HAl0 3HAThb CBA3b MEXIy CKOpO-
CTbIO MaTepHaJbHOM TOUKH @ H ee uHMmmyabcoM p. Ilo ompenenenuto
HMIyJbCA p = mo, IpHudeM B HepelsiTHBHCTCKOH MeXaHHKe Mmacca m
He 3aBHCHT OT CKOPOCTH, TaK 4TO ¥ dp = mo dv. 31eCb BeKTOp dv 03Ha-
yaeT 3/71eMeHTapHOe NpHpalleHHe BEKTopa ¥, NpHUYeM 3TO IIpHpalleHHe
MOXeT H He COBNAJaTh MO HampasJeHHio ¢ BekTopoM ¥ (pHc. 37). Ecan
MBI YCJIOBUMCS TIOHHMATb IIOJ U JJIHHY BeKTOpa ¥, TO OUEBHJHO v = 2.
HeficTBUTebHO, CIIpaBa CTOMT CKaJsipHOe IPOHM3BeleHHe BeKTopa o
Ha caMoro ce6si, @ OHO paBHO KBAaJpaTy IJIHHBI BEKTOpa, KaK 3TO Heno-
CPEeACTBEHHO CJllellyeT U3 OnpejieJieHHs CKaJasipHOro npousBeleHus. Iug-
tepeHIpYysa Tenepb ofe YACTH COOTHOLIEHHA v? = ©%, MOMYyUUM v dv =
= ¢ dv. 31ech dv ecTb 3/eMeHTapHOe IpHpallleHde JYIHHBL BeKTOpa v.
Ero He/ab3sl cMelIMBATh C LJHHOH 3/1€MEHTAapHOrO NPUpALeHHs BEKTOpa,
T. €. ¢ BeqnuuHO# | do|. TlocnenHssi BeJMUHHA IIO CAMOMY €€ CMBICAY
CYILeCTBEHHO MOJIOXKHTEeJNbHA, B TO BPeMs Kak IpHpalleHHe du MOXeT
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OLITh KaK NOJIOMUTEbHEIM, TAK H OTpHIaTeabHEM. Ha puc. 37 do = AK
dv = AC. Tlo onpejedeHnio CKalsipHOTO Mpou3BeleHUsT ¥ dy —
= v-ABcosa = v-AC = vdv. 310 faeT Jpyroe J0Ka3aTeJbCTBO CO-
otrHoweHHs ©dv = vdv. Pasymeercsi, Takoe COOTHOIIEHHe CrpaBej-
JIMBO He TOJBKO /ISl BeKTOpa ¥, HO U /s Ji00Oro ApYroro BeKTopa.
Hcnonssys ero B -Hauell 3ajaue i BHIHOCS NMOCTOSIHHEIN MHOXKHUTENDb
U3-TI0A 3HaKa HHTerpasa, MoJyuyHMm

Ug
9

mv3 moi
Alz:m SvdU=_2"——‘—21—

4
Uy
rie v; — Haua/lbHas, a U, — KOHEUHas CKopocTu ToukdH. Byksy A
Mbl CHAaOAMJIM HHIeKcamu 1, 2, 4TOGBI NOAYEPKHYTh, YTO peub HjeT
0 paboTte NpH mepeMelleHHH MaTepHa/JbHOH TOUKM H3 HAYa/JbHOro IO-
JoxeHHs1 | B KoHeuHOe mosioeHHe 2 (cM. puc. 36). Besanuuna
myt  p?
K= 2 T om (22.8)

Ha3bIBAETCH KuHemudeckoll anepeuet mamepuaisrol moyky. C IOMOLLbIO
3TOTO MOHSTHS NOJIYUEHHBIH pe3yJsbTaT 3amHIIeTcs B BHJE

A12:K2—K1. (22.9)

Takum o6pa3oM, paboma cuibl npu nepemesierii. MamepuaibHot moyKy
pasHa NPUPAUAERLI0 KUHEMUHYECKOL SHepauu Mol modxu. Cs3b MKy
paGoTOH H KUHETHYECKOH 3HeprHed, Bhipaxaemas 3TOH TeopeMou H
ofIpaB/biBaeT BBelleHHe OO0HX 3THX MOHATHI.

3. lonyueHHblli pesyabraT 6e3 Tpyaa ofobuiaeTcs Ha cjyuai
IIPOH3BOJILHON CHCTEMBI MaTePHAJIBHEIX TOueK. Kunemudeckod axepeueti
cucmemo, HA3LIBAETCSI CyMMa KMHETHUECKHX SHEpPTHH MaTepHaJIbHBIX
, TOMeK, H3 KOTOPBhIX 3Ta CHCTeMa COCTOHT HJIH Ha KOTOpHE ee¢ MOMKHO
MBICJIEHHO pasnenutb. Hanumem cootHomenue (22.9) 149 kaxioi marte-
pHaJbHOH TOUKM CHCTEMbl, a 3aTeM BCE TAaKHE COOTHOLICHHS CJIOXKHM.
B pesyabraTe cHoBa mosyuutcs opmyaa (22.9), Ho yxke He s oAHON
MaTepHa/JbHOH TOUKH, a JUIsi CHCTeMbl MaTepualbHBIX Touek. [lox A,
HaJI0 MOHUMATh CyMMY paCoT BCceX CHJI, KaK BHYTPeHHHX, TakK H BHeLl-
HHX, JIEHCTBYIOIMX HA MaTepHasbHble TOUKH CHCTeMbl. Takum ofpa-
30M, paboma 6cex cua, OeliCmeyOWUX HA CUCEMY MAMEPUARbHELX
MO4EK, PABHA NPUPAUIEHUI0 KUHEMUYECKOH 3Hepeuy motl cucmemot.

meercs CylleCTBeHHOE OT/JIHYHME 3TOH TeopeMbl OT aHaJOrMYHOH,
B KOTOpO! TOBODHTCSl O CBA3H MEXAY HMITYJbCOM CHJILI H H3MEHEHHEM
KojuuectBa JiBuxkeHHUs: cucteMsl (§ 18). BuyTpeHHHe CHJIBI BC/eACTBHe
paBeHCTBA JeHCTBUS H IPOTHBOJEHCTBHS HE MEHSAIOT KOJHYECTBA JBH-
KeHHst Bcell cucTeMel. Ilpupaiiesde KoJudecTBa [ABHKEHHS CHCTEMBb
oTpeJieVIsieTCsl TOIbKO gHetunumy cuiamu. He tak o6CTOMT Heso B Cay-
yae KHHeTHueckoil sHepruu. PaGora BHyTpeHHHX CHJ, BooOLIe roBops,
He ofpamaerca B HyJdb. IlpeacraBum cebe, HampuMep, 3aMKHYTYIO
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CHCTEMY, COCTOfIILYI0 M3 JBYX MaTepHa/bHHIX TOYeK, B3aUMOAEHCT-
BYICIIUX MeXAy cofofl cujamy npHrskeHus F; u F,. Ecam Toukn:
NPHIYT B BHKEHHE HABCTpeuy APYyr APYyry, TO Kaxkjas u3 cua F; u F,
COBEpIIHT NOJIOKHTENbHYI pabory. Byner monoxurenbHoii u pabora
oberx cuia. OHa mofiier Ha TWpHpalleHHe KHHETHYECKOH 3HEpPruy CH-
creMbl. KuHeruyeckas 3Heprusi H3MEHHMTCA II0J JEHCTBHEM OJHHX
TOJIBKO BHYTpeHHHX cuJl. ClefoBaTesbHO, NpUpAUjerue KUuHemuseckol
anepeuu onpedessiemcs pabomoil He MOAbKO 6HEUIHUX, HO U 6HYMpeH-
HUX cua.

4. JlokasaHHas TeopeMa J/Isl MaTepHaJbHOH TOYKH HMMEET MeCTO H
B PeJSITHBHCTCKOH MexaHuKe. Hano TOMbKO H3MEHHTL BHIpakeHHe [Jisl
KHHeTHYeCKOH sHepruM. B pensTuBHCTCKOH MexaHuke dopmydaa (22.7)
TaKKe CNpaBei]uBa, OJHAKO NMpPH BLIMHCJEHHH HHTerpana (22.7) Hamo
YYHTHIBATh 3aBUCHMOCTh MaccChl OT CKOpocTH. Macca onpepensiercs dop-
MyJIOH

M

]/1—02/62'
[toncraBue B 31y dopMyny v = p/m ¥ BO3Belsl B KBAApar, MOJyYHUM
P2+ (myc)? = (mc)?. (22.10)

JudpbepeHHpoBaHHEM 3TOr0 COOTHOLIEHHS HaXOflUM
pdp=cmdm.

A Tax xaK pdp =pdp u p = mov, 10
vdp=c?dm.
TakuM obpasom,
Ap={odp={ ctdm.

Orciona
Ay = C* (Mg — my) = c* Am, (22.11)

rjie m; 1 my, — MacChl MaTepHa/JbHOH TOYUKH B HAYaJbHOM H KOHEUHOM
TOJIOXKEHHAX.

Takum 06pasoM, 6 pesamusucmeKkoli mexanuke paboma onpedesemcs
MOAbKO NPUPAUEHUEM MACCHL MOMEPUAAbHOL mO4KY. DTOT pe3yJbrat
npolle COOTBETCTBYIOLIEro pe3yJbTaTa HEpeNSTHBHCICKOH MeXaHHKH.
BBeneM o6o3sHaueHue

E = mc? (22.12)

¥ Ha30BeM BeJWUYHHY E N0AHOI UIH peasmusucmcKkol aHepaueti 4acmuybl
(MatepuanbHOH TOuKH). Torna

Ap=E;,—E,. (22.13)
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B uactHoM cayudae, KOrja 4actuua IOKOUTCS, €€ PeaATHBUCTCKasn
SHEPrusl ONPEACTSACTCA BBIpAXKECHUEM

Ey=myc? (22.14)

W HasbiBaeTCs gHepeuell nokos. Kunemuyeckas dnepeus eCTb 4acTb pens-
THBHCTCKOH 3HeprHH, o0yCc/oB/eHHas JBH:KeHHeM yacTuubl. Ona mpej-
CTaBJsieTCs PasHOCTBIO

K=E — Ey=(m—myg)c? (22.15)
HJITH

K=my? [ — —1\. (22.16)

o2
7

SIcuo, uto paGoTy A, MOXKHO BBIUHCIHTH TaKkKe 1O QopmyJe

A12:K2_K1. (22.17)
Ecan B dopmyny (22.10) BBectu Benuuunnt E W E,, TO MO/yUHTCH
E?2=FE}+ (po)s. (22.18)

Dra ¢opmyaa BbpaxkaeT B PEJIATHBHCTCKOH MeXaHHKE CBA3b MEXIY
HMIYJbCOM YaCTHIBI M ee MOJHOH 3Heprued. OHa crnpaBejnuBa He
TOJTBKO JUISl 3/1eMEHTAPHBIX YacTHI, O CTPYKType KOTODEIX IIPH COBpe-
MEHHOM YpOBHe HAaIMX 3HAHHI HHYEro cKa3aTh HeJb3fl, HO H JJIs CO-
CTABHEIX YaCTHIl HJIM CHCTEM, COCTOSIIMX W3 HeCKOMbKHX uactuil. Ilox
my U E, cleayeT MOHHMATL MACCY H MMOJHYIO SHEPIHIO TAKOH CHCTEMb
B CHCTEME€ OTCUeTa, OTHOCHTEJBHO KOTOPOi OHAa IOKOWTCH.

®opmyna (22.16) npaeT BolpakeHHe 151 KHHETHUECKOH 3HepTHH
B penaTHBHCTCKOH MeXaHHKe. IIpu MeiNeHHBIX JBHXKEHHSIX OHA Iepe-
XOZHUT B npuBbIuHYIO dopmyay (22.8). IleficTBHTENBHO, NOMB3YsACH GOp-
MmyJoif 6uHOoMa HbloTOHA, MOXKeM HamucaThb

1 02 \—1/2 1 o2 3 ot

—fﬁf=@—7>=ﬂ+?7+§7+m

Vo
Korza v?/c* < 1, Mo:kHO 0fOpBaTh 3TO pas/OkKeHHe Ha BTOPOM uJjeHe.
Torpa ¢opmyna (22.16) nepeiizer B dopmyny (22.8).

5. B aromuoll ¢u3uKe yIOOHOH eNuHHIEH SHEPrHH SBJISETCH JAeK-
mpousoabm  (3B). 31O ecTb 3Heprus, npHoOperaemasi 3JEKTPOHOM
B 3JEKTPHYeCKOM IIoJie¢ IpH IIPOXOKAEHHH Da3HOCTH IOTEHLHAJIOB
B OJIHH BOJBT:

1 3B=1,602-10-12 spr.

Yrorpebasiercst Takke Kuaosaexkmporneoasm (k3B), pasuwiit 1000 3B.
B sinepHofi $usnke, a TakKe B YCKOPHTENBLHOH TeXHHKE yNOTpeOaaioTCa
Gonee KpYIHBIE €IHHHUbL Me2aasekmporsorsm (MaB), paenwii 10%3B,
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u rurasnextponBossT (I'3B), cocrannsmomuit 10° sB. Henaero crana
ynorpebnatbca emle Gosee KpymHas eIHHHLA — TEPa3JIEKTPOHBOJBLT
(1TsB = 10" 5B). DHeprus nokost J1s 3JeKTPOHA H MPOTOHA COOTBET-
CTBEHHO paBHa:

IJs 37MeKTpoHa my.c® =0,511 MaB,
IS TIPOTOHA  rrg,c? =938 MaB.

Ecau noanasn peasmusucmexas snepeus wacmuyst E eeauxa no cpas-
HeHuro ¢ ee anepeuell nokos £y = myc®, mo 2080pam o deuxcenuu ¢ yav-
mpapeasmugucmckumyu  ckopocmsimy. Takue CKOpOCTH MOMYYalOTCs B
YVCKODHTEJSIX, OHH BCTPEYAIOTCH TaKkKe B KOCMHUECKHX Jyyax.

3Haa 3HEPrHI0 YJLTPApPENATHBHCTCKOHR YacTHUbI, MOMKHO BBIYHC/IHTH H €€  CKO-
pocTb. TouHee, MOKHO BBIYHC/HTL He CaMYI0 CKODOCTb YACTHLBI (JJIST 3TOTO HEJOCTa-
TOYHA TOYHOCTb, C KOTOPOH H3BECTHA CKOPOCTh CBETA ¢), a PA3HOCTb MEXIY 3TOH CKO-
POCTLIO H CKODOCTBIO CBeTa B Bakyyme. C 3ToR uenbio nepenniieM gopmyay (22.12)
B BHAE
myc?

E=—_—___.____;o
v
=

E2 (c4-0) (c—v)=m2c® = E3c2.

Tak xax CKOPOCTH ¥ 6AU3Ka K €, ToO BO BTOPOM MHOXKHUTESE C + U BEJAUYHHY ® MOXKHO
34MeHHTb Ha ¢. B pe3yJbTaTe NOJAYYHTCA

Orcioga nosyyaem

c—v E3
= §E—‘;—. (22.19)
IOas npotonos c sHeprueii £ = 10 I'sB nonyuaem
c—0 0,9382
Inst snekTpoHos c sHepruedi £ = | 3B

€—u 0,5112
s e 13,1077

p 5108 1,3. 1077,

B KOCMMUECKHMX JyYax PerHCTPHPOBANKCL NpPOTOHH ¢ 3Hepruefl 101° 5B = 1010158,
B stoM cayuae
c—v

~ 10720,
T. €, CKOPOCTb YaCTHULI OTJIHYAeTCA OT CKOPOCTH CBeTa Becero Ha 3- 10710 em/e,

3ALAYH

1. Uepes HenoaBHxKHBIA 60K, MaccOH KOTOPOTO MOXKHO NMpeHeGpeub, NepeKHHYTa
3aMKHYTas Taxkeaas BeépeBka maccel M. B HauaibHBI{i MOMEHT BPEMEHH 32 TOUKY
BepeBKH, DacMoJOXKeHHYIe Mexay OJOKOM H HH)XKHHM 3aBOpOTOM ee, Lemsiercs
cbe3bsHa MacCH /1 W HauyHHaeT KapaGKaTbhCAd BBEPX TaK, YTOOLI yAepiKaTbCsl HA HEH3-
MeHHO# BbicoTe. Kakyto MowlHOCT: P foskHa A/ 3TOTO pasBuBaTh oGe3bsina? Yepes
CKOJIbKO BPEMEHH OHA flepecTaHeT CIPaBJATLCSA CO CBOeH 3aTeel, ec/JH MaKCHManbHas
MOILHOCTb, KOTOPYKO OHA MOXKeT pPa3BuBaTh, PaBHA Py, ?

2
Orser. P=(mg) t, = M P
M (mg)?

maKce
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2. Bumectn dopMyny (21.6), sBiasiomyiocsi pesiTHBHCTCKHM oGo6meHueM ¢op-
myns Lnonkosekoro aist gBHKeHHs pakeTsl. CUMTaTh, YTO CKOPOCTH PAKETH H raso-
BOH CTPYHM HanpaBJeHH BJOJb OXHOH NpSIMOH.

Pemenne. Pemende 0CHOBAHO Ha DESTHBHCTCKUX 3aKOHAX HMMYJLCA H
3HepruH (pensTHBHCTCKOH Maccel). Onu HaMmH GbilM cdopMyanposanel. Kpome Toro,
TpeOyeTCs 3HATb PeASMUSUCICKY (i 3AKOH CAGNCEHUS CKOpOCMeLl, KOTOPHI HaMu He ¢op-
MyJaHpoancs. HYurartens, xeJalomuil pazo6parts pelueHue, MPHBOIAMOE HUXKe, JOJKEH
06paTHTLCS K PYKOBOJACTBAM 110 TEOPHH OTHOCHTEJBLHOCTH WJH INPHHATH Ha Bepy
dopmyny (22.22), npHBOAHMYIO HHXKe.

ITycte m 1 v — Macca TIOKOS H CKOPOCTb PAKeThl B IPOH3BOLHLI MOMEHT BpeMe-
HH £, @ Mpg3 H Uppy — TE e BeIHYHHBI /151 14308, 06PA30BABIIHXCH U3 TOIJIHBA PAKETHI
K 3TOMY MOMEHTY BpeMeHH. Tak Kak rask, y:Ke NOKMHYBLIHE PAKeTy, HE OKa3blBaloT
BIMSHHUS Ha ee JABHXKEHHE, TO MOKHO NPHHATb M., = 0. OfHAKO rasbl HeNpephIBHO
00pa3sywrcs, Tak 4T0 dmp,; 5= 0. Ha ocHOBaHHM 3aKoHa COXPAaHEHHS HMIyJabca H
3HEPTHH (PEIATHBHCTCKOR MacCh)

ﬁ”,_z a4 ras¥ras _ _ copgt, (22.20)
]/ v ]/ Ux2*a3

g -

My TMras  _const. (22.21)

02 vxgaa
V‘*“cz‘ V‘— o

Huddepenmupys ypasnenne (22.20) ¢ yuetom (22.21) u nosaras B OKOHYaTeJbHOM
pe3yabTate #ip,, = 0, noayuum

S 40 (U= Opgs) d ———— =0
v2

02
V- Vo
c? ct
Ilo pesIATHBHCTCKOMY 3aKOHY CJOXKEHHSI CKOPOCTEH

. v—0
Upgy = ——2T0 (22.22)
1— UUotn
c2
Ifie Yoty — CKOPOCTb Pa30BOfl CTPYH OTHOCHTENLHO pakeTH. Hckiouas Upgg, mocne
HECJIOKHEIX peoOpa3oBaHHil HAXOLHM
dv  Ug dm
vZ—c? ¢ m

Tpennonaras CKOPOCTb Ugry MOCTOAHHOA H MHTETPHPYH, NOJYYHM

c

o, =< lli‘g >2”°TH, (22.23)

§ 23. Cea3b MeXNY KHHETHYECKHMH IHEPTHAMH B PA3JIH4YHbIX
cacremax orcuera. Teopema Kénura

Kaxk scHo u3 ¢opmyanl (22.8), kHHeTHUeCKasl SHEPTHA TeJla 3aBHCHT
or BuIGOpa CHCTEMBI OTCYETA, OTHOCHTEJBHO KOTOPOH paccMaTpHBaeTcs
ero JBHKeHHe. MOXKHO NOCTABHTb BONMPOC, KaK Npeobpa3yercst KHHETH-
yeckasi SHEPrHS TPH Iepexojle OT OJHOH CHCTeMB OTCYeTa K APYroH.



