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UPOAA U KYABTYPA
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HOBasl Cepusl KHHI moj ofigum HaspauueM ,[lprpoaa u Kyab-
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_ xoTopoft Hayuwot nojrotoexo#, B AocTynHO#, HO CTPOro

_HaywHO# (popMe siCHOe NPEACTaBAEHHE O AQCTHAEHHAX HAyKH
BO BCEX OTPACAAX ECTECTBO3HAHHR, MEJMIWHDI, TEXHAKH H
' ceabckoro xoasiicrea. Coumnenns HanGoaee BBIAANOIIHXCA
PYCCKHX M HHOCTPaHHDIX NucaTeAeH ZOAXHDI AaTb fpKoe

NpeACTABACHHE O TOM, KakK YEAOBEK MPOHWKAET B c'rpoeunei}.
K MexaHusm MepTBofi M mHBOH TEHPOABI, OBAAjAEBAaeT €€
3aKOHAMH W HAAAraeT HA Hee SAPKWH OTHEYAaTOK KyAbTYPBL
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NPEAUCJIOBYE K TTOCIEAHEMY AHIVIMACKOMY
U3JIAHUIO (1920 r.).

B 3TOM HOBOM H3JaHHH KA3CCHYECKOTO TPAKTATa Mpod. Kaepka
MakcBenaa o Haualax AMHAMHKH H3MEHCHHS CTPOTO OrpaHHUuEHB
THIOTPAaCKAMU ¥ HEMHOTHMH CTHAMCTHHECKAMH YAyUUICHHAMH.
Mocse HEKOTOPHIX MOMBITOK MPHULIOCH NPUTTH K 3aKMIOYERHIO,
4TO BCAKHE NOTOAHEHHS TEKCTA HM3MEHHAM Obl apoMmaT 3TOro
NPOH3BEAEHHS, M OHO MOTEPATO GObl XApAKTEpHBIE HEPTH €r0
asropa. [TosToMy ObUIM BBEAEHH JHWIL KDATKHE MOACTPOUHSLIC
PUMeUaHus, B OTAHUKE OT KOTOPHIX HEMHOfHE MEPBORATANLHBIC
NpUMEUAKAA aBTOPa OTMeueHbl apaGCKWMU ubidpami  BMECTO
apeafiouek. [lpenmerasifi ykasaTeab b1 COCTABJEH 33HOBO.

Henb3s pacyuThiBaTh, H, 0€3 COMHEHHS, HE K 3TOMy CTpe-
MUJACH 4BTOP, YTOOBI OOIEe COUYHHEHHE, noao6HOe HACTOSIIEMY,
BOW/O B ynorpebacHue B KauecTse yyeSHOro PyKOBOACTBA: AUid
3TOH LEMH HYXHO OHJI0 Obl YAEAHTH MHOrO BHHMAHHA METO-
IaM CHCTeMaTHueckoro pacuera. OJIHaKO, Kak 0GOCHOBaRHas
cxeMa HbIOTOHOBOH AWHAMHKH, mocrenexHo obobwaeMas OT Npo-
CTHIX MAaCTHU MaTepud K (PUIRUECKUM CHCTEMaM, HEAOCTYNHLIM
JAETaNbHOMY aHANK3Y, HANHCAHHAA ONHUM H3 yuHTened HAyKH,
CO MHOXEeCTBOM HHTEDECHBIX TOYEK 3DeHHSA, KHUKKA 3Ta JNOJKHA
COXPaHHTh CBOE BAMSHHE, HECMOTPSA JAMe Ha TO, YTO HEKOTOPHIE
YACTH M3NOXKEHHS BEeKTOPHOTO HCYUCAEHHS MOTyT B HACTOALIEE
BpEMsl NIOKA3aThCH HECKOJABKO a6CTPAaKTHBIMH. ByseM HafesaTses,
4TO HEMHOTHE KPHUTHYECKHE MPHUMEYAHHS H CCHIAKH HA NpPHAOKE-
Husi 6yAyT coAefcTBOBAaTH PACLIMPEHHIO 3TOTO BAHAHMKA.

U3noxeHHe OCHOBHBHIX Hauan AMHAMUKH GO, OLHAKO, pac-
WHPEHO B HaNpaBACHHU COOCTBEHHOTO MYTH aBTOPA BKJIIOUEHHEM
rnaBm  ,06 ypaBHEHHMAX ABHKEHMS CB3aHHOM CHCTEMH® H3
Il toma ,Electricity and Magnetism®. 3a paspeulenue BOCNOJIb-



v NMPENHCAOBHE K NOCAEAHEMY AHIMIMICKOMY U3NAHMIO

30BaThCA 3TOH I/IABOH H3AATEAH BHPAKAIOT CBOKO 6naroapHOCTh
Kaapesponckoi tunorpagun Oxcdopackoro ynusepcurera.

M3 1ex me coobpameHuit OLaM cienansl ABa NOGABICHHS.
Onuo H3 HuX H3MAraeT NPHHIAI OTHOCHTENBHOCTH ABHMKEHHS,
NOJAYYMBUIHA HEABHO OCPOMHOE 3HAUEHHe BO MHOTHX 06JaCTAX
(bu3uKH, NyTeM, BeCbMa OTAHYHMM OT NyTH aBTOpa. pyroe cTpe-
MHTCS pasBUTh JAaAbHEHLIHE MOJOXKEHHS NPHHUMNA HAHMEHB-
HIero JeACTBHS, KOTOPBHIH OKOHYATEAbHO YTBEPAUACH KAK HEOO-
XOJHMOe CBA3YIOUIEE HAYAN0 MENKAY PANHYHBIMK O6AacTAMM
Teoperuuecko#t Pusuxu.

Koueudo, st npunoxeuust TpyaHee ANS UTEHKs, YEM OCTAMb-
HBIE YaCTH KHHIH, HO OHH BYNYT CAYXHTH JAs Hee JOMOMHEHHEM,
NPEACTABAAA AHANUTHYECKYI0 CTOPOHY AMHAMMKH, ONMPAsch Ha
KOTOpYW OHAa H CTPEMMTCH CTaTh TOYHEM (PYHAAMEHTOM AAS
Bce#t Hatypaxekoli ®unocoduu.

. PeslakTop cumtaer moarom BbpasuTh cBoio (PU3HATEBHOCTD
KemGpunxckont ynusepcurerckoi THNOrpacdui, 4 B 0COGEHHOCTH
r. k. B. Mucy (J. B.:Peace) 3a nomomws u BHHMAHME B H3J4-
HHH KHUFH. '

Lo, JT.



BUOTPAPHYECKAH 3AMETKA,

IOxemc Kaepxk Maxcseaa (J. Clarc Maxwell) ponanca
B Daunbypre B 1831 roay u 6bla €IMHCTBEHHBIM CHHOM JlKO0Ha
Knepka Makcpenna us [nennspa, 6auz aapGerry, — da-
MHUIABHOTO HMMeHHMs Ha joro-3anage LLloraanzuy, KOTOpOE CHH H
ynacaenosan. [Tocae pannero o6yueHus AoMa 4 8 JIMHOYDPrckoM
yHuBepcHTeTe, or B 1850 roay nepewen B KemOpuax, cHauana
B [lerepxoys (Peterhouse), a zarem B Tpumuru Koanemx. Ha
MATEMATHUYECKOM 3K3aMeHe Ha nouetHhle Harpais 1854 roza
nepsyio Harpaay noayuun Paysc (E. J. Routh), snocreacrsun
npenojaBsaTe]b MATeMaTHKY H NMPeBOCXOAHBIH HCCAeA0BaTENDb, a
Kaepx MaxcBean 6hJs BTOPHM, BCKOpPe 3a TeM OHM Obiay
NPU3HAHL PABHBIME Ha KOHKypce Ha CMHTOBCKYIO TPEMHIO.

Maxkcpean Gua npodeccopom Harypanpnoit Puaocoduu B
- D6epanne ot 1856 no 1860 roxa u B Jlonzone, B King’s College,
or 1860 zo 1865 roaa, a aaTeM yzaauics B I'eHasp Ha iiecTs
N€T, BNPOAOAKEHHe KOTOPHIX B €r0 yMe co3peau, 6e3 coMHeHus,
MAOJOTBOPAbIE HAEH H BHJIHIHCL B 0o/ee CHCTEMaTHYECKHe
dopmbl. B 1871 roxy ero y6eaund BO3BPATHTHCA HA MHMTENBCTBO
B KeMOpuk M B3aTb Ha cebsl AeJ0 OpraHu3amMy HOBOHA K3sen-
nuumickolt na6opatopud. Ho uepes HexkoTopoe BpeMst ero 310-
POBLE MCNOPTHAOCH, H OH ymep B 1879 roay B BO3pacre
48 et

Hayunas capa MaKcBenaa B TEYEHHE €10 KH3HH NOJAELP-
XUBaNaCh [VIABHEIM OOpa3oM GPHTAHCKHMH TEOPETHKAMH (DU3HKH,
B ocobenrocty KemGpumxkcko#t mxono#t. Ho ¢ rtex nop, xak
Feasmroary npeanpuusa B 1870 roay usyyenue ero TEOPHH
SNEKTPHYECKOTO ACHCTBUS K CBETA M NOABEPrHyN. ee obcyxae-
HUI0O B MHOTOYHCAERHBIX Cepbe3Hbix pafoTax, BHMMAaHHE, yJe-
JSIBLIEeCH 33-TPaHUlER €r0 NPOK3BEJACHHSM, NOCTOSHHO BO3pa-



VI " . BHOrPA®UYECKAS 3AMETKA

CTano RO Tex mop, MOKa OH He CTad, KaK U B AHIIHH, (PU3HAH-
HEIM aBTOPHTETOM B 00AaCTH (PH3MKH. '

B nacrosimee BpeMs, Mo BceoSleMy MpuaHaduio, uaeH Maxc-
BeJ/.a, KAK MaTeMaTHYeCKOTO HHTEPNPETaTOPa H NPOAO/IKATENA
dapagesn, CUHTAIOTCA BEIHYARIIMM HOCTHXEHHEM 8 HALIEM IO-
3HAHHH 3aKOHOS (PU3HYECKOTO MHPA, JOCTHTHYTHIM CO BPEMEHM
Hbowotona Kak u y Papanesn, ero raybokue HCcaeI0BAHHA
MPUPOLB COYETANTUCH C' TNYOOKUM PENHIHO3HHM O/1arOTOBCHHEM
k Hefi. CM. L. Campbell and W. Garnett ,The life of J. C.
Maxvell“ (Macmillan, 1882). ,Treatise on Electricity
and Magnefism*“ u ,Theory of Heat* cocrasasior sax-
HeluIyIo YacTh ero Tpyaos. Ero ,Scientific Papers Guam
nafansl KemOpHAKCKOH yHUBePCHTETCKOR Tunorpaduedt B A8yX
60oabILNX TOMax. MHOTO BaxuHX nuceM Makcsedana comep-
xares B ,Memoir and Scientific Correspondence of Sir George
Stokes“, Cambridge, 1904.

[Mpunoxennulit K KHHre XapakTepHHd nopreT BOCMPOU3BE-

IeH, OuTb MOXET, B nepsuifi pas, ¢ pororpadprueckoR KapTOUKH
' BH3UTHOFO ¢opmara, CHATON, BEPOATHO, BO BPEMS JOHIOHCKONO
nepuoaa. '

Hne. .



MNPEJIUC/IOBHE (1877 r.).

dusHIeCKNE HAYKH, KOTOpPHE BIVIOTh A0 KOHIA BOCEMHAAua-
TOrO CTO/ETHS! 3aHHMANUCh HCKIAIOUMTEAbHO Pa3paboTKof KOHIen-
KK AIBACHHIH NPHPOABI, KAK Pe3yabTaTa CHJ, JeHCTBYIOLIHX MEXAY
TeJaMH, HbIHE YCINEmHO BCTYNMAHM B caeaywolyio dasy passu-
THA, — B KOTOPOW SHEprud MaTepHaNbHOM CHCTeMbl PaccMaTpu-
BAETCA KAK BENMUMHA, OnpeaenseMas KOH(UIypaLueld M ABHXe-
HHEM 3TOH CHCTE€MB, W B KOTOPOH NOHATHA KOAQUrypaLuy,
IBHKEHHS B CHIbl 0000mIeHBl O KpaiHero npejena, AONYyCKae-
MOTO MX (PH3IMYECKUMHM ONpeneacHHUsIMH.

O3HAKOMHTBCSA € 3THMH OCHOBHBIMM IIOHATHAMH, HCCIEIOBATH
MX €O BCEX CTODOH W TNPHYYUTBCA BECTH TEYEHHE MBICAH MO
PycAy CTPOTHMX AMHAMHYECKHX PACCYKACHMR 10MKHO GHITH OCHOB-
HOH 3ajaueli BCAKOro, M3yYalolEro (pH3HYeCKHe HayKH.

Huxecnesyiomee HaT0XEHHE OCHOB YUeHMS O MaTepUH H
ABHXEHWH HYXHO NO3TOMY DacCMATPHBATbh KAK BBEJIEHHE B H3Y-
' yeHHe (PU3MUECKUX HAYK BOOOGIIE. '
K M.
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[JIABA [TEPBAS.
BBEIEHUE.

1. [TPEAMET ou3ukn. PH3MKA eCTh TOT OTIAEeA NO3HAHWSA,
KOTOPHI H3y4YaeT TOCHOACTBYIOWIMHA B NpHpPOAE MOPANOK HJH, !
LPYFHMH C/0BAMH, NPaBUNbHYIC TNOCAEAOBATEAbHOCTD coﬁu-rm‘i.%

Onausako, Hassauue (PU3KMKH YACTO OTHOCAT B GOJNee uiu Menee™
TECHOM CMBICJE€ K TeM OTPAcAsiM HAYKH, KOTODhie H3y4aloT fBJe-
HHS €aMOT0 IPOCTOrO0 M OTBJEYEHHOr0 POJA, HCKJIKUas U3 pac-
CMOTpeHHs §0see C/I0XKHbIe SIBNEHUS, HATIpUMED, T€, 4TO Habawaa-
0TCA B XUBBIX CYLIeCTBaX.

CaMBIM NPOCTHIM CAyuaeM SBASETCH TOT, B KOTOPOM COOHITAE
WIH fIBJE€HHe MOXeT ObiTh OMHCAHO, KaK H3MEHEHHEe B PacnoJo-
XEHHH HEeKOTOpBhIX Tes. Tak, ABIXeHHe JiyHBl MOXHO ONHCAaTh,
yKasbiBasg W3MEHEHHSl B €€ NOJOKEHHH OTHOCHTEJbHO 3eMJH B
TOM NOPSiEKE, B KOTOPOM OHH CJACAYIOT OJAHO 33 JAPYrHM.

B apyrux cayuasx Mbl MOXEM 3HaTh, YTO MNPOH3OULIO HEKO-
TOpOe U3MeHeHHe B PaCNO/JOXEeHHH, HO H€ B COCTOSIHUM YCTaHO-
BHUTh, B UeM COCTOHT 3TO H3MEHEHHE.

Tak, Koraa 3amep3aer BOA3, Mh! 3HAEM, UTO MOJEKYJABl, HAH
MeJbYafIUNe YACTHUB BEUECTBA, AOEKHB ObiTh Pacno/OXKeHb
pa3iHuHHIM 00pa3oM BO AbAY U B BoJe. Myl 3HaeM Takxke, uTo
PACIIOJIONKEeHHe MOJEKY/] JbAa HOMKHO 0043AaTh KAKOM-TO CHM-
MeTpHe#, H60 Jeld umeeT Gopmy CUMMETPHYHBIX KPHCTAJJIOB, HO
MBl [OKa €€ HE MMEeM TOUHOFO 3HAHHSA O AEHCTBHTENBHOM pac-
MONOKEHHH MOACKYA Abja. OJHAKO e, BCAKHA pa3, KOrJa Mul
MOX€eM TOAHOCTBIO ONUCAThH W3MEHEHHe PACIONOKEHNs, MB o6aa-
J4eM 3HAHHEM O TOM, YTQ NPOM3OLLI0, COBEPIICHHBIM NOCTOAbKY,
NOCKOAbKY OHO NMOJHO, XOTH HaM NPEACTOMT EIlEe H3YUHTh, MPH
COGMIONEHHN KAKMX YCNOBHH Bcerfa NpOM30HAET Takoe ke
siBJICHHE.

K. Makcreaa Mamepus u dsuwenue. 1
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Hrtak, nepeas 4acTb (PMBMKH U3Yuae€T OTHOCUTEABLHOE MOMO-
XKEHHE H JABHXCHHE Tes.

2. ONPENENEHHE MATEPHAJNBHON CHCTEMH. Bo BcskoM .

HAYYHOM HMCCACZOBAHHM MBI HAUHHaeM € TOrO, YTO OTMedaeM
OnpeIe/IeHHY 0 00AACTb HAK NMPEAMET, KAK MOA€ AN HAIUHX H3bi-
ckanufi. Ha HeM MB JOMXKHB COCPEAOTOUMTH HAllIE BHHMAHHE,
HCKAIOYHB H3 DACCMOTPEHHS BCIO OCTANbHYIO BCEAEHHYIO 10 TeX
nop, NOKa MBI HE BHIMOJHEM Ha4aTOro uccaeposaHus. [ToaTomy
H B (DM3HKE NEePBHIA 1IAal COCTOHT B TOM, YTOOB SCHO OTrpaHu-
YHTb MATEPHANBHYK) CHCTEMY, KOTOPYIO Mbl JA@N4€M MpeaMeTOM
HALIero M3y4eHHs. 3Ta CHCTEMAa MOXeT Obith Mo60H creneHH
CMOXKHOCTH. 3TO MOXeT OuTh OJAHAa MaTepHaJbHAs YaCTHLA, TeNO
KOHERHBIX DA3MEPOB HJIH HEKOTOpPOE UYHCAO TaKHX TeJ, HO 3Ta
CHCTEMA MOMET Jaxe OblTh M HACTOABKO PAclIMPEHa, YTO BKJIO-
YUT BECh MATEPHANBHLIA MUp.

. 3. ONPEAEAEHHE TEPMHHOB ,BHYTPEHHUH“ H ,BHEW-
HHii“. Bce OTHOWEHHS HAM JeACTBHA MEXAY UYacTAMH CH-
CTEMbl H43BBAIOTCY BHYTPEHHWUMH OTHOWIEHHAMH HIH Jefi-
CTBUSMHU.

OTHOIUIEHHS UAM AEACTBUS MEXY BCEt CHCTEMOHM MM YacTbio
€€ ¥ TenaMH, He BK/JIOYEHHBIMH B CHCTEMY, HAa3bIBAIOTCH BH e W-
HHUMHK. ITH NOCNeAHHE Mb OYZEM H3y4yaThb JIHIIb NOCTOABKY, NO-
CKOJILKY OHHM BAMSIOT HA CAMOE CHCTEMY, OCTAaBJAA 6€3 paccMo-
TPEHHsl HX BJIHAAHE Ha BHeUIHHe Tesaa. OTHOWeHHs M AeHCTBHA
MEXILY TeNaMH, B CHCTEMY HE BK/IOYEHHBIMH, IOMKHB OHTh BO-
BCE HCKAIOUEHHl H3 PACCMOTPEHHN. MB MOMNEM HCCAGA0BaTH MX
HE HHaye, KaK paCIiUpAf HalWly CHCTEMY TaK, 4TOOM OHA BKJIO-
YWAa M ITH ApYyrue Teja.

4. OnPEAEAEHHE KOH®HTYPALWM. Korga MmaTepuanbHas
CHCTEMa PACCMATPHUBACTCH ¢ TOYKH 3PEHHA OTHOCHTEALHOTO MOJAO-
XKEHHA €€ HacTeH, TO COROKYMHOCTb OTHOCHTENBHEIX MOMOKEHHH
Ha3bIBAETCS KOHGHTypaiKed CHCTEMBL.

3HaH#e KOH(PHIypaUMM CHCTEMH B JARHHA MOMEHT 3aKJIO-
yaeT B. cefe SHaHHE NOAOMEHHA KANHOH TOUKM CHCTEMH OTHO-
CHTEABHO KaMAOH APYro# TOUKH B 9TOT MOMEHT.

5. JIuarpammu. KoHprrypauuio MaTepHalbHOM CHCTEMB
MOMHO HM300pasuThb Ha MOZENH, NJaHe WM auarpamme. [Ipeano-
JIaT2eTCH, YTO MOJASAL MAH AMArpaMMa MOXOAMT Ha MATePHAb-
HYI0 CHCTeMy JHIBL N0 (POpME; HEeT HeoBXOAMMOCTH, YTOGH OHa
NOXOAU/NA HA HEE B JPYTHX OTHOWIEHHSAX.

¢
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Iran uau xapra H3oGpaxkaer Ha GyMare B ABYX M3MEPEeHHUsIX
TO, YTO B AEHCTBHTELHOCTH, GHITh MOXET, HMEET TPH M3MEpEeHH:

M MOXeT ObTh BIIO/HE U306PAKEHO JUWDL NOCPEACTEOM MOIENH.
"Mbl 6yneM [01b30BaTHCH CI0BOM »AHATpaMMa“ Ansa 0603HAUCHHS

Jiro6oft reoMerpudeckod Guryphl, 6e3pasnHyuHO, NJIOCKON HIH HeT,
NOCPEACTBOM KOTOPON MBI M3y4daeM cBOHCTBA MAaTEPHMANbHON CH-
cTeMbl. Taxum 06pa3soM, KOTAa MH [OBODMM O KOH(MIypauuH
CHUCTEMBl, TO B HalleM YMe BO3RHKAeT NPEeACTABACHHE O Aua-
rpamMe, KOTOpas BnoJHe Hu306pamaeT KoHpuUIypauuio, HO He
HMMeeT HY OZHOIO H3 OCTAAbHBIX CBOHCTB MaTEpPHANBLBOK CHCTEMBI
Kpome nuarpamm KOH(PUrypauwum MBI MOXEM MMETb JMATPAMMEL
CKODOCTH, HAMPSXEHUA M T. A, KOTOPHE HE BOCIPOH3BOAST
GOpMBI CHCTEMB, HO NpPH TIOMOILA KOTOPHIX MOXHO H3Y4HTL e
OTHOCHTE/ILHLIE CKOPOCTH WJIH €€ BHYTPEHHHE CHJbI,

6. MATEPUAABHAS uACTHUA. Tero, croab Matoe, HTO,
ANA nened HaAWEro HCCJeN0BaHHSA, MOXHO NpeHedpeus
PACCTOAHUSAMH MEXAY OTHCAbHBIMH €r¢ 4YacTAMH, Ha3blBAeTCA
MaTepHaAbHOH YacTuyell.

Tax, B HEKOTODHIX ACTPOHOMPHECKUX HCCACAOBAHUAX KAMKAYIO
MIAHETY # JAXe COMHLUE MOXHO PacCMaTpPHBATh, KAK MATEPHA/b-
HYIO YacTHIY, MOTOMY uTO pa3JH4He HNEHCTBUA pa3HHX yacreht
ITHX TeA HE BXOAMT B KPYr Hawero BHHUMaHusi, Ho neap3s ux
paccMaTpHBaTh, KAK MaTepHaJbHble YACTHLH, KOTJa Mhl HCCae-
AyeM HX BpauleHue. Jlake aToM, KOTAa MB NPHIHCHBAEM €MY
CMOCOGHOCTL BPalllaThCH, HYXKHO cefe NpPeacTaBAATh COCTOSLUMM
H3 MHOTHX MATEPHaJAbHBLIX YaCTHLL. '

JuarpaMma, MaTepHaabHON YaCTHLB €CTh, MOHATHO, MATEMATH-
4€CKas TOYKA, He MMEeulas HHKaKo# KOHPHrypauuH.

7. OTHOCHTE/NBHOE MOJOXEHKE ABYX MATEPHAJBHBX
YACTHU. [luarpamma ABYX MATepHA/NBHBIX 4HACTHL COCTOMT H3
JByx Touek, Hanpumep, A ¥ B.

[Toaoxenue ToukK B OTHOCHTENBHO TOUKM A YKA3HBAETCA Ha-
NpaBACHHEM H ANMHON NpsiMo# aunnn AB, nposenennoil om A « B.
Ecru M BhiizeM u3 TOukM A ¥ NpOAZEM B HanpaBAeHMH, YKa-
3aHHOM JMRHeH AB, paccTosuHe, paBHO IVIKHE 3TON JHHMM, TO
NpHAEM B TOYKY B. JTO Hanpae/eHHe M PACCTOSHKE MOTYT GBITh
TaK X€ XOpPOWO yKasaHbl A000H Apyro# JHHHEH, Kak, Hanpumep,
ab, napasnesvuoil u paBHolt AB. [lonokenne TOuKH A OTHOCH-
TeAbHO B yKa3hlBaeTCs HanpaBACHHEM U IJIHHON JHHUK BA, npose-
JeHHO# om B x A, win aunuu ba, paBHO# ¥ napanaenbHoil BA.



4 K. MAKCBEJU1. — MATEPUSl ¥ IBHKEHHNE [Ca.

OuesuaHo, uto BA =—AB.

Korza JHHHIO HashBalOT GyKBAMW, NOCTABJCHHLIMA Y €¢ KOH-
110B, TO MOPANOK OYKB NOMKEH BCErAa COOTBETCTBOBATE TOMY
HaNPaBJIEHHIO, B KOTOPOM JIHHHA pomxHa ObTb POBEACHA.

8. BEKTOPH. B reoMeTpHH BHIDAXCHHC AB ectb npocTo
HaapaHye SHHMH. 3LECh XKe OHO YKa3bIBAET ACHCTBHE, MOCPEACTEOM
KOTOPOTO NpOBeJEHa JHMHHA, HMEHHO, ONepaunio nepeHeceHus
yepTaAlled TOUKM B HEKOTOPOM HAanpaB/IeHHH HAa HEKOTOpoe pac-
cTosinke. Kax ykaszaTeab 5TOH OmMepanuH, JHMHUA AB uasbiBaetcs
BEKTODOM, H cama orn¢panus BROJAHE OonpeAcaaeTcs Hamnpa-
BACHHEM K PacCTOsHUEM TNEPEeHECCHHA. UcxopHas TOYKa, HA3HI-
paeMasi Hauaa OM BEKTODA, MOXKET 6bl'l'b, rpe yroano.

Jlnst TOro uTOGH ONPEAENHTH KOHEUHYIO MPAMYIO JHHMIO, MDI
JOMKHB yKa3aTh €€ Hayano, a TAaKie ee HANpaBAEHHE M AJHHY.
OpHAaKo, PUHATO CUUTATH PABHBIMH BCE BEKTODH, napaj/enbHbie
Mexay coboii, poBeiCHHbE B ORHY H Ty XK€ CTOPOHY M HMEIo-
e ONMHAKOBYIO BEAHYHHY.

Besikas BeqMUMHA, MMeoWas OnMpeAeserHoe HANpaBiCHHE U
onpejenetHbfi pasMep, XaK, HanpuMep, CKOpOCTE MR cuna *),
MOMET ObiTh paccMaTpuBaeMa Kak BEKTOp H n3obpaxena Ha
AuarpaMme npsmoi JHHKe)l, HanpaBnenue KOTOPOH napainenbHo
BEKTOpY, 4 JJMHA TPEACTABAST, B OMNPEACAEHHOM macmrabe,
pasMep (uncaensoe 3HaueHHE) BEKTOpA.

9. CHCTEMA TPEX YACTHU. PaccmoTpum Temeph CHCTEMY
Tpex 4acTHL. :

Ee xondgurypanus n3o6paxaercs AMAarpaMMoil M3 TPEX TOUEK:

A BuC
N ¢ TMosokeHue TOYKY B OTHOCHTEAbHO A YKa3bi-
paeTcd BEKTOpOM AB, a IOJOXeHHe TOUKH C
4 B oTHOCuTenbHo B—sexropom BC.

QueBHAHO, 4TO NO 3THM JAHHBIM, €CJIH TOUKZ
A W3BECTHA, Mbl MOXKEM HaiTH TOUKY B, a 3aTeM
Touky C, TaK uT0 KOHGUrypauus Tpex TOYEK BrOJHE ONpeaeneHa.

lMonoxenue TOMKH C OTHOCHTEILHO TOUKH A yxaswiBaercs
pexropom AC, M, COTAacHO NOCAEIHEMY 3aMEUAHMIO, JOMKHO-

&nr, 1.

*) CHia TOAHEE ONPERENsCICH KaK BEKTOP, NPUJOKEHHBIH K IRHHU €C nei-
CTBUSA; TAKOH Bemo'p [MOTYLIH#t CKOAb3WTL BAOAB IpsMOit, YacTb KOTOPOH ox cocTa-
paser] Kaud opa HA3LBAET POTOPOM, KPOME TOTG, TOMKA NPHIAOKEHHR
CHabl HECYLLECTBEHKA NHWIL B TOM CAYHae, eCid ‘Teno, Ha KOTOpoe oOHa Aeht-
CTByeT, pacCMaTPHBAETCA KAK TBEPAOE.
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61iTh BO3MOKHO BHIBECTH 3HauyeHue BeKTOpa AC M3 3HaueHHH Bek-
topos AB u BC.

PeayabTar onepauun AC COCTOHT B TNEPEHECEHMH 4EPTAMEH
touxy 43 A B C. Ho pesyabTar MoAyuMTCs TOT XKe, €CAU NEPEHECTH
uepTAWY TOuKy crnepBa u3 A B B, a sareM u3 B B C, a 910
ects cymma onepaunit AB -+ BC.

10. CAOXKEHHME BEKTOPOB. MTaK, NpaB4JI0 CAOKEHHMS BEK-

TOPOB MOXET OHITb H3MOXEHO TakuM 06pasom: H3 KaKO#i-1160
TOYKH, KAK HAYaAd, NPOBOJAMM DX NOCAEAOBATEAbHBIX BEKTOPOB
TaK, 4To6bl KaXABH BEXTOP HAYMHA/CH B KOHLE NMpPEeALAYIIEro.
MNpamas nususd, MPOBEACHHAs M3 HAa4aza K KOHLY pAda, €cTh
BEKTOP, NPEACTABAAIOMMUH CyMMy CAaraeMbix BEKTODOB.
"~ TlopaAoK caoXenus GeapasauueH, H6o €CIH MBI
nanumem BC + AB, TO yKa3amHyi0 OBEPALMIO MOXHO BBIOJ-
HHTb, TPOBeAs NpsaMyto AD, NapaiiebHyio ¥ PABHYIO BC, a 3a-
Tem coemuuus D u C npamow DC, xoropast, no Esxauny I. 33,
napaineabha u paBHa AB, Tak uto B pesy/ibTaTe 3THX ABYX
onepauHi Mbl MPHXOAHM B TOUKY C, B KakoM OB MOpPAAKE
MHl UX HH BHIOTHS/IM. :

To ke camoe CrpaBeinuBO AAs JIOOOTO UMCIA BEKTOPOB, —
HX MOXHO CKNaJABBaTh B KAKOM YIOAHO NOpAIKE.

11. BHMMTAHHE BEKTOPOB. [lns TOro, uTo6B BBIPA3UTH
noMoKeHHe ToukH C OTHOCHTENHHO B uepes BEKTOPH, YKasH-
BAIOIIME TOKOXEHHS TOuek B u C OTHOCHTenbHO A, 3aMeTHM,
uTo MOXHO TpHITH M3 B B C, nHMG0 nepememiasch BAOAL Nps-
Mot aunvu BC, au6o nepexons u3 B B A, a satem u3 A B C.

Orciona

BC=BAAC

= AC 4 BA, T1ax KaKk NOpSAOK CA0MeHHs Ge3pasnHuet,

— AC — AB, tak xak AB paBHO H NPOTHBONONOXHO BA.

Takum 06pasom, BexTop BC, BHPAKAIOWIAR NOLOKEHHE TOUKH c
OTHOCHTENBHO B, HAXOAMUTCH BHIYHTAHMEM BEKTOPA, oupeneas-
omero B, u3 Bektopa onpexensioulero C, NpHYeM 3TH BEKTOPH
npoBeaeHB K TouxaM B u C 43 Kakoro-iu6o obulero Hasaia A.
12. Hauaao BEKTOPOB. Ilosoxenus Ja060ro 4ucna ua-
CTHI, DPRHALIEKAWMX K MATEPHAIHHON CHCTEME, MOTYT GbITh
ONpeNeNeHbl NOCPEACTBOM - BEKTOPOB, MPOBEJEHHHX K KAXIOH
U3 S5THX YACTHMU W3 KaKOf-TH6O OAHOM TOUKM. JTa TOYKA HA3Bi-
BAETCH HAYaNOM BEKTOPOB MJM, KOpOYe, NPOCTO HAWAJIOM.
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D72 CUCTeMa BEKTOPOB ONpEAeAsieT KOHQUrypaumio Bcel
CHCTeMBl, HO0, €CAH )JKeNaeM Y3HaTb TNOJOXCHHE Kako#t-a1u6o
TOUKH B OTHOCHTEAbHO Kakofi-Hnbyap Apyrofi TOukH A, TO ero
MOXHO ONMpenCIHTD no BEeKTOpaM O—A U _0.? NoCpeACTBOM
ypaBHEHHS

AB= OB— OA.

Mul MOMeM BHOpaTh Kaxylo yroJHO TOYKY B KadyeCTBe Ha-
yaxa, H HEeT MOKAMECT OCHOBAHMI NPEANOYeCTh OAHY TOUKY ApY-
rofi. Konurypauus CHCTEMb,—APYTHMH CJO0BAMM, OTHOCHTEMh-
Hple TOMOMEHHSI BCeX ee 4acTel,—OCTaeTcsl TOH XKe, kakas Obl
TOuUKa MM Oplia BhiOpaHa 3a Hauano. OXHAKO, MHOTHE HCCACLO-
PAHHA YNPOLIAIOTCS HAANEXAIKM BHOOPOM Havana.

13. OTHOCHTEABHOE TNOJNOXKEHHME ABYX CHCTEM. Eecau
M3BECTHB KOHQHMrypalUHHW ABYX Pa3/HYHBIX CHCTEM, H3 KOTO-

pHIX KawIasd HMeeT CBOE COGCTBEHHOE HAYAnO,

P _ "W ecAH Mb OKenaeM BKJIOYHThL 00e CHCTeMbl B

cucTeMy Gonee OBWHMPHYIO, HMEIONIYIO, CKAXEM,

0. S/ TO XE CaMoe Hayano, 4TO X MepBas K3 ABYX CH-

—— CTeM, TO JOMKHEL ONPEALNHTS NONOKERHe HANaMA

BTOPO# CHCTEMBl OTHOCHTENBHO Hadana nepeoit

¥ HKOMKHbI MMETb BO3MOXHOCTb MPOBOIMTH JHHRH BO BTOPOH
CHCTEME NAPAJIENBHO AHHUAM nepso.

Torza, no § 9, NMOAOKEHUE TOUKH P BTOpO#. CHCTEMBl OTHO-
CHTeJbHO TIepBOro Havana, 0, NpeACTaBUTCS cymmoii pextopa O'FP
9TO# TOUKH OTHOCHTEIBHO BTOPOTO HAuana, O’, u sexropa 00"
BTOPOre Havana, O, OTHOCHTEABLHO NEPBOTO, 0.

14, TPu JAHHHX AN CPABHEHHA JABYX CHCTEM. Mzt

" MMeeM NpHMEp TaKoro o6pasoBaHMd 60ABIION CHCTEMH M3
ABYX MM 60/EE MEHBIIMX CUCTEM, KOrla JABE COCEAHHMX HalKK,
NPOM3BEAsA KAXAas ChEMKY H COCTABHB XapTy cBoeit cOGCTBEHHOR
TEPPHTOPHH, COTMIAINAIOTCH COEIHHHTD CBOM CHEMKH, 4106H BRI~
uuTh 06e cTpannl B 0jHy cucteMy. Jlas 9TOR neau HEeOOXOAMMbI
TPH BELIM.

Bo-nepBhiX, CpaBHEHHE Hayana, BHIGPAHHOTO OJHOH CTpaHOH,
¢ Ha4anoM, BHOGpaHHHIM ApPYro#.

Bo-BTOpbLIX, CPABHEHHE OCHOBHHIX HanpaBiaeHHH, NPHEATHX B
ofeux cTpaHax. o

B-TpeThbuX, CpaBHeH#E ITANOHOB JAMHBL, NPUHATHX B obeux
CTpaHax.
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1. B uMBHAH3OBAHHBIX CTPAHAX WIKPOTA BCETAA CUHTAETCH OT
BKBATOPA, HO KOJATOTA CUKTAETCH OT NMPOH3BOJLHOTO MECTA, Kak
Tpunny uau [lapwk. TlosToMy,” AN TOTO uTo6H COrJ1acoBaTh
xapry Bputammu ¢ xapro# Ppanumh, MB AODKHHL ONPEAETHTH
PasHOCTb AOATOT MEXIY O0GCEPBATOPUIMH I'punnya u [lapuxa.

9. Ecau cbeMKa 6niaa caeaaHa 6e3 aCTPOHOMHUECKUX HHCTDY-
MEHTOB, TO 33 OCHOBHbE HANDABJIEHU# NPHHAMAMHCH MHOTIA HA-
NpPABNEHUs], YKA3HIBAEMbIE MArHUTHBHIM KOMMACOM. Tak 6uia0, #
noAaraio, NpU NEPBOHAYANBHLIX CbHEMKAX HEKOTOPHX H3 Becr-
WHJCKHX OCTPOBOB. XOTA pe3yAbTaThl TaKOH CHEMKHM M AAIOT IPa-
BUABHO MECTHYI0 KOH(UIYDAlHIO OCTPOBA, HO OHH HE MOTYT OLI T
TOYHO COrMACOBaHBl C OOLIeH ’xapmﬁ MHpa A0 Tex 1op, MoKa
He OyZeT YCTAHOBIEHO OTKJAQHEHHE MArHWTHOH CTpeJKd OT
MCTHHHOTG CeBepa B TO BpeMs, KOT1a NPOH3BOAWIACE CHEMKA.

3. Jaa Toro, urofbl CPaBHHTbL CbeMKY PparuuH co CheMKOH
BpuTanuu, MeTp, (QPanUY3CKHH STANOH ANHUHM, AOMKEH BLIT
CpaBHEH C ApAOM, OPHTAHCKHM 3TaNOHOM JUTHHH.

fpa onpepenen Aktom [lapaamenta 18 u 19 Buxr. 1. 72,
uonst 30, 1855 r., KOTOpHIK NOCTAHOBASET, ,9TO MPAMaAA JHHH,
MAM PACCTOSHHE MEXAY LEHTPAMH MONEPEHHBIX JHHUA, TpoBe-
AEHHBX HA JBYX 30/10THIX KJ€NKax Ha GpOH3OBOM 6pycke, xpa-
namemcss B nanare KaszsaueMcTBa, AO/MKHA CYHTATHCA NOLIHH-
HBIM 3TaOROM Apaa npu 62° dapenrefita, a B cayyae €ro yrpa-
TH OH AQMKEH ObiThb 3aMeHeH MOCPEACTBOM €r0 KOnui*“.

Metp BBezieH 3aKOHOM PPaHIy3CKOH Pecny6auku 1795 ropa.
On onpeneseH, Kak paccTOiHME MeX Ay KOHIUAMH HEKOTOPOro
[IATMHOBOFQ CTEPXKHA, crerawnoro Dopaa, koraa cTepxeddb
HAXOZUTCA TIpPH TEMNEPAType TASAHWA JbAA. HamepeHHaMH Kamu-
TaHa Knapka ObJo Ha#aeso, YTO MeTp paBeH 39,37043 Opu-
TAHCKHYM AI0HMaM.

15. Os upee nprocTPAHCTBA*). Tenepp MH NpOLLIH
GOMBIIYI0 YacThb TOTO, Ha YTO CAEOBANO o0paTHTb BHHMaHHE
N0 OTHOUIEHHK) K KOHQHUIYDalUWH MaTepHaJibHON CHCTEMEL. Ocra-

#} Caefiys HbIOTOKOBCKOMY METOAY W3JO0MEHHA B Principia, gonyckaor cy-
IeCTBOBAHHE NMPOCTPAHCTBA ¥ TeueHUR BPCMEHH, ©o6pa3yiouix 0CTOB, Ha KOTOPHIK
HANATAeTCS AMMAMMYecKoe OODBACHEHWE ABAEHMA. 3anaua ¢u3MvECcKOR acTpo-
HOMHH—JIOABEPTHYTE 3TO NpeanOIGKEHHE npopepke H ONPEALIHTE 3TOT OCTOB
¢ Bospacrapouelt rounoctsio. Ero dpunocodckift 6a3UC MQKET PACCMATPHBATBCR
KaK COBEPIILEHHO OTJAHYHEHA NPeaMeT, C KOTOPHM CBA33HA COBpEMEHHA® none-

MHKA 06 OTHOCHTEABHOCTH, TIOCKOABKY OH4 KACAETCH NMPOCTPAHCTBA W BPEMEHH.
Cn. npnaowenne 1. ‘ ’
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eTcs, OJHAKO, HECKOMLKO TNYHKTOB, OTHOCAWMXCA K MeTadu3HKe
BONPOCA, KOTOPHIE MMEIOT OYeHb BAXHOE 3HAYeHHE AN (PU3MKH.

Mbl OnHCATH METOA COeNHHEHHMS HECKOAbKUX KOH(HUrypauui
B OAHY CHCTeMy, BK/IOYAIOIYI0 BCE 3TH CHCTeMbl. TaxuM ny-
Tem Mbl npubapaseM K HeGOABLIOH 06/MacTH, KOTOPYIO MEl MO-
MEM HCCAENOBAaTh, MPOTATHBAs HallM uieHwl, Gonee OOGMIHpHbIE
06J12CTH, KOTOPHIX MBI MOXEM JOCTHCHYTh, NEPEABHrasich IEw-
KoM MM Oyayuu nepeseseHsl. K sTHM nocnexsuM mer npubaB-
A€M 06JacTH, O KOTOPBIX Yy3HaeM MO PacCKa3aM ApYrux, U Te
HEZOCTYIHbIE O0JAaCTH, MOJOXKEHHA KOTOPBIX MBI O[pEXEAReM
AU MPOLECCOM BBIYMC/TEHMS, NIOKA, HAKOHEl, He y3HAeM, 4TO
BCAKOE MECTO 3aHHMAaeT ONpEACICHHOE MOJ0KEHHE OTHOCHTENBHO
BCAKOTO APYroro Mecra, 6yae 3TO MECTO AOCTYMHO H3 ApY-
TOro MJH Her. :

Taxkum 06pa3oM, U3 M3MEpEeHMH, CAEAAHHBLIX HA NOBEPXHOCTH
3eM/IH, Mbl BBIBOAUM IOJOXKEHHE IEHTPA 3eMAH OTHOCHTENLHO
U3BECTHHIX NPEJAMETOB M BHIUHCAAEM YHC/IO KyGHUECKUX MHADL B
o6beme 3eMAH, COBEPLICHHO HE3aBHCHMO OT Kakoi-1uGo rumo-
‘Te36l O TOM, HTO MOXET HaXOOWTHCA B UEHTPE 3€MAM HAU B
K4KOM-HHGYIb APYroM MecTe MNOA TEM TOHKHM CJIOEM 3€M-
HOH KOpPHl, KOTOPHI#i Mbl TO/IBKO M MOXEM HENOCPEACTBEHHO
HCCAeXOBATb.

16. Omuska JdekapTa. OTciofa caenyer, Yro pacCcrosHue
MEXIY ONHHM IPEAMETOM M JIPYTHM He 3aBHCHT OT KaKOH-IH60
MaTepUanbHOH Bl MEXAY HHMH, KaK 3TO, NOBUAKMOMY, YTBEp-
waaer JekapT, korga oH rosoput (Princip. Phil, 1I, 18), uto
ecay yAalIuTh M3 NOJIOTO COCY/AA TO, UTO TaM HaxOAMTCH, 6e3 Toro,
yTo6b uTO-AMGO 3aHANO €ro MecTo, TO CTEHKHM COCYJAa OKasa-
JMCh 6Bl B CONPHKOCHOBEHHH, TAK KAK MEXAY HHUMH HHUUYETO HET.

ST0 yTBEpXAERHE OCROBAHO Ha ToM jgormate llexapra,
YTO NPOTAKEHHOCTb B LAMHY, LIMDHHY M TIyOHHY, COCTABASIO-
1jas OnpejeseHue MpPOCTPAHCTBA, ECTh €AMHCTBEHHOE CYHIECTBEH-
HOoe CBOHCTBO MaTepHH. ,[Ipupoja MaTepHM“, TOBODHT OH, ,HAH
TesAd, PACCMATPUBAEMOrO BOOOUIE, COCTOMT HE B TOM, YTO TeAO
TBEPAO MAU BECOMO HJM OKpPALICHO, a4 TOAbKO B €ro MpOTAXKeH-
HOCTH B AAMHY, WHPHHY M ray6uny“ (Princip. Phil,, II, 4). Cme-
lMBasd, TAKUM O6GPA30M, CBOUCTBA MATEPHH CO CBOHCTBaMH NpPoO-
CTPAHCTBA, OH H MPUXOAMT K JOTMYECKOMY 3aK/IOUCHHWIO, 4TO
ecn Gbl MOXHO GHIO COBEPIUCHHO YNAAHTh MAaTEPHIO M3 COCyAa,
TO BHYTPH COCYJAa MPOCTPARCTBA GOAbUIE HE CyWeCTBOBaAQ Okl
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JleicTBUTENBHO, OH NPHHHMAET, YTO BCE IPOCTPAHCTBO IOJKHO
OBITH BCETJA 3aMOJHEHO MaTepHeR.

9. ykasan Ha ato Muenue JlexapTa Aag Toro, urobOH Io-
Ka3aTb BAXHOCTH 31PaBbIX B3T/NAJOB B 3NE€MEHTAPHOH NUHAMMKE.
B me#CTBUTEABROCTH, OCHOBHOE CBOWCTBO MAaTePHUH OBIO OTHET-
auBo dopmyauposano Hexaprom B ,[leppom 3axone [lpn-
POABI“, KaK OH ero HaswmBaer (Princip., II, 37): ,Kawaui# oraens-
HEll TIPEAMET, [TOCKOJAbKY STO OT HEr0 3aBMCHT, CTPEMHTCH
COXPaHHTb CBOE COCTOAHME ABHXKEHUS WM noxoa“ *).

Mbl yBHAHM, KOTAA RpUAeM K HblOTOHOBBIM 3aKOHAM JBHXE-
Hi#, YTO B CI0BAX: ,MIOCKOABLKY 3TO OT HEFO 3aBHCHT®, APABH/ILHO

- MOHATBIX, 3dKJIOYACTCA HCTHHHOE rneppoHavanbyOC ONpeAeneHue

MaTepuu M HCTHHHAas Mepa ee KoaduecTBa. J[eKapT HHKOrAa,
OAHAKO, HE AOXOAMA AO NOAHOTO MOHMMAHHSA CBOHX COOCTBEHHBIX
caoB (quantum in se est) U Bmanr B CBOE MEPBOHAYAABLHOE cme-
lIeHHE MAaTePHH ¢ NPOCTPAHCTBOM, — MPHUEM NPOCTPAHCTBO, NO :
€ro MHEHHIO, eCTh EAMHCTBEHHas (JopMa BeIUeCTsa, a BCE Cyule-
CTBYIOIL{HE MPEAMETH CYTb TOJAbKO NPOSABACHUS NPOCTPAHCTBA. ITa!
oru6Ka **} mpoxoAKT Yepe3 Bce yacT 6oabtoro Tpyaa Jlekapra
¥ 00pasyeT OLHO H3 OCHOBHBIX MOJIOXKeHHH cHeTeMb CnHH 03 bl 5l
He 6yay NHTATHCA TPOCAEAHTbL €€ A0 HOBEHIUEro BPEMEHH, HO
coBeToBaa Obl BCAKOMY, KTO H3y4aeT Kakylo-HHOYAb MeTadwu-
3UYECKYI) CHCTEMY, TIMATENBHO MCCAeNOBATH TY HacThb €€, KOTO-
pas HMeeT AeA0 € (PHIHYECKUMH HIACAMH.

Mbi cuutaeM 60a€e CHOCOGCTBYIOLIMM HAYYHOMY MpOrpeccy .
NpH3HaTh, BMeCTe ¢ Hb0O TOHOM, HACH BpEMEHM M NPOCTpaH-
CTBAa OTIMYHBIMH, IO KpaitHel Mepe B BOOOPAKEHHH, OT NOHATHA
MaTepHaNbHOM CHCTEM®l, AJf BBIPAXKEHNS CBOHCTB KOTOPOH M
CAYXKAT 3TH HAeH *¥),

17. Os uAEE BPEMEHU. Hpes BpemeHH B €€ neppoHa-
YanbHOM (opMe eCTb, BEPOATHO, CO3HAHME NOCAEAOBATENBLHOCTH
COCTOAHUR Hawero co3Hauua. Ecau 66 Most namsTth 6blia co-
BEPIIEHHA, TO A Obi1 6Bl B COCTOSHMH OTHECTH Kamaoe cobbiTHe
B NpEAEaX MOEro ONbiTa Ha HAJIEKALIEE MECTO B HEKOTOPOM
XpOoHoJMOrHueckoM psiay. Ho mme 6bii0 6w TpyaHO, €CaOM He
HEeBO3MOXHO, CPaBHHTb TIPOMEKYTOK MeXAYy OAHOH mapo# co-

*) Cpaewate ¢ naeeit Haumenbwmero fHeActsus, npuaoxkenue I
*#¥) Hekotopble coBpeMeHHWe (GOPMSI OTHOCHTEALHOCTH BEPHYANCH K Ero
upeam. Cp. npunaoxenne L.
#4%) CM. npHAOKeHue .
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6HTHR ¢ NPOMEXYTKOM MEX1y ApPYrod napow, — OnpeienuTs,
HanpuMep, 60JblIe 1 WIH MEHbIUE TENeph TO BpeMs, B TeyerHe
KOTOPOr0 si MOTY pa6oTarth, HE HYBCTBYS YCTAalOCTH, YEM TOrAa,
KOTZa 1 TOABKO Hayad yYHTbcsA, Baarojapa BaWMM CHOLICHUSM C
APYTHMMH JHOABMH ‘M H3YHMEHHIO eCTECTBEHHBIX NPOLECCOB, NpoTe-
KAIOUIUX PABHOMEDHBIM WM PUTMUUECKUM 06PA30OM, MBI NPHXOAHM
K IIPU3HAHWIO BO3MONKHOCTM CO34aTb CHCTEMY XPOHKOJIOTHH, B
KOTOpPOH AOMKHO HaHTH cebe MeCTO BCAKOe .COGHTHE, OTHOCH-
leecs xak K Ham, Tak M K JApyrum. M3 mobux asyx coGuITHH,
KaK, HanmpHMep, Kakas-To Kartactpoda na 3sesfie B (eBepHOH
Kopone, Bui3BaBitas cBeToBHE S(HPeKTH, H3YYEHHEBIE CIEKTPO-
ckomrueckn FérruHacoM 16 mas 1866 r., H HauTHE MBIC/IH, KO-
Topoe.no6yauso npodeccopa Axamca unn JleBep pbe Havarb
M3BLICKAHUS, MPUBEALLIME K OTKPHITHIO AOKTOpoM [anne 23 cen-
ta6pst 1846 r. maawerst Hentyw, nepsoe aomxHo Ob0 mpo-
H30#iTH AHGO paHbie, NGO MO3We APYroro, MU6O B OAHO H TO
e BpeMs.

T AGCOMOTHOE, HMCTHHHOE H MATeMAaTHYCCKOe BpEMH IIPHHA-
maerca HbooToHOM, Kak Nporexamolee ¢ NOCTOSHHOR CKO-
POCTHIO, HE3ABUCHMOH OT OBICTPOTH MJIH MEMIEHHOCTH ABHKEHHH
M4TEpHAJbHbIX NPEAMETOB; OHO HA3biBAeTCA TAKXKe XJNHTeJ b-
HoCTb0. OTHOCHTeAbHOE, HaGmoZaemoe H O6HIEYNOTPeOHTEND-
. HOE BPEMA ecTb ZJMTENbLHOCTb, H3MEpAeMas N0 UBHIKCHHIO Teu,
'Hanpnmep, AHAMH, MECALAMM H TOZAMH. IJTH Mepbl BPEMEHH
™ MOFyT OBiTh PaccMAaTPHBAEMbL KaK NpejBapHTe]bHbIE, TaK KakK
NpOrpecc aCTPOHOMHH HAYUMI KAC HW3MEPATh HEPABEHCTBO AIHH
AHefl, MECSEB M JET M TeM NPHUBOAMTL HaGArAEHHOE BpeMs
Kk GoJee PABHOMEPHOM IIKAJe, HA3LIBAECMOW CPEJHUM COAHEUHBIM
BpEMEHEM!

18. ABCOMIOTHOE APOCTPAHCTBO. AGCONIOTHOE IIPOCTPaH-
CTBO MOHMMAETCS, KaK OCTAIOUIEECs BCErAd NOXOOHBIM CaMOMy
cefe H HENOABHXKHBIM. PacnojoxesHe 4YacTefl NpPOCTPaHCTBA
TaK e He MOXeT OHTb H3MEeHeHO, KaK H IOPSJOK dacTeld
BpeMeHH. BooGpasHuTb, UTO OHM CABHHY/JHCH CO CBOMX MECT, BCE
PaBHO, YTO NPEACTABHTHL ceﬁe, YTQ MECTO OTOABHHYJIOCH CaAMO
oT cebs.

Ho noao6HO ToMy, Kak HeT HMYero, yro OTJIHYalIo 6n OMH
MOMEHT BPEMEHH OT APYroro, KpOMe pa3iMuHblX coGwiTHil, KO-
TOpHie B 3TH MOMEHTH NPOM3OILAH, TAK HET HHYEro, 4TO OTJK-
yano Gb OJARY 4aCTb MPOCTPAHCTBA OT APYroH, KPOME HX OTHO-
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WEHHS K MECTY MATepHaAbHbX Tel. Mbl He MOXEM ONpeAeNuTH
BpeMs COGHTHA MHAYE, KAK OTHECH €ro K KaKOMY-HHOYAb APYrOMY
COBBITHIO, — M HE MOXEM ONMCATb MECTO Teésa HHaue, KaK oTHecs
ero K KakoMy-uuOyAb APYrOMy Teny. Bce Hawme 3Hanue xax“’
O BpeMeHH, T4K M O MPOCTPAHCTEE MO CYIIECTBY OTHOCH-
TEABLHO ¥). .
Korja uenosex npuoGpes NPHBHYKY COSAMHATH CAOBA, HE 34-%
TPy AHsia ce6s 06pa3soBaHHeM MbiCaeH, KOTOPhIE COOTBETCTBOBAJH -
6Bl CJOBAM, TO €My AETKO BHIAYMATh NPOTUBOMONOKERHE MEKIY:
OTHOCMTEJbHEIM M TaK HA3biBaeMbiM aBCOMIOTHHIM 3HAHHEM M
BHLICTABHTb HAME He3HAHHE aGCOIOTHOTO MOJOXEHHS TOYKH, KAK)
NpUMep OTPAHUYEHHOCTH HAIHX cnoCOGHOCTed. ONHAKO, BCAKMM,!
KTO nonbitaercs BooGpasnTe cebe COCTOAHHE YMa, cnoco6noro
3HaTh aGCOMIOTHOE NOJIOXKEHUE TOUKH, BCETAa 3aTeM GyAeT A0BO- -
JeH HAUIMM OTHOCHTE/bHBIM 3HAHHEM. .
19. U3710XEHKE OBIMErO JIPHHIUIIA ®H3HYECKHUX HAVK.
CyilecTByeT NPHHLMN, HA KOTOPHI yacTo ccuaawres: ,Onu-
HAKOBLIE NPHYMHM BCErJa NPOM3BOAAT OAMHAKOBBIE CNEJCTBHA®.
Yro6pt CAENATH STOT MPHHUMI MOHATHBIM, HY)XHO OMNpexe-
MMThb, 4TO Mbl Pa3ymeeM NOJ OAWHAKOBBIMH NPHYKHAMH H OJIH-
HAKOBHIMK CJ/I€ICTBHAMM, TAK KaK OUEBHIAHO, YTO HUKAKOE COGbI-
THE HMKOTJa He cayudeTcss 6oabile OAHOrO pasa, Tak 4YTO IpH-
YHHHW M CJA€ACTBHS HE MOTYT ObITb OJMHAKOBLIMK BO B C€X OTHO- _
WeHUSX. B NeHCTBATE/NBLHOCTH, MOA STHM Pa3yMewT, HTO eClH
NPUYHHE OTAHYAIOTCA TOABKO NO a6COMOTHOMY BpEMEHH M abco-
AIOTHOMY MPOCTPAHCTBY, K KOTOPHM OHH NPHYPOUEHBI, TO TOABKO
B 3TOM CMBbICAe OYAYT OTAKYATLCH U CAEACTBHA.
Huxkecnenyiomee NOJMOXKeHHE, IKBUBANEHTHOE NPUBENCHHOMY
Bbille NPUHIKOY, NPEACTABIACTCH Gonee onpenencHHHM, Gonee
SCHO CBA3AHHBIM C MAEAMH MPOCTPAHCTBA 4 BpemeHu H Gosee
NPUrOAHKIM ANS NPHJAOKEHHS K OTHEJNbHLIM CAYYaaM:
,Pasnuuse Mexiy AByMsS COOHITHAMM He SaBHCMT OT MPO-
CTOrO Pa3THUMA BPEMEH H MECT, B KOTOPHIX OHH NPOHCXOMAT,
a TOJAbKO OT Pa3JHuMi B NMPHPOAE, KORPUIypalUKH HAM ABHMKE-
HUM YYacTBYIOLIHX Tex“.
M3 3TOro nonomeHus CAeAYeT, UTO ecau cOObITHE MPOH30IMIO
B JAHHOE BPEMS M B KAHHOM MECTE, TO BO3MOXHO, YTOOHI TOWHO

*)} ST0 NonoWeHHE, NOBHAXMOMY, COCTONT B TOM, YTO Halle 3HAHHE OTHO-
CUTEMbHO, HO HYMAAETCH B OTMPERENCHHOM DBPOCTPAHCTEBE H BPEMEHH 475l CBOETO
CBA3HOIC H3MOKEHUA.
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TAKOE XKe COoObITHE NpOoH30WA0 B JI06oe npyroe BpeMA 4 B
mofoM MecTes

CywecTsyer Apyroit MPUHIKN, KOTOPOTO He CAENyeT CMeLUH-
BaTh C NpHBEACHHBIM B Hayaze sToro naparpaga: ,l[loxo6Gubie
APHYMHBl NPOH3BOAAT NOAOGHBIE CAEACTBHAC.

3TO cNpPaBEAHBO JIHINbL B TOM CyUYae, eCad HeGOAbIIHE H3Me-
HEHHSl HAYa/JbHLIX YC/IOBHH NDOH3BOAST JIMUIL HEGOAbILHME M3Me-
HEHMSA B KOHEYHOM COCTOSIHHM cuCTeMbl*). B ouenp GoabLiom
YKCAe (QUIUUECKMX NBJECHUH 3TO YCAOBHE YAOBACTBOPSIETCH; HO
GBIBAIOT APYTHE C/y4aH, B KOTOPHX HeGOJBILOE HAYATLHOE M3Me-
-HEHHE MOXET NPOM3BECTH OYeHb OOJbLIOE H3IMEHEHHE B KOHEY-
HOM COCTOAHHM CHCTEMH, KaK B TOM Cayyae, KOTZa Mepesoj
CTPe/IKM 3aCTABJAET MXKENE3HONOPOXKHBIN Noesy nepedTH HA APY-
THE penbchl BMECTO TOro, YTOOB MPOAOANKATH CBOit Haarexa-
IKA NMyTh *¥).

)3nec5 CKPHITO MOAYATHBOE RONYuleHHE, YTO 33KOHLl MPHPOLB MOXKHO
$opMyHPOBATL ML NPH  YCTOBUM  YCTOMUMBOCTH ABAEHHA; 3T0 CTABHT, mo-
WKanyd, HEKOTOPYI0 IPAHHUY BCAKOMY NOCTYAATY BCEOBLEro (HIUNECKOTO meTep-
MHHH3MA, B KakoH, Hanpxmep, Bepua Jlanaac.

¥¥) Moxer GbiTh, MOXHO €K43aTh, YTO HAGAKAAEMbBIE B MpHPOAL TNpaBUaAL-
HOCTH TIPHHANNEKAT K CTATHCTHYECKHM MORCKYIADHBIM ABJACHHAM, HDHKABILIHM
COCTOHHE YCTORYHBOCTH. [TOCKOABKY NOrona 3aBHCHT OT OECKOHEYHOTO YHCAa
MECTHLIX HEYCTOHMMBLIX ABACHME, ONA HE MOMET 8biTh BOBCEe NOKYUHEHA KOHeY-
HOH Cxeme 3aKoHa.



I'JIABA BTOPAS.

O OBHXXEHHH.

90, OnPEAENEHME NEPEMEWEHUS. JI0 cHX MOp MBI CPAaBHH-
Bal¥ NOJOXKEHME PANUYHBIX TOYEK CMCTEMEl B OJMH M TOT e
MOMEHT BpeMmeHH. Teneps HaM NPEACTOHT CPABHHTb MOJOXEHHE
TOUKM B JAHHBIA MOMEHT C €e NOJOMEHHEM B NDEALIECTBYIOHIHNA
MOMEHT, HasbiBaeMbili Ha4albH b M ).

BexTop, yKashBaIOIMH KOREUHOE NONGXKEHHE TOUKH OTHOCH-
TEJLHO €€ MOJOMEHHS B HEKOTOPHIH HAuaJbHBEIA MOMEHT, Hashl-
paeTcs nepemelenuem 7ol Toukn. Tak, ecau A, ecTb Ha-
yanbnoe, a A,— KOHEUHOE MOJOKEHUe TOUKH A, TO BHHHS A4,
ecTb MepeMewieHne TOUKH A, M HEKOTOPHM BEXTOp 0@, NpoBe-
JMeHHH M3 HAuajda o0, BAPANNeNbHBIH M PAaBHbLI JHHHHA AA,
H306paxaeTr 3TO NepeMenieHye.

21. JI4ATPAMMA TNEPEMEUE- B,
uufi. Ecan pgpyras TOYKa CHCTEMBI
nepemecTuAach w3 B; B B,, TO BeK-
TOp 0b, MaparienbHBI W PaBHBIN
anuun B,B,, u306pasuT nepemetue-
HUE ToukH B.

[Moxo6upiM ke oO6pa3oM nepe- b B,
MelIeHKa JBOro uuciaa TOUYEK MO-
ryT 6BITh NPEACTABAEHHl BEKTOPaMH,
MPOBEAEHHEIMU M3 OJHOTO H TOTO k
e Hadaia 0. 3Ta CUCTEM3 BEKTOPOB
HA3BIBAETCH AHATPAMMON Te-
pevewmenuil. Her neob6xoaumo-
CTH JeHCTBHTENbHO NMPOBOJUTH JH- dur. 3.

1) MakcBena ynorpebiser TCPMHH ,3M0Xa‘; HbHE OOBIYHO TIOIB3YI0TCH
BHIPAKENHEM : ,HAUANbHSIH Momens®. H. A. :
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HHH, yToGOH NpeACTaBUTL 3TH BEXTOPH AOCTATOMHO OTMETHTH
TOYKM @, b M T. . — KOHUB BeKTOpoB. [lnarpammy nepemene-
unlt MOXHO, NOSTOMY, PACCMATPUBATh KaK COCTOSILUYIO H3 HEKO-
TOPOTO YHCAa TOYEK, 4, bur. O., COOTBETCTBYIOIHX MaTrepHaJiab-
HEIM 9acTHUAM, A, B 4 T. 4., TPHHALIEKAIUM CHCTEME, BMECTE
C TOUKOH 0, IOAOKEHHE KOTOPOR MPOHSBO/ILHO M KOTOPas NPHHATA
34 HayaJO BCEX BEKTOpOB.

99, OTHOCHMTEABLHOE MEPEMEIEHME. JIuHug ab na mua-
TpamMme IePEMEIEHHH NpeJCTaBaseT RepeMelleHne TOUKH B
OTHOCHTENBHO TOYKH A,

H60, ecan Mul IPOBE/IEM HA AHarpaMme nepemeinenuit (pur. 3)
MMHMIO @k, napaajenbHYIO M paBHylo B,A, W HMEWOUYlD TO e
HalpaB/Iedte, H COBAMHHM TOUKH & ¥ b, TO JerKO TOKA3aTh, YT0
BeKkTOp kb paBer M napannencH BekTOpY A,B8,. JieAcTBHTEALHO,
BEKTOp kb €CTb CyMMa BEKTOpOB ka, ao w ob, a A,B, ectbcyMMa
BexTopoB A Ai, AB, u B.B,. Ho u3 uux_ ka ecth TO e ca-
Moe, 4To A,B,, 20— TO Xe, 4TO H A,A,, u 0b ecTh TO XKe, uTO
_"_E,, a Tak Kak no § 10 mopsmok caoxenus Ge3pasauieH, TO
BEKTOp kb papeH, N0 BEAHUHHE H 110 KANDPABACHHIO, BEKTOPY A,B,.

Ho seap ka wim AB, NpEeACTaBasieT HayaJbHOE NOA0KEHHE
TOYKH B OTHOCMTENBHO A a'kb umu A,B, UpEACTaBAALT KO-
HeuHoe NONOXKeHHe TouxH B oTHocutenbro A. OTciona, ab u3o-
GpaxaeT nepemelieRrHe TOUKH B OTHOCHTENBHO A, uto u Tpebo-
BanoCh JOKA3aTh. :

B § 20 MB yMBIIJIEHHO HE CKa3a/iH, eCTb JH HAYanxo, K KO-
TopoMy 6bia OTHECEHa MEPBOHAYANbHAA KOHQHIrypaumus, W Ha-
yano, K KOTOPOMY OTHeCeHa KOHeuHasi KOH(Hrypauus,—OAHa H
T4 Ke TOYKA, WIH Ke, 33 BpeMs NEepPEMEICHHA CHCTEMBI, repe-
MECTHAOCh K HAuano.

TpeAnonoKAM Teleph, UTO HAYAN0 COBEPINEHHO HEMOABHKHO
K YTO NepemelteHHs, u3obpaxaeMble BEKTOpPaMH 04, ob ¥ T. A,
cyTb abconwoTHbe nepemeuwlenus. UToOu mepediTh OTCIOAA K
TOMY C/1yualo, KOTAa HAuan0 NEePEMECTHAOCh, Mbl JOKHB TOABKO
B3ATH 3a HAuan0 TOUKY A, OAHY H3 JBIXYIUMXCA ToueKk. Tak
KaK a6CONIOTHOE MepeMeleHHe TOYKH A npexcTaBAeHO BEKTOPOM
0a, T0 TepeMmelleNHe TOUKM B oTHocuTensdo A H3obpasutcs,
KaK Mb BHIEJNH, BEKTODOM ab; TO e OTHOCHTCH M KO BCSKOH
APYTo# TOYKE CHCTEMBL.

PacnonioxxeHue TO4€K @, & W T. O. HA JuHarpamMme nepemeule-
HHji 6YZeT MOSTOMY TO XE CaMmoe, OTHOCHM JKH MH Nepemere-
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HHR K HEMOJBHXKHON Wi K MepeMecTUBLUEHCH TOYKE, EXMHCTBEH-
HOE PAa3MuME COCTOMT B TOM, YTO Mbl NPHHUMAEM pasnuuHoe
Hayano BEKTOPOD Ha Auarpamme nepememeum"d, IpHYEM "paBHJIO
TAKOBO, UTO Kaxyl OBl Mbi TOYKY HHM NDHHAJH, HEMO ABHKHYIO
BAM ABRMCYIILYIOCS, 33 HAYaN0 HA JHArpamme KOH(HUrypalyH, Mbl
MpHHMMAeM COOTBETCTBYIOILY:O TOUKY 334 Hauano Ha JUarpaMme
nepemenenuil. EcR Mbl XenaeM OTMETHTE, “TO Mbl COBEPILUEHHO
HHuero He 3HaeM 06 abGCOMIOTHOM MepeMeNleHHH B NPOCTpaH-
cTBe MOGOH TOWKH CHCTEMB, Mbl MOXEM 3TO CAEIaTh, [0~
CTPOMBIUM JAHArPAMMY nepememenm‘i' Kak TpPOCTYIO CHCTEMY
TOUYEK, "HMYEM HE YKa3biBaf, KaKyK M3 HHX Mbl MPUHAMAEM 34
Hauan1o. _ )

Taxast Auarpamma nepemeutenuii (6e3 Havasna) NpeiCTaBHT He
6o/Mee W HE MeHee TOro, YTO Mbl MOXeM BoofwWe 3HaTh O Mepe-
melenuu cucTemel. OHa MPOCTO COCTOHT M3 HEKOTOPOro 4KCId
TOueK, @, b, ¢ K T. A., COOTBETCTBYIOMMX TOUKAM A B, CurT A
MATepHa/AbHOH CHCTEMBI, M BEKTOD, HanpuMep, ab NpeiCTaBHT
nepeMeleHue TOUKH B OTHOCHTENBHO A

- 23. TTOCTYNMATEABHOE nepeMEmEHUE'). Korpa nepeme-
_[UeHHsl BCeX TOYEK MATEPHATLHOW CHCTEMbl OTHOCHTENLHO BHEN-
Hell TOYKM OJMHAKOBHL! MO HANPaBJAEHHIO H BEJIHUHHE, TO AHd-
rpaMMa riepemeuleHHil CBOXMTCR K JBYM TOMKAM—OJHA COOT-
BETCTBYET BHeUIHe# TOuKe, 2 Apyras—mio60i K BCAKOH TOYKE
nepeMentaomencs cucTeMsl. B 3TOM cay4yae TOYKH CHUCTEMBl He
NepeMeLaloTea OfHa OTHOCHTEABHO ApPYro#, HO TOIBKO OTHOCH-
TENbHO BHEIIREH TOYKH.

Taxoro posa NEpPeMeIieHHe NPOHCXOAMT, KOCAA TENQ HEM3-
meHsieMoft QOpMbl  ABHKETCS NEPaane/bHO CaAMOMY cebe. Ero
MOXHO HA3BaTh NOCTYNATENbHBIM NEPEMEILEHUCM.

94. O xaBUxEHHM. Ecau usmeHenue KOHPUrypauUK CHCTEMH
paccMaTpUBaeTCsl AHUIb C TOYKH 3PCHMA €€ COCTOSINMA B Ha-
yaze ¥ KOHLE Npomecca M3MeHeHus, 6e3 OTHOWEHHA KO BPEMEHH,
B TEUEHHE KOTOPOrO 3TO H3MEHEHHE NMPOHCXOAMT, TO OHO HA3HI-
BAETCH NepeMeleHHeM CHCTEMHL. ’

Ecan ske mbl o6paliaeM BHHMAHME HA CaMBlHl NMPOTECC H3ME-
HEHMS, KAK TMPOHCXONAMMIA B NPOLOKEHHE ONPEJSAEHHOrO Bpe-

1y Makceean ynorpeSiser TepPMHH Juniform®, Mb OCTAHOBHAMChL Ha
TepMERE ,MOCTYRATJABHBIN®, KAK YTBEPAUBLUICMCA B pycckoft auTepaType. Itpu -
‘TAKOM TIepeBOAE TIPHMEYaHHE Makceenana, oObAcHsBIIEE CIOBO LJuniform®,
CTANO WANHINHHM H BHIKHHYTO Hamn. . A.
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MEHH W HeMpepriBHBIM 006pa3oM, TO H3MeHeHHe KOHQHTIypaLHH
[IPUITHCHIBACTCA X B H 3 € H N IO CUCTEMBI.

25. O HENPEPHBHOCTH ABHXEHHA Korza warepuannp-

Hag YacTvua NepeMellaeTCs, [ePexoas OT OJHOTO MOJOKEeHHN
K APYrOMy, OHa MOXET 3TO CIeJaTh,
P O R TOABKO CJA€AYS OT NEPBOro NOA0MKe-
HHSl KO BTOPOMY NO HEKOTOPOMY

m NyTH WIH TPaeKTOPHH.
4 ' B KaxAWH MOMEHT JABHMKEHHS
dur. 4. " uacruna 6yaeT HaXOAHTbCS B KAKOM-
HUOYAb TOUKE TPACKTOPHH, H eClu
MBI BHOEpeM Kakyio-T460 TOUKy Ha Heif, TO YaCTHLA NPOiIeT yepes
3TY TOUKY, 38 BpEMA CBOETO ABHIKEHNS, O Kpaline#t mepe onuH pas').

BoT 4To pa3yMeioT, KOrAa rOBOPST, YTO YacTHUA OMNUCHIBAET
HENPEPHIBHYIO TPAEKTOPHIO. JIBHXEHHE MATePHAJIbHOM YACTHIEI,
HENPEPHIBHO NPOUCXOAALIEE BO BPEMEHH ¥ B NPOCTPAHCTBE, €CTh
npumep ¥ o6pasen BCAKOH (POPMBI HENPEPHIBHOCTH.

26. O nocrosaHHON?) CkOPOCTH. EcaH ABHXEHHE 4aCTuIbl
TAaKOBO, 4YTO B DaBHblE [IPOMEXYTKM BPEMEHH, KaK Obl OHH HH
OhM Manbl, NMePEeMEWEHUA YACTHUBl PAaBHBl M HMEIOT OAHHAKO-
BOE€ HANPaBJEHHE, TO TOBOPAT, YTO YACTHLA ABHKETCA C MOCTOSH-
HOH CKOpOCTBIO.

QOueBnano, 4TO B ITOM Cayuae TpaekTOpus Tena Gyaer nps-
MOR JHHHEN,  AMMHA MOO0H YaCTH TPaeKTOPHK GyaeT Aponop-
U¥OHAIbHA BPEMEHH, B TeYEHME KOTOPOrO 3Ta 4acThb ONHCaHa.

BeicTpoTa ABMMEHHS HA3bBAETCS CKOPOCTBbI) YACTHLb, H Be-
JAUMHHY €€ BbiPAXKAKT, rOBOPSA, YTO TAKOE-TO PACCTOSHUE Mpoii-
BEHO B TaKOE-TO BPEeMS, KaK, HANIPUMEp, AecATb MUAbL B 4ac WIH
OIMH METp B cexyHay. BooGme, Mot BHIGHpaeM eJHHHLY BpeMeH:,
HalIpUMEP, CEKYHAY, M H3MEpsSeM CKOPOCTh PAacCTOSIHMEM, Mpoii-
AEHHBIM B €JMHHLY BPEMEHM. '

Ecau meTp npoxozuTcs B CeKYHAY, M €CIH CKOPOCTb No-
CTOSiIHHA, TO TBICSYHAA WAKW MHIJIMOHHAA YacTb MeTpa OyAer
Npo#JeHa B THICAYHYIO UAM MUIIHOHHYIO HOJI0 ceKyHanl. Mrax,

1} Ecan Tpaextopus cama ccba nepecekaet, obpasys netao, kax PQR (dur. 4),
TO YaCTHUA NPOHAET YCPE3 TOYKY TEPEeCeYeNus © ABAWALI;, €CAN Ke 4YacTdua
BO3BPAIIALTCS [0 COBCTBENHOMY cJedy, Kak, Hanp., B cayuae nyts A, B, C D,
TO OHA MOMET FNPOHTH depes oady u Ty e Touky S Tpr waH_Godee pas.

?) Ecau nogaenoBaTtenbhble 3HaYENHd KakOH-KUOYIb BEAMUMHBLL B MOCAEA0BA-
TENBHER MOMEHTH BPEMEHH DaBHLI, TO [OBOPHT, MTO BENHYMHA MOCTOAHHA
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eCAH Mbl MOXKEM HabJIOAATh MAH BLIYHC/AHTH MEpEMEUIEHHE B Te-
yeHHe MOOOr0 NBPOMEXYTKA BPEMEHH, Kak Obr OH HH Obla Man,
TO MOXHO BLIRECTH pACCTOAHHE, KOTOpOE OLWO Obl OMHCAHO ¢
TOl K€ CaMOoi CKOPOCTRIO B 60/€e MPOAOIKHTENABHOE BPEMSI.
ITOT pesynsTaT, JNAaiOMUil BO3MOXKHOCTL B TEHEHHE KOPOTKOTQ
DPOMENKYTKA RPEMEHK OMPEISAUTH CKOPOCTh, HE 3aBHCHT OT TOTO,
NPOAOMKANO A TeNO B NEHCTBUTEALHOCTH JIBUFATHCH € 3TOH
CKOPOCTbIO B TeyeHHe (oaee mOATOre BpemeHu. Takum 06pasom,
Mbl MOJEM 3HaTh, HTQ TEJ10 NBHKETCH CO CKOPOCThIO JECATH
MWIb B Udc, XOTS €ro JBHXEHHe C 3TOH CKOPOCTBIO MOXET Npo-
JAO/KATBCH AHOIb COTYIO JONIO CEKYRMBL.

27. Os M3MEPELHH NEPEMEHHONH CKOPOCTH. Ecanm cko-
POCTb YACTHUK He MOCTOSHHA, TO €€ 3HAYEHHE B 000K AaHHblH
MOMEHT H3MEpfeTCH paccTosiHHeM, KOTopoe GBLI0 6Bl MpOIAeHo
B €IVHHUY BPEMEHM TenoM, HMEWUIMM TAaKyl) Ke CKOpOCTb,
KAKYI0 HUMEET 4YaCTHIA B 3TOT MOMEHT.

Tax, xorga Mbpl 'OBOPHM, 4TO B JaHHBI MOMENT, HanmpHMep,
yepe3 OAHY CEKYHIy Nnocie TOro, Kak TeJ0 Hayasno Najath, ero
cKOpOCTb ecTh 980 CaHTHMETPOB B CEKYHAY, TO MBI MO 3THM
pasyMeeM, UTO eCaM OB CKOPOCTh YacTUHB! GblN3 MOCTOSHHA H
paBHZ CKODOCTH NAJAMMLErO Tead B JAHHBIE MOMEHT, TO OHa
npowaa 6ul 980 caHTUMETPOB B CEKYHAY.

OueHb BaXHO TOUHO TYCBOHTb, UYTO 3HAYYT CKOPOCTh HJHK
GLICTPOTA ABHXEHHA Tena, HOO HAEH, KOTOPBIE BO3HUKAKIOT B
HalleM yMe TpH DPACCMOTPEHMM JABHKEHHS 4acTullbl, CYThb Te
CaMble, XOTOPBIMM BOCHO/bL30BAaNCA HbHTOH B cBOEM MeTOAE
daOKUHUIT), H OHH e GLIM MPHYMHOK OGOJBUIOTO paclBeTa
TOYHBLIX HAYK B HOBCHILRE BPEMf.

28.. JuarpaMmma CkOPOCTENH. Ecau cxopocTh xaxaoro us
T CHMCTeMbl MMOCTOSIHHA M €CAH Mbl CPaBHHM KOHQHUTypauuu
CHCTEMbl B MOMEHTHI, Pa3JeNeHHbIC MPOMEXYTKOM B eAHHHLY
BPEMEHH, TO NEPEMELIeHUA, KAK MPOHAEHHLIC B eIHHHIlY RBpe-
MEHH TeJaMH, ABHAKYIUMMHCA € NOCTOARNBIMU CKOPOCTAMHU, OyRYyT
NpeACTaBNfiTh 3TH CaMhle CKOPOCTH, COMACHO METOAY H3MEpDEeHHs,
onucannomy B § 26.

1) CornacHo MeTORY GMIOKIHI, KOFAA 3HAYCHHC OIHOH BEAMYHHLI 3ABHCHT
OT 3HAYeHWA IPYroiH, To GLICTPOTA W3MCHEHHS NEPBOH HCAHYNLDI UTHOCHTEALHO
BTOPOH MOMCT O5ifh BBLIPAKEHA KAK CKOPOCTb, €CAit BOOGPA3HTH, NTO MNepBaf
REAMYHHA NPCACTABANCT NCPCMEMIERIE HACTALUM, MCHIY TeM KaHmgIOpad pasHO-
MEDHO TCYCT BMECTE C BPEMCHEM. : =

K. Makcoean, Mamepun u dsuxscenue, {

PECHYIPRA
HAYYUHO-TE: 1
BHETHITEKA
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Ecau ckopoctH B AeliCTBUTENBLHOCTH He OCTAIOTCA NOCTOSH-
HBIMH B TEYEHHE €IHHHUB BPEMEHH, TO Mbl JO/KHH BOOGDAa3UThH
cefe APYrylo CHCTeMy, COCTORIYK M3 TAKOTO XE SYHCAA Ted,
CKOPOCTH KOTODBIX PaBHEI CKOPOCTAM COOTBETCTBYIOUIMX TeJ
CHCTEMBl B XAHHBIA MOMERT, HO OCTAIOTCH NMOCTOAHHBIMH B Teue-
HHE eIMHHIB! BPEMEHH. [lepemeinenns sToit cuCTEMB npeaCTaBsT
CKOPOCTH JACHCTBUTEABHOH CHCTEMBI B JXAHHBIK MOMEHT.

Hpyroii cnoco6 noayueHUs AMarpamMms CKODOCTEH CUCTEMB
B JAHHBIA MOMEHT COCTOMT B caeaymoluem, Bepyt manwii npo-
MEXYTOK BPEMEHH, CKAXEeM, /-HYI0 4YacTh CAMHHUBI BPCMEHH,
TaK 4TOGbE CepelMHa 3TOrO MPOMENKYTKA COOTBETCTBOBANA AAH-
HOMY MOMEHTY. DepyT amarpammy nepemewiexuii, COOTBETCTRYIO-
WY 3TOMY TNPOMEKYTKY, ¥ YBEJIHUHBAIOT BCE €€ M3MEPEeHHS B
7 pa3. B pesyabTaTe MOJYYMTCA AMATPAMMA CPE€AHUX CKOPO-
CTeH CHCTEMB B TEYEHHE 3TOTO IPOMERYTKA. Ecau npeamonomum
TENeph, 4TO UMC/IO 72 GE3rpaHHYHO BO3PACTAET, TO NPOMEXYTOK
OyXeT GearpaHutHO yMeHbLIATBCS, a CPEHME CKOPOCTH 6earpa-
HUYKO NPHUOHIKATLCS K JAEHCTBHTEJBHBIM CKOPOCTSIM B IaHHbIH
mMoMeHT. Hakonen, koraa »n CTAHOBMTCH GECKOHEUHO 60/b-
IHM, JMarpaMMa OyZeT TOYHO M30GPakKaTb CKOPOCTH B AaHHbIA
MOMEHT.

29. CBOACTBA NHATPAMME CKOPOCTEH. JlMarpamma cko-
poCTeH ISl cuUCTeMB, COCTOSIEH M3 E@OOPaHHA MATePHANBHBIX
YacTHL, COCTOMT M3 HEKOTOPOr0 YHC/1a TOYEK, M3 KOTOPHIX KAk Aast
COOTBETCTBYET ORHOM M3 YacTHU.

A B-
HsuarpamMma xongurypauuu,
C.
D.
b-

a Huarpavma cxopocrei.

0 d.
$ur. 5.

CxopocTh Kako#-HUGYAL uacTHUB B OTHOCHTENBHO ApYTOH,
A, nsobpaxkaeTcs NO HANPABACHWIO H BE/JMUHHE JMHHEH ab, npo-
BE/EHHOH Ha AMarpaMMe CKOPOCTEH OT TOMKH 4, COOTBETCTBY-
Iouel yacTHlue A, K Touke b, cOOTBeTCTByloUeH B.
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Taxnm nyrem MEl MO KeM ONpeieInTh, NOCPENCTBOM AHATPAMMH,
OTHOCHTE/IBHYI0 CKOPOCTb JIOGHIX ABYX 4acTHI. Jnarpamma Hu-
HEro He TOBOPHT HAM 06 abCOXIOTHON CKOPOCTH KaKOH-IHEO
TOYKH; OHA TOUHO BBIPANACT TO, UTO MBI MOXEM 3HaTh O XBH-
KEHUH, H HUuero Gonbue. Ecau Mbl BOOGPAa3HM, 4ToO BeKTOp 04
npescTasAfeT a6COMOTHYIO CKOPOCTh HaCTHUS! A, TO aGCcoMOTHAS
CKOPOCTb APYro# YacTHUsi, B, OyneT NpeacrasaeHa BeKTOpOM ob,
MPOBENCHHBIM H3 0, K4K Ha4a/a, K TOUKe &, cooTseTcTBYyOMEH B,

Ho xax HeBO3MOXHO OMNpenejHTs NOJONEHHe Tena HHaue,
Kak OTHOCHTE/]bHO MOAOKEHHS HEKOTOPOH TOUKH pedepeHuuH *),
TAK e HEBO3MOXHO OMNPeAETUTB CKOPOCTb TeJad HHAue, Kak
OTHOCHTE/IBHO TOuKkHM pedepenuun. Boipaxeuue ,abconoTHas
CKOPOCTB® HMEET TAK XK€ Malo CMBICA4, KaK ,abCoNIOTHOE Mno-
Joxenme”. Jlyuwe, nosTOMy, He BBLAENATH HA IHarpamMMe CKoO-
pOCTefi HUKAKOH TOUKK, KAK HAYAIa, HO.PAacCMaTPHUBATDL AHATPAMMY,
KaK BHIPAXECHHE COOTHOLUEHHI BCEX CKOPOCTEH, He ompeaensi-
ouee abCOMOTHOrO 3HAYEHHS HH OJHOI H3 HHX.

30. Cmeica BHPAXEHMA ,B mokoe“. Koraa Mu ropopuy,
YTO TEA0 HAXOAMTCA B INOKOE, TO YNOTPeGJsieM BbIpaXeHue,
KOTOPOE, MOBHAMMOMY, UTO-TO YTBEpHAAeT 06 3TOM Teae, pac-
CMATPHBAEMOM CaMO NO cebe, ¥ MOXHO GHAO 6Ll AyMaTh, YTO
CKOPOCTb APYTOro Te€Xa, PACYMTAHHAS OTHOCHTEABHO TENa, HAXO-
AALICrecs B NOKOe, Obia 6Bl €ro MCTHHHOM H e IHHCTBEHHOM
A0COMOTHOA CKOPOCTHIO. Ho BHIpaxeHue ,B MoKoe“ o03Hauaer
B OGHIICHHOH DeuH: ,He HMEIOLUEE CKOPOCTH OTHOCKTEABHO TOTO,
Ha 4eM TeJO HAXOAMTCH“, KaK, HAaNpUMEP, OTHOCHTEJBHO MOBEPX-
HOCTH 3eMITH WJIH Naay6n kopabas. OHO He MOXET O3HAuATH
Honpuie 3toro.

[MosToMy, HeHayYHO Pas3nMuaTh NOKOH W ABHXKEHHe, KaK ABa
Pa3IMYHBIX COCTOAHUN TeNd CaMOro no cebe, TAK KaK HEBO3MOXKHO
FOBODHTb O TeJ€, KAK O HAXOAALUEMCH B MOKOE U/H B JBHKCHHH,
HHA%e KaK M0 OTHOUICHMIO, BHIDAXKEHHOMY SIBHO WM MOZPAsyMe-
BACMOMY, K HEKOTOPOMY APYTOMY Tendy.

31. luarpaMMA M3MEHEHHR cxopocrtu. [logo6o TOMY,
KaK Mbl CPaBHMBAMH CKOPDOCTH DPA3iMUHBIX Tel B OXHO M TO Xe
BPEMSt, MOXKHO CPaBHHBATh U OTHOCHTEJALHBIE CKOPOCTH OJHOTO
TeNd N0 OTHOIIEHHMIO K JPYrOMy B pa3NMuUHBE BpPEMEeHa.

l) Tepm{u ,peq)epenuun HAYHHACT YTBEPXMIATBCA B PYCCKOR HaydHOH muTe-
parype. Touka pedepeninn-—Touka, K KOTODOH YCAGBUAHCH OTHOCHTD BEMHUHHL,
<BAI3AHHLIE ¢ APYTHMYU TOYKamH. #1, A.
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Ecau a,, b,, ¢, ecTs puarpamma CKOPOCTeH HaaJIBHOTO CO--

N

.a‘-

7-

Pur: 6.

cToAHHs cucteMbl Ten A, B, C,  a.a,, b, c,— auarpamma cx6-

pOCTeR KOHEUHOTO COCTOAHHS CH-
CTEMbI, TO I[1DHHAB TOWKY @ 34

'Hauajz0 M NPOBEAR BEKTOP wa,

DaBHBIH H NapaanebHbii a,a,,

of, paBHBIE M NapalieAbHbIl
b,b,, wy, paBHEL H NAPANIENbHEI
€, €y, U T. 1., NOAYYHM JAHArpam-
MY, COCTOfILIYIO M3 TOYeK @, f, y
U T. A., TAKOFO POAA, YTO KaKas-
HUGYIb MHHHS af Ha 3TOH IMa-
rpamme H300pakaeT IO Hampa-

B/JICHHIO N BCAHUYHHE H3MCHEHHC:

CKOPOCTH Tenld £ OTHOCHTeNbHO A. JTa AHArPaMMa MOXeET ObIThb
Ha3paHa JuarpaMMod M3IMeHeHHH CKOpoOcCTH !).

32. O5 U3MEHEHHM CKOPOCTH. Vi3MeHeHHEe CKODOCTH MOXET
COCTONTb B YBENHYEHHH, YMEHBLINCHMM HJIH M3MEHEHHH Hanpa-
Bnenus ee, Mrak, BMecTo TOro, 4To6H Pas3iH4aTh, KaK B OO~
AEHHOM SI3BIKE, MEXAY YCKODEHHEeM, 3aMEICHHEM H OTK/IOHEHHEM
ABHXEHHS Te/a, Mhl [OBOPHM, YTO H3MEHEHME CKOPOCTH MOXET
APOUCXOANTS [0 HAMPABIEHUIO ABHIKEHHA, B NMPOTHBONOAOKHOM
HaNpapJeHHH WIK NOX YIVIOM K 3TOMY Hamnpas/eHuio. .

[Mogo6HO TQMY, Kak TNEpEeMEIIeHHE CHCTEMB! ONpeNeaseTcs
KaK M3MEHEHHE €¢ KOHQHTypauHH, OnpelenseTcs U HIMEHEHHE
ckopocTelt cucTeMEl. [TPOLECC MOCTPOEHHS IMATPAMMBI H3MEHE-
HHA CKOPOCTH CPABHEHMEM HayaJbHOH M KOMEUHOH JMarpamm.
CKOPOCTEHl eCTb TOT e CAMBIH, NMOCPEICTBOM KOTOpPOro Onlaa
NOCTPOEHA AMArpaMma MNEePeMenleHHH M3 CPaBHEHMS HAYaAbHON
H KOHEYHOH sguarpaMMm KOHQHrypauuu.

'33. Ob vycxoPEHHH. [l0o CHX 1nOp MB pPACCMaTPHBAZH H3-
MEHCHHE CKOPOCTH, HMEIOUIEE MECTO 34 HEKOTOPHH NMPOMEXYTOK
Bpemend. Ecau 6GHCTPOTa 3TOro M3MeHeHHsi MOCTORHHA, TO OHa
H3MEPACTCA W3MEHEHHEM CKOPOCTH B €IAHHHLY Bpemenu. Ecau
XKE OHA MNepeMeHHa, TO ee 3HAYCHHE B JAHHHH MOMEHT Hu3Me-

PAETCS H3MEHEHHEM CKODOCTH B €[HHUIlY BPEMEHH TAKOH TOUKH,

- 1) Tepmust ,Total -Acceleration®

nepeaan

parype. H. A.

Mor Oumt Obitb, Gamke ¥ Makcseaay,
»HHTETDARLHOE YCKOPEHHE"; HO Mbl COWTH fonee NOAXONAWLEM AIA
HAlIUX YHTATeACH TEpMHH, YXe TBEPEC YCTAHOBHBIUWHCH ‘B pYCCKOR anTe—

’
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'Y KOTOPOR GHCTPOTA W3MEHEHHS CKOPOCTH NOCTOSIHHA M TAKOBa
JK€, KaX Y 4Y4CTHUH B JIHHHBIH MOMEHT.

HU3s sroro onpeACNE€HHA SACHO, 4YTO METOX HHXO)KAEHHSI
‘GHICTPOTB M3MEHEHHs! CKOPOCTH 110 BeMHYHHE 3TOI0 W3MEHEeHHs
33 BCAKOE JaHHOE BPEMSl COBEPLIEHHO NOAOGEH TOMY METOLY,
TMOCPEACTBOM KOTOPOr0 CKOPOCTH B HEKOTOPHIA MOMEHT Oblia
HaliAeHA W3 3HAHMA NePeMeleHU 33 BCAKOE AAHHOE BpeMs.

JlnarpaMMa H3MEHEHHH CKODOCTH, MOCTPOEHHAsl AARK -TpPOMe-
KYTKa B #-HYIO YaCTh €AHHHLb BPEMEHM M 3aTeM yBEeAHUeHHas
B n pas, €CTb AHarpamma CpexHEero YCKOpEHHA B 'réqe-
HHE 3TOFO NPOMEXYTKA; Gepst NPOMEXKYTOK BCE MEHBLIHM H
MEHBLIMM, MBI, HAKOHEU, NPHAEM K HCTHHHOMY YCKOpe:
HUIO B CEpeAMHe 3TOrO MPOMEXYTKA. '

B Buay TOro, 4T0 yCKOpeHMe NPUXOAHTCHA B (u3uke paccma-
"TPHBaTh TOPA3A0 9Yalue, YeM H3MEHEHHE CKOPOCTH, CAOBO ,YCKO-
peHHe“ CTaJ0 MPHMEHATLCA B TOM CMBIC/E, B KAKOM MBIl A0 CHX
MOP NOJb30BATHCh BHPAXKEHHEM , GBHICTPOTA H3MEHEHUS CKOPOCTH Y.

TlosToMy ‘B zanbHeilIeM,. KOTZa Ml OyneM MONB30BATLCH
C/IOBOM ,yCKOpeHue“, Mol 6yAeM pa3yMeTb TO, YTO 3J4€Ch HA3hl-
Bal1H OBICTPOTON M3MEHEHHS CKOPOCTH.

34, lluarPAMMA YCKOPEHHH. Jluarpamma ycKopeHHH ecTb
‘CHCTEMA TOYEK, KAWAAfA M3 KOTOPHX COOTBETCTBYET OXHOMY
M3 TeJT MAaTepPHANbHOM CHCTEMB, NIPUYEM Kakas-HHOYAb JHHHS
afl Ha xuarpamme U306PaXaeT YCKOpeHue Tena B OTHOCHTEABHO
Tena A. :
3xech GyAeT KCTAaTH 3aMETHTh, YTO HA AHArPaMMeé KOH(H-
TYPalMK Mbl NOJAbL3YEMCA 34rTIaBHBIMM JIATHHCKUMHM Oyksamu A,
B, C u 1. 1. 119 0603HAUEHUR OTHOCHTENBLHOTO MOJOKEHHS Tea
CHCTEMBI; Ha AMATPAMMe CKOPOCTEH MBI MOMAB3yeMCS CTPOUHBLIMH
JIATHHCKAMH OYKBaMH &, b, ¢ U T, A KA 0603HaYeHUSA OTHOCH-
‘TeNILHBIX CKOPOCTell 3THX Tea; a B AHarpamme YCKOPEHHR M
MOJL3YEMCSl TPEUECKHMH 6yxaamu a, B, 71 T. R AAA 0603HE-
YEHHE MX OTHOCHTEJbHBIX YCKOPEHHH.

35. YCKOPEHHE, KAK OTHOCHMTEABHOE MOHATHE. YCKO-
pense, NOJAOGHO MO/MOMEHHIO M CKOPOCTH, €CTh OTHOCHTENb-
HOE TOHATHE M HE MOXKET ObTh HCTOAKOBAHO AGCOJIOTHHIM
o6pasom *) ’

*) ﬂocrouuuﬂ 3AMEYAHHA {IPUMED OTHOCHTEALHOCTH MPEACTABANET HCCAELO-
BaHUEe DA epa O NBHNCHHK TBEPAOTO TEAA, ONPEACAAEMOM OTHOCHTEABHO [O-
«CeJ0BATETBHOCTH e1'0 COOCTBEHHBIX MTHOBEHHLIX NOJOKEHHI.
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Ecay 61 Kaxaad 4aCTHIA MATEPHAJIBHOTO MHPA, HaXOAAWAACS
B npejenax AOCTHXKEHHS HAIIMX CpeAcTB HaOMiOAeHUSA, U3MEHUIa
B JAHHGII MOMEHT CBOIO CKOPOCTh, NpuOaBieHHeM K Helt HOBOI
CKOPOCTH, OAMHAKOBOI MO BeIHYMHE M HANPABACHHIO JAS Kaw Ao
TaKOH YACTHIH, TO BCE€ OTHOCHTEJIbHBIE JABHXEHHA Ted BHYTPH
CHCTEMBl COXPAHHIHCL OLl COBEPLIEHHO HEH3MEHHBIMH, H HH
4CTPOHOMBI, HU (HUSMKHM, KaKUMH OBl HHCTPYMEHTAMH OHH HH
NONb30BANHCH, He OBLIM OBl B COCTOSHHH OOHApYXHThb, YTO HEYTO
CAYUHIOCE *). :

Jluiie B TOM cJayuae, ecnd H3MeHeHHe ABHXKEHHUSA . IPOUCXONMT
Pa3TuYHbLIM 06pa3oM AAS PA3AHUHBIX TEJ CHUCTEMbI, HMEET MECTo
TO WIH MHO€ COOBITHE, NOCTYNHOe HalMAAeHHIO.

*) 3710, NOWAYii,» CAUUIKOM CMEAB NOCTYAAT OTHOCHTEALHOCTH : Beeofuwee
A0GABOYHOC YCKOPCHHE MOMET HE OKasaTh BJHAHME BN POACAMEHHE
CBOEro BOSHMHKIORCHMA AMUIL B TOM CIy4Yae, €ClH B C € NPUAOKEHHBIE
CHJIBI TTPOTIOPUNIOHATLHM MaccaM., CM. TpHaokeHue I
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36. KWHEMATHKA N KUHETWKA. JIO cuX nop M pac-
CMATPUBAIH IBHXEHHE CHCTEMBI C €r0 YHCTO TE€OMETPHYECKOH
CTOPOHB. MH MOKA3a/lH, KdK H3y4yaTh W ONUCHIBATL JABHMXCHUE
TAKOH CHUCTEMDbI, KaK 6Bl OHO HU GBIO IPOM3BOJBHO, HO He
NPpUHUMATH B paciueT HH OJHOI0 M3 TeX YCJAOBHI ABHXEHHS,
KOTOPbI€ BOSHHKAIOT U3 B3dHMOACHCTBHSA MEXIY TEJNAMH. -

Teopus aBHxXeHHSI, M3naraeMas TaKHM 06GPa30M, HA3EIBAETCH
Kunemaruxo#. Ecam npunamaercs B pacuer Baaumoneit-
CTBHE MEX(LY TeTAMH, TO HayKa O OBH)KEHMH HasuiBaeTcs KuHe-
THKOW, ecau ke obpawaercs 0co60e BHHMAHHE HA CHAY, KaK
NPHYHBY ABHKEHUA, TO OHA HasbiBaeTc M HaMHKOIL.

37. B3AUMOREHCTBHE MEXAY ABYMS TEJAAMH — HAHPH-
KEHHE. B3aumoneiicTeue Mexay ABYMs 4acTAMH MaTepuu noay-
HaeT PpAsNHYHBC HA3BAHHA B 3aBHCHMOCTH OT TOYKH 3PEHHH,
C KOTOPOA OHO M3y4aeTcs, 4 3TA TOYKA 3PEHMS 3ABUCHT OT TPO-
TAXKEHUS MAaTePHANBHOA CUCTEMbI, COCTABASIIOINEH NpeaMeT Ha-
WIEr0 BHUMAHHA. .

Ecim Mb paccMatpuBaeM asneHHe B3auMOIEHCTHHA MEXKAY
ABYMSl YacTSIMH MaTe€pUM B LEAOM, TO Mbl €r0 HashiBAEM H a-
npsAXeHHeM ITO HanpsyHeHHe, B 3ABUCHMOCTH OT Croco6a
ero NefCTBHS, MOXET GHTbh ONMMCAHO KAK NPHTSIKEHHE, OTTANKH-
BaHHe, HATSXKEHHe, AABJNEHME, CABHT, KPYYEHHE M T. A.

38. BHEWHAS cHaa. Ho ecau Mu, Kak 8 § 2, cocpexo-
TOYMM Halle BHHMAHUE Ha OJHOH U3 YacTed MaTepHH, TO YBHAHM
TOAbKO OAHY CTOPOHY B3aHMOAEHCTBHSA, — HMEHHO, Ty, KOTOpas
BJIMAET HA pacCMaTPHBAEMYK HAMH 4YacTh MATepHH, —H 3Ty
CTOPOHY SIBREHHH MBI HA30BEM, € TOUKH 3peHHs ee sddeKTa,
BHEIIHEH CHUAOH, AeficTBYIOmeN Ha 3Ty YacThb MaTepHH, a C
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TOYKH 3PEHHS €€ NPHYMHBL Mbl HA30BEM €e AeHCTBHEM APYroH
yacTh MaTepud. [1POTUBONONOKHAA CTOPOHA HANPSAMEHUS HA3BI-
BAETCH MPOTHBOACHCTBHEM HA APYTYI0O HaCTh MaTePHH.

39. PASJIHYUHBIE CTOPOHB OJAHOTO ¥ TOTQ XE SIBJAEHHA.
B koMMepueckMXx fenax OJHA K TA XE CASAKA MEXIY IBYMA
JIKUAMH HA3LIBAETCA KYMJefl, C TOUKH 3peHHs OJHOTO YYaCTHUKA,
npoAaxedl, ¢ TOYKH 3PEHUs APYroro, ¥ TOProBOM CAGNKOH, eCIH
Mbl NIPUHHMAEM B PAacCMOTpeHHE OOOHX.

C4eToBOJ, KOTOPHIt OYJeT OCMATPHUBATH 3AMHCH O CHe/Ke,
Ha#ier, uto 00a yyaCTHMKA BHECAH €€ B NPOTHBOIOJOMKHBE
CTOPOHBI CBOMX [VIABHBIX KHUT, CPAaBHUBAs KHHFHU, OH HOJIKEH
B KQX/JIOM CAy4ae MOMHUTH, A8 KOUQ COCTAB/ACHA KaX1as KHUTA.

Mo Toi we mpuuMHe H B AMHAMHYECKMX MCCAEJOBAHHSIX Mbi
KO/DKHBl BCErja NOMHHTb, ¢ KAKHM H3 [BYX TeJ Mbl UMeeM A0,
uyTOGB MBI MOIVIH YCTAHOBHTH, KAKHE CH/Ibl HAJ0 BHECTH B NPH-
XOQJ JAAHHOTO Te/d, d HE BIHCAAY HM ONHOH M3 CUA B HEHANIEKA-
LLYKY CTOPOHY CyeTa. '

40. 3axoubl ABHXEHNA HbloToHA. BHewnss uau ,npu-
JIOKEHHaA" CHJIa, paccMaTrpuBaeMass C TOYKH 3pEHHd, ee Jel-
CTBHA ¥}, — UMEHHO, W3MEHEHHS ABHIKEHWI TeN, — BIOAHE onpe-
JeasieTcsl M ONHCHIBAETCH B TPEX 3aKOHAX JABHUXEHHA HbooTOHA.

TlepBoiit 3aKOH TOBOPHT, NPH KAKHX YCAOBURX HE CyLECTBYET
BHEUIHeH CHJIbL. :

Bropo#t mnoka3smiBaeT, Kak M3MEPHTb CHAy, KOTA4 OHa Cy-
IIeCTBYeT.

Tpetuit cpaBHHBaeT o0e CTOPOHL ACACTBUA MEXIAY ABYMS
TeNAMH, IIOCKOABKY OHO BAHSIET HA KaMJ0Oe M3 3THX TeJ.

41. IMeepsblt 3AKOH OBUXKEHHMA., 3axone {. —Becaxoe
TEAO APOAONKAET NPpe6bBAaThE B CBOEM COCTOSIHHUHU
MOKOS HJW PABHOMEPHOrO ABUKEHHA MO NpsAMON
AHHHH, MOKA BRHEUWHUE CHJIBI HE 3aCTABAT €ro H3-
MEHHTh 3TO COCTORHHUE,

JKCMepPUMEHTANLHEIM J0KA34TeNLCTBOM HCTHHHOCTH 3TOIO 34-
KOHA ABJAfETCA TOT ()AKT, 4TO B KaXKHAOM cC/1ydae, KOTAA Mbl Ha-
6/110K3a6M H3MEHEHHE COCTOAHKA ABHXKEHHS TEAd, Mbl MOMEM MPH-

¥} Uto xacaetcst ee NPHDOXbI, TO HANPAKCHAS, 1IH  YPABHOBCILCHHAH cn-
CTEMa CHA, ONpEeAAeTcad MO H3MCHEHHIO MOCTOAHHOH KOHGMIYpauMH FHacTByo-
UWX Ted, KOTOPOC OBHAPYKUBACT Ore CYWECTBOBAaHWE I obpasyer Gasuc Ans
€0 CTATHYCCKOrD H3MEPEeHHA, HIH N0 KAKOMY-HUOYAb APYTOMY CBOHCTBY MaTe-
pun. Cp. § 68.
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MACATh STO H3MEHEeHHe HEeKOTOPOMY B3aHMOIEHCTBHIO MeXAy
3THM TEIOM H APYrHM, T. €. BHemHed cuue. CyulecTBoBanue
3TOr0 B3aHMOMEHCTBHMA YKa3blBAaeTCSl €ro BJIHAKMEM Ha Apyroe
TEeNO0, €CJAH ABHXKEHHE 3TOr0 Telda AOCTYNHO Habaionenuioo. Tak,
HalpHMEp, ABIXEHHE MNYINEYHOTo sApa 3aMeAAsieTCs, HO 3TO 3a-
MeAJIeHHE BO3HHKAET U3 B3AMMOIEHCTBUSI CHAPAZA C OKpYyka-
IOIUMM €ro BO3AYXOM, INPHYEM SAPO HCABITHIBAET CHJAY B Ha-
NpaB/JeHUK, NPOTHBONOIOXKHOM €ro OTHOCHTEIbHOMY ABHXEHHIO,
MEXJY TeM KaK BO3AYX CAM MPUXOIMT B JABHMXEHHE, TOJIKaeMbil
BNepesi pPaBHOH CH/IOH, H O6pa3yeT TO, 4TO HA3LIBAKT BETPOM
NyLIeYHOTO SApA.

Ho Hame yGexaende B HCTHHHOCTH 3TOrM0 3aKOHA MOXET 3Ha-
YHTENBHO YKPEHNHThCH, €C/AM PacCMOTPHUM, K YeMy NPHBOAHT €ro
oTpHuanne. Jano Teno B ABvxeHHH, [lycTb B JauublA MOMEHT
OHO NPEJIOCTABACHO caMOMy cefe, H HMKAKHE CHIbl HA HEro He
AercTBytoT. Yto npousofinrer? CoraacHo 3akony HbloToH a, ono
OyZneT COXpaHfiTb paBHOMepHOE NPSMOJHHEHHOe ABHXKEHHE, T. €.
€ro CKOpPOCTh OYHNET OCTaBaThCHA MOCTOSIHHON NO HANDABACHHIO H
N0 BEJHYHHE.

[MycTb cxOpOCTh He OCTaeTcd MOCTOAHHOH, — MPeANO0XKHM,
YTO OHa n3MensieTcs. F3sMeHeHHMe CKOPOCTH, KaK Mbl BHAEIH B
§ 31, nOMXKHO MMETH ONpEAENeHHOE HanpaBAeHWe M BEANUHHY.
ITo npuduuny § 19, 370 U3MeHEHHEe AOMKHO OBITH OMHHAKOBO,
KakOBO Obl HK ObI0 Bpemsi uau Mecto onbita. CaenoBaTeqbHO,
HanpaB/eHHe N3MEHEHHUS! ABMXEHHS JONMHO Ofnpelenstbcs aubo
HANIpaBJEHHEM CAMOTO JABMXMEHHUSA, JMO0 HEKOTOPBIM HAnMpasne-
HHEM, HEPA3PLIBHO CBA3AHHHLIM C TEJOM.

IMpennonoxym, NPexAE BCEro, YTO 3aKOH TAKOB, YTO CKO-
pOCTh YMEHBINACTCH C OMPEALACHHOH ObICTPOTOH, KOTOPYKO Mbl
MOXeM, VIS [0KA3aTeAbCTBA, NMPEANOJONKHUTD CTOMb HE3HAYNTENb-
HOH, YTO HHKAKHMH OGWITAMH HaZ ABHXYLLMMHCH TENaMH Mbl He
MOT/IH 6b! OTKPHITH YMEHBLIICHHE CKOPOCTH 3a COTHH JeT.

CKOPOCTh, YKA3HIBAEMAs STHM THNOTETHYECKHM 34KOHOM, MO-
HeT ObITh TOMBKO CKOPOCTBIO OTHOCHTE/IBHO TOUKH, HAXOASILIEHCH
8 aGCONIOTHOM MOKOe; HOO, €C/H 3TO OTHOCHTeIbHAsl CKOPOCTb,
TO KaK ee HalpaBjeHHe, TaK M ee BeIHYMHA, 3aBUCHT OT CKOpO-
CTY TOUKH pedepeHLuH.

Ecan, Oyayyn OTHeCEHO K HEKOTOPOM TOUKE, TENO KameTCs
ABHXKYILMMCS 'K CE€BEpPy ¢ YOBIBAOLIEH CKOPOCTbIO, TO CTOMT
JUIIL OTHECTH €ro K APYroit Touke, ABHXKYWIEHCS K CEBEpYy C
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NOCTOAHHOK CKOPOCTBIO, GOAbILEH, HeM CKODOCTH TeNa, KaK OHO
GyneT KasaThCs IBHXYIIMMCH K 0Ty C BO3DACTAIOUIER CKOPOCTBIO.
Hrak, runoteTHyeck#H 33KOH HE WMEET CMBICAA, €CAH MBI HE
AONMYCKaeM BO3MOXHOCTH oOnpejeseHHs abCOMOTHOrO NOKOS W
abCoOMIOTHOR CKOPOCTH *).
Hasxce ecau 6b MbI JAOTYCTAJIH 9TY BO3MOXKHOCTh, M THIIOTE-

. THYCCKHH 3aKOH O0Ka3aacsi Obl BEDHLIM, €r0 MOMXHO GHJIO. Gbl

HCTOJAKOBaTb HE KaK NPOTHBOpeuHe 3aKOHy HeroToHa, a xak
AOKA3aTEALCTBO COMPOTHBACHHS HEKOTOPOI CPEibl B NPOCTPAHCTBE.

Bosbmem apyroii cayuail. [MpeanonoxumM, 4TO 3aKOH TaKoB,
UTQ TQJI0, HA KOTOpoe He nencrayer HUKAaKasg CHaa, Cpasy ne-
PECTaeT ABHTATBCA. JTO HE TOJABKO NPOTHBOPEYUT OMBITY, HO K
BCAET K ONpeaeneHunio abGCcoMTROTO NMOKOs, KaK COCTOAHHSA, KO-
TOpO€ MPHHHMAET TeJNO, KOTAa OHO OCBOBOWKAAETCH OT ACHCTBHSA
BHEIIHUX CHJ..

Takum 06pasom, MOXKHO NOKa3aTh, UTO OTPHINAHHE 3aKOHA
Hb10TOHA HAXOAUTCA B NPOTHBOPEYHH ¢ €XMHCTBEHHON CHCTe-
MO CTPOHHOTO yYeHMS O NPOCTPAHCTBE U BpeMeHy, KOTOPYIO
HEJOBEHUECKUH-YM OBl B COCTOSIHMM CO31aTh *¥).

#) ITo oTHoweH\IO X 3duUpy MOXHO BuI0 61 caeaath aTo. Ho game B Makc-
BEJIOBCKOM 3Hpe H30AHPOBAHHOE TEN0, TEPAKLICE IHEPTHIO nyqeucnycxauneu
He nperepneno 65l TIPU 3TOM H3MEHEHWH CKOPOCTH.

*#%) Jloka3aTeabCTBO 31010 § MOWET GWTh CReNako Goaee onpeaenennbM. Kax
NOKA3LIBAIOT naﬁmonennﬂ, yeM Gonce TENO M3OIMPOBAHO OT BAMARHS APYTUX e,
TeM Baike ero CKOPOCTh K MOCTONHAOH N0 OTHOWEHMIO K onpegenesHol -
creme pedepenuun. IiasHas 3anaua PUINNECKOH AKHAMHKH — OTIPEACAHTE C BO3-
PACTAOUIMM NPUOAMKEHHEM CHCTEMY, 710 OTHOWIEHWIO K KOTOPOH 3TOT 3aKom
CNPaBeNINB AMst BCEX CHCTeM, ¢ Hauboabwmed ROcTHMMMON ToyHOCTbIO. CHCTeMa
NPOCTPAHCTEA H BPEMEHH, ONPEICIeHHAN TAKHM 06pa3om, HasnieaeTes (0 Kwemcy
ToMcoHy)usepunaabHoN cpexoh Hanoxenuoe B TekcTe MOXET GHITh
MEPECTPOEHO NO OTHOWRHHIO K CHCTeMe pediepeHiidy, ABIRIOUIEHCS HHepLHaab-
HOH cpenol. Ho ecan nama oama wnepuuanbuas Cpeaa, T0 BCAKas Apyras cpeaa,
ABHIKYLIAACA OTHOCHTCNLHO HEE C NOCTOAHHOR MOCTYMATEARHOR CKOPOCTHIO, €CTh
TAKIE HHEDUHATBHAA Cpeda. TaK, NepBMM NPHOIMKCHHEM, AJA MECTHWIX Ledeii,
K MHepLUHANbHOR cpele ABASETCHA CPeid, HEMOABIKHO CBA3AHHAS € OKPYMAKLIEH
MECTHOCTHIO; KOTNAd KAACC H3Y4YaeMHX #ABIEHHIt paciIMpRercs, TO acTPOHOMH
fofxHe!l nepedTH X cpefe, cofepwatuetl OCh CYTOUHOrO BPAlIEHHS 3MAH H CBS-
38HHOH ¢ OMPEAENEHHIM 3HAYEHUEM [/ AJMHBl 3BE3AHMX CYTOK; 3TO TOCAENHEE
B CBOI0 Ouepellb HOMKHO ObITh HCIPABACHO HA OYEHDH MEAMEHHOE IBHIKEHHE 3OM-
HOH OCH, KOTOPOE OBHADPYKHBAETCH NPEeNBAPEHHEM PABHOAEHCTBMA, M T. 1. TaKyIO
HREPUNAJBNYI0 Cpely NPEACTARGNET NPAKTHUYECKH O cywectBy HplOTOHOB-
CKOe a6COMOTHO® NIPOCTPAXCTBO M BPEMS, ¥ 3TO CAMad RPOCTAs M ecTeCTBEHHAs
CXeMa NOCTPOCHNA CUCTEMBI NPOTAKEHHOCTH, B KOTODYKO MOTYT YAQKHTBCA AXHA-
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42. O PABHOBRECHM cuJ. Ecin 1eno ABMKETCS ¢ MOCTOSIH-
HOM CKOPOCTBIO MO NMPAMOH JHHHM, TO BHEIMIHME CHIbL, €C/H OHH
HA HETO JNeHCTBYIOT, YPABHOBELIMBAKOT APYr APYra MM HAXO0-
JATCSI B PABHOBECHMK.

Tak, ec1H BaroH B EAE3HOJOPOKHOM IOE31e JBHXKETCH C
NOCTOSIHHON CKOPOCTBIO N0 NMPSAMOH# JMHHH, TO BHEUIHHE CHJHI,
ACHCTBYIOUME HA HETO,—KaK TAra BaroHa, HaXOAALErOCH BREPENU
HETO, BACKYLUIAs €r0 Blepej, 3aACpKUBaloulee AeHCTBHE 3aAHETO
BaroHa, TPEHHC PEIbC M CONMPOTHBJAEHHME BO3LYXa, AEHCTBYOILME:
Kasall, BeC Barona, efCTBYIOUWMA BHHI, W LaBJCHHE Pebc, Aei-
CTBYIOWEE BBEPX,— AOMHB TOUHO YPAaBHOBECHTH APYT ApYyTa.

Tena, wHaxojsixMecsi B TMOKOE OTHOCHTENBHO ROBEPXHOCTH
3eMAH, B JCHCTBUTENBHOCTH NBHIKYTCH, MPHYEM HX JABHXEHUE He
PaBHOMEPHO U He NpAMOAHHeRH0. CaenoBaTenbHO, ALHCTBYIOWIHE
Ha HUX CHJbi-He ypaBHOBeLIHBatoTcsl. Kayyuuiics Bec Tex oue-
HUBAEeTCAd MO TOH CHAE, KOTOPYI HYKHO HANPABUTH BBepX A4s
TOro, 4To0bl yAepXaTb HX B NOKOE OTHOCHTeAbHO 3eMad. Ilo-
STOMY HabJ0JAeMbIH BeC MEHblile NMPUTSKEeHHs 3eMan U obpa-
3yeT ¢ 3eMHOH OCbI0 MEHbIUMI YroJ, TaK 4TO COeIMHEHHOe Ael-
CTBHE TIOJAEPXKHBAIOUIEH CHAbLL M 3€MHOTO NDHTSKEHHA €CTh
CHJ1a, MEPNEHJNKYAApHaf K 3eMHOH OCH, BEJIMUYMHBI KAaK pa3 Ao-
CTaTONHOHR AJsi TOro, uro0B yAEpPXKaTh TeNo Ha KPYroBoi
TPAEKTOPHH, KOTOPYIO OHO AOMKHO ONHCHBATh, €CAH OHQ TIO-
KOHTCA Ha 3emae *).

43. ONPEAENEHHE PABHHX BPEMEH. [lepBuifi 3akoH ABH-
XEHHs, YCTAaHaB/JHBasi NPH KAaKHX OOCTOSTENbCTBAX CKOPOCTh-
ABHXKYILETOCH Teda OCTAETCH NOCTOSHHOM, JOCTABAAET HaM
METOJ ONpEJIeNEHHS PABHBIX NPOMEXYTKOB BpemeHH. ITycThb Ma:
TepHaJbHAs CUCTEMA COCTOMT M3 JABYX TeJ, KOTOpHe He Jek-
CTBYIOT APY" Ha APYra H Ha KOTOpHE He AeHCTBYeT RHKaKoe
T€/10, BHEWIHEEe [0 OTHOLIEHHI0 K cucTeMe. Ecan opHo u3 sTHX
TeN JBHXETCS N0 OTHOLIEHKIO K JAPYroMy, TO OTHOCHTeJbHas
CKOPOCTh, NO AEPBOMY 3aKOHY JBHXKEHHS, OyJeT NOCTOSHHA W
HaNpaBAEHA 10 MPSAMOR JUHHH.

MHYECKHE ABIEHHA. Ecan MBl MpuUMeM, 9TO NPOCTPAHCTBO 3aNOANEHC OLHOPOX-
HbiM CTATHYCCKUM 3QHPOM, Yepe3 NocpeacTBO KOTOPOrd NepefaioTed BAMsHHA OT
ORHOTO TeAd K APYTOMY, TO CBOHCTRA 370 CPeianl JOCTABAT CAMHCTBEHHOE OIpe-
AGAEHHE AOCOAKTHOTO MNPOCTPAHCTBA H BPEMEHH, HMEKIUMX Kak (PHIHUECKKE.
CBONCTBA, TaK M CBOACTB2 mpoTsmkerHocTH. CM. npuaoxenne I

*) Cm. koseu npuamxenns I
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Htak, npomexxyTku BpeMeHU paBHBI, €C/A# DPaBHB OTHOCH-
‘TEAbHBIE NEPEMEULCHHA B TeUEHHE 3ITHX NPOMENYTKOB ¥).

C nepBoro B3TANAA MOXET NOKA3aTHCS, uTO 3TO He OGoJjee,
KaK ONpejeneHue TOro, YTC Mbl MOHMMAEM NOJ PABHLIMH MpPO-
MEXYTKAMK BPEMEHH, — BHPAXKEHUe, KOTOPOMY MbI JIO CHX MOp
BOBCE He JIaMH ONpeleaeHys.

Ho ecnu Mbi npeAno/oxuM, 4TO, CYIIECTBYET Apyras ABHXKY-
HIaACK CHCTEMA ABYX TE€/1, Ha KaXJ0e H3 KOTODHIX He gedicTByeT
HHKAKOE® Te/O, TO 3Ta BTOpAas CHCTEMa JACT HAM HE3aBHCHMBIN
,METOJl CPaBHEHHS BPOMENYTKOB BPEMEHH.

[Tonoxenue, YTO paBHME MPOMEXKYTKH BPEMEHHM CYThb TaKHe,
B TEYEHHE KOTOPHIX NPOHCXOAAT PaRHbLe [EPEMEUIEHHA BO BCAKOM
TaKON CHCTEME, PABHOCHALHO, MO3TOMY, YFBEPXKICHHIO, YTO cpa°
BHEHHE [IPOMEXKYTKOB BPEMEHH BeALT K OJAHHAKOBOMY Pe3yabTaTY,
NOJAb3YeMCR JH Mbl NEpPBOH CHCTeMOfl JBYX Ten HIAK BTOPOI,
Kak npuOOpOM AJS U3MEPEHHH BPEMEHH.

Takum 06pasom, Ms! BHAHM TEOPETHYECKYK) BO3MOXHOCTB
CPaBHEHHS NMPOMEKYTKOB BPEMEHH, KaK 6bl OHH HH OBbIIM YARJIEHb
QJHH OT APYTrOro, XOTHd BPSRA U HYXHO TOBOPUTh, YTO 3TOT METOX
HE MOMET ObITh NPHUMEHEH HA MpaKTHKe BOJKW3M 3eMAH MM BCS-
KOit Apyroit 604bwof MACCH NMPHTACHBAOWER MAaTepuu.

44. BroPo# 3AKOH ABRXKEHHUA. Saxon Il —H3meHeHue
ABHXEHUA MPONOPUHOHAABHO NPUAOKEHHOH cHUae
HIPOHUCXOAMT NO Tomyﬂanpasneamo no xoTOpoOMYy
ReACTBYeT CHJIaA. .

[Ton ,aBuxerneM* HbpwToHn pasymeeT To, uTO Ha COBpe-
MEHHOM Hay4YHOM H3BIKE HA3LIBAETCH KONHUECTBOM JBH-
JKMEeHHUA'), B KOTOPOM [PHUHUMAETCH B PACYeT KaK KOMHYECTBO
MalepHH, MPUBLACHHON B JBHXKCHHE, TAK H CKOPOCTh, C KOTOPOH
OHA JBHXETCH. '

%) 310 NDAOKSHHZ OTHICHICA K It& CMEIUCHAIO O1HOTO Tena, H3MepAeMoMYy
OTHOCHTEABHO NMOAHOA CHCTCMBE PLdeneHUHH, CBA3AHHOK ¢ ApyTHM. OQHO He Buao
Obi BEPHD AAH NBYX TOWEK, ARMKYLWIHXCA C MOCTOAHHBIME CKODOCTAMM, €CAH NOA
OTHOCHTECALHMM NEPEMEIICHHEM MOHHMATH [POCTO H3MEHEHHE PACCTOAHHA MEWIY
HAMW. B ZefCTBUTEABHOCTH HX H3alHMHOC PACCTOAHWE HCNLITLIBAET YCKOPEHHE,
U3MeHRIneecA o6PaTHO NPONOPUHOHANLHO KYOY 3TOr0 paceToAnHs | Hadawaa-
‘TeA0, JHUIEHHOMY YyBCTBAa HAMPABAEHHA, Ka3an0ck Obl, 4TO OHI B3aUMHO OTTad-
KHBAIOTCH ¢ CHAOMH, NMOSUMHNOIElcH 3TOMY 3aKOHY NeHCTBHA.

1) Maxcpean Haspimact 3Ty Beandwny ,Momentum®. TIpiuuman 8o BHIMA-
HHE, 9TO Y HAC YTREPAHACH TEPMHH KomwecTso AmHKCHNA®, M Be3Q¢ 3ame-
HUAH MAKCBCANOBCKHA TepMIH 3TiM nocreaumM. M. A.
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[Mox npuaoXkenkosii CHNOR OH MOHHMAeT TO, YTO Telepb Ha-
3bIBAIGT MM T Y /1 HC O M, B KOTOPOM NPHHATO B pacyeT KaK Bpems,
B NTPOJIOMMKEHHE KOTOPOI® ACHCTBYET CHIA, TAK U BEJHYHHA CHJBL.

45. ONPEAENEHME PABHBIX MACC H PABHHX cua. Mrak,
M3JI0MEHHE 34KOHA 3aKA04aeT B cebe onpejeneHHe PABHBHIX
KOJNHYECTB MATEPUH H PABHHIX CHJI.

Mul GyneM NPHHHMATb, 4TO BO3MOXNO CIeJaTh TaK, YTOOM
CHA4, C KOTOPOH OAZHO Tea0 MefcTBYeT HA Apyroe, Obaa OAu-
HAaKOBOH BEeNHUMHBI B PaIHYNLIX CAYHasX.

JT0 MOXeT OblTh CHAENAHO, CCAM MBI JIONYCTHM MOOCTOSIHCTBO
CBOMCTB Tell. Mbl 3Ha€M, 4TO AOCTATOYHO PACTAHYTafA Kayyykosas
HUTb TPOU3BOJUT HATSDKEHue TeM Goabluee, weM OO0AblIe HHTb
yiuaudaena. Beuay 3Toro cBo#CTBa rOBOPAT, 4TO HUTH ynpyra. Ecan
QIHY H Ty € HUTh PacCTACHBaTh 10 OXHOH W TOH Ke JJMUHH, TO,
€CJY €€ CBOMCTBA OCTAOTCSA NOCTOSHRBIMU, OHA MPOH3BEAET KAMABIN
paz 10 xe camoe nataxexue. Tenephb, NycTb OAWH KOHEL HATH MPH-
Kpenaed K T¢ay M, Ha KoTOpoe ne NeHCTByeT HUKaKas Apyras
CHJIA, KPOME HATSKCHUS HUTH, U NYCTb MBI IPYTO# KOHEIL| AePKHUM B
PYKE 4 TAIEM B NOCTOSAHHOM HAMPAaB/JICHHHU C CHJOMH, KaK pa3 focTa-
TOYHOW AJS TOTO, YTOOBl YAAKHUTL HHTb HA ONPEAeIeHHYIO AHHY.
Cuna, neficTByIOmas Ha Telo, OYAeT TOrAa HMETb HEKOTOPYIO
onpenencHuyo seauuuny F. Telo NpHOGPETET CKOPOCTb, M, MO
NPOLIECTBHH €AHHAUbB BPEMEHH, 3Ta CKOPOCTb 6yAeT HMETh Ofpe-
JeJeHHOe 3HauyeHHe V.

Ecau Ty e caMylo HHTb NPUKPEnHTb K ApyroMy Teay N u
TAHYTh €€, KaK B NpeJblAYIIEM caydae, Tax 4rolbl yAJIHHeHHe
ObiI0 TAKOE X, KAK M PaHplle, TO CMJA, ACHCTBYIOIAA HA TEJO,
OyaeT Ta >xe camas, M €caH CKOpOCTh, cooblnenxas teny N B
eMHAUY BPEMEHH, TOXe OYAeT Ta Xe camas, MMeHHO V|, TO Mbl
rosopumM, uto ofa tena M um N comepxar paBHBIC KOJHYECTBA
MATEPUM UM, HA COBPEMEHHOM S3bIKE, HMEIOT PABHBI € MaCCHL
Taxum nyTem, ¢ nOMOLbIO YNPYroro LIHYPKa, Mbl MOXEM [OX0-
OpaTb MacCel psja Ten Tak, YyTOObl Kaujas H3 HHX PaBHAJIACH
STaNOHY MacCH, Hanpumep, Toprosomy dysty (pound aveirdupois),
KOTOPHIH SIBANETCH 3Taf0H#HOM Maccet B BpHraHuu.

46. I3MEPEHHE MACCH. HayuHoe 3HayeHHe JMHAMUYECKOIO
METOAA HM3MEPEHHS MAcChl Jyylle BCero BHAHO, €CaK CPaBHHUThL.
€70 C APYFHMH METOJaM#, HaXOJAUMMUCA B ynoTpebieRUH.

[ToKa MbBl MMEEM AEJIO C TeJaMy COBEPLIEHHO OAHOPOAHBIMH,
HETPYAHO NOHATh, KAK CJIEAYET H3MEPATh KOJHYECTBO MATEPHH.
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Ecan paBHMe KOJH4ECTBA BEECTBA MPOHM3BOAAT 'paaable Jeit-
CTBHSI BCAKOTO POJA, TO MBI MOXEM BOCINOJAb30BATHCH STUMH Hefi-
CTBUSIMH, K4K MEPAMH KOJHYECTBA BENIECTRA. '

Hanpumep, eciu Mbt uMeeM JAeno ¢ CepROA KMCAOTOH onpe-
AeNIEHHON KPermOCTH, TO Mbl MOXEM ONDEJEAHTH KOJHYECTBO JAdH-
HOW MOPLHH € HECKONBKHMH DA3NMUHbIMH criocoGamu. Mul mo-
JEM €€ B3BECHTb, MOXEM BJHMTL ¢ B IpPaiyRDOBaHHHIM COCYZ
M H3MEPUTH TAKUM O6DPA3OM ee O6bEeM, MAH MOXKEM ONpEAEHTS,
KaKO€ KOMHYECTBO PacTBOpa NOTAlla ONPEeXe/NeHHOH KOHLEHTpa-
LUHH OHA HEHTPANHU3YeT. '

Mel MOraM 6bl BOCMO/IL30BATBCA TEMH XKe CAMBIMH METO1aMU
AAfl ONpeJe/NeHUs KOAMYECTBA A30THOH KHCAOTH, €CAH O Mbl
HMMEJH KeJI0 TOJNBKO C 230THOH KUCJAOTOM; MO €CMH 6bl MBI NoxKe-
J1anM¥ CPABHUTE KOIHYECTBO a30THOH KHCJIOTH C KOMMYECTBOM CEp-
HOM KMCJIOTHI, TO NOAYYH/HM Gbl PA3NTHUHEIE PE3YNHTATH B3BELIHEA-
HHEM, M3MepeHHeM 00beMa M UCHBITAHHEM UIRJIOYHEIM PACTBOPOM.

M3 3Tux Tpex MEeTONOB METOX B3BEIUMBAHMS 3aBMCHT OT npH-
TAKEHHT MEXAY KHCAHOTOM M 3emaefl, crnoco6 rpaayMpoBaHHOrO
COCYAa 3aBUCHUT OT 0O6bEMA, 3aHHMAEMOTO KMCJAOTOH, a Ccrnocob
THTPOBAHHA 3aBHUCHT OT €E CPOXCTBA K IOTAWy.

OzHako, B OTB/IEYEHHON AHHAMHKE MATEDHA PacCMaTPHBALTCH
JHIL C TOH TOYKH 3PEHHN, KAK MOXKET H3MEHATHCS €€ CKOPOCTh
non Ae#icteueM cua. [lostomy, kakue-unbyab nBa Temra KMeOT
paBHBIE MAaCCHl, €CAM PABHBIE CHJB, GYAYYM NPUIOKEHBl K ITHM
TeNdM, NPOH3BOJSAT, B PABHLIE BpPEMEHA, PABHHE UIMEHEHHS CKO-
POCTH. 3TO eIHHCTBEHHOE ONpENENCHHE PABHHIX MACC, KOTOpOe
MOXET OHTb AONYLIERO B AHHAMHKE, NMPUIOKHMO KO BCEM. Ma-
TEPHANBHBIM TEAaM, U3 4ero Obl OHH HH OBLIH CHEAHHL.

W3BecTHO M3 HAaBMOAEHUH, UTO Tela PABHHIX MACC, MOMELLEH-
Hbi¢ B OAMHAKOBOE MOJOXKEHHE OTHOCHTENBHO 3€MJ/H, NPHTATHBA-
I0TCA K 3eM/I€ OAMHAKOBHIM 00pa3oM, U3 uero 6 OHM MU GbIJH
CAeNAHBl, H 3TO HE IOJNIOXERHE OTBJACYCHHOH AMHAMMKM, BhiBe-
JACHHOE M3 aKCHOMATHYECKMX NPUHUHNOB, 4 (aKT, OTKPHTHIH Ha-
6MmoneHHAEM H KOKA3AHHKIK TIIATEAbHHIMU OftbiTaM# H 10 TOH 2 *)
HAX BPEMEHEM KauaHusi NOJBIX NEPEBSHHBIX 1IAPOB, MOABELIEH-
HbIX Ha WIHYPKAX ONMHAKOBOW J/IMHH M COAEPKABUIHX 30J0TO,

¥) Principia, IIl. Prop. 6. [ieAcTBHTeABHBIN BeC €CTh CAOXHBIH SddeKT, raap-
HYK 4YaCTb KOTOPOr® COCTABASET MPUTSIXEHHE, HO YMEHbLIEHHOE pCaKumedt npo-
THB NEHTPOCTPEMHTENLHOTD YCKOPEHHA MACCH, BHI3BAHHOTO BPAILCHHEM 3EMAN.
CM. npumedane k § 143, noMenieHHoe B KoHue MPHUAOKeRus L
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cepe6po, CBHHEL, CTEKNQ, MEeCOK, OOGLIKHOBEHHYIO' COMb, NEPeBO
BOZY M MILEHHLY, '

Kak 6b TO Hu 6bl10, TOT (aKT, 4TO B OJIHOM M TOM e reo-
TPaQHUECKOM TNOJOMEHHH Beca PaBHHIX Macc PaBHH, TaKk TBEpAO
YCTaHOBACH, HTO JDYTHM CNOCOGOM CPaBHEHHS MacC, KpoMe
€nocofa CpaBHEHHSA WX BECOB, HHKOTAA He HOJIL3YIOTCS, HH B
TOPTOBAE, HH B HayKe, 3d HCKIIOYEHHEM WCCIEAOBAHMI, Mpe-
NIPHHATHIX €O CHOEQHAJBHOM UEMbI0 ONPEAeNHTh B aGCOTIOTHON
MEPE BEC CIAMHHUBI MACCH B PA3NUUHBIX MECTdX HA NOBEPXHOCTH
3eMau. MeTOA, KOTOPHM MOJL3YIOTCH B STHX HCCAEN0BAHUAX, 11O
CYWECTBY TOT xe, 4To y HbloT0oHAa, a umenno, mMeron usme-
PCHHST A/IMHBl MaATHHKA, OTOHBAIOIIErO CEKyHIHL.

Exunnua Maccw B Hameii crpane OnpejeneHa aKTOM napaa-
meHTa (18 1 19 Bukr, ra. 72, moas 30, 1855 ), KaKk Tel10o M3
AJ4aTHHBL, nomedenHoe ,P. S, 1844, 1 Ib.“ XpaHseecd B Ia-
J1aTe KA3HAYEHCTBA, KOTOPOE ,MAOMKHO. MMEHOBATHCS rocysap-
CTBEHHLIM 3TaJ0HOM TOprosoro ¢yura (Imperial Standard Pound
Avoirdupois)“. OZiHa cCeMUTHICAYHAS YACTH 3TOTO tbyuTa ects rpan.
Dpaniy3ckuil 3TaI0H MacCH ecTs »Kilogramme des Archives¢,
CAenanHbi® Bopxad us maaruset. podeccop Munnep na-
LIe1, YTO KHAOTpaMM paseH 15432,34874 rpauawm. .

47. UHCAEHHOE U3MEPEHME CHAH, EJMHHNA CHAM €cTh
Td CHA3, KOTOpas, ACHCTBYS Ha €NMHHLY MACCH B TEUGHHE €1H-
HHUbl BPEMEHH, MPOH3BOAHT €AHHHLY CKOPOCTH.

Takum o6pasoM, Bec rpamma, T. e, CHMy, KOTOpas 3acTa-
BJSET €ro Najath, MOXHO ONPEAEUTh, NpPeROCTABASS €My CBO-
6omuo naxars. IMo npowecTBuu oxHok CEKYHAB! €r0 CKOPOCTh
Gyner mpubnusntenvuo 981 cantumerp B CeKYHAY, €C/H OfBIT
apou3soAuTcst B Bpuranun. Caenoparenpro, Bec rpamma npes-
CTABAAETCH WYHCAOM 981, €CAH NPHHATH 32 OCHOBHBI® e IHRHLB
CaHTHMETD, rPaMM H CEeKyHIy. '

HMuoraa yao6Ho cpaBHMBATH CHAIM C BECOM Teaa u rOBOPHTE O
CHJE BO CTOJABKO-TO (YHTOB HJAH IPAMMOB Beca. DTO HA3HBAETCH
BECOBOM Mepoi. Mel JO/KHDLI, OAHZKO, IIOMHHTH, YTO XOTS Pyur
W/ TpaMM — OJHH H TOT X BO BCEM MHPE, HO BeC (YHTa WK rpaMMa
B BRICOKHX WIMPOTaX Go/blie, deM BOAU3H 9KBaTOpa, 4 [IOTOMY H3Me-
PEHHE CHTIB B BECOBOK Mepe He MMeeT HHKaKOTO HayYYHOTO 3HAYEHHUS,
€C/IH HE yK43aHO, B KAKOM MECTE 3€MJH IPOM3BEAEHO H3MEPEeHHUe.

Ecan, xax B Bputanuu, eguuuuamu AJUHBI, MACCHI H BPEMEHH
cayxar oiug ¢yr, oguH QYHT M OAHA CeKYHA4, TO eNHHHUUEH

)
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cuab GyHeT Takas Cuna, KOTOpas B OAHY CEeKyHAy cooSmuaa
651 OXHOMY (YHTY CKOPOCTb B OAWH YT B CekyHzy. 3Ta elH-
HULA CHJIb HA3HIBAETCH MayHaaua '

Bo &paHUy3cKOH METPHUECKOH CHCTEME €IHHHUAMH CIyXar
OJUH CAHTHMETP, OJHH IrpaMM M ojHa cexkynpa. Cuaa, Koropas
B OAHY CeKyHAy coobuuaa Obl OAHOMY IpaMMy CKOpPOCTH ' B
OfMH CAHTHMETP B CEKYHIY, Ha3biBaeTCH AU HO M.

Taxk xak ¢yr paeen 30,4797 camTumerpa, a ¢yarT paseH
453,59 rpamma, TO nayHaaa pased 13825,38 aunbl

48. OZHOBPEMEHHOE JEHCTBHE Cua HA TEJ0. [lycth
TeNnepp €INHHUA CHJIBl JAeHCTBYET B TEUCHHE EIHHHUL BPEMEHH
Ha eauuuny Macchl. CKOPOCTh U3MEHWUTCH, H ee H3MeHeHue Oyaer
pPaBHO eJMHUUE ¥ HANPaBJIeHO ONWHAKOBO C CHIOIO.

BennuuHa ¥ HaNpaBJACHHE 3T0r0 M3MEHEHHS! CKOPOCTH OYAyT
OAHHAKOBH, HE3ABHUCHMO OT TOTO, OKJO JH TeJN0 MepBOHAYANLHO
B [OKOE WJd B JABHXeNHH *); nGo Buipaxende ,B NOkoe* He
HMEET HHMKAKOTO HAYYHOrO CMHC/IA, 3 BBIPAXKEHHE ,B JBH-
MEHHH, €CAM OHO OTHOCHTCR K OTHOCHTEILHOMY IBHMEHKHIO,
MOXET HEYTO O03Ha4yaTb, €C/AH e OHO OTHOCHTCA K abcomor-.
HOMY JBHXKEHHIO, TO OHO MOXET OTHOCHThCH JHIIb K HeKO-
TOpOM onpeieneHHod cpege B npocTpadcree. OTKPHTH CyDie-
CTBOBaKHHE CPEAH H ONPERSIHTb HALlY CKOPOCTb OTHOCHTEILHO
Hee HaGaOAEHHEM HajJ JABHXKEHHEM TeJ eCTh 3aKOHHag Hayy-
Has npobseMma, HO Jaxe NpeANnoJaras, 4To BCe 3TO CAENAHO,
Mbl Obf OTKpHINM He OwHOGKYy B 3aKOHAX JABMXKEHHH, @ HOBBIA
daxt B HayKe. -

Urak, pesyabTaT AeHCTBHA Ha TEJIO [AHHOH CHABI HE 3aBH-
CHT OT JBHKEHHUSL 3TOrO Teaa.

Ha uero He OKaswbIBaeT TAKXKE BJMSIHHS OJHOBPEMEHHOE AeH-
CTBHE HA TEA0 APYrHX CWA, NMOTOMY UTO pe3y/bTaT AeicTBHA
STHX CWJ COCTOMUT JIMIIL B TOM, UYTO OHH BH3WBAIOT HBHIKEHHE
TeNa, 4 3TO JABHXKEHUE HE BJAMAECT HA M3MEHEHKHE CKOPOCTH, ApO-
H3BEJICHHOE MepBOH CHIOH.

Htak, Mpl npuxoaum Kk caeayiowedi GopMe 3ITOTO 3aKOHA.
Ecsaun Ha Teno nefficCTBY®T HECKOABKO CHJ, TO YCKO-
peHHe, BHI3HIBAEMOE KAaXAOH CHAON, TAKOBO Xe NO
HANPaBAEHHIO ¥ BEJHUHKHHE KAaK eCAH 6 pedcTBUE
LPYTHX CHJA OTCYTCTBOBAaAO.

#y Cp. npraoxenne 1.
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»

Ecau na rteno neficTBYeT cHad, NMOCTOAHHAA N0 HANPABACHHIO
M BEJIHUYHHE, TO H3MEHEHHE CKOPOCTH NMPOROPLHOHANBHO TpoMe-
XKYTKY BPEMEHH, B TEYEHHME KOTOPOro AeHcTByer chaa. .

B camom nene, ecau cuna NPQH3BOAUT HEKOTOPOE HIMEHEHHE
CKOPDOCTH 32 JaHHBEIH RPOMEXYTOK BPEMEHH, TO OHa BLI30BET
P4BHOE U3MEHEHHE 33 CAEAYIOIINH NPOMENKYTOK, TOTOMY UTO Aek-
CTBHE CHJIBl HE 3aBHCHMT OT TOH CKOPOCTH, KOTOPYK MMeeT Teao,
KOrjJa CHaa Ha Hero paeficreyer. MTtak, 3a xaxAblil paBHbI# npo-
MEXYTOK BPEMEHW TNOJY4HTCA DPaBHOE H3MEHEHHE CKODOCTH, M
NOJHOE H3MEHEHHE CKOPOCTH OT Hayasa ABIKEHHA Oyner npo-
NOPLHOHAJBHO BpPeMEHH HACHCTBUSI CHALL

VismMenenue CKOPOCTH 3a AAHHOE BpeMs MPONOPLUOHANLHO
. CHJIe, IOTOMY YTO, €C/NH HECKOABKO pPAaBHHX CHA JAEHCTBYIOT No
OJMHAKOBOMY HAMPAaBJEKHIO HA OAHO M TO Xe TeNO, KaxJIas Npo-
H3BOLMT CBOE ACHCTBHE HE3aBHCHMO OT OCTanbHuIX. C/le 10BaTeIbHO,
M3MEHEHHE CKOPOCTH MPOROPUHOHAABHO YHMCAY PaBHBIX CHJIL

49, Os mMmMnyabce. UTtak, nonnoe aeicTBHE CHUNBL, 3aKAI0-
yapoueecs B COOOMWEHUH Teay CKOPOCTH, NPOMOPUHOHANBHO KaK
CHIe, TaK ¥ BPEMEHH, B TEYEHHE KOTOPOTO OHA AEHACTBYeT.

fipousBesienne BPEMEHH REMCTBHA CHAN Ha €€ BeJAHYUHY, eCHK
OHAa NOCTOSIHHA, WM HA €€ CPEJHIOI0 BENHUMHY, BCH OHA mepe-
MEHHA, Ha3bIBAeTCHA MMNYJbCOM CHAHL

Bosmoen cayuai, KOFAa CHAA AEHCTBYET CTOAb KOPOTKGe
BpEMS, YTO TPYJAHO ORPEAENHMTb KaK €€ BeAUYHHY, TAK H BpeMs,
B TEYEHME KOTOPOro OHa AeicTByer. Ho cpasHHMTE/NBHO J€IKO
H3MEPHTh REHCTBHE CHALI, 3aKAIOYAIONLIEECd B U3MEHEHHH JBHIKE-
HHSi TeJa, Ha KOTOpPO€ OHa JAEHCTBYeT, KAKOBOE H3MEeHeHHe 3aBH-
CHT OT MMIYJbCa.

CnoBOM HMMIYJbC NEPBOHAYANBHO NOAL3OBAJHCL AR 0603HA-
YeHHs1 AeHCTBHA CHJbI HEGOALUION NPOAOANKHTENBHOCTH, NOAOCHO
cuae MOJOTKa, BOMBawoIero rso3ab. Her, oanako, cyumecrsen-
HOTO DPAa3JHYHA MEXAY S5THM H BCAKHM JIDYTHM c/ayyaeMm peii-
CTBHA CHABL. MEl 6yn€M NOAbL3OBATLCH, NO3TOMY, CTOBOM HMMYABC
TaK, K4K OHO ONPAETECHO BBHIIIC, HE OrPaHUUMBASl €r0 NPHUMEHE-
HHA TEMH CAy4YasiM¥, B KOTODbIX AeHCTBHE CHNBl BecbMa KPaTKo-
BpEMEHHO,

50. OTHOWEHHE MEXAY CHUAOM U MAaccoi. Ecau cuna
JEHCTBYET HA €QUHHIY MacCH B TEYCHHE M3BECTHOTO NPOMEXYTKa
BPEMEHH, TO MMNYJbC H3MEDPRETCH, KAK Mbl BUIEAH, COOOLIEHHON
CKOPOCTBIO.

K. Maxkceean. Mamepur u vsincenne. 3
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. ‘Ec/iM HECKONBKO PABHBIX CUA ACHCTBYIOT MO OAHOMY M TOMY
e HANPABACHHIO, KAXKAAA HA €JMHUIY MAaCChl, TO BCE 3TH MaCCH
6yAyT ABMTaTHCS OINMHAKOBO, H MX MOXHO COCJHHMTH BMECTE B
OXHO TENO, He M3MEHHB 3THM X0Ja SB/eHHR. CKOPOCTbL BCero Teaa
paBHa CKOPOCTH, COOGIIEHHOA ONHOH W3 CHA, IeAcTBYIOEH Ha
eIMHHUILY Macchl.

Caef0BaTe/bHO, CHIA, TpeGyoIuanca Ans Toro, yrodbl Mpo-
M3BECTH MNAHHOE H3MEHEHHMe CKOPOCTH 33 [AaHHOe Bpema, Mpo-
MOPUMOHANBHA HUCAY €AMHHL MACCH *), H3 KOTOPBIX COCTOHMT TERO.

51. O KOJMHYECTBE ABHXEHHA, HHC/ICHHOC 3HAYCHHE KOJH-
yecTBA ABHKEHHA TeJa eCTh MPOU3BEACHHE YMCIa €RMHHL MaccChl,
3aKMI0YAIONIEACS B Te1e, Ha YHC/IO0 € AMHHIL CKOPOCTH, € KOTOPOH OHO
apmwxerca. Takum 06pa3oM, KONKYECTBO ABHMEHHS BCAKOTO Teaa
BHIPAAAETCS YEPe3 KOMWUECTBO ABMKEHHS CAUHHMIbLI MaCcChi, ABH-
yuleHcs © eIMHALCHA CKOPOCTH, KaKOBOE€ Y PHHUMAETCS 3 €1U-
HALY KOJIMUECTBA JIBMKEHHS.

Hanpapnenue KOJTHYECTBA ABHKEHHA TAKOBO XKe, KaK M Hanpa-
BJIEHHE CKOPOCTH, H TMOAOGHO TOMY, KAaK CKOPOCTH MOXET OHTb
onpee/ieHa JUUIb 10 OTHOUICHHIO K HEKOTOpOit TouKe pedepentiny,
TAK K HACTHOE 3HAYEHME KOJNHYECTBA JBHKEHHA 3aBHCHT OT TOMKH
pedepeHlHH, KOTOPYI Mbl MPHHHMAEM. KonnuecTBo IZBUKEHHS
nyHet, Harpumep, Gy €T BeChMa PasansHO B 3aBHCUMOCTH OT TOTO,
MPHHKHMAEM /IH MB 3EMJI0 UAKM COMHIE 33 TOUKY pedepeHuHH.

52. V3J0XEHHE BTOPOTO 3AKOHA J[BHWXEHHA C AO-
MOIIBK) TEPMHHORB ,UMOYALC“ H ,KOAHYECTBO JABHMEHHA.

VUasMeHeHHe KOJHHUeCTBa JNBHXCHHUN Teana 4HYH-
CJAEHHO pPaBHO MPOUIBOAAULEMY €T0 MMNYAbCY 4
HMEeeT OJHHAKOBOE C HHM HANpaBJAEHHEL

- 53, CAOXEHHE cua. Ecmu Ha Teao AEHCTBYWT OAHOBpE-
MEHHO HECKOJBKO CHJ, TO KaXIasd cua cooblaeT yCKOpeHue, npo-
IOpHUMOHANbHOE €€ BesuyunHe (§ 48). 3HaUHUT, €CTM MBI HA AHArpaMme
ycxkopensit (§ 34) nposeeM #3. N60ro Hayaza JHHHIO, MPEACTa-
SASIONULYIO 10 HANPABIEHHIO M BeJHUMHE YCKODEHHE, BHI3HIBACMOE
OAHON M3 CWJ, 3 U3 KOHIIA 3TOH JIMHUK APYTYIOMPEACTABIAIOULYIO
YCKOpEHHE, COOGIaeMoe APyrof CHJIOH, M T. H., POBOASA JIMHHH

) 3716k MACCA CKODEe O3HaUAET MEPY MHEDTHOCTH, YeM KOJKYECTBO MATe-
PHH; TIPH 9PE3BHYANHO GOABIWIKX CKOPOCTAX OHA HE 6Lia3 6ul IPONOPUHOHANBHBI,
HO GbiIn 6b CBA3AHLI 33KOHOM, BKJIOYAIOUIMM CKOPOCTb, TAK 9TO KOAHHYECTBD
IOBHKEHUS WAK UMNYAbC Ol 6bl TOTAA [EpBOHAYATBHON BCTHYAKOH, 2 NHEPT-
HOCTb -— IIPOH3BOAHOR.
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AAs KaXKAOH M3 CHJ, B3ATHIX B N1060M MOPSAKE, TO JHHHUR, NpPOBe-
JEHHASA M3 HAYala K KOHIY MOCAeAHEH M3 JHHUA, NPeACTaBHT
YCKOp€HHE, COOOLIEHHOE COCAMHERHBIM NeHCTRHEM BCEX CHM.

Tax xak Ha 3TO# AMArpaMMe NHHMH, H306paXKawUUe yCKope-
HHS, NPONOPUHOHANBHLL CHAZM, COOBLIAIIMHM 3TH YCKOPEHHUA, TO
Mbl MOXEM DacCMaTpHUBaTh 3TH JIMHHM KaK H300paeHUs CaMUX
cua. JluarpamMma, noHumaemas TaxkuM 06pasom, Moxer OHTb Ha-
38aHa AMATPAMMOMN CHA, a JHHUSA, NPOBEACHHAS W3 HAYAMA K
KOHUY psifia, H306paxaer PaBHOAEHCTBYOUIYIO CHIY.

[IpeacTaBasieTca BaXHBIM TOT CAy4al, KOTAa Pl JUHHMH, U30-
OpaxawumMx CH/Ibl, OKAHYHBAETCA B Hayane, o6pasys 3aMKHYTYIO
¢urypy. B 5TOM cayyae HeT DAaBHOACHCTBYIOIMEH CHIBI M HeT
HHKAKOro yckopesus. JedCTBHA CHA B TOYHOCTH YDPABHOBEILIH-
BAKOTCA, H Mbl HMeeM cayuaft paBHOBecHs. PaccMoTpeHHe CJ1y-
4aes PABHOBECHS COCTaBAACT NpeaMer Hayku CTaTHUKH.

Koab cxkopo cucTeMa CH/ TOYHO yPaBHOBEIIMBAETCA H 3IKBU-
BAACHTHA OTCYTCTBMIO BCAKOH CHABI *), TO OYEBHAHO, YTO CHAH
OyayT Takke ypaBHOBRIIHBATHLCA, €CAH OHH OYAYT AEACTBOBATH
TeM Xe caMbiM 06pa3oM Ha AKOYI0 APYTYIO MaTePHANBHYI) CH-
cTeMy **¥), kakoBa Obl HM Obld Macca 3TOHU CHCTEMBI, JTO H €CTh
MIPHYHHA TOTO, NIOYEMY PACCMOTPEHHE MACC He BXOJHUT B CTaTH-
HECKHE HCCAeJ0BAHUL. _

54. TreTu#l 3ax0oH ABHUXEHMA. Sawxon [l —TlpoTu-
BOAEHCTBHE BCErjga pPaBHO H NPOTHBOMNOJOXKHO
ACHCTBHIO, TO-€CTb ACWCTBHA ABYX T€a APYT Ha.
Apyra Bcerjga pPaBHH H HMEWOT NPOTHBONOJOXK-
Hble HanpaBAEHHUS.

Ecau na Ttena, Mexay KOTOPLIMH TNPOHCXOAHMT B3aHMOAei-
CTBHE, He ACHCTBYET HHKAKasl ApYyrasi CH/Ia, TO H3MEHEHUS UX OT-
HOCUTE/IbHBIX KOJHUYECTB ABHMXEHHS, IPOM3BEICHHbIE B3aHMOAELH-
CTBHUEM, PABHEI H HMEIOT TIPOTHBONOJIOXKHBIE HAlNpPaBACHHUS.

Plamenenus ckopoctedi 0GOMX Te/l MPOUCXOAAT TaKKe B NPO-
THBONO/MOXKHBIX HANPABACHUAX, HO HE PABHBI, 33 HCKAIOYEHUEM

¥} HMckoouan, 02Hak0, TOro, 410 KacaeTcs AedopMatlf, KOTOpLE CHCTeMa
‘CHA BHLI3HIBAET B AehOPMUPYEMOM Tede B TeX CAYHasX, KOrIa OHil HE N1eCTBYIOT
8CC HA OARY M Ty e Touxy. JIMb B TOM Cayuae, ecau Ha 3T aedopmauvy He
" 06pALAETCH BHUMAHHA HJAH E€CNH Teno, Ha KOTOPOe OHi AeHCTBYIOT, paccMatpH-
BASTCA KaK aGCONIOTHO TBEPAOE, Mbl MOWEM TCOBOPHTb O CTATHYECKOH 3SKBHBA-
AEHTHOCTH ABYX CHCTEM CHT.

¥#) EclH CHAM HE NeHCTBYWOT HA OIHY H TY Xe TOUKY, TO CHCTEMA A0AKHA
OHITh TBEpAAH, MHAYE OHA BydeT umH nedopMHpPOBaHA.
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Clyyas PaBHBIX Macc. B JApyrHX Cayyasx H3MEHEHHS CKOPOCTH:
06paTHO NPONOPUHOHAIBHEl MACCaM.

55. JEUCTBHE H MNPOTHBOAEHCTBHME NPEACTABJASIOT
PA3NHNHBIE TOYKH 3PEHHSN HA HANPRXEHMUE.

Msui yxe noapsoBaanck (§ 37) caoBOM Hanpsikenue (stressky
ANs  0003HAUEHHs B3aNMOJAEHCTBHSL MEXJIY JABYMS YaCTSMM
MATepHH. 3T0 CJIOBO “3aUMCTBOBAHO H3 OOBIIEHHOr0 $3blKa W
06Ne4eH0 TOYHBIM HAYYHbIM 3HAYCHHEM MOKOHHEIM npodeccopom
PaHKUHOM, KOTOPOMY Mbl 00f3aHbl MHOTMMW JAPYTMMH UEH-
RbIMK HAYHYHLIMK TEPMHHAMU.

Koab ckopo Mbl yCBOMAM MOHATHE HANMPSXKEHUS, KAKOBHIM
ABJRETCA HATSDKEHHE BEePEBKH WK JAB/NCHHE MEXAY ABYMs Te-
JaMH, H MPHU3HAAH €r0 NBOMCTBEHHMIK Xapakrep, Tdk KaK OHO
BAUAET HA 00€ YacTH MaTepPHH, MEXIY KOTOPHIMH OHO AeHCTBYeT,,
TO HETPYAHO BHAETDH, YTO TPETHH 3aKOH ABMKEHHUS DPABHOCHUJIEH
YTBEDXKACHNIO, H4TO BCE CHIbl HMEIOT XAapPaKTeP HaNpsKEHHUs, uTo.
HanpsXeHWe CyWeCTBYeT TONbKO MeXJAy ABYMS 4YacTAMH Ma-
TEPHH M YTO €ro AeHCTBHS HA 3TH HACTH MaTepHH (M3MepseMble
KOZHUECTBAMH ABHXEHHA, COOOUICHHBIMH NOCACIHHM 33 AAaHHOE
BP€MS) DABHBI W MPOTHBONOJOMKHHL. .

Hanpsxenue UKMCACHHO M3MEPAETCH CHAOH, NDHIOKEHHOR K
OJHOH 3 ABYX 4vacTed wmaTepun. Pasanuaem Mexay Hanpsike-
HUEM, KAK HATSXEHNEM, €Ciil CuAid, ACHCTBYIOINAs Ha KamAylo
YacTh, HAMpaBJeHa K APYTroH YacTH, U HANPSHKEHHEM, Kak JaBje-
HHEM, eC/IH CHaa, AeHCTBYIOWAsd HA KAXAYI0 HacTh, HANpaBleHa B
CTOPOHY, NPOTHBONONONKHYIO APYroi 4acTH.

Ecau cuaa HakiIOHEHa K TNOBEPXHOCTH, OTAeAfOWUEH 06e
YacTH MAaTepHu, TO HANMPMHKEHHE HE MOXKET ObTb BBHIPAXMEHO HH-
KAKWMH CI0BAMH 43 OOLIKHOBEHHOI'0 $i3BIKa, HO AO/MKHO OLITh
ONpEeAJIEHO B TEXHHYECKHX MATeMATHYECKHX TEPMHHAX.

‘Ecau HataxeHHe MeXKAYy ABYMS TeNaMH NPOH3BOAMTCH TNpH
NOCPEACTBE LIHYPKA, TO HATAMEHHe, COOCTBEHHO FOBOpSA, Cylle-
CTBYET MEXAY JIOOGBIMH JABYMS UYdCTIMH, Ha KOTOpHIE HHUTH
MOXHO NpPEACTaBHTL cefe pa3feneHHON BOOOpakaeMblM Pa3pe3oM
HAM nonepeyHbiM cewenueM. Ecau Mbl, oarako, npenefpesem
BECOM WIHYPKA, TO K4XJAas 4acTb €ro OyHeT B PABHOBECHH MOA
AeHCTBHEM HATAXEHHH y €ro KOHIIOB, TaK 4YTO HaTAXKEeHMA B
A100bIX ABYX NONEPEYHLIX CEYCHHSX HIHYPKA AOMKHBI OBITH OAKM-
HaxoBbl. [lo 3TOH NpHuMHe MBI 4ACTG TOBOPDMM O HATSKEHHH
WRYPK4, K&K UeJO0TO, He yKashiBad Kakoro-anGo OcOGEHHOTO ero
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CEYEHUS, 4 TAaKKE O HATRKEHHM MeXAy ABYMH Tenamyu, 6Ges
PACCMOTDEHUR  ADUPOALI [IHYPKA, 110 KOTOPOMY MepeaeTcs
HATSDKEHHE.

56. [IPUTAMEHUE H OTTANKHBAHHE. Cywectsyior apy-
THE C/yYad, KOCAA [1BA TeNd, HAXONAMMECH HA PACCTOSHHH,
TIOBHAUMOMY, B3aMMOLCHCTBYIOT, XOTS Mbl U HE B COCTOSHHM OT-
KPHTb Kakoe-HHByab NpOMexyTouHoe Teno, noxo6RO WIHYPKY B
TIPEABIAYINEM MPUMEDPE, YEPE3 KOTOPOe ACHCTBHE TMepesaeTcs.
Hanpumep, xBa Maruwura wam aga Ha3/IeKTPH30BAHHKIX Tena,
TIOBHAMMOMY, NCHCTBYIOT APYr Ha Apyra, 6yayuH OTAeneHsl 3Ha-
AHTE/bHBIMU DACCTOAHUAMH; Najiee, 3aMeUeHO HABMIONEHHEM, YTO
ABHKEHHSA HEOECHEIX Tes HCMBITBIBAIOT BIHSHHUA, 3ABMCSUIME OT
HX OTHOCHTE/JBHOIO MOMOXKEHUA.

OTO B3aHMOASHCTEHE MEXAY OTAANEHHLIMH TenaMmy Ha3sl-
BACTCA NPUTSHKECHUEM, €CIH OHO CTPEMUTCH WX COIH3ATL, M OT-
TA/IKHBAHHEM, €CIH OHO CTPEMMTCA MX OTHAMHTD.

OnHako, BO BCex CaAy4yasx neHCTBHE M (POTHBOLSHCTBUE
MEX/JY TelaMd PaBHBI H NPOTHBOMOIONHLI,

57. TPETHH 3AKOH ABUXKEHHUS COPABEANMB ANA AEM-
‘CTBHA HA PACCTORHHM. TOT ¢hakT, uto MAaruur OPUTATH-
BAST K cebe xenes0, Obl1 3aMeueH yxe ADEBHHMH, HO MMM He
0610 06pALEHO HMKAKOrO BHHMAHMS HA CHY, C KOTOPOM xe-
JIE30 NPUTArMBaeT MarHuT. Hb1o TOH ke, nmomemwas Maruut s
OJHOM COCYyAe, a Ke1e30 B HPYroM, M 3acTapiss 06a cocylra
12BaTh MO BOJAE TaK, YyTOOGH OHH COMPHKACANHCH, NOKa3al Ha
OfIbITE, YTO TAK KaK HH OJHH M3 COCYHOB HE OLWT B COCTOAHUH
ABHFATb JPYyroi BMecTe ¢ coboil Bhepes no Boge, TO fpHTH-
HEHHE KE/1E32 MATHUTOM JOMKHO GBITh PABHO M NPOTHRONONGKHO
[IPUTSHCHHIO MAarHHTA JKENe30M, M KAXKAOEL M3 HUX PABHO Ja-
BACHHIO MEXIY ABYMS COCYAaMH. :

JlaBLiK 5Ty 3KCMEPHMEHTANBHYIO HAMOCTPALHI, H b 10 T 0 B ne-
PEXOAHT K YKA3AHUIO HA C/JIEACTBUE OTPHMUAHHMA MCTHHHOETH STOrO
3axona. Hanpumep, ecau nputsenue kakoil-1u60 4acTbio 3emH,
CKaXEM, TOPOH, OCTANLHOK YACTH 3eMJIH GBRIO 6m 6OAbLIE HIM
MEHBIIE MPUTHKEHUS FOPLI OCTAABLHOI YaCTBIO 3eMJH, TO CyIle-
€TBOBA/1a Gbl OCTATOYHAS CHAA, AEHCTBYIOLLARA HA CHCTEMY 3EMAH—
TOphI, KaK uean0e, KOTOpas 3acTtaBuia 6bl ee yialasThCs cO BCe
BO3PACTAIOUIEH CKOPOCTHI0 B GECKOHEYHOM APOCTPAHCTBE.

58. IIOKA3ATEA6CTBO HBIOTOHA HE 3KCAEPHMEHTANDHO.
3TO NPOTHBOPEYHT MEPBOMY 3AKOHY ABHIKEHHS, KOTOpbIft yTBeEp-
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XKAZET, YTO TeNO He H3MEHSeT CBOEr0 COCTOSAHHUS JBHKE-
Hud, ec1M Ha Hero He JEHCTBYET BHEWHAd cuaa. Heawas
YyTBEPXIaTb, YTO 3TO NPOTHBOPEYHT ORBITY, NOTOMY HTO Jefi-
CTBHE HEPABEHCTBA MEXAY NMPUTSKEHHAMH 3eMJIeH rOpH U ropoi
3eM1M 6H10 OBl OJMHAKOBO € AEHCTBHEM CHALI, PABHOH PAasHOCTH
3TUX MODHTSKEHWH W JEHCTBYIOLIEH 110 HANpPaBACHHUIQ JHHUM,
COEMHAIILEH IIEHTP 3eMJAH C TOpoH.

Ecan 66l ropa Haxoxausnach Ha 3KBAaTOpE, TO 3€MAS AOJKHA
6nina Gbl BpAlATLCH OKOJIO OCH, NApadaenbHON TOH OCH, OKOIO
KOoTOpO# OHa Obl Bpautajace B.NPOTHBHOM Cayuyae, HO He Ipo-
XOAAmEeH TOYHO yepe3 LEHTP MacChi 3emiu *),

Ecau 6b1 ropa Haxoaunacb Ha OJHOM H3 TNOAKCOB, TO NO-
CTOSIHHAS (W4, TApANIeNbHAA 3€MHOH OCH, 3acTaBuaa Obl OpOUTY
3eMAM OKOJIO COJHLUA MELJIEHHO NEPeHOCHThCA K CEBEPY WIH
I0TY OT IJIOCKOCTH, NPOXOAAIUEH 4yepe3 LEHTP MACCHl COMHLA.

Ecan 661 ropa Haxoaunach B KaKOM-HHOYAb APYTOM MECTe
3€MHOH [IOBEPXHOCTH, TO €€ AeHCTBHE 610 OB OTYACTH OJHOTO,
OTYaCTH APYFOro poXa.

Hu oznu u3 3tux 3ddexros, €cIH OHH HE OUYEHb BEIHKH,
He MOT Obl ObiTh OOHApyMXeH HENoCpeACTBEHHBIMH AaCTPOHOMH-
YeCKHMH HaOMI0JEHHSAMM, a4 KOCBEHHBIH MeTOJ OOHADYMEHHS Ma-
ABIX CHA NO KX AEHCTBHIO, BbIPAXKAIOLEMYCH B MEAJEHHOM H3Me-
HEHHH 3JE€MEHTOB OPOHTHl MJAHETH, NPEANOAAraeT, YTO U3BECTHA
CNpaBeIHBOCTD 3aKOHA TATOTeHHA, [10Ka3biBaTh 3aKOHL ABHIKEHHUSA
NOCPEACTBOM 3aKOHR TATOTEHHA OH/IO GW OGpalleHHeM Hay4yHOIo
nopsaxa. 310 6ui0 GWl BCce PaBHO, YTO A0KA3BIBATH NPABHIO CIO~
KEHHSt YHCea NOCpeAcTBOM AH((epeHUHANbHOTO HCHHCAEHHS.

Heab3s 1nosToMy paccMaTpHBaTh HBIOTOHOBO paCCyXACHHE
KaK CChiAKY Ha ONMWT ¥ Habmonenue, HO, CKOpee, KaK BBIBOX

TPETbErO 3aKOHA JBMKEHHSA M3 MEPBOro.

¥) 310 noToMy, TG TAKA® OCTATOYHAS CHAA KPANAIACH OW BMECTe C Cy-
TOUHBIM ABiKeHveM 3emad. Ecan F ectn 3ta cuma, £-- Macea 3emam, a o — ee
YTIORAA CKOPOCTb, TO H3MEHEHHAS OCb BPALLECHHH (POXOAMAA OBl HA TAKOM pace
cTosHnn R o uextpa Macesl, 4to F == Fw?R. -

B caexyowem NpeanoaokeRnH HAlIPABACHHE OCTATOMHOH CHAbl NOCTOSHHO,
A TaK KaK 3eMId yaepKHBAeTCA B OPEHTE ROKDYI COJHUA CHAOH TACOTEHMA, TO-
3Ta (WA NEPENALTCA CONHENHOH CHCTEME, KAK UIOMY, K KOTOpPOH, ¢1€a0Ba-
TEIbHO, & HE K OIHOM JHIUbL 3eMAe, It CACAYET NPHMERUTh 3aKMIOYNTEALHOE Mo~

Aoxenie § 57.
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O CBOWMCTBAX LIEHTPA MACCHI MATEPUAJIbHOM
CHUCTEMBbL

" 59, ONPEAEAEHUME BEKTOPA-MACCH. Mbsl BHJEAH, YTO BEK-
TOP NPEeACTABASET ORNEPALMIO NEpPeHeCeHHA UEepTALIEH TOYKH
M3 JaHHOTO Hayaja B AJHHYIO TOYKY.

Onpesennm BEKTOP-MacCy, KaK ONEPAlLMI0 NepeHeceHus
AaHHOIt MaCCHl U3 JJAHHOTO Hava/la B AaHHYlo To4ky. Hanpapaeune
BEKTOPA-MacChl TAKOBO XK€, K4K ¥ HANPABJIeHHE BeKTOpa 3TOH
MacChl, HO €F0 BEeJIHYHHA €CTh NPOW3BEJACHHE MACChl Ha BEKTOP
sToit Macce. Tak, ecau OA ecTh BekTOp Macchl 4, TO BEKTOP-
macca ects OA. A.

60. Lleatp Macch aByx dYAaCTHL. Ecau A u B—ase
MAcChi, B €CTH B3aThb TOYKy C wa npamolt aunun AB TaK, utobul
BC ormnocunoce k CA xak A K B, TO BEKTOP-Macca Macchl
A+ B, nomemenno#t B Touxke C, paBeH CyMMe BEKTOPOB-Macr
vactit 4 u B. Hoo

04.A1-0B.B=(OC -+ CA) A+ (OC+CB)B=

Ho Bextophi-macck CA.A n CB.B A
PaBHbl M MPOTHBONOMOXKHEL, TAK YTO c

T.-€. C €CTh TaKas TOUKa, 4TO eCsiH 6Bl MaccH
wacTHU A U B 6blIM COCPeAOTOUEHH B TOYKE o
C, T0 ux BexTop-Macca ua nforo Hayaaa O

OBl 6Bl TOT € CaMBIM, Kak ecau 6Bl Macchl

A 1 B HaXoAWIMChb B HX ACHCTBUTEABHBIX NOAOXKEHHAX. Touxa
C Ha3e!BaeTCd L EHTPOM Macch uacTuil A u B.

bur. 7.
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61. LIEXTP MACCH CHCTEMH. ECAM CcHCTEMa COCTOMT u3
HECKOMBKHX HaCTHL, TO Mbl MOXEM ONPEACIHTH CHAYAAR LEHTD
MACChl JIOGHIX ABYX HacTHU M 3aMEHMTb 3TH ZBE 4aCTHI(bI
YaCTHUEH, PABHOH MX CyMMe H MOMEINeHHOH B HX LUEHTPE MACCHL.
3aTeM Mbl MOXeM ONpeNenHTB UEHTP MAcChl 3TOH  4acTHUUBI
BMECTE C TPeTheH WACTHUUEH CHCTEMbl M NOME TUTHL B 3TOH TOUKe
CyMMy MacC TPEX YAaCTHIL M T. X. IO TeX NOp, NOKa He HakgeM
LUEHTP MaCChl BCel CHCTEMBL.

Bekrop-macca, nposemensnifi u3 moSoro Hadana K Macce,
PaBHOH Macce BCeli CHCTEMBl H NOMEIENHONR B LUEHTPE MAacChl
CHCTEMbI, DABEH CyMMe BEKTOPOB-MACC, NPOBEACHHBIX H3 TOrG
¥E€ HayaJ 3 KO BCeM HACTHUAM CHCTEMBbI.

U3 pokasateanctea § 60 clAeayeT, 4TC TOYKA, HAWJZCHHAA
AdHHBIM 31€Ch TIOCTPOCHHEM, 3TOMY YCJOBHIO yIOBACTBOPSAET.
H3 camoro ycaosus acuo, uto €My MOXET YyAOBAETBOPATH TOJABKO
OZHa TouKa. [loaToMy nmocrpoedne gomxHO OPHBOJHTE K OIH-
HAKOBOMY De3y/ bTaTy OTHOCHTEIbHO MOMOMEHHS UEHTPAa MACCH,
B KaKoM Obl MBI NOpSAKE HU GPaIH. YaCTHUH CHCTEMBL

CnenosatenbHo, weHTp Macch ecTs Onpene/eHHas TOUKA Ha
AHATDAMME KOHGQHUrypaunu cucTembl. [TPHUMCHIBAS Da3THUHbIM
TOYKaM Ba AKArpaMMax MepeMeLICHHs, CKOPOCTH, H3MEHEHHR CKO-
POCTH M yCKODEHHH MAaCCH TeJ, KOTOPHIM OHK COOTBETCTBYIOT,
Mbl MOXEM HAHTH HA KAXAOH M3 3THX AMArpaMm TOYKY, CO-
OTBETCTBYIOULYI0 UEHTPY MacCH H MOKA3bIBAWYKD fepeme-
LICHHE, CKOPOCTb, H3MEHEHUE CKOPOCTH HAM YCKOpEHHe UEHTpa
Macchl,

62. BEKTOP KOJAHMYECTRA ABHMEHUSA, KAK BBICTFOTA
HIMEHEHHA BEKTOPA-MACCH. Ectm Toukn o, g, b, ¢ na

AHarpaMmme CXOPOCTEH COOTBETCTBYIOT CKO-

a P b poctstm Havana O u ten A, B u C u ecan
TO4Ka p eCThb IEeHTp Mace A M B, nomeuseH-

q HBIX B TOYKAX @ U &, a ¢ €CTb LEHTP MacCHl

.o A B, nomewennoit B p, u maccel C, nome-

c WEeHHOH B ¢, TO ¢ GYAeT WEHTP Macchl CH-

dur. 8, creMsl TeN A, B u C, 0OMEUWEHHBIX, COOT-

BETCTBEHHO, B TOYKAX 4, & ¥ .

Ckopocte Tena A ortrocHTenbHO O YKAa3bIB2ETCH BEKTOPOM
oa, a ckopocts Ten B u C — BekTopaMH 0b u oc: op ecTb CKO-
POCTb LEHTPA Macchl Ten A u B, a 0§ —CKOPOCTb LCHTPA MACCHE
ten A, B u C orHocuteabHo navana O,
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Koanyectso npumenns tena A ornocutensio O ecTs npo-
U3BeJCHHE CKOPOCTH HA Maccy, uad oa.A, T.-e. TO, 4TO Mbi
Ha3BATH YK€ BEKTOPOM-MAaCCOH, MPOBEAEHHHIM H3 TOUKH O K
macce A, nomewenHol s a. [Toxo6HO 3TOMY, KOJHYECTBO JBH-
WEHUS BCAKOTO APYTOro Tena €CTh BeKTOP-Macca, MPOBeAeHHblH
U3 Hadana 0 K TOH TOWKE Ha A¥arpaMMe CKOpOCTeH, KOTopas
COOTBETCTBYET 3ITOMY Teay, 4 KOMHHECTBO ABHIKEHHSA MacChl CU-
CTEMBHI, COCPEROTOYEHHOH B UEHTPE MAacc, €CTh BEKTOp-Maccea,
MPOBEJCHHLIA U3 HAYANa 0 K MOJAHOM MAcce, NOMEWEeHHON B q.

Tak Kk, -cres08aTeNbHO, BEKTOp-Macca Ha BHArpaMme CKo-
pOCTeR eCTh TO, YTO MBI YK€ ONPEALNMAH KaK BEKTOpP KO/HYE-
CTBA ABMIKEHHHA, Mbl MOXEM M3NOXKUTL A0KazaHHoe 8B § 61 croii-
CTBO CJACAYIOWMM OOGPA3OM: KOMMYECTBO EBHMKEHHS MACCHl, pPaB-
HOM Macce Bceit CHCTeMw, ABMxcymIefics co CKOPOCTBIO LEHTpaA
MaCChl CHCTEMbI; PABHO [0 BEJIHYHHE M NAPAANENBHO 0O Ha-
{(IpaBACHHIO CYMME KOJHKYECTB JBHXEHHA BCEX YACTHL CHCTEMSL.

63. BAMAHUE BHEWHHUX CHJT HA ABHKEHME LEHTPA MACC b,
Touno Takum xe oGpasoM, Ha AHAIPAMME NOAHBIX YCKOPEHHIt -
(7. e. u3MeHeHUH CKOPOCTH) BEKTOPH @, @ M T. A, [1POBLACHHbIE
M3 Hauasa, NPACTABASIOT M3MEHEHHe CKOpoCTH Ten A, B u T. 4.
B TCHUCHHE H3BECTHOTO MPOMEXYTKA BpeMenu. COOTBETCTByOMIUE
BeKTOpLI-Macchl, we. A, 3.8 u 1. Z, . 8
fIpeACTABAROT COOTBETCTBYIOUIEE HU3Me-

HEHUE KOMMYECTBA ABHMKESHHUSA UAH, 10 BTO- : «
POMy 3aKOHY ABHIKCHHS, HMIYJIbCH CWUI,

JAEHCTBYIOLNX Ha 3TH Te/1a BTEYEHHE 3TOMO w
npomexyrxa spemern. Ecan » ects,uentp dur. 9.
- MacChl CHCTEMM, TO ®% €CThb M3MEHEHHE

€T0 CKODOCTH B TeueHHe NpoMexyTka, wx (A -+ B4 C) ects
KOMHYECTBO JABHIKCHHA, COOOLIEHHOR MAcCe, COCPENOTOUEHHOM B
uenrpe Ttaxectd. Orciofa, no § 61, usmeHeHue KoaMuecTBa IBH-
WEeHHA BOOOpaMaeMOi MacCh, PaBHOH Macce Beeit CHCTeMMW #
COCPENOTOYEHHON B UEHTPE MACChl, PABHO CyMMe M3MeHeHuii
KOMHUYECTB ABMIKEHHS BCEX DA3IMUYHLIX Tead CHCTEMBI,

B cuny BTOpOro 3axoHa ABHXEHHS MbI MOXEM H3JIONKHTH
STOT pe3y/abTaT B caeayloueid dopme:

Bausinue cui, RefcTBYIOLMX HA pasAMuHbBie Tena CHCTEMbE, B
CMBIC/IC M3MEHCHWS JBHXEHUA UEHTPA MACCHI CHCTEMBI, TAKOBO Ke,
KaK ecsn Obl BCE 3TH CHIB GbINM NMPUAOGKEHB K Macce, paBHoit
ROAHOH MAacce CHUCTEMbl M COBMAfAIOMWIEH C €€ UEHTPOM Macchl.

Y
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64. JIBMXXEHHE HEHTPA MACCH CHCTEMBl HE 3ABUCHT
OT B3BAMMOJERCTBUS MEXAY EE YACTAMHU. H6o, ecau cyuge-
CTBY€T B3aMMOJEHCTBHE MeXJIy uacTamMu A M B cucremn,
TO NeHcTBHE A RAa B, N0 TpeTbeMy 33KOHY IBMXKEHHS, BCErjia
PaBHO H IPOTHBONONOXKHO nNpoTHBOZe#cTBHIO B Ha A. Koan-
HECTBO ABMXKEHHS, CoOOLIeHHOEe uacTH B aelicteueM A B Teue-
HHE KaKOTO-IU60 NPOMEKYTKA, PABHO W MPOTHBOMOJIOKHO KOJIH-
YECTBY ABHIKEHHS, COOOLIEHHOMY YacTH A NPOTHBOAEHCTBHEM B
B TEYEHHE TOTO XKe NPOMENKYTKA, W CNEAOBATENLHO HA ABMKCHUE
ueHTpa Macc A # B ux B3anMoeHCTBHE He BAMSET.

MBl MOXEM MPUMEHHTDH Pe3ynbTaT NpeXbIAYUIETo naparpada
H CKa34Th, HTO TaK KaK CHabl, AeHcTByiomue Ha A u B # BO3-
HHKAIOWHE U3 HX BIAHMOAEHCTBHS, DABHB M NPOTHBONOJOXHEI,
H TaK KaK BJHRHHE I3THX CHA Ha ABHXEHHE LEHTPT MAcChl CH-
CTEMBl TAKOBO e, KaK eCAd Obl OHM GBIIM- NPUNOKEHBl K
MACTHLE, Maccd KOTOPOH PaBHA NOJMHOH Macce CHCTEMbI, a geit-
CTBHE JABYX CHJ, DABHHIX M IPOTHBONOJOKHBIX Apyr JApyry,
€CTb Hy/b, TO ABHXE€HHE REHTPA MACCH H€ MCNHITACT HAMEHEHHS..

65. TTEPBEIE H BTOPO# 3AKOHB JABHXEHMSA. 3TO OYEHb.
BaMHbIH pe3yabTaT. OH Ja€T HaM BO3SMOXHOCTH CAenaTh 60-
€€ TOYHHM HM3N0XKEHHE MEPBOTO W BTOPOTO 3aKOHOB ABHIKEHHS,"
ORpPERE/AA, YTO NOA CKOPOCTHIO TeNa pasyMeercs CKOPOCTb €ro
ueHTpa Macchl. Teno MOXeT BPALIaThes MAM COCTOATD M3 YacTel H
GBITh CNMOCOGHO K H3MEHEHHIO KOH(PHUTYPALHH, TAK UTO ABHKCHUE
PasHBIX HACTeH MOXKET GHTb PA3IUURO, HO Mbl MOXKEM BCE XKe YTBEp-
XKJaTb CNPABEATHBOCTD 3AKOHOB IBHXEHUA B CleAyloued dopme:

Sawon I.—1leHTp MAaCC CHCTEMB NPOAOIIKAET - COXPaHATH
CBO€ COCTOSIHME MOKOA HAH PABHOMEPHOTO ABMXKEHHS 1O FpPAMOIL
7IHHAH, OKA €ro He 3aCTABAT M3MEHNTb 3TO COCTOSHHE CHJAHI,
HeACTBYIOUIHE HA CHCTEMY HaBHe.

3axon I/.— ViaMeHeHHe KONMUYECTBA JABHIKEHHS *) CHCTeMBHI
- B TEURHHE NIO6OI0 NPOMEXKYTKA BPEMEHH HIMEPHETCH CYMMOM
HMlyIbCOB BHEUIHHX CHJ B TEUEHHE 3TOTO NPOMEXKYTKA.

66. Cnocos PACCMOTPEHMA CHCTEM MOJEKYA. Ecan
CHCTEMA COCTOMT U3 YACTEH, CTOJb ManblX, YTO MBI HX He MOMEM
HAbMI01aTh, U IBHAEHUS KOTOPHIX TAK GHICTPH H TAK H3MEHYHBBI,
4TO Jaxe €CAH Obl MBI MOFJAM HX HaGJdIONATh, TO HE MONIH Ohi WX

“} B HacToswlem NPCATOKEHKH NOAPA3YMEBAETCH KOANYECTBO MOCTYHATENb-
HOTO IBHXCHHR, OTNHYHOE OT KOAAUECTBA BPAILATEIbHOrO aBmweHus. Cp. § 69.
B pacuupeMHOM CMLiCIe 33KOH FOIHTCS AN OGOHX BMECTe. Cp. § 70.
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ONHCATb, Mbl TEM HE MeHEEe B COCTOSIHUHNW PACCMATPHBATL ABHKEHUE
UEHTPA Macchl CHCTeMb, HGO BHYTDEHHHE CHMbI, BHI3LIBAIOLIHE
U3MEHUNBOCThH ABHIKEHHS YacTeil, He BAMAIOT HAa ABMHXKEHHE UEHTPA.

67. BBEAEHHEM MNOHATHS O MACCE MB NEPEXOXHUM OT
BEKTOPOB TOYEK, NEPEMEIMEHMHA TOYEK, CKOPOCTEHN, MX
H3MEHEHMH M YCKOPEHHMH K BEKTOPAM-MACCAM, MACCAM-
NEPEMEIWIEHUAM, KONHYECTBAM JABHXEHHS, UMOYJAbCAM U
ABRXYWHM cuaam. Ha auarpamme ycxopewus (dur. 9, § 63)
BEKTODHl wd, WY U T. X., NPOBEJCHHbIE U3 Hauana, u306paxaior
yckopekust Ten A, B M T. 4. B LaHHBI MOMERT, M0 OTHOLIEHHIO
K YCKOpeHHwo Havara Q.

CooTBeTcTByOMIHE BEKTOPH -MacChl, wa . 4, of . B u 7. a., u30-
GpaxaiT cuabl, AelcTBylomue Ha Tena A, B u 1. 1.

HMuoraa bl roBOpHM O HECKOJbKHX CHaax, JAEHCTBYIOIMX Ha
TeJ0, €CAH IEeACTBYIOIAA HA TEJA0 CHAA BOZHHKAET U3 HECKO/b-
KX PA3THYHBIX NDUYMH, TAK YTO €CTECTBEHHO PAcCCMATPHUBATH B
OTAEALHOCTH Y4CTH CHJDbI, BOSHHKAWOWIME BCAENCTBHE HTHUX pPa3-
AHYHBIX NPHYMH. EcAu ke Mbl PaccMaTpHBaeM cuay He ¢ Touku
3PEHMA €€ NPHYMH, HO NO OTHOWEHHIO K ee 3ddexTy, cocros-
WEMY B H3MCHEHHM ABHIKCHHS TeNd, TO Mb TOBOPHM HE O CHJIAX,
a 0 cuJe, NeHCTBYIOUIEH HAa TEN0, H CHaa 3Ta H3MepAeTCs OBICTPO-
TOW M3MEHEHMN KOJHYECTBA MABHXEHHS Teaa M n3o6paxaerca
BEKTOPOM-MACCOH HA NHarpaMme yCKOPEHus *).

#} 310 pasanune yaauHo BbpAKAETCH TepPMHHAMM NPHAOKEHHDBIE CHA M
HoddexTnBHNE (AcaTenbune) cuam Ja9 orTTeabhol YACTHUB 3TH
ABE CUCTEMBI CHA CTATHMECKM IKBHBAZEHTHB. J103TOMY, 1751 BCAKOrO Tedd, KOTOPOE
MOXHO PacCMATPHBATE KAK CHCTEMY YaCTHU, YAEPKHBAEMBIX BMECTE MX B33aHMO-
AGHCTBHAMH, IOMKHO OblTh CTIPABEATHBO TO e CAMOE AAS HX COBOKYTIHOCTH,
ECTH NMX B3ANMOXCHCTBHHA TaKke BKIWYEHB B YMCNO fpHAOKEHHBIX cHA, Ho 3tn
EHYTPEHHHE CHALI TOMXHDI MMETb B KAKAOM CIY4ae KaK pas TAKHE BETHYMHBI,
4TO0Ll OHM CTATHNECKH B3AMMHO YPABHOBEIUMBAIKCH, 160, B npOTHBHOM cay-
| Yae, YACTH TCAA MOAYYHIH Gbi HENPEPHIBHO YCKOPCHHOE ABMKEHHE, AKE B TOM
CAyNae, LCIH OHO H30AHPOB3HO OT BCEX BHEWHHX BAHAHHA. ClefoBaTeNbHO, ecan
RCKTIONHTE K3 PACCMOTPCHMA BHYTPEHHHE CHA, TO CHabl, TIPHAGKEHHbIE H3BHC,
CTATHYECKH 3KBHBANEHTHbH, NOCKOABKY AEM0 KAaCALTCHA TEAd JAHHOrO
THUA, 2PPCKTHBHLIM CHAAM, YCKOPHIOUIHM YACTHUBL MAH 3AEMEHTbl MAcchl 3T0TO
Teta. 310 — Havano A'ANAaMGCPA; XOTA OHO W 3AKNKNYACTCH B HHKTOHOBOH
cxese, GYAyuH NpeaycMOTPEHO TPETBUM 3aKOHOM, HO ero bodee ACHAS dopumy-
ANPOBKA, akHas B 1743 rogy, npusesa K SOAbULIOMY YNpPOWEKHIO B paccmotpe-
HHI 3ANYTAHHLIX AKHAMHYECKHX BOMPOCOB MYTEM CBEACHMS HX K 3a044YaM CTa-
THKH, NPHMED YEr0 NPeACTABARET MpPHHAZAeMallee 1 AxaMbepy HCCASAOBa-
HHE KOJeGAHHA 3€MHOH OCH, BLI3LIBAIOWLErO npeaBapeysie paBHOAEHCTBHA,
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Takum 06pasom, Mbl MMeeM PSA PAITMUHOTO POAA BEKTOPOB-
Macc, COOTBETCTBYIOLHX PAAY YKE PACCMOTPEHHBIX HAMHU BEKTODOS.

Bo-nepsbix, Mbi HMEEM CHCTEMy BEKTOPOB-Macc ¢ OBMmuM
HAYAIOM, HAa KOTOPBIE MOXEM CMOTpDeTb, KaK Ha Cnoco6 Haobpa-
HECHUA pacnpeRe/eHns MacCsl B MaTePHANbHOH CHCTeMe MOA0GHO
TOMY, KaK COOTBETCTBYIOUIAS CHCTEMA BEKTOPOB M300paxaeT reo-
METPHYECKYK) KOHQHIYPAUHID CHCTEMBI.

Bo-BTOphix, cpaBHuBas pacnpeaeneHue macchl B ABa pa3any-
HBIX MOMCHTA BPEMEHM, Mbl [OAYYaEM CHCTEMY BEKTOPOB-Macce
TIePEMEILEHHUS,

BrictpoTa Maccsi-nepememeHus €cth KOMHYECTBO ABHMKEHHS,
noao6HO TOMY, Kak GBICTPOTA NepeMenleHMS eCTh CKOPOCTb.

HMsmeHenne xonuuecTBa ABUMXKEHHS 3a HEKOTOPOE BpeMs eCTh
HMIYBC, YTO COOTBETCTBYET H3MEHEHHIO CKOPOCTH,

BricTpora uameneHus xonmuecTBa ABHNEHHA ecTh JABHKYIIAR
CHNa, KaKk GbICTPOTA H3MEHEHHS! CKOPOCTH €CTh YCKOpEeHHe.,

68. ONPEAEAEHME MACCH-nAOWAAYU. Ecau MaTepHaab-
Hasi 4acTHUA JABUXETCH OT OJHOH TOUKH K JPYroH, TO yABOEH-
"Hasl MJIOLAAb, GNHCAHHAS BEKTOPOM 4aCTHUbI, NOMHOXEHHAS Ha

B MAcCy 4acTHUBI, HA3bIBaeTcs MACCOH - I0Wanbio nepeMererns

HACTHIE! OTHOCHTENbHO HAva/la, M3 KOTOPOTO MPOBEAEH BEKTOP.

Ecan naowans ymemaercs B 0gHOH naockocTH, To Hanpa-
BICHUE MACCH-MVIOWAH HOPMAIBLHO K 3TOM IMIOCKOCTH H MpO-
BEICHO TAKHM OOpPa30OM, YTO €CAH CMOTPETH 0O NONOKHTENBHOMY
HAaUpaBICHHUI0 HOPMANH, TO ABHXEHHE YaCTHUbI BOKPYT Hadalb-
HOH TOYKH KMCTCS MPOHCXOAMUAM 110 HANPABACHHMIO ABHKEHHS
HACOBOH CTPEIKH *),

Ecan nnomans me ymewaerca B omHo# naockocTH, To Tpa-
€KTOPHA YaCTHUBl JAOJMHA ObITH pa3neneHa Ha Y4CTH, CTOAb
MAZLIE, HTO KAXKAAT M3 HHX KAKETCA CoBNajawiued ¢ npamoit
JIHKEH, U MACCHI - NIOMIAZH, COOTBETCTBYIOMIHE STHM JACTAM, 101
XHbl OBLITH CAONKEHBI 10 NMPABHAY CHOMKEHHS BEKTOPOB.

69. MOMEHT KOaHYECTBA ABHXKEHHA '), BoicTpoTa n3me-
HEHMS MACCHl - MIOILAAK €CTb YABOEHHOE MPOM3BEJCHHE MACCHhl
HaCTHUBl HA NAOWAAL TPEYroMhHHKA, BEPUIMHA KOTOPOTO Haxo-

*) Ecat noansosathes aBCOMOTHWMN TCOMNHAMI, ZBIKEHe BOKPYT M0~
WALH NPOHCXOAHT MID HANDABICHHIO NPABOBPALIAIOIMErD BUHTOBOTO ABHXEHNA, B
KOTOPOM NOCTYUATENLHOR NEpeMelieHHe NPOUCXOUNT B1OAS HOPMATI NU ee Noa0-
KUTEALHOMY HANPABACHHIO.

) ¥ Makcseana: angular momentum. H. A.

-



V] O CBOWCTBAX UEHTPA MACCH MATEPMAJIBLHOM CUCTEMBI 45

AMTCS B HAYAT€, 3 OCHOBAHHE €CTh CKOPOCTh YAaCTHILL, H3MEpseMast
BAOAb JHHUH, NPOXOASILIel Yepe3 Y4ACTHIY IO HAMpPAaB/JIECHHIO ee
apuxenns. Hanpasienne a1oit Macewi - niowann ykassisaeTcs Hop-
Manbio, NPOBEACHHOH COIAACHO DAHHOMY BbilIe NPABUAY.

BbiCTpOTA H3MEHEHMS MaCChi-NIOUIAAH YACTHUH HA3LIBACTCH
MOMEHTOM KOJIKYECTBA ABHMKEHHS YACTHUB OKOJO HAYANA, CYMMa
He 3THX MOMEHTOB BCEX YaCTHIl HA3LIBAETCH MOMEHTOM KOJIHYE-
CTBA ABHXKEHMA CHCTeMbl OKOJ0O Hauana.

MoMeHT KOMNYECTBA ABHKEHHS] MATEPHAIBHON CHCTEMBI OTHO-
CHTENIbHO TOUYKH €CTb, CJEA0BATETbHO, BEJHYHHA, HMeIOILas
KaK ONpeNe/eHHOE HANDAB/ICHHE, TAK M ONpeNeNeHHLIX pasmep.

Onpesenenne MOMENTA KOMMYECTBA JABMKEHHS 4ACTHLBI OKOIO
TOYKH MOXKET ObITh HMAaHO HECKOJABKO MHAYE, KAaK IPOM3BEIEHHE
KOMUYECTBA JABHKEHHS YAaCTHUM OTHOCHTENBHO 3TOH TOYKH Ha
NEPNEHAMKYIAD, ONYWEHHHA M3 3TOH TOYKH HA HANpPaBJICHHE
ABYKEHHS YACTHUBl B 3TOT MOMEHT BPEMEHH.

70. MOMEHT CHJABI OKOJIO TOYKH. Bmcrpora BO3pacra-
HHSl MOMEHTA KONHYECTBA IBHMKEHMA * YAaCTHILE eCTb MpPOM3BE-
JCHHE YCKOPEHHA YAacTHUbl HAa ee Maccy u Ha REPNEHAUKYIRD,
OMYLICHHBIA M3 Hauand Ha JHHMIO, NPOXOAAIGYI0 Yepe3 HacTUIy
N0 HaMpaBJEHHIO YCKOPEHHS, APYTMMH CJIOBAMH, NPOHU3BEXLHUE
ABMKYUIEH Cabl, AeHCTBYIOLIeH HA MACTHIY, HA NEPNEHIKKYSP,
ONYIIEHHBIH M3 Hayala HA JAMHHIO ACHCTBHR STOH CHIBI.

[Tpon3aBeaeHHE CHIBL HA NEPNEHAMKYAAP, ONYIIEHHBIH U3 Ha-
YaJ1a Ha NMHHHIO ee NEHCTBHSA, Ha3bIBAETCH MOMEHTOM CHJ bl
OKOAO Hauvasa. ITOT MOMEHT €cTh BEKTOP, MPOBEICHHBIN
NEPNEHINKYIAPHO NVIOCKOCTH, MPOXOASIEH Yepes CHIY M HAYaao
H 10 TaKOMy HanpaB/eHHIO, YTO €CAH CMOTPETb BAOJb 3TOH
JAHBHH NO HaNpaBAECHMIO, 10 KOTOPOMY OHa MPOBEAEHA, TO CUAA
CTPEMHTCA ABHraTh YAaCTHUY BOKPYT Hayana N0 HANPAaB/ICHHIO.
HacoBOH CTPEIKH.

Orciona caenyer, uTO GHCTPOTA U3MEHEHHA MOMEHTA KOJHYe-
CTBA JABHXEHHA 4aCTHUBI OKOJO HAYasNa H3MepAETCS MOMEHTOM
OKOJO TOM K€ TOYKH CHAb, XEACTBYIOWEH HA yacTHLy.

BolcTpoTa H3MeHeHUs MOMEHTZ KOJMYECTBA ABIHKEHUS MaTe-
PHATBHOM CHCTEMbl. OKOMO Hauyaia H3MepRETCH, NoJOoOHBIM e
00pasoM, TEOMPTPHYECKOH CYMMOH MOMEHTOB CHJ, JAEHCTBYIOLLMX
HA YaCTHUBl 3TOH CHUCTEMBI. i

71. COXPAMEHME MOMEHTA KOJHYECTBA JABHXEHHS.
PaccmoTpum Teneph ao6ble  aBE YACTHIbI  CHCTEMBL. Cuasl,,
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AeCTBYIOIME HA 3TH JBE YACTHUBI H BO3RHKAIOLIHE H3 MX B3d-
HMOACACTBUS, PaABHLL, POTHBOMOIOKHE U AEACTBYIOT MO OAHOH
U Toit ke npamoi auxuu. OTCOAA cAeLyeT, YTO MOMEHTH 3TUX
CHA OKOJO M0G0 TOUKH, KAK Hayana, paBHb, NMPOTHBOMNOIOXKHLI
¥ PACNONOXEHBl Hd OQHOH M TOM e npaMoi. 3HAYAT, CyMMa
BTHX MOMEHTOB €CTh Hy/b. [T0ZOGHBIM e 06pa3oM, B3AUMOIEH-
CTBHE MEXIY BCSIKOM JPYroit napod 4acTHi CHCTEMbl COCTOHT H3
ABYX CWJ, CYMMa MOMEHTOB KOTOPHIX €CTb Hy/b.

UTak, 83aHMOACHCTBHE MEXY TE1AMH MaTEPHAABHON CHCTEMDI
He BAMSET HA [EOMETPUHECKYIO CyMMY MOMeHTOB cua. [lostomy
€IMHCTBEHHBIE CHJ/bl, KOTOPHIe HYMXHO PaccMaTpuBaTh NPH ONpe-
JIe/ICHUH FEOMETPHYECKOH CYMMBl MOMEHTOB, 3TO CHAbl BHEWHHE
N0 OTHOWEHHK K CHCTEME, TO-€CTb CHUABI, AeHCTBYIOULHE MEXAY
BCeH CHCTEMOM HAHM KAKOH-NHO0 4acThi0 €€’ H TelaMy, He BK/O-
YEeHHbIMH B CHCTEMY.

C/1e0BaTeAbHO, OHICTPOTA H3MEHEHHR MOMEHTa KO/MHYECTBa
ZIBHKEHHS CHCTEMb H3MEDSETCH TeOMETPUUIECKOH CYMMOH MOMEH-
TOB BHEMIHMX CHJ, AEACTBYIOWHX HA CHCTEMY.

Ecau nanpas/eHHs BCeX BHEIWIHMX CHA (POXOAAT 4epes Ha-
YajJo, TO HX MOMEHTH 'PaBHbL HYJAKO K MOMEHT KOAMYECTBA ABH-
MEHHA CHCTEMbl OCTAHETCA MOCTOAHHBIM.

Ecnu nnaneta onuchiBaeT OpOHTY OKOJAO CONHIE, TO Hanpa-
BCHHE B3aKMOAEHCTBUSA MEXKAY 060UMYH TeNaMH APOXOIHUT HEPE3
ux ofuuit uEHTp Macc. 3HAUMT, MOMEHT KOJAHMUECTBA ABHMCHHS
KaXAOTO TeJa OKOAO HMX OBINEro LEHTPa Macc OCTAETCH NOCTO-
SBHLIM, TIOK2 PACCMATPHBAIOTCHA TOJBKO 3TH ABa Tena, XOTA Ha
HEFO MOXeT BAMAThL JeficTBHe APyrux niaxeT. ORHAKO Ke, €ClH
MBI BKJIOUMM B CHCTEMY BCe [IAHETHI, TO leoOMeTpHUecKas CyMMa
MOMEHTOB HX KOJIHHECTB ABHXEHHA OKOMO MX OOWEro UEHTPa
Macc GyAeT oCTasaThCsl NOCTOSHHOM *), KaKoBbt Obl HM ObUIH HX
B3aMMOJEACTBHS, IPU YCIOBKH, YTO HHKAKAA CHAQ, HCXOAALLAA M3
TeN, BHEUIHHX MO OTHOLICHHIO K COMHEUROH cHcTeme, He AeACTBYeT
HEOJAHHAKOBHM O6pA30M HA PATHUHBIE WICHbB! 3TOH CHCTEMBI.

%) To-eCTb NAOCKOCTh NMOJHOTO MOMEHTd KOJHYECTBA ABIKEHHH COTHEYHOH
CHCTEMBl COXPaHAET HewsMEHHOE HanpaBieHWe 8 NMPOCTPAKCTBE.

[10cKOCTh 3TOrO PEIYABTHPYKWIETO MOMEHTA, HA3BAHHAR Janaacowm
LHEN3MEHAEMON MAOCKOCTBIO®, HMEET OCHOBHOE 3HAYEHHE AMA ONpEIeeHHA NB8H-
HEHHS COMHEUHON CUCTEMDI.



[VIABA MATASL
O PABOTE U 2HEPTHH.

72. OnPeREneuud. Pafoma®) ecTb AeACTBHE, MPUBO-
Afillee K M3AMEHEHHIO KOHPUTYPAUKUH B CHCTEME H
IPOM3BOAMMOE MPOTHB CHJB, CONPOTUBAAOUIEHCH
ITOMY H3MEHEHHIO.

Anepeuss eCTb CNOCOBHOCTD NPOU3BECTH paboTy.

Ecnu npupozamMaTepHanbHOM CHUCTEME TAKOBA,
YTO BCSAKHK Pa3, KAK CHCTEMA, NOLBEPrwUch PAAY
H3MEeHEeHHH, BO3Bpamaercs Kakum-1u60 o6pasom
K CBOEMY NepBOHAYAJBHOMY COCTOSAHUIO, NOAHAA
paboTa, nNnpou3BeNeHHAN BHEWHHMH AEATENAAMH
HajJ CHCTEMOH, paBHAa NOAHOH paboTe, MOTpaAyvYEH-
HOH CHCTEMOH HAa NpPEONIOACHHE BHEINHHX CHJI, TO
CHCTEMA Ha3bl BACTCS KOHCEPBAMUBHOU clcmeMold *¥).

73. 3AKOH COXPAHEHMA 3HEPTuM. [Iporpecc ¢uanueckux
HayK MPHBEN K OTKPHITHIO M HCCACNOBAHHIO PAa3IMUHbIX opM
SHEPTHH M K YCTaHOBKE TOJOMXEHHS, YTO BCE MAaTepHaAbHHE
CHCTEMB MOXHO DacCMAaTPHBAaTh KA4K KOHCEPBATHBHLIE, [ DH
YyCAOBHH, 4TO MPUHATH B pAacyeT BCe Ppa3nuyHble (GopMH
IHePrUH, CYIECTBYIOILUE B 3THX CHCTEMEX.

ITO NoNOKEHHE, PACCMATPHBAEMOE KaxX BLIBOA H3 Hab110AeHAS
H ONBITA, YTBEPXKAAGT, KOHEYHO, TOMBKO TO, UTO HOCe]e He

*) lponasesennas paboTa €CTb KOAHYECTBEHHAHd MEPad YCH.IHA, 3aTpaveH-
HOFO HA HW3MEHCHUS PACONOKERHST CHCTeMbl, BWPAKEHAAR YEPC3 PacXod 3HEp-
Thy, TpeSyloutiics aaa 3toro spdexra.

MNonATHe padoTsl 01DAa3yMeBaeT 3aNaC 3IHEPTHH, M3 KOTOPOro yepnaerca
pabora. :

*¥} B OTSHYHE OT CHCTEMbl, B KOTOPOW LeHHaR 3ueprua Gaaroaaps BAHAHHIO
TPEHHA NOCTENEHHO NPeBPALIALTCA B MEHEe LEHHble QopPMbl, HA3LBAEMOR pac-
censawiwef cucremoil. Cp. § 93.
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OBII0 OTKPHITO HH OAHOFO NPHMepa HE-KOHCePBATHBHON CUCTEMB,
Kax uayuwoe, naozoteopnoe nonoxenme, ono npuoGperaer,
OMHAKO, BCe GOAbIIYIO BEPOSTHOCTL BCACACTBHE NOCTOSHHO BO3-
PACTAIOWETO HMCTA CHENAHHEIX M3 HETO BHIBOJOB, KOTOPHE BO
BCEX Cy4asax ONpaBIAJKCh HA OMNbITE.

JAeHCTBUTENIBHO, YueHHe O COXpaHeHHH SHEPTHH eCTb €AHH-
CTBEHROE Obiee NOTOKEHHE, KOTOPOE OKA3ANOCH B COMMACHH € ON K-
TOM HE B OAHOH AMIIb QH3NKE, HO H BO BCEX ¢pu3uzeckux Haykax,

Byaysn npumsato, oHo pocrasaser GusKky - nccae xosarenio
TIPHHIAMN, W3 KOTOPOro OH MOXET BHBECTH 060l H3BECTHLIY
34KOH, OTHOCSINMHACA K (PHU3HUECKHM AIBICHHAM, ¥ KOTOPHH jpaeT
€My BO3MOXHOCTb OTKPHBATH OTHOLICHMSI MeXAY TAKAMM SBAC-
HUSMHM B HOBBIX OTPAC/AfAX HAYKH *).

Mo 3Toil NpHyHHE YKA3aHHOE MOJOKEHHE OGBIKHOBEHHO Ha-
3biBaloT 3axonom Coxpanenuss Jwepriuu.

74. OBIMEE H3JO0XKEHHE 3AKOHA COXPAHEHHA 3HEPTHH.
[Toanas aneprusg BcaKkon MAaTEePHAABHOH CHCTEMbI
€CTh BETHYIMHE, KOTOPOH HE MOXET HM YBEAUYHUTH,
M yMEHBPIWIHTD HUKAKOE B3auMONeHCTBHE MeXAy
HACTAMH CHCTEMb, XOTA OHa MOXeT 6HThL NpeBpa-
meHa B n1106y0 U3 QopM, KoTOopHe 3HEPrud cno-
co6Ha NMPUHATH,

Ecan nmox neficTBHeM BHeltHero No OTHOWEHHIO K CHCTeMe
dreHTa  M3MEHAETCH KOHOMUIypaUMA CHCTeMbl, NPUYEM CUJABE
CHCTEMBI  CONDOTHBJASIOTCH STOMY HM3MEHEHMIO KOHQHrypamum,
TO FOBOPAT, YTO BHEIIHHK areHT IPOU3BOAMT HAJX CHCTEMON
paboTy. B 3TOM canyuae sMeprus cucTeMs! yBeswuMsaeTcss Ha
KOIHYECTBO PabOThl, NPOU3BEACHHON HAJ HEI0 BHEIIHHM ATreHTOM.

Ecau, raoGopor, cuam cucrems MPOH3BOARKT H3MEHEHHE KOH-
¢urypauuy, KOTOPOMY NPOTHBOAEHCTBYeT BHewHHUE areur, To
TOBOPAT, HTO CHCTEMA COBEPINAET HAL BHEWIHHM areHTOM PaboTy,
H 3HEPIUs CHCTEMB! YMEHBIIACTCH Ha BENHUMHY PaGOTH, KOTOPYIO
OHa COBEpHIaeT.

Chenosatenbo, pa6oTa ecTb nepeBog SHEPTHM M3 OJHOM
CHCTCMN B IPYTyio; CHCTEMA, PACXOAYIOWAS SHEPTHIO, COBEPILAET

*) Beakni 3akom, oTHOCHIuHiCA K craaM CTaTHYeCKO}{ i HenoasHKHOH
CHCTCMBI, HESBHO COZEPHHUTCR B NOJAHOM BBIPAXKEHIM 148 IHEPTMH CHCTCMbl. Hos
B KHHETHYECKON CHCTEMC, TA€ CHTA NDPHMEHSETCA 148 NPOH3BOACTEA SHEPrUR
ARHXKEHHA, TPeOGYeTCR APYTON TPUHUMI, MADDHMED, NPHHLNN HAUMEHbITEro Aef-
cTRHA. Cw. Hu ke, ra. 1X.
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paGoTy Hal cucTeMoill, ee NoJy4aiolles, W KOJIHYECTBO SHEPTHH,
H3PAcXOJI0BAHHOA nepBOR CHCTeMO#, 'Bcerla B TOYHOCTH PaBHO
KOAHYECTBY SHEPIrHH, NPUOGPETEHHON BTOPOIO.

Ecrin MbI coenunnm 06e cucTembl B 0fiHy 60MbMIYIO cHCTeMY,
TO SHEPIUs NOJHONM CHCTEMBl HE YBENHYHBACTCH M He YMEHb-
LI3eTCt BCICACTBHE B3AHMOACHCTBHA MEXAY HABYMA YaCTHBIMH
CHCTEMaMH.

75. MaMEPEHME PABOTH. Paboty, coBepuennyr BHeuIHAM
Ar€HTOM HAA MaTePHANbHOH CHCTEMON, MOXHO ONPEeNeNUTb Kak
H3MEHEHHE B KOH(UIyDAUHH CHCTEMBI, NPOHCXOASILEe TNMOA Aell-
CTBHEM BHEIIHEH CHJIbI, CTPEMSIREHCA NPOH3BECTH 3TO UBMEHEHHE.

Tax, ecan uesoBex noARMMAET ONMH GYHT HA OAMH ¢yr or
SEMAM NPOTUB CHMJbI TAXKECTH, TO MM COBEPUIEHO ONpPeASNCHHOE
KOTHYECTBO palOTH, H3BECTHOE Y HHXEHEPOB NOJ Ha3BaHHUEM
dbynro-pyra.

B sToM cayuae uenoBek eCTh BHELUHHI areHT, MaTepuanbHas
CHACTEMA COCTOMT M3 3eMaM U (ynTa, USMEHEHHe KOHQUrypauum
€CTb YBEHYCHWE DACCTOAHHSI MEXIY MaTepHell 3emaAd M Mare-
pued dyura, a cunoi sBASETCS HANPABACHHAS BBEPX CHAA, NDPK-
JOMCHHAS YeNOBEKOM AJNA MOAHATHS (YHTa, paBHas WU NPOTHBO-
nonoxuasn secy ¢pyura. das toro, yrobnl MoAHaTh QGyHT ewme Ha
GyT Bhime, ecan 6bl TAXECTb GHIA NOCTOSHHON CHAOM, norpebo-
Bal0Ch Gbl TOYHO TAKOE Xe KOIMuecTBO paboTe.. Ha camom xese,
CHAA TSKECTH YMEHbIUAeTC ¢ MOAHATHEM HAX TNOBEPXHOCTHIO
3EMAH, TaK YTO (PyHTO-PYT He CThb TOUHO M3BECTHAS BEAWUHMHA,
€CMTH MBI HE.ONPeACJHM HaNpsXeHUe CHAB TOKECTH B AAHHOM
Mecre. ORHAKO e, IS UEJAH HINOCTPALMH Mb MOXEM IPHHATS,
YTO CHAA THKECTH TNOCTOSHHA A48 HeGoabumoro yucaa ¢yros
MOABbEMA, B B TAKOM cayuyae paboTa, NPOU3BEACHHAS IPH NOAHATHH
ynTa, 6vina 6b onur dyaro-gyr Ha kakANH GyT noamATHA.

Hns toro, 4yTo6B NMOAHATHL ABaAUATH (GyHTOB BOIBI HA BHCOTY
necatu ¢yros, Tpebyerca 200 ¢pyHTO-PyToB pabGoTh. HYro6H nox-
HTb OAMH (PYHT Ha BHICOTY HAecaTH (yTOB, Tpebyercs AecsaThb
$yHTO-QyTOB, 2 TaK KAaK MMEETCA ABAAUATH (YHTOB, TO BCH
paboTa B ABazUATH pa3 GoablUe, COCTABAAS ABECTH QYHTO-PYTOR.

CreoBaTebHO, KOAMYECTBO PaGOTH NPONOPLHOHANLHO NIPO-
H3BEACHHIO YHMCEH, NPEACTABATIOINX PHAOKEHHYIO CHAY M HEpe-
MEIeHHe 1O HAMPABJCHHIO CHJIBL.

Ecnu pabora pasna ¢yHrro-Qyry, 70 -CcHAOH aBaseTca Bec
({yHTa—BeIMYAHA, KAK H3BECTHO, PA3NUYHAA B PA3IUUHBIX MECTAX.

K. Maxceean. Mamepun u dsuncenue. 4
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Bec ¢yHTa, BbipaxeHHB B a6COMIOTHOM MEpe, UHCIEHHO DaBeH
HANDMKEHKIO CH/LI TSKECTH, BEAHYHHE, 0003HAUAEMON uyepes g,
3HAYEHHE KOTOPOH B NayHZalax Ha QYHT Mensercs ot 32,227 Ha
noarocax A0 32,117 Ha skBarope W Gecrnpele/NbHO YMEHLIIAETCH
no mepe yaadeHus OT 3emid. BripaxeHHas B AMHAX HA Trpamm,
oHa Mmensietca ot 978,1 mo 983,1. Urak, nas toro 4todbl BHIpPA-
3uTb pafoTy OXHOOODPA3HBIM K COMVIACHHIM CIIOCOGOM, MBl JO/IKHB!
OMHOMHKTh 4YHCAO (yHTO-PYTOB HA YHMCAO, TPeACTABAAIOLIEe
HAMPSDKEHHe CH/bl TRXECTH B AaHHOM mecre. Pafora BhIpaxaercs
TakuM 06pa3oM B nayHzal-pyrax. Mset 6yjseM Bceraa nonpasy-
MeBaTh, YTO pafoTa M3MepeHa TAKHM Crnoco00M H BbipAXEHa B
nayHnaan-pyrax, €M He yKasaHa HUKaKas APYras CHCTEMA U3Me-
penus. Ecan paboTa Bupaxesa B QyHTO-QYTax, TO UMEEM CHCTEMY
BECOBB X Mep, NPUUEM 3Td CHCTEMA HENo/aHa, eCAM MHl He
3HaeM TaKXKe HANPKEHHS CHABl THKECTH B AAHHOM MecCTe.

B meTpuuecxofi cucTeMe eAWHMIEH PaboTHl CAYKHT 3 PT, WIH
paboTa, npou3BEeNEHRANA INHHOH, ACHCTBYIOWEHR HA OPOTIHEHHH
cautuMmerpa. B naynpman-gyre comepwurca 421393,8 spros.

76. [TOTEHUHAABHAS IHEPTHA. PaboTa, cOBEpIIEHHAR YEAO-
BEKOM NPM ROAHATHH TKEAOTD TeJa, 3aTpayeHa Ha NpeojoaeHHe
PUTSHKEHUS MEXAY 3eMJeH H 3TUM TeJOM. JHEPrus MaTepHasb-
HOM CHCTEMBI, COCTOAILEH M3 3€MAH M TAKEAOrO Tesaa, MPH 3TOM
Bospactaer. Ecau TsxensiM TENOM fABASETCA CBHHUOBASA THPA
CT€HHHIX YacoB, TO SHEPrUsl YACOB BO3PACTAET MPH €€ MOAHATHH,
TAK YTO 4Yachl - MOFYT MTTH B TEYEHHE HeAe/H, HECMOTpS Ha
TPEHHE KOJEC M CONPOTHB/ICHHE BO3NYXAa ABMNKEHHUIO MASTHHKA,
M ellte pACXOAOBATH 3HEPIHI0 B APYrHX (OpMax, Kak, Halmpumep,
coo0lueHue BO3AYXY KoaeGaHuit, 671arogaps KOTOPHIM MBI CJbi-
IIMM THK3HbE 4YacCoB.

Korza uenoBek 3aBOAHT KapMaHHbIe Wachl, OH 3aTPa4HBAET
pa6oTy Ha usMeHeHHe (GOPMBI NPYKHUHBI, CKPYSHBas ee. JHEprus
NPYXHUHBL TIPK 3TOM BO3PACTaeT, TaK 4To, pacxpyquaam:b, oHa
B COCTOAHHMH [OMJIEPHHUBATb XOR 4ACOB.

B ofoux 3THX c/y4asx 3Hepruf, coOOIEHHAA CHCTeMe, 3aBM-
CUT OT H3MEHEHMsl ee KOH(pHUTYpaLuH.

77. KuueTHueckas sueEprus. OJHAKO, B OYEHb BAXHOM
KJacce ABACHWM pafoTa 3aTPAuMBAETCH HA H3MEHEHHE CKOPOCTH
Teaa, Haj KOTOPHIM OHAa cOBepluaeTcd. B kayecvse MpoOCTOro npH-
Mepa BO3bMEM Teqa0, ABHKYLieeCs O3 BpalleHHss NOoJA AeHCTBHEM
cuisl. [Tycrs macca tena—M (yHTOB ¥ NyCTh CUAa B F nayHAan108
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JEeHCTBYET HAa HEro MO HAMPABACHUIO ABMKEHUS B TeYeHUe [po-
MeXyTKa BpemeHH B T cexyHn. [Iycrb ckOpocTh B Hauane mpo-
MeXyTKa cocTaBasier V, a B konue ero V' ¢ytoB B cexkyHay,
M INYCTb PAaCCTOfiBME, MPOHAEHHOE TEJIOM B TEYEHHE 3TOTO Bpe-
MeHH, ecTb S ¢yToB. Havanbuoe koauuecTso asuxenus ects MV,
a xoHeyHoe MV’, Tak uto npupaimenue momenrta ectb M(V'— V),
M 10 BTOPOMY 33KOHY IBMKEHHS-OHO PaBHO F7T, MMOyabCy
«cuasl F 3a spemsa 7.
Orciona:

FT o= M(V' — V). (1)

Tax Kak CKOPOCTE BO3PACTAET PABHOMEPHO CO BPeMEHeM (KOTAa
CH/IA MOCTOSIHHA), TO CPEJBAS CKOPOCTh €CTh CpeaHee apHpmeTH-

o . i
YECKOE HAYANbHOW H KOHEYHOH CKOpOCTeH, Hau 5 (V'+ V).

Ml MOXEM OMPEAENMTH TAKKE CPEAHIOW CKOPOCTh ALACHHEM
NPOCTPaHCcTBa S HAa BpeMs 7, B TEUEHHE KOTOPOro OHO MPOMAEHO.
Orcrona:

S 1 ,
2=, (VW) @

[TepemMHOXafi COOTBETCTBYIOIME YieHbl ypassenuit (1) u (2),

noaygaem:
1 vy L
FS=2MV —QMV"f (3)

3aecy FS ectb paGoTa, npousseseHHas cunol F, AeHCTBYI0-
i Ha TENO, 3a BPEM#A, B TCYEHHUE KOTOPOro OHO NPOXOAMT Mpo-
CTPAHCTBO S MO HANPABAECHHIO CHJbI, H 3T paboTa pasHa UIGHTKY
1 1 1
5 MV’? nan 5 MV?, Ecan HasoseMm 5 MV3, uny nosoBHHY npo-
H3BEJICHUS MaCcChl Ha KBAaApaT CKOPOCTH, KHHETHUYECKOM

. 1 o

2Heprueii Tena B navane, 105 MV’ 6yaet KHHETHYECKOH 3Hep-
rHelt nocre JeHcTBHSA CHABL F Ha NpPOTSKEHHH nyTe S. JHeprus
BblpaX<€Ha 3JeChb B mayHpau-Qyrax.

Tenepr mMbl MOXEM BLIDA3UTL YDPABHEHME CAOBAMH CJAEAYIO-
wnM obpasom: Pabora, saTpayeHHas CH/IOH F HA H3MEHEHHE NBH-
HEHHSA Te1a, U3MEPACTCH NMPHUPALICHHEM KUHETHUYECKOH SHeprHH
TeNa 3a BPeMA ACHCTBMS CHJGL.
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Mbl goKa3zanu, YTO 3TO BePHO, €CNH NPOMEXYTOK BPEMEHH
TAK Maa, YTO Mbl MOXKEM CUMTATh CHAY TIOCTOAHHOI B TedeHue
3TOrO BPEMEHH, 4 CPENHIOI0 CKOPOCTb B TEeYEHHE 3TOro npome-
KYTKA 332 CPeJHIOW apudMEeTHUeCKYI0 CKODOCTEH B Hauale U B
KOHLE APOMEeXYTKA. JTO MPEANONOKEHUE, KOTOPOE B TOUHOCTH
CMpaBeA/IHBO, €CM CHNA NOCTOSTHHA, KAK 6bl BeAMK HM OB npo-
MEXKYTOK, CTAHOBHTCS, B OOLIEM Cayuyae, BEPHBHIM CO BCE BO3pa-
CTAKUEUM NPUOTHKERHEM, KOTAA B3ATHIN POMEKYTOK BpEMEHH
ZAesnaeTcs BCe MeHbIUe i MeHblie. Pazgeaus Bce Bpemsi AeHcTBHS
Had Manbl€ 4Y4acTH W AOKA3aBILUH, YTO B TCUCHHE KAXROH K3 STUX
uacTed NpousBefieHHas paboTa paBHA NPUPALLEHHIO KMHETHYE-
CKOM SHEPTUM TeNa, MLl MOXEM, CKAaAblBAR NOCAEA0BATEAbHbIE
yacTy paboTh U MOCAE10BATENbHEIE MPUPAIEHHSA SHEPFHH, IPUATH
K TOMY pe€3yJbTaTy, YTO NOJAHas paoTa, NPOM3BEAEHHAT CHIOH,
pasHa NOJHOMY NPUPALIEHHIO KUHETHURCKON 3HEpruu.

Ecau cuia aelcTBYeT Ha TeN0 NO HANPABACHHIO, NPOTHBO-
JIONONHOMY €ro JBIMEHHIO, TO KHHETHUYECKAas SHEPrHs Tesa
Gyner ybniBaTh, BMECTO TOrO, 4TOGBl BO3PACTATh, H CHAA, BMECTO
TOro, YT06bl MPONM3BOAUTL Hafl TeJOM paboty, Oyaer AeHCTBO-
BaTb KaK COMPOTUB/AEHHE, KOTOPOE TENO NPEOONEBACT B CBOEM
asuxennn. OTCIOAa BBRITEKAET, YTO ABHIKYLUEECH TEI0, OKAMECT
OHO B JBHXEHHH, MOMNET COBepwaTh paboTy, Opeoaoaesas
CONPOTHBIERKE, H paboTa, NPOU3BEACHHAS JBIXYUIUMCA TEIOM,
‘paBHa yObla¥ er0 KMHETHYECKOH 3HEPTHH, MOKA, HAKOHEL, KOrid
TENO MPHAET B COCTOSHHE (IOKOS, €ro KHHeTHYeCKas 3Heprus
He OyIeT HcuepmaHa, ¥ BCS N[POM3BEIEHHAS HM pabora Oyzer
. TOTAA paBHa TONHOW KMHETHUYECKOA 3HEPrHH, KOTOPOK OHO
062amaN0 BHauane.

Tenepp Mbl BMAMM, HACKORBKO MOAXOAMT HA3BAHME KHHe-
THYECKON 3HEPI MY, KOTOPHM MBI JO CHX NOP TNOAb30OBA-

JUCH NMPOCTO KAK HAHMEHOBAHMEM AASI 0603HAYCHUA NpOU3Be AEHKA

1
9 MV?. Beab, sHeprusi teaa Omaa onpeieneHa Kax CHOCOGHOCTD

ero K COBEePIIEHHIO PaGOTLI, N U3MEPSETCH OHa paboTol, KOTOPYIO
TeJI0 MOXET Npou3secTH. KuneTHueckas sHeprua Tena eCTes
SHEPTHA, KOTOPO# OHO 00/3aJaeT B CHAY CBOErO ABHIXKEHUS, H

MBI TONBKO HTO NOKAa3anaH, YTQ €€ 3HayeHue BRIpAXACTCH 4epes

%MV2 HAH -;MV. V, To-ecTb nonoBHHOM npou3BeeHHS €ro

MOMEHTA Ha CKOPOCTb.
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78. Cunel, AEHCTBYIOUIHE NMOX OCTPHM YIJOM K HA-
NPABNEHHIO ABWXEHHA. Ecam cumna nmeficteyer nHa Teno
MOA TNpsAMBIM YIVIOM K HANPABJACHHIO €ro ABHXEHHS, TO OHa
HE CcOBepwaeT paGOTHl HAA TeNOM M M3MeHSeT HanpaBAcHHe,
HO He BeJAUYHHY cKopocTH. CAemoBaTeNbHO, KHHETHYECKAs
PHEPTHA, BaABHCALLAs OT KBAJAPATa CKOPOCTH, OCTAeTCH He-
H3MEHHOH, .

Ecnu HanpaBaeHue CHABI HE COBNAAAET C HAMPABACHUEM ABH-
KEHHUS TeNa U He NePIeHAUKYASTPHO K HEMY, TO Mbl MOXEM pPasio-
KUTb CHAy HA ABe cC/arawuiue, OJHY HOA NDPAMBIM YIJIOM K
HANPAB/ICHHIO ABJIKEHUA, 4 JAPYTYIO MO HANPABAEHUIO ABHMKECHHS
(WAH 0 MPOTHBOMO/IOXKHOMY HANPABJEHHIO). .

[lepBasi U3 3THX CA2rawIWHX MOXeT ObLITh OCTaB/JeHa 6e3
PACCMOTPEHMA BO BCEX BBIYUC/ICHHAX, KACAIOWMUXCH SHEPTHH, TAK
KaK OHa He cOBepliaeT paboTH HaJ, TeJOM H He H3MeHseT ero
KHHETHYECKOH SHEPrHUH.

Bropas caaramowas ectb Ta, 1(0'ropyro MBI YK€ PacCMOTpenH.
Ecau OHa MMeeT HanpaBieHHE ABHXEHHUSA, TO OH4 yBeAUUHBAET
KHHETHYECKYI0 SHEPrHI0 Te/a HA BEJAHYHHY paGoThl, NPOH3Be-
JdeHHolk e Hax Ttenom. Ecau oHa HMeeT NPOTHBOMOIOXKHOE
HaNpaBJEHUE, TO KHHETHYECKAS 3IHEPTHsA TeJa YMEHbLUAeTCs Ha
BEIHUMHY DAGOTH, NPOHU3BEAEHHOR TEAOM MPOTHB CHABI.

Hrak, B0 Bcex ciyuasix NPUpALIEHHE KMHETHYECKON SHEPTUH
paBno paboTe, COBEPIIEHHOM HAJ TeJAOM BHEWSHHM AareHToM, a
y6binb KHRETHYECKOH 3HEPTUH PaBHa paboTe, COBEPIUICHHOH Te-
JI0M NPOTHB BHEIIHETO CONPOTHBACHKA.

79. KHHETHYECKAS SHEPTHUSl ABYX YACTHI, OTHECEHHBIX
K UX HEHTPY MACCH. KHHeTuqecxax IHEPrUsi MaTepHaabHOK
CHCTeMBI PABHA KMHETHYECKOH IHEPTHH MAcCHi, PaBHOH Macce cu-
CTeMBl M JBHXYIIEHCS €O CKOPOCTBIO LEHTpa
MaCCHl . CHCTEMBbI, CAOMEHHOR ¢ KHHEeTHYeCKOH
JHEDPTHEH ABHMEHMS YacTel CHCTEMBI OTHO-
CHTEJBHO €€ LIEHTPa MaccHl.

Haunem co *caywas zByx ' yactuu, Maccwl
KoTopuix A K B, a ckopoctH npeACTABACH bl p4
Ha AHarpaMMe CKOpPOCTeH JHHHSIMM 04 U
0b. Ecan ¢ ecTh LEHTP MACC 4acTHIL ¢ Mac-
COi A, NoMeIueHHOH B TOYKE &, M YaCTHILI C Maccok B, nome-
WEHHOH B TOYKE b, TO OC NPeACTABHT CKOPOCTh LEHTPa Mace
JBYX HACTHL.

Q ¢ b

bur. 10



54 K. MAKCBE. - - MATEPUS U ABUKEHUE [Fa.

Kunetuueckass 3Heprus CHCTEMbl €CTb CYMMa KHMHETHYECKHX
SHeprufl uacTHL, WU

1 - 1 iy
— 2 . 2
T—QA.oa —{-23.08’.

Buipasus 00® u 0b® uepes oc, ca W cb m yroa oca =S¥,
ROJYYHM
rl g o -
T= —2-— —1—2A caz A.oc.ca.cosd
1 — B .
+§ B.oct+ ‘Q B.ch:—B.oc.ch.cosh.
Ho Tak Kak ¢ ecThb LeHTP Macch A, NOMELLeHHOl B TOUKe &,
U Macchl B, MOMEINeHHOR B TOuUKe b, TO

A.cat-B.ch=0.

Orcioaa, Cx1anLIBaR, HMEEM:

2(A+B)oc?+ YA, et ;B b,

TO-eCTh KHHETHYECKAss 3HePrHs CHCTeMbl JABYX uacthuy A u B
paBHAa KHHETHUECKOR 3Hepruu Macchl, paBHoi (A - B), nsu-
KyLeRcsT €O CKOPOCTBIO LEHTPAa MacChl, CNOXKEHHOH ¢ KuHe-
TUYECKOH 3Heprueil JABUMEHHS UACTHIL OTHOCHTENLHO UEHTPA
Macch.

80. KHHETHYECKASt SHEPTMS MATEPMAJBHOK CHCTEMH,
OTHECEHHOW K EE UEHTPY MACCH. Mb Hauanu co cayuas
ABYX YaCcTHH, TaK XaK OYEBMIHO, HTO ABHAKEHHE YaCTHUB €CThb
JABHKEHUE €€ LeHTPA MAacCChl, U A0Ka3anHu CnpaselaHBOCTbL HAlLero
NpeAnoKeHust A8 CHCTeMbl M3 aByx uactnu. Ho ecau mpendno-
MEHHE CNpaBelTHBO A8 KaXA0K M3 ABYX MaTepPHAIbHBIX CHCTEM,
B3ATHIX NOPO3Hb, TO OHO AOMKHO ObiTh CHPAaBeAIHBO AAs CH-
CTEMbl, KOTOPYIO OHH BMecTe ofpasyioT. B camow znene, ecin Mbl
NPeAnoNOXNM, YTO BEKTOPH 0& U 0b M306PakalOT CKOPOCTH
LEKTPOB MAcC- ABYX MaTepHaibHBIX cuctem A u B, To oc u30-
6pa3nT CKOPOCTh LEHTPA MAcC COeJMHEeHHOH cHcTeMbl A+ B, u
ecau 7, npeAcTaBAsieT KHHETHUECKYIO 3HEPTMIO JIBHIKEHUA CH-
CTeMhl A OTHOCHTEABbHO €¢ COOCTBEHHOTO LEHTpa Macc, a Tz—
TO € CaMOe AAS CHCTeMbl B, Toraa, eciu NpeiloXeHue cnpa-
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BEAJHBO And CHCTEM An B, B3ATBIX B OTAE€NLHOCTH, KHHETH-
yeCKass 3HEepPrusl CHCTEMBI A ecTb

?2-,4. oa®+ T,
4 KUHETHUECKAs SHeprus CUCTeMbl B
3 B.ob+ Ts.

CJ]EILOBaTeJleO, KHHETHYECKAA 3HEPTHA COEIHHEHHOHU CHCTEMBI
paBHa ’

yA.0atL ) B ok Tat T
HIH
S(A+B)oct+ LA car - Tt ) B. cbr T,

[MepBeIfi uneH npeacTaBnfeT KHMHETHUECKYIO 2HEPTHIO MACChl,
paBHOH Macce BCeHl CHCTEMEI, ABHXKYIMEHCA CO CKOPOCTBK LEH-
TPa MAacChl BCeil CHCTeMBbl. .

Bropoit B TpeTuit uaeHbl, BMeCTe B3ATHIE, TPEACTABAKIOT
KHHETHYECKYIO JHEPTHI0 CHUCTeMbl A OTHOCHTEABHO LEHTpa TsMe-
CTH BCell CHCTEMbl, 3 YETBEPTHIA M MATHIA YICHBI MPEACTABAKIOT
TO Xe CaMoe JAAf CHCTeMH B.

HTak, eciu npeanoxeHHe CnpaBeAIMBO ONS ABYX CHCTEM
A u B, B3THIX B OTACJBHOCTU, TO OHO CNpaBediuBo U JJs
cucTeMbl, cocTaBaennoit u3 A u B. Ho Ml s0kxasann, uyto oHo
CMpaBeMBO JAA . CAyuas ABYX W4acTHL; 3HAYHT OHO CHpABER-
JAMBO IJfi TPeX, ueThHipex Wiau J100ro APYyroro 4ucaa uacTHL,
a, CeA0BATeIbHO, U AAS BCAKOH MaTePUaNbHOH CHCTEMBI.

KuneTHueckas HEprus CHCTEMBI, OTHECEHHOH K €€ NEeHTpY
Macchl, MeHbllle €e KHHeTHHEeCKOH 3HeprHM OTHOCHUTE/bLHO BCAKOH
JApYrof TOYKH.

B camoM jene, nocaeanss BeNHUMHA TIPEBOCXOAMT NEPBYIO
Ha BEJIMYMHY, PABHYK) KHHETHYECKOH 9SHEPIHH MAacChl, PaBHOMH
Macce BCel CHCTEMBI, ABHKYILEHCS CO CKOPOCTHIO UEHTPA MacChi
OTHOCHTENBHO 3TOH APYrod TOUKM, a TaK KakK KHHeTHYecKas
HEPTHA €CTh BEJHYHRA CYHECTBEHHO TONOXKTEAbHasH, H3GHTOK
JOJKeH ObITh NONOXHTENCH,
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81. TToNE3HAS KHHETHYECKAS 3HEPTHA. Mbl Buaean yxe
B § 64, uTo B3aumMomefcTBHE MeXIY YaCTAMH MATepHAABHOMN
CHCTEMBl HE MOMET H3MEHUTb CKOPOCTbL UEHTPa MACCHl CHCTEMBY.
CrenoBaTensHo, Ha Ty YaCThb KHHETHYECKOH 3HEPIHM CUCTEMBI,
KOTOpas 3aBHCHT OT ABHKEHHSN LEHTPAa MAacChl, HE MOMET OKa-
3bIBaTh BAMAHUS HUKAKOE BHyTPeHHee NeHCTBHE CHCTeMH. [1o-
STOMY HEBO3MOXKHO NpPEBPaTUTh 3Ty 4YAaCTb 3HEPIHK B paboTy
NOCPeACTBOM B3aUMOACHCTBHS HacTel cucTeMbl. [loka: cucTema
paccmaTpHBacTCs cama 1o cefe, sta sHeprus OGecnonesna. Oxa
MOXeET OBTb NpeBpalieHa B PaBoOTy TOALKO MOCPEACTBOM B3a-
HMOLEACTBHS Mexay STOH CHCTEMOH u KAKOW-HMOY b Apyroi
MaTepHA/TbHOR CHCTEMOM, BHEILHEH MO OTHOWEHUID K Hell.

Wrak, ecan Gyaem paccmMaTpuBaTh MaTePHaNbHYI0 CHCTeMYy,
He CBA3aHHYIO C KaKOM-HHOYAp APYTOH CHCTEMOH, TO ee mnoses-
Has KHHETHYECKAasl 3HEPTHHA €CTh SHePrusl ABHXEHUN yacTelt
CHCTEMB! OTHOCHTEJbHO €€ LEHTPa MACCH.

[Tpeanonomum, 4TO B3RHMOAEHCTBHE MENIY HACTAMU CHCTEMb
TaKoBO, YTO 4epe3 HEKOTOPOE BpeMfA KOH(DUrypauMst CHCTEMbI
CTAHOBHTCS HEH3MEHSEMOH, HA30B€M 3TOT NPOUECC OTBEPAL-
BaHHEM CUCTeMbl. MBI HOKA3a/H, YTO MOMEHT KOAKHUYECTBA ABHIKE-
HB BCEH CHCTEMBl He H3MEHAETCH HU OT KAKOrO B3aHMOJEH-
¢cTBHA ee uacted. CneAOBATENBHO, €CAM HAYAJAbHBIZ MOMEHT
KOJHYECTBA JIBUKCHHUA €CTh Hy..'lb, TO cHcTema, Korga ee dopma
CAENACTCA HEH3MEHAEMOHU, He OyHeT BPAIATBLCA OKOAO CBOETo
LEHTpa MacCul; HG €CAH OHa BCE X NBHXeTCH, TO OyJeT ABH-
raThCl napannenbHo camoit cefe, m vactd ee GyAyT B TOKOe
OTHOCHTENbHO UEHTPA MaCChl. 3HA4MT, B 3TOM C/lydae, BCH NO-
Ae3Had 3neprus OyHer npespaiera B paboTy B3aUMOAEHCTBHEM
yacreil BAPOAOMKEHUE OTBEPACBAHUA CHUCTEMHI,

Ecnu MOMEHT KOMMYECTBa ABHKEHHS CHCTEMbl HE HYAb, TO
OHa OyJeT KMMeTb TOT K€ CaMblif MOMEHT mnocJae OTBEPAEHHSA.
Ona 6yserT Bpamarsbcs OKOJAO CBOEro LEHTpa Mace, a noTOMY
- 6ymeT ewe 061afath HEKOTOPOH OCTATOMMOH 3HEPrHel JBHe-
HASL OTHOCHTENbHO 3TOIO [OCAEAHETO, He MNPEBPALUIEHHOO B
pa6ory.

Ho ecau wactam chcrems! nmpefocTasiexa BO3MOXHOCTD yia-
JATHCA ADYT OF ApYrd NO HANPAaBAEHHAM, RECPHEHAWKYASPHEIM
K OCH MOMEHTA KO/JIHYECTBA XBHIKECHHS CHCTEMEl, M €CAH CHCTeMa,
PACLINDHBIUHCE TakuM O06pa3oM, OTBEPAEBAET, TO OCTAKIASACH
KHHETHYECKA® SHEPrUS BPalleHUs OyAeT TeM MEHbLIE, 4eM Go/blie



V] O PABOTE W 3HEPTUA ' 57

pacilupeHHe CHCTeMH, TaK 4YTO, B JOCTATOYHOH Mepe pac-
MWIHPAS CHCTEMY [Mpexje 4eM OHa oTBepieer), Mbl MOmeM cie-
J1aTh OCTAIOWYIOCH KHHETHUECKY 3HEPIHI0 CKO/b YFOAHO ManOk;
TaKHM 0GPa30M, BCS KMHETHYECKAS SHEPTHH OTHOCUTENBHO UEHTpA
MacChi CHCTeMb! MOXET ObiTh npespameHa B paboTy BHYTpH
CUCTEMHI. - . '

82, TorEHurMANBHAR 3HEPrUa. [lOTeHUMATLHAT SHEprus
CUCTEMBI €CTh €€ CMOCOOHOCTb K COBepUIeRuio paboThl [Han Apy-
THMH CHCTEMAMM], 3aBHCSIUIAS OT OBCTOATEABLCTB, OT/JHUYHBIX OT
ABWHKECHHA CHCTeMEl. [pyrumMu c10BaMM, NOTEHLUANLHAT SHEPrus
3ITO~—Ta IHEPTUN, KOTOPAR HE ABAAETCH KHHETHUECKOM.

B Treopernueckoit MaTepuanbHOM CHCTEME, KOTOPYIO Mbl CTPOUM
B HameM BOOGPaXKEHHH M3 OCHOBHBIX NOHATHH MaTepuu K
ABUXEHUSA, HE CYUIECTBYeT APYrHX YCAOBHH, KpoMe KOHQHTY-
palid M IBMKEHAS DPA3MHUHBIX MacC, U3 KOTOPHIX COCTOMT CH-
crema, 3HAYHMT, B TaKOH cuCTeMeé OBGCTOATE/ALCTBAMH, OT KOTO-
PHIX JAO/MKHA 3aBUCETh 3HEPrUsl, ABJIAIOTCA TOALKO ABHXKEHHE H
KORMHTYpAUMA;, 3 TaK KAK KHHETHUYECKAs SHEPrHA 3aBHCHT OT
EBHKEHHS, TO MOTEHUHAALHAX 3SHEPrUf AO/KHA 3ABUCETH OT
KOH(pHUTYypauuu.

Mpi 3HaeM, 4TO BO MHOTUX NeHCTBHTENBHBIX MaTepPHAALHBLIX
CHCTEMAX YACTb 3HEPTHH 3aBUCHT OT KOHQurypauuu. Tak, qacosan
NpyxuHa HMeeT Goablle SHEPTHM, KOrZd ORA CBEPHYTa, YeM
TOTA3, KOrZa OHA HY4cTHYHO PasBepHyTa, a /Ba MATHHTHBIX
6pycka, NOMEUMIEHHbIE DPSAOM, HMMEIOT O0/bUIE 3HEPIHH, ec/aH
KX OJHOMMEHHBIE TOJIOCH OGpauIeHb! B OZRY H Ty XKe CTODOHY,
4eM B TOM C/yyae, €CMH OHH CJAOXKEHbl PAIHOMMEHHLIMH
MOTIOCAMH.

83. ¥neyrocTe. Ha npumepe npyxusel Mbl MOXeM npocne-
JHTb CBSI3b MEXJY CBePTHIBAHUEM NPYKHMHB H CHAOH, KOTOPYIO
OHA [OC/Ie 3TOTO OGHAPYMHMBAET, NpeACTaBAAs ce6e Npyxuuy
paszeneHHod (B BOOOPAaXKEHMH) Ha BeCbMa Ma/ble YHacTH UAH
snemeHTH. Korza npyxuuy ceepTwBaioT, $opma Kawao#h u3
3THX MaIbIX YacTeH H3MEHAETCH, M TaKoe M3meHeHue GopMbl
TBEPAOro Teaa HaswipaeTcs Jedopmauueil.

B tBepabix Teaax aeopMauHsi CONPOBOKAACTCH BHYTPEHHEH
CHNOH MM HANPOKEHHEM, T¢ Teid, B KOTOPHIX HaNpsiKeHue
3aBHCHT TOMBKO OT AeOPMALHMH, HA3BIBAIOTCH YOPYyTHMH, a
CBOACTBO, B CHAY KOTOPOro Ae(OpPMAUNs BHI3LIBAET HANPSKEHHE,
_Ha3BIBAETCA YN PYTOCThIO.
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OTciona My HaXoanM, YTO CBepTHBaHNeE NPYXKHHB CBS3AHO
C Aedopmanueli €e SMEMEHTOB, U YTO BHEUIHSISE CHAQ, oBHapy-
KUBaEMasl NPYKHHOH, €CTb PABHOLEHCTBYIOLIAS HANPSIKEHUA B
ee 3NeMEHTax. :

Takum o6pasoM, mbl 3ameHsem HeoCPe ACTBEHHOE OTHOLIEHME
MEKLY CBEPTHIBAHHEM RPYKUHBI M CHAOH, KOTOPYIO OHA OGHa-
PYXHBAET, OTHOWEHHEM MEWIY ReOPMALHIMM M HANDDHKEHAAMH
31€MEHTOB [PYHHHEL, TO-€CTh - NONHOE NepeMellleHHe U MOAHYIO
CRTY, OTHOLICHHE MEXAY KOTOPHMH MOXET B HEKOTOPHIX Cay-
HaAX MMETh MPE3BBIYAHHO CAOMKHBIN XapakTep, Mbl 3aMeHseM
MHOXECTBOM leQOpMalui W PABHBM YHCIOM HanpsKeHHH, npu-
4eM KaMpan Aedopmanus CBA3AHA C COOTBETCTBYIOIUMM eif Ha-
NpAXEHHEM TOPa3no 60Jee NMPOCTHIM OTHOLIEHMEM.

Ho npu BceMm TOM, MPUPOAA CBA3M .MEXKIY KOH(pMUrypauuei
A CHAOM OCTAETCH CTOMb XK TAMHCTBEHHOH, KaKk u panbue. Mept
MOXEM AMIbL OTMETHTH' (DAKT CYINECTBOBAHUS 3TOH CBSI3H, H
€C/M MEl HA30BEM BCE TAaKME IBICHHS ABICHUAMH YOPYTOCTH, TO
MOXET OKa3aTbCH OYeHb YAOOHBIM KJIAaCCHOHUUMPOBATBH WX TAKHM
06pasoM, npy yCnOBHH, YTO MH Gylem TOMHHTDb, YTO NMPUMEHe-
HHEM (/0B ynpYrocTb Mbl He NPETEHAYeM HAa OOBACHEHHE NpH-
HWHb CBS3W MEWAY KOHQUIypauuedr u sueprueii.

84. JEHCTBHE HA PACCTOSHHM. B CrTy4ae ABYX MAariuToB
HET HHKAKOrO BHAMMOrO BRUIECTBA, CBASLIBAIOLIENO TEAa, MEXIY
KOTOPHMH CYWIECTBYET Hanpsenue. [1pocTpancTBo Mexay mar-
HUTAMK MOXET OBTb HanoJHEHO BO3JAYXOM MAH BOZOW, WIH Mbl
MOXEM NOMECTHTH MATHUTE B COCYN M HAYaTb yA4AsiTh H3 Hero
BO3AyX HACOCOM, NOKA MATHHTHl HE OKaXYTCS B TOM, YTO
OOGBIYHO Ha3bIBAIOT MYCTOTOH, M BCE XKE B3anMOAeHCTBHE MEX LY
MarHUTaMM He H3MEHHTCA. Mbi MOXEM NOMECTHTh MEXAY Marsu-
Tamn Qaxe TBEPAYI MIACTHHKY CTeKNa, MeTal1a Wid JepeBa,
A BCe elie HAMLEM, YTO B3aMMONEHCTBME MATHHTOR 3aBHCHT
CAMHCTBERHO OT HX OTHOCHTENLHOTO MONOKEHHS U HE H3MEHAETCS

- 34METHO, €CIH NOMECTHTE MeXAY HHMM KakOe-HHGYIb BEIECTBO,
AHWL OB 3TO He ObIA OAMH M3 MarHMTHBIX METANKOB. [Toatomy
A3AHMOACHCTBUE MEA(Y MArHHTAMK OOLIKHOBEHHO HA3WBAKOT
AeACTBHEM HAa PAaCCTOSHHWA.

By crenansi nomertkn, u NMPHTOM He §e3 HeKOTOporo
ycnexa '), pasioxuTh 5TO NeHCTBHE Ha paccTOAHHM Ha Henpe-

'_‘_) Cyv. Krapx 'Makcreaa Treatise on Electricity and Magnetism,
Vol. 11, Ant. 641, IConpemennLie  ncenegosanns NpHBOIAAT K HEOGXOAHMOCTH
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PbIBHOE pacnpeiercHye HAMPSKEHUR B HEBHIMMON Cpefe u ycra-
HOBHTb TaKHM OOPA30M aHANOTHIO MEXAY MACHUTHHIM AEHCTBHEM
H IeHCTBUEM NPYIKUHDI UIM BEPEBKM NPU MEpPEAaye CHA, HO BCE
Ke TOT OOWMA PaKT, YTO AeOPMAUMH, MM H3MEHEHHS KOHH-
TYPAltHH, CONPOBOXKAAIOTCH HANPSKEHUIMH WM BHYTPEHHHMH
CHJAMH, M 4TO TIPH 3TOM B Ae(DOPMHPYEMOI CHCTEME HAKONASETCH
SHEPTHA, OCTaeTCHA (aKTOM, KOTOPHIH eme He Obl1 OGBACHEH,
HCXOAS M3 Kaxoro aubo 6onee OCHOBHOrO NpHHUMMNA,

85. TEOPNA NOTEHHUKANBHOM 3SHEPIHH CJAOXKHEE TEO-
PUH KHHETHYECKOH SHEPrUU. Mb npu3namu, 4TO 3Hepras
NATeDHANTBbHON CHCTEMbl MOXET 3aBHCETb OT e€e KOH(UrypauHu,
HO XapaKTep 3T0H 3aBHCHMOCTH MOXET OBITh ropasjo 6osee c1o-
XEeH, HeM XapaxTep 3aBUCHMOCTH KMHETHYECKOM 3HEPTHH OT JBH-
XKEHUS CHCTeMBl. KHHETHUYECKYIO SHepPTHI0 MOMXHO BHIUMCIKTL O
ABHXKEHHIO 4aCTeH CUCTEMBI OMPEALJEHHRIM Cnoco60M. MBI yMHO-
KAeM MacCy Kax oM 4acTH Ha NOAOBUMHY KBalpaTa €€ CKOPOCTH
v Oepem CyMMy BCEX TaKHX TNpousBeleHui. [loTeHIMaabHas
€ 3IHEPTHA, BOSHHKAIOLad M3 B3aMMOJEHCTBME HABYX uacTeit
CUCTEMBI, MOXET 3dBHCETh OT OTHOCHTENBHOTO MOJQKEHMA HacTel
N0 33aKOHY, KOTOPbIA MOMKET GHITh PAa3NMuEH B PAB/IMNHBIX CAy-
nagx. Tak, ecan aBa GWANMAPAHBIX LIapa NPUGAMKAOTCH Apyr
K Apyry € HEKOTOPOTO PACCTOAKMA, TO MeXKAY HMUMM HET HMKa-
KOro QUIyTHTEIBHOrO B3aMMOJAEHCTBHUS, MOKa OHH He cOAN3ATCH
HACTOJbLKO, Y4TO HEKOTOPHE 4YacTH OYAYT Ka3aTbCA B COMPHKOC-
nosennu. [las Toro, uTo6ul eute 60/€e COAUIUTH LUEHTPH LapoB,
HY)XXHO 3aCTaBHTb CXAThCA CONPHKACAWOLIHECS YACTH, a 3TO
TpebyeT 3aTpaThl paGoThI.

3HAUNUT, B 3TOM CaAydae NOTCHUHAAbHAS IHEPIrUs MOCTOSAHHZ
AJs BCEX PACCTOSAHME, GOALIIMX PacCTOAHMA B MOMEHT NEPBOroO
IPHKOCHOBEHNSA, a 3aTeM ORICTPO BO3PACTAeT € AANbHEHILNM
yOniBaHueM paccTosinus, '

Cuna, neficTByioIman MeX 1y MarHuTaMu, H3MEHRETCS C paccros-
Hit€M 10 COBEPLUEHHO APYTOMY 3aKOHY, H Mbl B CaMOM JeJe y6exa-
€MCH, 4TO TONBKO OMLITOM MOXHO YCTAHOBUTB QOPMY 3aBHCHUMOCTH
MeXAY KOH(HIypauuelh CUCTeMbl H ee NOTeHUHAAbHON 3HEepTHeH.

NPEANOAAraTh, HAIHYHE KOTHYECTBA IRMMCHHA B CPEAC, KOTOPOE OGHAPYKHBAETCH,
HaNpUMeEp, KDOME HANPSIREHHS eule H B NABNCKHH H3AYMEHHHA; CPABH. MPHAD-
#enne K Collected Papers Motintuura (L H Poymting). 3710 e npuxogurcs
MPHHIMATD 3t 14 HCTOAKOBAHMS TEH3OPHANBHONO NOIA B COBPEMEHHO! TeopHH
TATOTCHUA, NOCTPOCHHON HA TEOpHH OTHOCHTETLHOCTH]. :
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86. TIPH/ICKEHHE METOXA SHEPIHH K BHIUMCAEHHIO CHA.
IMosnoe skanme 3akoHa, MO KOTOPOMY H3MeHsETCH 3HEPrus Ma-
TEPHANIBHON CHCTEMBI, DY USMEHEHHH KOHQUTYPAUHH U IBMNe-
HHR CHCTeMBl, MATEMaTHYECKM DABHOLEHHO 3HAHMIO BCEX AHHA-
MHUECKUX CBOHCTB cuCTeMbl: MaTemaThueckne MeTogmi, aocpen-
CTBOM KOTOPBIX BCe CH/IB! H HANPSMEHUA B ABIKYILEACH CHCTEME
BHBOAATCA U3 OfHOW MaTemaTH4ecKoit dopmyani, BbIpaxarolLeH -
SHEPTUIO KAK (YHKUMIO NEPeMeHHBIX, Gbl1d Pa3BHTHI Jlarpas-
KeM, FaMHABTOHOM M APYTMMH BHIAAOWHAMUCH MATEMATH-
KaMu, HO OBIO 6Bl TPYAHO AaXKe OMUCATHL HX B paMKax 3fTemed-
TAPHBIX HAeH, KOTOPbIMY Mbl Ce6f OTpaHMUMIH B 3TOH KHHre,
Ouepk 3THX MeTONOB JaH B MoeM »Tpaxrare 06 aaexTpuite-
.ctee”, yacte IV, raasa V, § 533 %), a npraoxenue 3Tux auHamy-
YECKHX METOMOB K IEKTPOMATHHTHBIM ABJCHHSM AdHO B CJe-
AYIOUMX T1aBaX TPAKTATA.

Onnaxo xe, ecau mp 6yxem PaccMaTpUBaTL TOABKO CHCTEMY,
HAXOASAMWYIOCK B OKOE, TO HETPYAHO BHAETH, KAKMM 06pasoM Mbi
MOXEM ONpPEACAHTEL CUJABl CUCTEMBI, €CAH MBI MOXEM MaTeMaTH-
HECKH BLIPA3HTL 3aBHCHUMOCTH IHEPrHM CHCTEMbl OT €€ KOHdu-
Typauuu. :

lNpeanonoxum, 4To BHEWHMI MO OTHOWEHUIO K CHCTEMe ATEHT
NPOH3BOJMUT €€ nepemelleHue U3 OAHON KoHdMrypauuy B APYTYIO;
B TAKOM Cayuae, ecau CHCTeMa 06/1a1a€T B HOBOH KOHpHTYpauuu
GOMBWKM KONHYECTBOM SHEPFHH, YeM BHAYATE, TO OHA MOT/IA nony- |
YHTb 3TO NPHPAINEHHE IHEPIUH TOABKO OT BHeWIHEro areuTa. CTaqo
ObiTh, 3TOT areHT AOMKEH GBI COBEPUINTL PaBOTY, paBHylo npupa-
IUEHHIO SHEPrUK CUCTeMBI. [lAsl 3TOTO OH JO/IKeH 6bl1 NPUAOKUTE
CH/Y NO HANPABACHHUID MEPEMEUICHHS, U CPEAHEe 3HAYEHHE 3TOM
CHAN, TOMHOXEHHOE Ha NepeéMelleHue, A0/MKHO PaBHATLCH COBEp-
wenno# paGote. OTCi0Aa CPENHIO BEIHUHHY CHAB MOMKHO HaTH,
Pa3N€THB MDHPAIUEHUE SHEPTHH HA NepeMeteHue.

Ecan nepememenue Benutxo, To cnia 3Ta MOKET 3HAUHTENbHO
U3MEHHTBCST BIPOAO/IKEHUE NEPEMEIICHHS, TAK 4TO MOKET oKa-
3aTBCA  TPYAHBIM BLIMUC/AUTL €€ CPeAHIO BETHYMHY, HO CHAA
34BHCHT OT KOHGHTYpanuu, a MOTOMY, eCAH M Byxem ymeHb-
lIaTh MEpEMEUICHHe, YO H3MEHEHHS CHABLI GyAyT TaKKe YMeHb-
WIaThCA, TAK YTO B Npefene MOXKHO PaccMaTPHBATH CHAY Kak
MOCTORHHYIO BIPOZO/MEHHE TNEPEMEILICHHS.

*) D1a rnasa BOCOpPOH3BENEHA HiMeE, B BHIE r1aBbi }X HACTOAWETD COUSIHEHHHA.
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HoaToMy, eciH MBI BLUMCAMM A8 KaHHOH KOH(UIypauuw
6L CTPOTY BO3PACTAaHMS HePriy C MEPEMElNEHHEM, METOAOM,
noxoGHEM onHcanHomy B §§ 27, 28 u 33, ToO 3Ta GucTpOTA
OyAeT YHCREHHO paBHA CHJE, NPUTOKEHHON BHEIIHMM ATEHTOM
N0 HANPABIERHIO MEpPeMelleHusL.

Ecan sneprus ne Bospacraer, a y6mBaer npu BO3pacTaHuu nepe-
MELIEHMS, TO CHCTeMA AO/XKHZ COBEpINAaTh PaGoTy Raf BHELIHAM
AreHTOM, A CHAA, NPHAOKEHHAS BHEIIHUM areHTOM, XOJKHA HMETh
HalpaBaeHHe, NPOTHBONOIOKHOE HANIPABICHUIO NePEeMEeUIeHHN.

87. PA3ANYHME ONPEAENEHHA CHA. B TpakTaTax mo Auma-
MHKe OGBIKHOBEHHO MIAET Pedb O CHAAX, ¢ KOTOPHIMH BHEIUHHi
aTeHT AEHCTBYeT Ha MaTepHalbHyI0 cucteMy. C ApYyroll CTOPOHSI,
B TPaKTaTax 06 SAEKTPHYECTBE OBBIKHOBEHHO paccMaTpHBaIOT
CUJIBT, C KOTOPLIMA HA3/1EKTPH30BAHHAA CHCTEM2 ACHCTBYET NPOTHB
BHCILIHETO aredTa, NpeniTcTBYIOMEro ee ABMKeHHIO. [lostoMmy
NPpH UTEHHH KAKOTO-HMOYAb PacCYyXAEHHA O CUIaX HeOoGXOAHMO
YCTAaHOBHTB, PACCMATPHBARTCH MM CHMA, O KOTOPOH HAET peub,
C MepPBOA MM CO BTOPOH TOUKM 3peHmus. .

Boo6iue, Mbl MOXeM u36eXaTh ABYCMBICIEHHOCTH, paccmar-
pHBasl AIBJICHHE B UEMOM KAK HANPAKEHHR, CYIIECTBYIOLLEE MEXY
ABYMSI TOYKAMH HJAH TeJdMH, M OTAMYAS €ro Kak HATRKEeHHe
Wi JaBNeHUE, DPUTKEHAE WIM QTTANKHBAHHE, B 3aBHCUMOCTH
OT €ro HanpapaeHHs. Cp. § 55.

88. [IPUNOXKERHE K ABHXYIWENCH CUCTEME. TAKHM obpa-
30M, OKAa3bIBAETCA, YTO HA OCHOBAHMM 3HAHMA INOTEHIHANBHOMN
PHEPTHH CHCTEMEI NPH BCAKOH BO3MOXHOA KOHGHMrypauuu Mmbl
MOXEM ONpeJeIHTL BCE BHEWHHE CUJb, TPeOyloLlMecs aaf TOTo,
4TOGHE YAepMaTh CHCTEMY BO [BCAKOMN 3a7anHoi] Koudurypauun.
Ec/u cicTeMa HaxXOAMTCS B NOKOR H €C/IH 3TH BHELURHE CHJIbI CyTh
AEHCTBHTEAbHBIE (HaAMUHbIe) CHABI, TO CHCTEMA GYAET OCTABATHCA B
pasnosecHH. Ecn cuctema HaxoauTcs B ABMKCHHM, TO CHJA, Re#t-
CTBYIOMIAA HA KAXKAYIO YaCTHIY, COCTOUT M3 CHJAbE, BO3HUKaKOLIEHk
U3 CBA3CH - CHCTeMbl (PaBHOM M MPOTHBOIOJOKHON TOMBKO YTO
BEIYHC/ICHHOH BHEIUHe# CHAE), H KaKOM-HHOYAb BieLIHeH CHALL,
KOTOpasi MOXeT OHTbh Npuaoxena K Heit. CTano GbiTb, NOAHOE
3HAHUE 33KOHA M3MEHEHMS MOTEHUMANbLHON SHEPruH ¢ KOHPHTY-
pauue# nan0 6bl HAM BO3MOXHOCTH IPEACKA3BIBATL BCAKOE BOA3-
MOXHOEe JBHXEHWE CHCTEMBl 104 HERCTBHOM JAHHBIX BHELIHHX
Cua, NPH YCNOBHH, 4TO Mbl B COCTOSHHM NPEOAONETH YHCTO
MaTeMaTHYeCKHe TPYAHOCTH BHIYHCACHUS.
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89. [IPHMTOKEHHE METOLA SHEPIMH K HCCAELOBAHHIO
AEACTBHUTEABHBX TEA. KOrna Mel nepexoAnM OT OTBAE€YEHHOM
JHHAMHMKH K (DH3HKe,-— OT MaTepPHANBLHBIX CHCTEM, EXMHCTBEH-
HBblE CBOHCTBZ KOTOPHIX CYTh T, KOTODHIE BLIPAXKEHH! B KX OINpe-
JAENCHHAX, K PeanbHbiM TeJlaM, KOTOPHIX CBOWCTBA HAJJNEHHUT
HCCACA0BATE,—TO y6esaaeMcd, 4TO CYIECTBYeT MHOTO SIBACHHH,
KOTOpHE Mbl HE B COCTOfIHMKH CBECTH K U3MCHEHMSIM B KOH(H-
TYPAalKH H JBHXEHHH MATEPHANbHOH CUCTEMBI.

Koneuso, ecnu Mbl HayHeM C NMPEANONCKSHHRA, 4TO JEHUCTBH-
TeNbHLIE TEJAA 3TO CHCTEMB, COCTOSILME M3 MaTepHH, YyAOBAe-
TBOPAWIIECH BO BCEX OTHOUIEHHRX [PUHATHIM ONPEACAECHHSIM, TO
MOMEM HTTH Janblile, YTBEPXAaf, H4TO BCE SBJAEHHA CYThb H3Me-
HEeHUA KOH(DUIYPALKK H JBHKEHHUS, XOTH Mbli U He NOATOTOBJEHHI
K TOMY, YTOOLl ONMpeAeauTh XapaKTep KOHQUTYPALHH M JABHKE-
HUSI, KOTOPHIM MOTYT ObITb O6bACHEHB OTAEJbHEE fBaenus. Ho B
TOYHOH HAYKe TAKME THIIOTE3bl AOKHLI OUEHUBATHLCS HE MO TOMY,
YTO OHH OGEIIAKT, a Mo TOMY, 4TO OHH AawT. Koudurypauus u
ABHXKEHHE CHCTEMbBl 3TO (DAKTHI, MOLAZIOLIHECH TOUHOMY ONUCAHHIO,
a MOTOMY, 4TOGkE 06DbACHEHHE IBNEHHSA KOHMUrypauueh u asmHxe-
HHEM MAaTEPHaNbHON CHCTEMbl MOIJIO GHIThL ROMYUIEHO KAK A0MOJ-
HEHHE K HALIEMY HAYYHOMY 3HAHKIO, HYXHO ONPEeAEIUTb KOHPHUryY-
PauMH, ABMKEHHS W CHJIB! M OKA3aTh, YTO OHH COMIACYIOTCH C
M3BECTHLIMM (aKTaMH M CNOCOGHB AaTh OGbACHEHHE SBICHHIO.

90. [TEPEMEHHBE, OT KOTOPLIX 3ABHCHT 3HEPIMsa. Ho
Jaxe B TOM CAydyae, €CAH H3ydaemble HaMHU SiBJACHHSl eule He
OODBSICHEHb! JMHAMHYECKH, MBI BCE XK€ MOXKEM [0/ML30BATHCH -
TDHHLKIIOM COXPAHEHUS SHEPTUH, KAK DPYKOBOXUTENEM B HAUIHX
H3BICKaHHSIX.

Has Toro, uto6st NPUMEHUTH 3TOT MPHHLMO, Mbl NPEKAE
BCErO MPHHUMAEM, UYTO KOJAMMECTBO 3HEPTUH B MATEpPHANBLHOW
CHCTEME 3aBHCHT OT COCTOSHMA 3TOH CHCTEMBI, TaK 4TO JAHHOMY
COCTOSIHMIO COOTBETCTBYET OMPENENEHHOE KOJHYECTBO IHEPTHH.

[lepBoifl mar COCTOHT B ONMPENENSHHH PA3THUHBIX COCTOSIHHER
CHUCTEMBI, H KOrfa MBI MMEEM AENO C AeHCTBUTSAbHLIMH TEeNaMH,
TO AOJNKHBI ONPEACIHTb MX COCTOSIHHE He TO/AbKO C TOUKH 3pe-
HHSl KOHQUTYpAUMH M ABHXKEHMS MX BHAHMBIX 4acTeH, HO, €C/H
Yy Hac ecTb OCHOBAHHE NOAO3PEBATL, Y4TC KOHPUrypauus U ABH-
KEHHE MX HEBHIMMBIX YACTHML[ BAMAIOT HA BUAHMOE SABICHHE, Mbl
LOMKHBL NPUAYMATL KakOH-HMOYAb METON OLUEHKHM BOZHHKAMOLEH
BC/I@ACTBHE 3TOIO 3HEPTHH.
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Tak, nasaeHHe, TeMmuepaTypd, MTEKTPHUSCKHH MNOTeHUHUAN H
XUMHUYECKUH COCTaB CyTb MePeMeHHble BENHYHHbI, 3HAUEHUSA KOTO-
PBIX CAYXAT A4 ONpeJAeNeHHS COCTOAHHMA Tena, U B ofuem
3HEPLUA TeNA 3aBUCUT OT 3HAYEHWH 3TUX H APYIUX MEPEMEHHbIX.

9]1. DHEPrus, BbiPAXMEHHAS YEPE3 3TH MNEPEMEHHBLIE.
Creayoluil War 8 HAIEM HCCAEAOBAHHM COCTOUT B TOM, YTOGH!
ONpeAeauTh, CKOALKO PaBoThl AO/MKEH COBEPIUMTH HAL TEAOM
BHEUIHMH areHT JAasi TOro, 4ro0bl MepeBecTd ero M3 OAHOrO
JIAHHOTO COCTOSIHHS B IPYrO€.

s sTo# ueau A0CTATOMHO 3HaTh paboTy, Tpedyuwyocs s
TOro, YTOOH! MEepeBecTH Tea0 U3 0coBOro COCTOAHHA, KOTOPOE Mbl
MOMEM Ha3BaTh HAYAJbHBIM COCTOSHMEM, BJ0O0E Apyroe
J4HHOE COCTOSRHE. DHEPIUs B MOCAEAHEM COCTOSIHMM PABHA SHED-
FHH B HAYAJLHOM COCTOSIHHM, CIOXKEHHOM ¢ paboToH, Tpebyolencs
BASl TIEPEBOJA Te/ld M3 HA4aAbHOrO B KOHEYHOE COCTOsIHME. ToT
dakt, 4T0 3Ta paboTa OJHA M Ta XKe, Yepe3 KakoH O6bl PAX CO-
CTOSIHKI HY NpoLIVIAa CHCTEMAa MPH Mepexoae u3 HaYaAbHOTO COCTO-
SIHUSI B KOHEYHOE, SIBJASIETCH OCHOBAHMEM BCEH TEOPHH 3HEpPruu.

Tax kaxk BCe ABAEHUR 33BUCAT OT U3MEHEHMH SHEPTHH -Tena,
4 HE OT €€ MOJHOrC 3HAYEHHUS, TO HEeT HEOOXOAUMOCTYH, Aaxe
ecnu Obl 3TO OBIIO BOSMOXKHO, CLETATh KAKYIO-HUOYAbL OUEHKY
JHEPTHH TE1A B €0 HAYadbHOM COCTORHUM.

92. Teoprus TEnaoTel. OAHO U3 CAMBIX BAXHBIX MPHUAOKE-
HHil 3aKOHA COXPAHEHHMA JHEPTHH — 3TO K HCCACAOBAHHIO MpH-
POJBI TEMNJIOTHL. .

OnHo BpeMs NpeAnoaarany, 4r0 pasiHyMe MEKAY TEMABIM K
XOJNOAHBIM TeJOM oOOyC/10BJANBACTCA NPHCYTCTBHEM BELECTBA,
Ha3bIBAEMOTO TEINJIOPOJOM, KOTOPHIH HAXOAHTCA B 6OMbILEM KOAH-
YeCTBE B TEJE, KOTAA OHO TeM/IO, Y4eM B TOM CAYyHae, KOrZa OHO
xonoAaHo. Ho onbiTet Pympopaa Haa TENI0TOH, BuAEAAW-
weicA NMPH TPEHHH MeTaajaa O MeTann, W onuTel (38U Haj mia-
BACHUEM AbJa TPEHHEM NOKA3aJaH, 4TO B TOM CAyuae, Koraa pa-
60Ta 3aTPAYMBACTCA HA MPEONOICHHE TPEHHS, KOAHUECTBO MPOH3-
BEeJEHHOH TeM10Th! MPOMOPUUOHANBHO 3aTpaueHHO} pabore.

OnuiTel ['MpHa nokasann, KPOMe TOFO, HTO EC/IH TeIVIOTY
34CTaBISIOT COBEPWATH paGoOTy B MapoOBOR MallHHE, TO 4acTh
TemJAa HCYe3aeT, M UTO KOAMUECTBO HMCYe3dloWEeH TemaoTh npo-
NOPiLKMOHAALHO [POU3BEJEHHOH paboTe.

BecbMa TwiarensHoe uaMepeHue paboTsl, 3aTpaueHHON Ha Tpe-
HHE, M MPOU3BENCHHOH NPHU 3TOM TEMAOTH, OLITO NPOHM3BELLHO
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Hxaynewm, xoropei HaXOAHT, 4TO TenaoTa, TpeGylowasca 15
TOro, YToGk MOAHATh TEMNEPATYPY OAHOTO (PyHTAa BOAMW OT 390 B
a0 40° @, skBuBanenTHa 772 byHTO-PyTamMm pabotel B Manue-
crepe, wau 24,858 nayuian-gyram.

Otcioza mMb Moxew OUPCAE/HTD, YTO TENNOTA, TpeSyrowancs
A5 TOTO, 4TOObI NMOAHATL TEMIEPATYPY OIHOTO rpaMma BOJbt
or 3° H z0 4° LI, ects 42.000.000 3pros,

93. TENAOTA ECTh ©0PMA SHEPIUA. Hrak, rennora moxer
OBITL CO37aHa, a NOSTOMY OHA He MOXET GbiTh BELIECTBOM: BCR-
KUft pas, Korxa Mexanuueckas SHEpPrUs TepseTca OJaiozaps Tpe-
HHIO, CcO31aeTca TensioTa, a wesikuil pas, korza MONYYaeTCH
MEXARHUECKAs 3HEPrusi B MALUMHE, MPOHCXOAMT noTeps Temaa, u
TAK KAK KOJMMYECTBO NOTEPSHHON WM NOAydYeHHO 3HEPTHH NPo-
OPUROHATBHO KOJIHYECTBY NOAYUEHHON WK NOTEPAHHON TENJIOTHL,
MEl 33KTIOYAEM, UTO TENVIOTA €CTh BUJ 3HEPIHU. ,

Mbl HMeeM Taxxe OCHOBaHUS [I01araTh, YTO MEJKHMEe YACTHIHI
TEILIOTO  Te1a HAaXOLATCH B COCTOSHMM GHICTPOIrO CYEeTAHBOTO
ABWxeHHs (agitation), T0-ecTh, yTo KaM AN 9aCTHUA BCErfAd OYeHb
OuICTPO ABHXETCH, HO Hanpasienne ee JABHXEHHS TaK 4acTo
MEHSIETCS, UTO OHA OYEHb MAN0 HAH COBCEM HE repeMeuaercs
H3 ORHOrO MecTa B japyroe.

Ecnn oTo Bepno, o uacts, u moxer 6uiTs oueHb GoJbluas
UaCTh, SHEPIUH TENJOrG TeTA MOAKHA ObITh B popme KuneTH-
YECKOH 3HEpruu. )

Ho &ns waweft wacroswed ueam mer HEOGXOAMMOCTH Ofpe-
JeANTH, B KaKOH ¢opme coxepxurcs SHEPTHA B TEMIOM Teqe:
BAKHE? BCErO TO OGCTOATENLCTBO, YTO 374 3HEPIuUsl MOXET u3Me-
PATBCA B BHJE TeMIOTH, @ TaK KAK KaXIBIH BRI SHEPrHH MOXKET
66T npeBpalies s TENAQTY, TO 9TO AAeT HAM OJAMH M3 CaMbIX
YROGHBIX METOHOB H3MepeHHs 3HeprUn.

94. DHEPTHS, U3MEPSEMAS B TENAOBLIY EAMHANAX, Tak,
KOTIIa M3BECTHBIE BEUICCTBA NPHBOAATCS B CONPHKOCHOBEHHE, TO
NPOMCXOAAT XMMHYECKHE DEAKUMH, BEINECTBA COCLHHAIOTCS B
HOBLIC KOMGHHAUUH, H HOBas IPYNNa BEIECTB MMmeeT XUMHYECKHE
CBOHCTBA, OTAHYRLIE OT CBOHCTR MepBOHadaNbHON rpynnel BeuecTs.
B Tegenne sroro fipouecca MOMeT ObiTh COBEPUICHA MEXaHH-
HeCKas paboTa paclMpeHueM cumec, KaK, HanpuMmep, npu Bapwipe
nopoxa, MOXeT OmThb NPOU3BEICH ANEKTPUYECKMHA TOK, Kak B
TanbBaHHYeCKOil Garapee, M MOXKET BHIAECTHTLCH TENJI0Ta, Kak
npu GOABWHHCTBE XMMHUYCCKHX peakuui,
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" Ope€BpalleHa TpeHHeMm B TENVIOTY. JHepTHIO, KoTopas TPaTUTCA
Ha IPOH3BOACTBO amexTpHYecKoro TOK3, MOXHO OnpenetnTs
B dopme TennotH, ecan narp TOKY NpPOTEKATh no NAPOBOAHHKY
TaKo# GopMbl, 4TOG NOABASIOWASACK TeMI0Ta MOra 6bITh yr06HO
u3mepera. Hyxuo crapatses, uto6m SHEPrHs He nepenamaxack
H2 DACCTOsHHE B prae 3Byka mau JYYHCTOH TENIOTHI, He Oyayuu
HalIexamum o6pasom yuTena.

DHeprus, ocTaowanca s CMECH, CTOXKEHHAS C TOMN 3HEPIHeH, Ko-
TOPasi BHILRNWAACD, JO/KHA PABHATHCS NEePROHAYANLHOMN 3Hepruy,

Juapioc, dasp, 3unpbepman, [lOnuyc Tomcen]
H Zpyrue HU3SMepHIH KOJAMYECTRO TENJIOTEL, BBl TeAIOMetics,
KOTZa H3BECTHOE KOMHYECTBO KHCIOpPOA2 WAk xao0pa  coeny-
HAETCA C 3KBHBANEHTHBLIM €My KONHYECTBOM JIDYrHX serwects,
ITH H3Mepenus mno3BOASIOT HAM BHYHCAWTL H3GbITOK SHEpIum,
KOTOpYI0 paccmaTphBsaeMsle BemecTsa HME/IM B HX nepBOHaYanp-
HOM COCTOfIHUM, n0 COCIHHEHUA, Hax SHEprue, KOTOPOH oOuu
obnazant nocae COeRMHEHHS,

95, [TrExcTORmMAS HAYUYHASA PABOTA. XOTs YXe caeaauo
GoablIoe Yucao PEBOCXOAHLIX PaboOT 3T0ro poaa, Ho pasmeput
HCCACLOBAHHOTO A0 CHX NMOp noas KAXKYTCA COBepUIEHHO HeaHauy-
TEAbHBIMH, €CTH NIPHHATD BO BHHMAaHMe 6eckoHeynoe PasHoo6pasue
H CIOXHOCTH Ten NpHPOE, c KOTOPBIMH TIDHAETCA UMETL geno,

B neftctBurenshocty, CyltecTerHast paGota, aexainas nepen

(pusnKOM-uccae roBaTeneM IpH  COBpPEMEHHOM - COCTOSAHUY HaYKH,
COCTOHT B ONpeneleHuH .KOJHYECTBA SHEpPruM, KOTOpOE mpK-
6apasierca x MaTepHAbHON CHCTEME MJM OCTaBAsieT ee npu
MEPEXOAE CHCTEMB! OT ee HayaabHOro COCTORHUS B KaKoe-HHOY AL
Apyroe onpeneneHHoe coOCTOSHHe.
. 96. Hctorua vuenus os - PHEPruW. Hayunas pammocrs
0003HAYEHUA OCOBBIM HMEHEeM TOH BE/IHYHHEL, KOTOPYIO Mbl Ha-
3bIBAEM KHHETHYECKOH 3Heprue#, Gbiaa, KaMETCA, BIEepPBHe NOUATA
Jdehbunuuem, napmum NPOH3BRACHHIO MACCH Ha KBazapat cko-
POCTH Ha3BaHWe XHBOR CHJWL (vis viva). XKusas cuna ecTs
YABOCHHAS KMHETHYECKAR 3Heprus. .

HewTon, B Tloyuesnn x saxonam ABHXKEHUR®, BIpaxaeT
OTHOLIeHHe Mexay GuicTpoTodt, ¢ KOTOpo# paborta copepiuaercs
BHEUIHUM 4areHToM, y OLICTPOTOR, ¢ KOTOpO#i OHa Tpaturcs, Ma-
KOISIeTC  uaM  mpeBpatyaercs KaKOR-HUOYAb MAIUMHOH wau

K. Makesenn, Mamepun u dsumcenus. 0
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APYrofi MaTepHANbHOH CHCTEMOH, B CACAYIOUEM YTBEpPXKACHHH,
KOTOpOE OH Ae/NaeT C He/Abi0 NOKa3aTh, Kax Janexo NPOCTHPAeTCs
APHJIOXKEHHE TPETHEro 3aKOHA ABHIKEHHA.

,ECIR [eACTBHE BHEUIHEIO AaredTa OLEHMBATH nponopuuo-
HaJAbHO IMPOM3BEACHHIO CHJIM Ha CKOPOCTb H, HONOBHO STOMY,
[IPOTHBOAEHCTBHE CONMPOTHBACHHUS OLEHHBATH AJA KAMAOH 4aACTH
CHCTEMBl B OTAENBHOCTH TPONOPLUHOHAALHO TPOU3BENICHHIO €€
CKOPOCTH HA CHAY CONPOTHBACHHUSA, NPOUCXOARUIYIO OT TPEHHS,
CUENJEHHUS, BeCa M YCKOPEeHHd, TO AeHCTBHE W [POTHBOJAEHCTBHE
Gyayt paBHR Mexay co6om, kakoBa Obl HM Oblia MPHUPOAA H
IBMNEHUE CHCTeMb*. UTO 3TO COOGpaNeHHe 3aK/iiouaeT B cebe
B CKPHITOM BHIE MOUYTH BCE ydeHHMe 00 3HEPrHM, BlePBHE YKa-
3aau ToMcou u Tar®).

CaoBa ,AegiCTBHE® H ,NPOTUBOACHCTBHE®, KOIJAa OHH BCTpe-
YalOTCS B H3MOXEHHM TPETbero 3aKOHA ABHXeHus, OODbACHAWT
B TOM CMHC/E, UYTO NOJA HHMH TNOJPA3yMEBATCA CHUALI, TO-€CTh
uTO AeHCTBUE W MPOTHBOAEHCTBHE MpPEACTABASIOT cO60H npOTH-
BOTIOJIOXKHLIE CTOPOHBL! OJHOIO M TOFO Xe HaMpPAXKEHUS.

B usTHpOBaHHOM BBIIE MecTe 3THM CJIOBaM [pUAdeTCH
HOBHIH ¥ COBEPIUEHHO HHOH CMBICA TEM, YTO JEHCTBHE H NPOTH-
BOJEHCTBHE OWEHHUBAIOTCH IPOM3BEACHHEM CHJIBI HA CKOPOCTH
ee TOYKM npunaoxkenus. COrIacHO 3TOMy ONpeAeneHno, Aed-
CTBHE BHEILHEr0 AareHta ecTb OBICTPOTAa, ¢ KOTOPOH OH COBep-
waer pabdory. IJTO TO, YTO ROHHMAWT NOA MOLIHOCTLIO
naposoil MamMHK MaAM Apyroro apuratens. Ee oOGeikHOBEHHO
BHIPayKaloT, OLEHUBAS YHCJIO JI0LLAZeH, KOTOPOe OTPeboBanoce 6ni
I/ TOrO, YTOGH COBEpIIaTh PaboTy T TOMH xe GBICTPOTOM, YTO U
Malll{Ha ; 3TO YHCAO H HA3LIBAIOT YHC/AOM JIOINAAMHbIX CHJI MALLIHHbL,

Koraa mbl xenaeM BbIpa3uTb OIHHM CAOBOM OHICTPOTY, €
KOTOpOR coBepuiaeT paboTy KaKOW-HUOYAb BHEIUHHH AareHT, TO
Ha3blBaeM €€ MOLIHOCTBIO 3TOTO AreHTd, H3MEPAs MOIUHOCTbL pa-
60T0#, NPOU3BEACHHOR B eXMHHUY BPEMEHH.

*) Treatise on Natural Philosophy, vol. 1, 1867, § 268.

+Hewrton, a lloytennd x cBoeMy TPeTheMY 3aKOHY OBHXKEHHS, HMOXNA
OTHOINEHHE MCXKAY PAGOTOA H KHHETHUECKOH 3HEprHeHl CTOMb COBEPLICHHBIM
o0pa3oM, 4TO Jy4WIe CAeRATh 3TO HEBO3IMONHO, HO BMECTE C TeM C TaKHM HBHO
MANBIM YCHAYEM HAH KEAdNHeM MPHBIEYb BHHMAHHKE, YTO HHKTO, KAKETCH, HE
6Bl NOPAXEH OTPOMHON BAXHOCTBIO 3TOTO MECTa, NOKA OHA He ObAa YKasaua
HepasHo (1867 r) TomconoM u Tatowm*®. Clerk Maxwell, Theory of
Heat, ch. IV on ,Elementary Dynamical Principles, p. 91 (Knapk Maxec-
Beay Teopur Tenaotw, ra, IV, o6 ,OCHOBHBIX AMHAMHYECKWX PHHUMOAX®).
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Ynorpe6iesue TepMUHA ,5HEPrUS‘, B TOYHOM W HAayqHOM
CMBICAE, /51 BHIPAXEHUA KOJAHYECTBA PabOTH, KOTOPYI0 MOMeT
COBEPIIATD MATEPHA/JBRAA CHCTEMa, ObLIO BBEACHO JOKTOPOM
IOnrom *)

97. O PABAMYHBIX BHUJAAX 3HEPCHH. DHeprus, KoTopyio
TENO UMECT B CHJIY CBOCTO ABHXKEHHS, HA3HIBAGTCH KHHETHUE-
CKON 3Heprueil,

Cucrema MoXer Ttakxe 061aaaTh sHeprueit B CUIY CBOE#
KOH(UIypalHH, €CAH CH/Ibl CHCTEMBI TAKOBH!, 4TO CHCTOMa npo-
H3BEET PAaBOTY MPOTHB BHEUIHErO COMPOTHBJEHHS, KOFAd OHA
nepedzeT B HOBYIO KOHQHrypaumio. Takas sHeprus nassiBaeTCs
NOTeHUHANBHOH 3HEprues, : |

Tak, ecan noaHsTL Kamenn Ha H3BECTHYI0 BLICOTY Haa no-
BEPXHOCTLIO 3EMAH, TO CHCTEMA ABYX TEJ, KAMHA H 3eMJIH, UMeEeT.
NOTEHUMANBHYI0 SHEPTHIO M MOXET COBEPIUHTL  H3BECTHOE
KONHYETTBO PAGOTH NPH NafeHUH KaMHs. STa NOTEHIMATbhAR
SHEPTHS TIOPOXAAETCA TeM OGCTOATENBCTBOM, UTO YeNOBEK, KO-
TOPHH MOJAHHMAET KaMeHb, YAaAsi €ro ot 3eM/IH, AO/KEH 3a-
TPATHTb HA 5TO pPabOTy, M NOCAE TOTO, KAK KAMEHb NOAMAT,
TPUTSKEHHE MEXKAY 3eMaell U KaMHeM O61afaeT CrnOCOBHOCTHIO
POH3BOAMTL paGoTy, KOTHA Kamenb Gyjer ONyCKATLCS. ITOT
BHL SHCPTHH 3aBUCHT, TaKkHM 06Pa3oM, oT paboTH, KOTOPYIO
COBEPUWIHAH 6Bl CHABI CHCTEMBI, €CAH Gb! QaCTH nocxeyHeH noA-
Januch HEHCTBHIO 9THX cua. WMesHO aTO FexbMroaeu Ha-
3BT ,CYMMOM HATKEHHH® B €F0 3HAMEHHTOM MeMyape o©
»COXPAHEHUH SHEPTHH“ **). ToMCOH Ha3saa Ty SHEPTHIO CTATH-
YECKOR 3Heprueil; ee HasbiBAIM TaKwe 3HEPIME NONOKEHHUS, HO
Pankuu peen Tepmun [MoTeHunaabHas dueprug xe)__
BECbMA CYACTAHBOE BHIDAXEHHE, HGO OHO HE TOABKO 0GO3HAYAET
SHEPTHIO, KOTOPOH CUCTeMa He MMeeT B AEHCTBUTENBHOM 06na-
JAHHK, 2 JMUIL UMEET COCOBHOCTh NPUOBPECTH, HO YKa3sbiBaer,
KPOME TOrO, Ha €e CBA3b C TeM, 4TO GHLLIO HA3BAHO (nO Ipy-
THM OCHOBAHHSIM) NMOTEHHMAIBHON (PYHKUMEH HhEE),

*) Lectures on Natural Philosophy [1807], Lecture VIII.

-**) Bepaun, 1847. [3amevatencu  rnasubM 08pa3oM CBOMMH OGIIHPHBIMH
NPHMEHERHAMH K SNCKTPHYECKOH B XHMHYeCKOH TEOPHAM).

*¥¥) Vis potentialis Hauwnuna Beprynan napotnrononaraemasx
vis viva, wanp., ans Caysas coruyTod npyskumb, cpasi. Euler, De Curvis
Elasticis, B npuastennn x Sojutio Problematis Isoperimetrici... (1744).

*¥EE) TCPMUHOM ,MOTEHHAAA" MOAB3OBARUCH HesagucMo Taycc u Fpun,
H, N0 BCeil BEPONTHOCTH, OH BENET CBOE HAYANO OT O Bepuyann.
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Pasinunbie BHAB, B KOTOPHIX OOGHAPYMEHO CYILECTBOBAHHE
SHCPIHH B MATEPHATILHBLIX CHCTEMAX, OBLIM OTHECEHBl K OXHOMY

. H3 3TUX ABYX KJIaCCOB — KHHETHYECKO#! 3HCPruy, HOpO)KH&E‘MOﬁ

ABHKCHHEM, H MOTEHUMAILHOR SHEPTHH, NOPOXARAEMOil KoHbH-
rypauuei.

Tax, Tennoe Teno, mepenaniee TenaoTy 6oiee XOa0AHOMY
TE1y, MOXKET npoH3BecTH paboTy, 3acTaBAAd  XOMOAHOE Teno
PaClMPATBCSA, MPEOJ0NeBas AaBaeHHe. 3HAuHT, MaTepHanbHas
CHCTeMd, B KOTOPOH HMeEeTCs HepaBHOMepHOe pacnpeneneHue
TEMIePaTypPH, 00/18/12€T CNOCOGHOCTHIO NPOH3BOAUTE paboTy, uau
Hepruedl. B HacTosllee BPEMs NOJArakOT, YTO 3Ta SHEPTUS ECTh
KHHETHYECKAS SHEPrus GecnopsiOYHOTO ABHKEHMS MeTbYaAliunX
yacTe#t tenaoro Tena, -

OruectpenbHbifl MOpox o6nagaer JHEprueH, TaK KaK, ecamn
€0 3aKeduh, OH CNMOCOGEH NPUBECTH B ABIXKEHHE mylledHOe
APO. DHEPTHsE NOPOXA €CTh XMMHYecKas 3HEPTHA, NPOUCKOAS-
W@ag OT CMNOCOGHOCTH -COCTAaBHBIX 3/EMEHTOB MOpOXa IPUHATE
HOBOC DACMoNOXeHHe MOC/Ae B3PLIBA, TaK YTOOB 3aHATH 6OJb-
wuit 06beM, veM nopox. [Ipu HbIHEIHeM COCTOSHUM HayKH,
XHMHKH NDEACTABAAIOT Ce6e XMMHUECKYI0 PeaKkUMIo, Kax H3ue-
HEHHE PAaCNOIOKEHHS YACTHI MOA ACHCTBHEM CHJ, CTPEMALLHXCS
NPOK3BECTH 3TO M3MeHeHue. CTa0 GHITh, C 3TOH TOMKH 3peHHs,
XUMHYECKAs] SHEPIHUsi eCTb MOTEHUHWAIbHAS SHEPTHS. o

Boanyx, cxatmit B kamepe BO3AYUIHOTO * PYXKbA, Cnocoden
BHTOMKHYTL my/a0. OJHO Bpemsi npeanoaaraiu, uto IHePrHA
CHATOFO0 BO3AYXa NPOMCXOAMT OT B3aUMHONO OTTAJAKHBAHHR €r0
9acTul. Ecin Gbl 9T0 0GBACHeHHe 6HIO BepHO, TO IHEPTHS
CXATOr0 BO3AYXa Obl1a Gbl MOTEHUMANbHOH 3HEprued.

B Hoseliuiee BpeMst NpHMIK K MBICAH, Y4TO YACTHIHL BO32YyXa
HAaXOMATCA B COCTORHMU ABMMEHHS M 4TO €ro NaBACHHUE BhI3bI-
BACTCH yAapamu 3THX YACTHU O CTeHKH cocyaa. CoraacHo 3Toil
TCODHH, SHEPTHS CIKATOMO BO3AYXAa €CThb KHHETHYECKAs 3HEPrs.

CywecTsyer, Takum o6pa3om, MHOTO pasHUHBEIX HOPM, B KOTO-
PBIX MaTEpHAZNbLHAT CHCTEMA MOXKET 0GNafaTsh SHEPTHER, B B HEKO-
TOPBIX C/Y92AX HEAb3A PELIUTh, €CTh JM 3TO KMHETHYeCKAd MAN NO-
TeHOHaNbHas 3Heprus. [TIpupoaa skeprun octaeres, 0AHaKO, TOM e
caMofi, B Kaxoit 66l popme oHa ni Haxoguaach. KoanuecTso 3HED-
THH MOXHO BCeIJd BbIPA3UTH, NPHPABHHBAA €r0 3HEPTHH Tela
ONPEJIEIEHHOR MaCcChl, ABMKYUIEIOCS C ONPeACAEHHON CKOPOCTDLIO.
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98. PETPOCNEKTHBHBA B3rAfA HA OBILYIO AMHAMUKY.
Mbl Tenmepe TPOWIH Ty 4ACTb OCHOBHOI HAYKH O JABHXKEHUH
MaTe€PHH, KOTOPYID MBI GBIAH B COCTOSHHH H3JONHTH JAOCTATOYHO
3JEMEHTAPHO, 8 COTJIACUM € TIIAHOM 3TOH KHUTH.

Ham octaetca 0603peTh B3aHMOOTHOWEHHS MEXIY HacTAMH
3TOM HayKH H OTHOWIEHHE LEIOTO K APYIHM (H3HYECKHM HayKkaw,
M TENEpb MBI MOXEM 3TO CAeAaTh OO/ee yXOBAETBOPHTEIbHHIM
0Qpa3om, ueM TOrZa, KOTAA MBI €Ul€ He ObiiM BBEACHH B cy-
L1eCTBO NpeAMeTa. -

99. KHHEMATHKA. MB Hauaiu ¢ KHHEMATHKH, MAH HayKH ©
CamoM ABuxeRHH. TTOHATHH, KOTOpPHE BBOAATCH B 3TOM OTAene
NpeAMETa, CyTh MOHATHSA NPOCTPAHCTBA M BpeMeHH. Eauucraen-
HO® CBOWCTBO MaTepHH, KOTOPOE BXOAMT B Haule paccMoTpeHue,
9TO €€ HENPEPEIBHOE CYHICCTBOBAHHE B NPOCTPAHCTBE M BPEMEHH —
MMEHHO, TO OOCTOATERABCTBO, YTO KAaXJAR YACTHLA MAaTEePUH, BO
BCAKMA MOMEHT BPEMEHM, 3aHHMAeT OXHO M TOABKO OJHO MecTo,
M HUSMCHCHHE €€ MNOJIOKEHHA B TedeHHe NI60TO NPOMEKYTKA
BPCMCHM COBEPLIACTCHA JBHKEHHEM [10 HENPEPLIBHOR TPAECKTOPHH.

Hu cuna, sausiolas Ha ZsuXeHHEe Teaa, HU Macca Fea, OT
KOTOPOA 32BHCHT BEAMYMHA CHAHI, Tpebywueics  aas TOIO,
4TOOL! IPOU3RECTH IBHKCHHE, He OCTAHABAHBAIT Ha ce6e Halero
BHHMAHHS B YHCTOA HayKe O ABHXXEHHH.

100. Cuaa. B caeayiouem otaeae npenMeTa paccMaTpUBaeTCs
CHJa € TOUKH 3DCHHUSI €€ BAHAHHA HAa ABHMEHHEe MaccChl.

Ecau Myl cocpenotounm Hawe BHUMaHMe Ha ONHOM Tene, TO
Halue HMCCACAOBAHHE JAa€T HAM BO3MOMNHOCTL M3 Ha6JI0 XeHHs
€0 ABMKECHHS ONPENeANTb HANDABJCHHE H BEJMYMHY PaBHOAEH-
CTBYIOUIEH BCeX CUM, ReACTBYIOIMX HA TEN0, H 9TO MCCAEN0BAHHE
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€CTh THNHYHBIA 06pasell BCeX M3bICKAHHE, Npe ANDUHHMAEMBIX ¢
HeNbI0 OTKPBITHA U M3MEPEHUst (U3HYECKHUX CHJL. '

Ho sto moxmuo paccmarpusats, xax NpoCcTOe NPHUACKEeHHe
ONPECAENCHHS CHABI, 4 HE KAK HOBYIO (hH3HMECKyIO HCTHHY.

Koraa mbr onpeneasieM pasueie cuam, Kax TaKHE, KOTOpHIE
COOBIIRI0T OAMHAKOBOE YCKODEHHE OfHON U TOH e Macce, a pas-
HBIE MACCHl, KaK TaKHE MACCH, KOTOPHIE MOAYHAIOT OAWHAKOBHIE
YCKODCHHS OT DaBHLIX CHJ, TO HETPYAHO YCMOTPETb, HTO TAKOE
ONpeAeNeHHE DABEHCTBA CUA CBOMUTCH K YTBePMACHHIO u3u-
YeCKOW HCTHHBI, YTO CPABHEHHE KOJHYECTB MaTEPHU 110 CHJIAM,
TPeOYOIAMCH ANt COOGIIGHHS MM JAHHOTO YCKODEHHS, ecTh
METOJ, BCET[a BEAYHMUMA K COIIACHBIM DE3YJbTATAM, KAKOBbI Gbi
HH ObiTH aBCOMIOTHBIE 3HAYCHHS CHJ M YCKOpeHHUii.

101. Hamepsaxenne. Crepyiomuéi wmar s Hayke o cuae
COCTOMT B TOM, 4TO MBl TIEPEXOAUM OF PACCMOTPEHMS CHIIHI,
Kak [oTAesbHO] geficTBYIOlIEH HA Tes0, K TOH Touke 3PEHHA, UTO
CH/Ia MPEACTABASLT COGOH ONHY CTOPOHY TOTO B3aHMOIEHCTBHS
MCKALY ILBYMSI TeNAMH, KOTOpOe HasBao HbIOTOHOM peii-
CTBHEM M NDOTHBOAEHCTBHEM H KOTOPOE Temepp KOpoue Ha3sml-
BAKOT OJHAM CIOBOM ,HATIPANEHHE. X

102. OTHOCHTEABHOCTE HHHAMUYECKUX 3HAHHE Becb
Hall Nporpecc N0 Cero MOMEHTA MOXHO OfIMCATh, KAK [OCTe-
NEHHOE PA3BHTHE Y4CHUS 06 OTHOCHTEALHOCTH BCEX (H3UYECKHX
ABNCHHA. MBI, OYEBHAHO, AO/KHM [IPH3HATH MOMOMKEHHE OTHO-
CHTENLHBIM, HOO HE MOXEM ONPEALNUTh NOAOKEHHE TeNa HUKAKHM
CROCOGOM, KOTOPHH He BhIpakas 6H OTHOWIeHHA. B OOBIIeHHOM
AI3bIKE YMOTPEeOAEHHEe OB , ABHXEHHE" M ,[IOKOH* He HCKAIOYAET
CTOADL ONPEACTEHHO NPEACTABACHHE O BOSMOXHOCTH HX a6COAI0T-
HOTO M3MEPCHHA, HO NPHYMHA 3TOrO TA, YTO B Haulel O6BLACHHOM
PEYH Mbl MOYATHBO IPE ATTONAFAEM, YTO 3€MIS HAXOAUTCH B NOKOE.,

Koraa naum noustus o [IPOCTPAHCTBE H JIBHXEHHH CTAHO-
BATCA sICHEe, MBI yGexaaeMcsi, KaK BCe 3JaHHe AMHAMUYECKOrO
YHEHHS CBH3AHO B OAHY CTPOHHYIO CHCTEMy.

Hawe nepnonayanbhoe npexcrabnenue 6m10, MOXKeT 661Th,
TaKOBO, UTO aBCONOTHOE 3HAHKE TOTO, IIe Ml HAXOAMMCH H B
KAaKOM RANpaBJECHAY Mbl ABHKEMCH, €CTb CYI{ECTBEHHLII 3/MeMEeHT
HAWEro 3HAHHA, KaK 3HAHMS CO3HATENbHHIX CYLLECTB.

Ho sto npeacrasnenue, xots ero, HECOMHEHHO, pa3aensau
MHOTHE MyADPELbl APEBHOCTH, GBIIO NOCTRNIEHHO M3THAHO M3 YMOB
UL, H3yuanuux ¢Gusuky.
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B npocTpancTae HET MeMeBHIX 3HAKOB; OAH4& HACTh POCTPAH-
CTBA COBEPLIEHHO TOXJAECTBEHHZ BCAKOM ApYroii ee 4yacT, Tak
YTO HeJib3fl CKA3aTh, B KAKOH QacTH MBl HAXOAUMCHA. Mbl KaK 6wl
HaxOAuMCA Ha CNIOKOKHON raalu Mops, 6e3 3Be3j, KoMiaca, 1oTa,
BETPA MM TEUEHHS, K HE MOMXEM CKa3aTh, 10 KAKOMY HanpasJe-
HHIO MBI MIBIBEM. ¥ H2C HET J1ara, KOTOPHIA Mbl MOTAH 6bl 6pO-
CHTb, YTOOB PACCYHTATL HAamly CKOPOCTb, MBl MOXEM OLEHHTH
OGBICTPOTY HALEFrQ ABHXEHHS TOJALKO OTHOCHTENBHO COCEIHHX
TeJ, HO HE 3HAEM, He JBHXYTCH I} CAMH 3TH TeAa B POCTPAHCTBE.

103. OTHOCHTEABHOCTL CHJIB. Mb HE MOMEM Jaxe, CKa-
3aTh, KaKas CH/a HAa HAC AEHCTBYET; Mbl MOEM AMUIb YK43aTh
PasHOCTb MeXAY CHJIOH, AeHCTBYIOWEH Ha OAMH npeaMer,
CWIOH, aelcTByIOMIEH Ha ApYTO# *)..

Mpl umeeM ZeHCTBATEABHNIH HDUMED 3TOTO B HALUEM KAXKAO-
AHEBHOM ONbITe. 3eMAst COBEPIIALT 3a FOX NOJHBIN 0G60POT BOKPYT
CONHLA, HAXO0AACb OT HEro Ha paccrosiuud B 91,520.000 muab
uan 1,473, 10" cantunetpos *¥). OTCIOAA CAEAYET, 4TO HA 3eMAIO
AeHCTBYET 1O HANPABJICHHIO K COMHUY CHAA, coObINalomIas 3eMie
0 HANpPaB/IeHHIO K COMHLY yCKopenne npubausurenvuo B 0,019

I
B (by'rax N CeKYHJAAX HJiH OKOJO I—G% HaNMDAXEHUA CHJIBI THXECTH

Ha 3¢MHOH MOBEPXHOCTH.

Cuna, pasHas OJHOM THICAYA - IECTHCOTOH YBCTH Beca Teaa,
MOTa Gbl OBWITh JIETKO M3MEPeHA M3BECTHBHIMH 3KCIEPHMEHTAb-
HBIMKH METOJAMH, OCOGEHHO, €CAM HANpaBJIeHHE 3TOH CHAN 06pa-
3yeT € BePTHKAJbIO PA3HYHBIE YTl B PAa3HME Yachl AHA.

Ecau Gbl nputsiKeHHe COHIA AeHCTBOBAJIO HAa TBEPAYIO YacThb
3EMJIM MHAaue, YeM Ha MOABHXKHbLIC TeNa, HaJ KOTOPHIMH MBI Mpo-
H3BOJMM OILIT, TO TE10, MOABEIICHHOE HA IUHYPKE M JHBHXY-
wmeecsi BMeCTe C 3eMael, nokasano Obf pasHOCTb MeMAay Jen-
CTBMEM COJHUA HA TeJO H €ro AeHCTBHEM Ha 3eMAIO, KaK LEeAoe.

Hanpumep, ecan 6bl COMHUE NPHTSIMBAAO 3eMAI0 H He npu-
TATHBA/IO G6bi NOJBEINIERHOTO TeAd, TO NPH BOCKOLE TOMKA MpH-
BECa, HEM3MEHHO COCAHMHEHRAsA C 3JeMyIel, NPHTAruBanach O K
COMHLLY, MEXAY TEM KaK Ha NOJABCUICHHOE TeAo AeHCTBOBAAO bl
JHUWDb NIPHTAXEHHE 3eMJM, W IUHYPOK Ka3aAcsi O OTKIOHEHHBIM

. OT COJHUA HA OAHY THICHYA-MICCTHCOTYIO YACTb AAMHH UIHYDKa.
Ilpu 3akaTe WHYPOK OTKAOHHACH GBl.OT 3aXOAAILEr0 COMHUA HA

¥}y Cm. npuaoxensie L. .
¥) bonee coBpeMmchHbie 3Hauenus cyTe 9,28, 107 Muab, nan 1,494 . 1015 cm.
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TaKylo XKe BETHYHHY ; a TAK KaK BOCXOA M 3aKaT COHUA Tpo-
HCXOZAT B PAsAMUHBLIX TOUKAX TOPH3OHTZ, TO OTKAOHEHHS HHTH
NPOHCXOAHNH OB B pasnHYHBIX HaMPaB/CHAAX, M PAINHYHE NOA0-
KEHUA OTBECA NDH BOCXOAE M 3aKarTe CoOAHNA MOXHO OHIO 6B
JIETKO 33aMETHTB. : '

Ho npursxenue tarorenus AEHCTBYET OAMHAKOBHIM o6pa-
SOM H4 BCE BMALI MATEPHM HAZ OZHOM H TOM e paccToaHuu ot
MPUTArHBalomero tena. Ipu Bocxome W zaxare COHUA LEHTp
SEMAN M MOJIBEIEHHOE TeAO HANOAATCH NPUGIM3HTENBHO HA OnH-
HaKOBOM DaccToslHMM OT COMHUA, U B 3Ty MOMEHTH HeJb3sl 3ame-
THTh HMKAKOro OTK/IOHEHHS OTBECa, BM3BIBAEMOTO COMTHEUHBIM
ipuraxenyem. Caeaosatenbuo, ato TNPHTSKEHHE, MOCKOJIBKY OHO
OAMHAKOBO JEHCTBYET Ha Bee Tenra Ha 3€MN€, HE OKa3biBaerT
HUKAKOro BAMSIHMA 'MA HX OTHOCHTENBHEIE ABuxenus. Jluwb pas-
THIAS HANDAKEHUS H HanpasieHHs TIPHTXEHHS, NeHCTByIIwLero
Ha pasiuyHple uvactH 3emaw, MOryT TNDOHM3BECTH HEKOTOpHIN
a¢pdext, Ho sTH PA3IHYHS CTO/Ib MaabL /A Ted, OTAeNeHHBIX
YMEPCHHBIMH  DACCTOSIHMAMM, 4TO AHILDL B ToM cl1ydae, Koraa
NOZABEprawlneecs ux AEHCTBHIO TENO OuEeHb BEJIHKO, KaK B Cay-
3¢ OKeaHa, BJHSIHHE PA3THYHOrO NDHTANKEHUA CTAHOBHUTCH 3aMeT-
HbIM B BHJE NPHAMBOB U OTIHBOB. '

104. Brawmenue. Mo cnx T0p, TOBOPSl O ABUIKEHHH Tes, Mbl
MOMHAIUBO npeanonarany, yro, CPaBHUBAS ONHY KORUrypaiuio
CHCTEMbI C ADPYroit, MBI MOXeM pOBECTH & nOCAERyOWEH KOHDH-
Typauun npsmyio, napamieapiyo 6ol NpaMol B HaualbHOMN
koudurypauun. Jpyrumu C10BaMH, Mbl IIDEANIONAraeM, yTo cylue-
CTBYIOT HEKOTOpHIE HANpaB/icHHs B MPOCTPAHCTBE, KOTOPHIE
MOM(HO paccMaTpUBaTh KaK NOCTOSHHBIE M K KOTOPEIM  MOTYT
ObITh OTHECeHH APYTHE HANDABAEHHS BO BCe BpeMS ABMKCHHR
CHCTEMH.

B actpowommu npsmas, NpOBECAEHHASt OT 3eMAM K 3Be3fe,
MOMKET pPacCMarTpuBaThCsl KaK HeM3MEHHAs 1o HalpaBJIeHHIO,
NIOTOMY YTO OTHOCHTENBLHO® ABHKEHMe 3eMAH U 3Be3/bl BOOGILE
TdK MaJ0 B CPABHEHMH C PACCTOAHHEM MEXIY HHMi, 4TO H3Me-
NCHHE HANDABJICHHS, NaXe 3a CTOAETHE, BechbMa HE3HAYHTE/IBHO.
Ho oueBnmno, uro sce raxue OCHOBHBIE HAMPABAEHHUS JOIKHEL
ObITb  yKaswiBaeMur KOH(DHUrYypauueh HEKOTOPOA MaTepHanbHOI .
CHCTEMEL, CYMIECTBYIOWiEH B NPOCTPAHCTBE, H YTO ec/y 651 sT2
CHCTEMA Gbi1a COBEPIWIEHHO yaaneHa, To NePBOHAYARLHBIE OCHORB-
HBI® HaNPaBeHUS HHKOTAA HE MOTAH 66t OLITL BHOBL OTKPHITHL.
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Ho ecnu Hennss onpeaenurs a0COMIOTHYIO CKOPOCTH Teaa B
NPOCTPARCTEE, TO BOSMOXHO OINPENENHTb, ABASETCH /M Halpa-
BJIEHHE HEKOTOPOI NPAMOM B MaTePHANLHON CHCTEME MOCTOAHHBM
WIH NEPeMEeHHBIM.

Hanpumep, us nabawoaennuit, nponsse genHBx TOALKO Ha 3emie,
0e3 OTHOIWEHHA K HEOECHHIM TEaM, BO3MOXCHO ONpPeAeIHTb, Bpa-
1aeTca JH 3eMAS HIH HeT.

[Tockonpky meno kacaercs FEOMETPHYECKOH KOH(UTypaunu
3€MIM H HEeHECHBIX Tes, ONEBHAHO, BCE paBHO¥):

-+« COMAKE MU BOCXORHT.HMI 3eMaelo,
Han COMHUEM Y BOCXOAHT ap 3ema,
OQno 2k nyTs ¢ BOCTOKA HaunHaer,

Vb ¢ 3apafa ceepliaet nyTe ypounsit,
M Ha ocH Bpawmaetcs 3eMas.

Paccroanne mexay Tenams, cocTasasiomumu BCENEHHYIO, KaK
HeGECHBWMH, TAK W 3EMHLIMH, U YIAbI MEXY NPSAMBIMHK, UX COEAH-
HAIOIUUMH, — BOT BCE, YTO MOMHO OUDENEINTb, He Nnpuberan K
AMHAMHYECKHM TIDHHLHKMNAM, a4 HZ 5TH BEAHYMHBEI HE OKaXKeT
BAHAHHA 1060€ BpaiaTe/bHOE ABHMEHUE, MOLOCHOE BpaLIeHHI0
TBEPAOrO Te1a OKOMO OCH, €CIM OHO GYAET CYMECTBOBATh OXHO-
BPEMEHHO ¢ ACHCTBHTENLHRIM XBHXKEHHEM  TAK 4TO 'C reoMeTpu-
4ECKOH TOYKM 3peuuss cuctema Konmepumka, cormacHo xoro-
PO 3eM/IS BPALIAETCS1, HE HMEET HWKAKOTO npexHMyilecTaa, IOMAMO
CBOCHl NPOCTOTHI, HAX TOH CUCTEMOM, B KOTOpO#l 3eMaA npeano-:
Aaracics B MOKOE, d BUAHMBIE ABHXEHMS! N2GECHBIX Tl CyTh HX
abCONIOTHBIE IBUKEHHS. .

Haxe ectu Mut caenaem caeaywowuii war u paceMoTpuM
AHHAMHYECKYIO TEOPHID BPALMEHHS 3€MJIH OKOJO CROEH OCH, TO
Mbl MOXEM OOBSCHHTL €¢ CIMIOCHYTYI0 QHrypy H paBHOBgCue
OKeaHa ¥ BCeX JAPYrHMX T€l HAa €€ MOBEPXHOCTH Jio6O0H U3 ABYX
FHNOTE3 — FUMOTE30A ABMKEHHS 3€MAH BOKDPYl CBOSH OCH HJIM
TOH THMOTE30f, MO0 KOTOpO# . 3eMas He BpaWAeTCA ‘M NPHUHSIAG
CBOIO CIVIIOCHYTYH0 (OPMY NOJ BAHSHUEM CHJIBI, AeHCTBYIOMEH
10 BCEM HANMPABJIEHMAM OT OCH HApPYXY, NPHYEM BeAHYHHA 3TOI
CHAKl BO3DACTAET € YBEAMYEHHEM PACCTOAHUS OT ocu. Takas
CHia, eCM Obl OHA JEHCTBOBANAa HA BCE BHAM MATEPHM OAMHA-
KOBO, OGBACHAAA Obl HE TOABKO CNAIOCHYTYIO dopMy 3emam,

“) Ma paccymacHna o HeGecHbX gBmkerusnx B IlaTe pAH¥OM Paw
{knnra VIII, cruxn 160—86) (nepeson O. H. YioMsuno H#); BCNOMHHM BCTpeuwy
Muantona c Manuacewm KOPAA OH B MOAGAOCTH TOCeTHN MTadiio.
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HO M YCNOBHSt DaBHOBECHS BCEX TeJ, [IOKORMMXCA OTHOCH-
TeNbHO 3eMJH. '

Juws B TOM caydae, ecnH M NOHAEM Janblleé H PAccMo-
TPHM SBJCHHS TeJ, JBHXKYIRHXCR OTHOCHTEIBHO 3eMAH *), JHIIb
TOTAA Mbi JEHCTBHTEABHO OYAeM BLIHYXAEHH. JONYCTHTH, HMTO
3emJsl BpalaeTcs.

105, Hpl0TOHOBO ONPEAEJEHKE ABCOJAKTHOR CKOPOCTH
BPAIMEHHA. HbIOTOH MepBHil ykasan, uT0 abCOMIOTHOE Bpa-
mareabHQe ABHXKCHME 3eMAH MOrAo Onl 6pITh XOKA3aHO Ofibl-
TaMH HajJ BpalUeHHeM MaTepHaibHOM cucrembl. Hanpumep, ecaH
BeAPO BOALl MNOABEIIEHO K BGanke HA BepeBKe, M BepeBKa TaK
3aKpyuyeHa, UTO 3aCTaB/RKET BEAPO BEPTETLCHA OKONO BEPTHKAABHOM
OCH, TO BOZA BCKOpE HAUHET BPAIIAThC € TOH e Camoil CKO-
pOCTBIO, YTO M BEAPO, TAK YTO CHCTeMa M3 BOAB U BeApa Oyner
BPAIUATLCS BOKPYr CBOEH OCH, MOAOGHO TBEPAOMY Teay.

Boaa Bo Bpamalowiemcst BeApe NPUMOAHMMAETCH Y KpaesB M
ONYCKAaeTCH B CepelJHHe, IOKA3biBas STHM, YTO JJAs TOro, 4roO6hb
3aCTaBHTbL €€ JBHUM4ATbCA TO OKPYXKHOCTH, HEOGXONUMO MPHAO-
UTH AABJEHME N0 HANPABACHUIO K OCH. JTa BOTHYTOCTH [MO-
BEPXHOCTH 3dBUCHT OT abCOJIOTHOTO BPALUATENBHOTO KBHMKEHHS
BOABI, & HE OT €€ OTHOCHTEIbHOTO BPAUICHHA.

Ona He 3aBHCHT, HANPUMEP, OT BpalLiEHUs] OTHOCHTE/LHO BEADA,
H00 B HauajJe ONbITA, KOTAa Mbl NPHBENH TOALKO BEAPO BO Bpa-
L{aTebHO® JBHKEHHE, U BOJE ABHKEHHE elIe He COOGHIKAOCH, BOAA
H BEAPO HAXOMATCS B OTHOCHTENBLHOM JBHIKEHHH, a TOBEPXHOCTDH
BOJAH MJIOCKAas, NMOTOMY YTO He BOJAA BPallaeTcs, a Jaullb BEAPO,

Korza Boma u BeZpo BpawaTcs BMECTe, TO MEXAY HHMU
HET OTHOCHTEJAbHOIO ABHIKEHHS, HO NOBEPXHOCTH BOAH BOTHYTA,
NOTPMY YTO OHA BpalAeTCH.

Ecau Beapo ocranaBauBaercs, TO A0 Tex NOp, NOKAd BOAA
NPOAO/AXALT BPAIATLCH, €€ MNOBEPXHOCTb OCTAETCH BOTHYTOH,
MOKA3bIBasi, YTO OHA elle BPANAETCH, XOTH BeAPO OCTAHOBMIOCH.

OueBnaHO, BCe paBHO, MOCKOABKY HeAO0 KacaeTcs 3TOro
ONELITA, NPOMCXOAMT /MM BPAaLICHHE O HANPABACHHIO YACOBOH
CTPeJKH WJM B INPOTHUBONONOMHEOM HaNDABJCHHH, NPH YCIOBHH,
HTO CKOPOCTb BPALICHHS OJHHAKOBA.

ITpeanonokuM Tenepb, YTO ITOT ONWT NPOH3BOZHTCA HA
ceBepHoM noaioce. [lycTs Bepo NPUBOAHTCR BO BpalleHHE KO-

*) Kak B § 105. CuM. Takxe npuaoxensue 1.
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CPEACTBOM HAANEKAUIKUM 0Opa3oM NPUCIOCOGAEHHOIO HACOBORG
MeXanusMa, JH60 N0 HAMPABAEHUIO YACOBOH CTpeax, aubo B
POTHBOMOAOKHOM HAMPABIEHHH, ¢ COBEPLICHHO PaBHOMEPHOH
YIVIOBOH CKOPOCTBIO.

Ecnu uacoBOH MEXaHM3M 3aCTaBJfeT €ro COBEepUIaTh ONWH
06OpOT B ABANUATH YeTHpe 9aca (3BE3AHOTO BPEMEHH) MO Ha-
NPaBJeHNIo CTPEJKH YacOB, TMONOKEHHbIX LU(epOaaTOM KBEPXY,
TO BeApO OYAET BPAlATBCHA OTHOCHTENLHO 3eMAH, HO He OyAeT
BPAIIATHCA OTHOCHTEIbHO 3Be3A.

EcaM OCTAROBWTL YaCOBOW MEXaHM3M, TO BeApo Oyner Bpa-
INATHLCH OTHOCHTEBHO 3Be3J, HO HE OTHOCHTEJBHO 3€MJH.

Haxonel, ecau OHO cosepmiaeT oauH ofopoT B ABAAUATH
YeThipe 4aca (3Be3NHOr0 BpeMCHH} B MPOTHBOMOMOXHOM Hanpa-
BJACHHH, TO OHO GYJAET BPAMATHCA OTHOCHTEABHO 3EMAM ¢ TOH Xe
6LICTPOTOH, 4TO M B MEPBOM CJydae, HO BMeCTe C TeM OHO Oy-
ZeT BPAWATHCS CO CKOPOCTBI0 OARHOIG 060poTa B JIBRHAAUATH
YaCOB W OTHOCHTENBHO 3BE3A. ‘

Htak, ecid 3eMAA HAXOAMTCH B [OKOE, a2 3BE3ABI JABHXYTCA
BOKpYr Hee, TO (opma noBepxXHOCTH OyJleT OJWHAKOBA B Iep-
BOM M B NOCAEZHEM CIy4ae; ec/iH ke 3eM/Is Bpauaercs, TO BOAA
6yZeT BpalaTbCA B NOCAeAHEM cayuyae, Ho He Oyner B rep-
BOM, H 3TO CACAAETCA OYEBHAHBIM MO TOMY, 4TO BOJAa MOJAHH-
METCH y KpaeB B NOCACAHEM CAyYae Bhillle, YEM B EPBOM.

B neHcTBUTENLHOCTH NOBEPXHOCTb BOAH He GyJeT BOTHYTA
HH B OZHOM M3 APEINONOKEHHBIX CAYyYaeB, MOTOMY HTO BAMAHHE
TSDKecTH, AeHCTBYIOUEeR N0 HanpasACHHIO K LEHTPY 3eMAH, Je-
A2€T MOBEPXHOCTH BHAYKAOH, KaK NOBEPXHOCTb MOPS, H GLICTPOTA
RpallleHUs B HAlleM ONbITE HEJIOCTATOYHA AAs TOTo, 4TOGH cre-
JaTh TNOBEPXHOCTb BOrHyTOH. OHa ciagnaeT ee AMWB HEMHOTO
MeHee BHIYKJOM, HeM NOBEPXHOCTh MOpS, B NOCJACAHEM Cysae,
B HEMHOTO 60/iee BHNYK/IOK — B NEPBOM.

Ho pasauune B Qopme NOBEPXHOCTH BOAH 6ev10 6Bl CTOND
HHYTOKHO MAJBIM, YTO NPH HALIMX CrOCOGaX H3MepeHHs G0 Ob
6e3HafeHHO NBITATECA ONpPeJeiHTh BPAILEHHE 3EMIH 3THM MyTeM.

106. MasiTuuk ®yko. CaMblil yAOBACTBOPHTENBHBIA COCOG
AR 3TOH LeAH 9TO cnoco6, npuayManunit P yko *).

#) B uacTosuiec BpeMA MOCTOSHCTBO HANPABACHHA B IPOCTPAHCTBE IIOCKOCTH
BPALEHNA GHICTPO BEPTAUIETOCA KA OCH KOJECA, — METOA, KOTOPHA TOXe BEXET
cBoe Havato o1 Py Ko, o6HAPYXKHIO Obl BPALIEHHE 3€MAM Jerye BCEro.
Cpagt. § 71, Tupocrariyecki i KOMNAC H BPALWIEHHE 3EMAH CBA3RHbLE TCM KE 3AKOHOM.
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Tawenwst wap noamemen ma fIPOBO/IOKE K HEIOABHXKHOM
TOUKE TAKUM 06pa30M, HTO OH MOXET KauaThCs, Kak MAasiTHUK,
B MI060# BEPTHKANLHOH MAOCKOCTH, Nnpoxoasuie#l uvepes Heno-
ABHKHYIO TOHYKY.

[Ipu nyckamum mastrHka HyxHO CTaparsesl, 4TOBH NpoBo-
JIOKa, B TOT MOMEHT, KOTJa MafTHMK HaXOIHTCH B CaMOil HH3-
€A TOYKE CBOEro MYTH, TOMHO NpPOXOAHAA 4epe3 TO NMONOKEHHE,
KOTOpPOE OHA NPUHUMAET, KOrAA BHCHT BePTHKANbHO. Ecan oma
TIPOXOANT N0 OAHY CTOPOHY OT 3TOrO NONOKEHHS, TO. OHA BO3-
BPaTHTCH C APYrod CTOPOHB, M STOTO ABHMKCHHSI MASTHUKA
BOKPYT BEPTHKA/H, BMECTO TOro, YTOGH JBHTATHCA 4epe3 Hee,
HyXHO NOCTapaTecst u30eXatb, UGO MBI XOTHM H36aBUTLCH OT
BCEX BpawaTeNbHbiX ABHMEHHH, B KaKOM Gbl TO HH 6BIO Ha-
NPaBACHHUH. _

PaccMOTPHM MOMEHT KO/KYECTBA ABHMEHHS MASTHUKA OKONO
BEPTHKANLHOH JIHHHM, IPOXOAAILEH uyepes HeNOABMIKHYIO TOYKY.

B TOT MOMEHT, KOraa NpPoROJIOKA MAasTHUKA NPOXOAAT Hepe3
BEPTHKAJIbHYIO JHHHIO, MOMEHT KO/MYECTBA ABHKEHMR OKOAO
BEPTHKANU €CTh HYJD.

Cuna TsKecTH AeficTByeT Bceraa napannesbHO 3TOH BEepTH-
Ka/JIbHOH MHHHH, 3 MOTOMY OHa He MOMeT IPOU3BECTH MOMEHTA
KOMHUECTBA NBHKEHUR OKOa0 Hee. Harsuxenue npoBoaoku aeii-
CTBYET BCETa Yepes HeMOABMXKHYIO TOUKY, a NOTOMY HE MOXeT
NPOU3BECTH MOMEHTA KOAHYECTBA ABHIKEHHS OKOJIO BEPTHKAAL-
HOU Juuuu. . -

CrienoBarenbHO, MAasTHHK HHKOTAA HE MOMNeT npuobpectu
MOMENTA KOMMYECTBA ABIKEHHS OKOMO BEPTHKANLHON JHHUM,
MPOXOAAINEH Yepe3 TOUKY noaseca.

ITosToMy, korza nposo/OKa BHIXOAHT 3 BePTUKAMK, TO BEp-
THKAAbHASA [IOCKOCTD, NPOXOASALIARA YePe3 LEeHTp IUapa A TOYKY
I0ABECa, He MOXET BpAILATLCH; MO0, ecaM 6W 3TO GHAO TaK,
TO MAATHHK HMe/N OBl MOMEHT KOJHYeCTBA /BHXKEHHS OKOMO
BEPTHKANH ¥), ‘ '

'_”*_) Ho ecrn 6M, BCACACTENC HEAOCTATKA MPEAOCTOPOKKOCTH, 1P ORHCHI-
Bax ABHYWO SHHMHTH’JGCK){IO KPHBYIO, Kak yroano yJUH{HeHHle, TO 3Ta KpHBsan
KauaHust nosopawusazack Oul HA yroa & % 4 33 Kawasift 060POT WApa u B TOM

e HATIDABACHUH, CAe () €CTb (MAA4R) BEJAHYMHA KOHWYECKOTO Yraa, onucankoro
MPOBONOKOA. IO Nerko 3aMacKHpoBaio G 3pPexT npawleHds 3eman. Ecan 6w
Lap moT CBOGOAHO BPAIATBCR OKOJO NPOBOMOKH, KAX OCH, TO KPHBAA OTKAOHA-
Aach 6 Ha yroa £ B TeNEHHC KANKROro o6opoTa.
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[IpeAnosOKUM TENEPh, UTO ONLIT MPOH3BOJUTCH HA CEBEPHOM
noawoce. I110CKOCTh Kayanus MasiTHUKA GYIET OCTaBaTbCs abco-
JIOTHO BOCTOAKHON MO HANPABJIEHUIO, TaK, YTO, €C/TH 3eMJIs Bpa-
1aeTcs, TO ee BpAINEHHE CendeTcss OYeBHIHBIM.

Hyxno /aMiib TPOBECTH HA 3eMAE JIMHHIO, NApainelbHYl
NAOCKOCTH KAuaHMH, M CPABHHTH NOJOXEHHE ITOH JHHHK C NO-
NOMEHUEM TJIOCKOCTH KaYaHHH uepe3 HEKOTOpPOe BpeMs.

Tax xak Takoro poia MasTHHK, HajjJexaumm oOpasom moA-
BeureHHbIf, GyAeT KayaThC B TEUEHHE HECKOILKHX 4acos, TO
NEFKO ONpPEeAEHTDb, MOCTOSHHO JH MOJOXEHHE MIOCKOCTH Kada-
HUH - OTHOCHTEJhHO 3€MJM, KaK 3TO JAOMKHO ObITh, €C/Iu-3eMAS
HAXOZHTCH B NOKOE, WIH MOCTOAHHO OTHOCUTENBHO 38€3J, €ClH
3BE37bI HE JABHXKYTCR BOKPYT 3€MJIH.

Pagu MpOCTOTHl H3JOKEHHS Mbl [PEATNOIONKHIH, UTO ONBIT
NpOM3BOAXTCA Ha ceBepHoM mnomoce. Ho HeT HeoGXomuMOCTH
OTNPABARTHLCS TYAd, ANl TOrO 4TOGBE AOKa3aTh BPALIEHHE 3CMAH.
ExuscTaeHHas o6aacth, rae ONBIT HUYEro He MOKAMKET, HAXO-
JATCSL Ha 3KBaTope.

Bo BCAKOM APYrOM MeCTe MAATHHK YKAXeT yri0BYI0 CKOPOCTh
BPALUEHHA 3eMAH OTHOCHTEABHO BepTHranu 3T0ro Mecta. Ecam B
HEKOTOPBI MOMEHT [JIOCKOCTb MasiTHUKE BPOXOJUT Yepe3 3Beay,
HAXOJSULYIOCA OJM3b TOPH3OHTA, BOCXOASULYIO WU 3aXOAAILYIO,
TO OHa M B AajbHefileM OyiaeT NPOXOQIWTH 4epe3 3TY 3BE3ALY
A0 TeX Mnop, MOKa OHA HaxOAMTCH BOIH3HM TOPH3OHTA. 3TO 3Ha-
YHT, YTO FOPH3OHTAAbHAA COCTABASIOULAs BHIKMOTO ABHMKCHHS
3Be3/lbl HAA TOPH3OHTOM paBHA YIrAOBO# CKOPOCTH BpaUICHHS
NJIOCKOCTH KAuaHHR MasATHUKA.

BEIIO 3aMe4eHO, UTO B MOXHOM NOJAYMIApHU NMJIOCKOCTb Kaua-
HUS BPALIAETCR B IPOTHBOMOKOXHOM HANDABACHHH, H H3 CpPaBHE-
HUSL CKOPOCTEH B PA3MMYHBIX MECTaxX BHIBENHM AEHCTBHTEABROC
BpeMs BpAMICHUs 3eMIH HE3aBUCHMO OT acTPOHOMHYECKHX Hab/io-
aeHuii. Cpenuee 3liayenue, BBIBEAEHHO® M3 3TMX onbiToB [ aJ-
6pafiTom (Gaibraithy u Aytownom (Haughton) 8 ux ,Pyko-
BOACTBE ACTpOHOMHM®, cocTasiser 23 uaca 53 munyTm 37 ce-
Kyna. McrunHoe BpeMs BPALIEHHS 3@MAM COCTABAALT 23 wuaca
56 MHHYT 4 CeKYHABl CPeJHEro COJHEYHOTO BPEMEHH.

107. MATEPHS H 3HEPTHAY). Bce, yTO MHI 3HaeM O MaTCPHH,
OTHOCHTCA K PSiAy ABAEHHI, B KOTOPWX IHEPrHA NepenaeTcs oT

*} Cu. upuaoxcenue Il
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ONHOH uYacTH MATEDHM K APyroH, moxa KaKas-HHOYyAb H3 3THX
YacTeft He NOBAMAET HA HAIH OPraHml YYBCTS, ¥ MBI HE HCIITAEM
TOT0 MM HHOT'O OUIYWICHHS. ' '

YMCTBEHHEIM TIpOLeCCOM, KOTOPHIH# OCHOBLIBAETCSt HA TAKHX
OIMYIMEHHAX, Mbl IPUXOAHM K YCTAHOB/NEHKIO YCAOBHI 3THX oury-
LIEHHH H NPOCTEKHUBAEM HX A0 Belwed, KOTOpHIE HE COCTABAAIOT
JaCTH Hac CaMHX; HO BCerja (aKT, KOTOPBIH Mbl H3yYaeM, ecTh
B3aHMOJEHCTBHE MEXAY Tenamy. DTO BIaUMOLeHicTsie MBI CTa-
PaHCL ONUCATL B HACTOAWEM TpakTaTe. Mcxoms M3 pasauumnix
TOYEK 3PEHHSI, €r0 HA3BIBAIOT CHUAOH, AeliCTBHEM U MPOTHBOXRH-
CTBHCM, WIH HaNPSOKEHUEM, M NPOABAAETCS OHO B HM3MEHEHMM
ABHMEHAS TEJ, MEXAY KOTOPHIMHM OHO ACHCTBYeT.

IMpouece, mocpeactsom kotoporo HANPKEHHE [POUIBOIUT
MSMEHCHHE JBHXEHHA, HA3biBAaeTCR paboTol, W, kak Mol yxe
NOKa3a/H, PaGoTa MOXET PACCMATPHBATHCA Kak nepeaaya sHep-
THH OT OJHOTO TeNa CHUCTEMB APYIOMY.

- MITaK, KaK MBI yie roBOpH/IH, M 3HAKOMDBI C MAaTepHeH JUIb
- Kax € 4eM-TO, YTO 06/1aAaeT 3Hepruedl, cooBUIeHHON €My ApYrox
MaTepHed, U YTO MOMET, B CBOK OuYepennb, Nepeaars 3HEPruio
APYroii MaTepuu. -

C zpyroit cTopoHB, 3Hepruio Mbl 3HAaEM AUILL KaK HeuYTo
HCNPEPHIBHO MEPEXOARMICE, BO BCEX SIBACHUSX NPUPOAB!, OT
OIHOU YaCTH MATePHH K ApYyroi.

108. KPutePull CYWECTBOBAHHA MATEPHAMBHOMN CY¥B-
CTAHLHH. SHEPTUS HE MOXET CYLIECTBOBATD HHAYe, KAK B CBA3K
¢ matepueir. OTciofa, TaK Kak B NPOCTpaHCTBe MEXJY CONHLEM
M 3eMJIedl CBETOBHE H TENJIOBHE M3MTYueHHS, KOTOpBIE  OCTa-
BN CONHUE H CIME HE JOCTHTAH 3eMIM, 06JafaloT 3Hepruek,
KO/HUYECTBO KOTOp‘Oﬁ B KyOHUecKOH Muae MOXeT OhiTh u3Me-
PCHO, TO 5Ta 3SMEPTHA JO0/KHA (DUHAINEKATL MATEPHH, cyue-
CTBYIOUICH B MEXIIAHETHBIX NPOCTPAHCTBAX, 4 TAK KAK AMIIb
6naropaps cBeTy, KOTOpHI aOCTHMraer no HAC, MBl y3HaeM O
CYMECTBOBAHMHE CaMBIX OTJAAREHHBIX 3BE3X, TO MbI 3aKII04aeM,
9T0  MAaTepHR, NEPEARIOWAS CBET, PACCENHA MO BCeft BUIMMOL
BCE/IEHHOH, ‘

109. DHEPTHS HECNOCOBHA K OTOXAECTBAEHHUIO. MHuI He
MOXEM OTOMIECTBUTL OTACABHOM YAaCTH 3IHEPruM, MM npocie-
AHTb €€ uepes ee npespamieHus. OHa He UmeeT HHAHBH Y alIb-
HOFO CYILUECTBOBAHHS, KAKOE MBI, HAIPHMED, IPHIHCHIBACM OTAS/Ib-
HBIM 4acCTAM MaTepHH.
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SIpjeHUs MATEPHATBLHOH BCeJCHHOH KaXyTCA MPOUCXOAALMMH
TaxuM xe o6pa3oM, KaxK CAEIKH B KPeIHTHOH cuCcTeMe *). Kaxgas
CleAKA COCTOMT B MEpejaue HEKOTOpOro KpPEeLUTa MK SHEPTHH
oOT OAHOTO Teaa Apyromy. OJTOT axT Mepefaus UM TIIaTeXa
HaapiBaeTcs paboTOA. DHEPrHd, TAKUM o6pasomM neperaHHasn, HE
cOXpansieT HMKAKOro [pH3HaKa, N0 KOTOPOMY €€ MOXHO GBlIO
Gl OTVIHUNTH, KOTAA OHA MEPEXOJMT OT OLHOrG BHAA K APYToMY.

110. ABCONIOTHOE 3HAYEHUE SHEPLHU TEJA HEM3BECTHO.
Dueprus MaTePHANbHOH CHCTEMb MOMKET BLITh OIICHEHA JHUIb
OTHOCHTEAbHBIM O0Pa3oM. . ,

- [Tpex e BCEro, XOTs HEPrus JBMKEHUA YACTEH OTHOCHTERBHO
ieHTpa MAccel U MOXET 6LITH TOYHO OMpeae/eHa, HO NOAHaA
SHEPrus COCTOUT M3 5TOfi SHEPIHH, CJOKEHHOH C 3HEpryent
MAacCh, paBHO# Macce peell  CHCTeMBbl, ABHXYLIeHCH €O CKO-
POCTHIO LEHTPA MACChl. Ho ata nocaeansas CKOPOCTh — CKOPOCTh
LIEHTPa MaCCHl — MOXKET LT OUEHCHA JKIIb OTHOCHTEABHD Xd-
KOTrO-BHGYAb Tea, BHEIUHEro N0 OTHOUICHHIO K CHCTEME, M 3Ha-
yeHHe, KOTOPOe Mbl MPHNHUIEM 3TOH CKOPOCTH, OyleT pPasiHiHo,
B 3aBUCHMOCTH OT TOTO, KaKoe Te/10 Mbl prfepeM 3a HAuazIo.

Vitak, HAMAEHHAS KHHETHYECKass 3HEpIHi MaTepHanbHOH CH-
cTEeMBbl COAEPHHT YaCTh, 3HAUECHHE KOTOPOH Heab3si ORPELEAHTH
MHAYE, KAK NOCPEeACTBOM NPOUIBOILHOTO BoiGopa Hauvana. Enun-
CTBEHHOe Hauajdo, KOTOpoE HE 6610 OBl MPOM3BOABHO, €CTh
HEHTP MAacChl MATEPHANLHON BCENEHHOH, HO NOJOKEHHE H IBH-"
JeH7e 3TOH TOUKH HaM COBEPIICHHO HEU3BECTHO. _

111. CkrbiTAd 3HEPTHS. HO aHeprAs MaTepUanbHOM CHCTEMBL
HeonpeAenuma u no Apyro#t npuumHe. M HE MOXEM NpPUBECTH
CHCTEMY B TAKOE COCTOSIHME, B KOTODOM OHA COBEpLICHHO HE
pMena 6o 3HEpPruM, H HEeKOTOpOe KONHHECTBO sHEpTHH, KOTOpOE
Hesb3sl HUKOCAA YAAAHTL M3 CHCTEMBI, JOMKHO OCTATbCA BEOLly-
THMBEIM AAS HAC, MOTOMY WTO Mbi JIHIUb TOTAd MOKEM Hceneno-
BaTh SHEPTHIO, KOTAA OHA BXOLKT B CUCTEMY WM OCTABASAET €.

CnenoBaTeablio, Mbl JIGKHL PacCMATPUBATE 9HEPTHIO MATe-
PHAJIBHOHA CHCTEMBI KaK BETHIMHY, a5 KoTopofi Ml MOXEM onpe-
JeNATh JAHlb YBEIAYEHHE HIH yMeHblueHHE NpH Nepexole CH-
CTeMBl H3 OJHOTO OIIPENENECHHOTO COCTOSHHA B Apyroe. AbconioT-
HOe 3HAUCHME DHEPTHM B HEKOTOPOM ONPECIEHHOM COCTOSIHHH
HaM HEeM3BeCTHO M He umeno Gnl pnf HAC HUKAKOH 1eHBI, ecay Gbl

*) 3a HcKnOUEHHEM, MOMET 6biTb, TOTO, YT0 KPEAMT MOXCT Bbth HCKYCe
CTBCHHO YBeJHueH WUAH Pa3iyT. -
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MBU €r0 3HaaH, u6o Bce siBnenus 3ABHCAT OT U3MeHeHui 3Hep-
THH, a He OT ee abcoaoTHoro 3HaYeHHs.

112. Moauok PACCMOTPEHHE 3HEPruy OXBATHJO EBol
BCI0 COBOKYNMHOQCTS PHIUYECKHX HAVK. Paccmorpenue pas-
THYHBIX BOPM sHeprun — SHEPIHH TATOTEeHHS, SIEKTPOMArHHTHOH,
MOJIEKY/IIDHOM, Tena0BoI 4 T. A—BMecTe ¢ YCAOBUAMH npeBpame-
HHSL SHEPTUM U3 opHOi dopmu B APYryio M HenipeMmenno Cylie-
CTBYIOIUETO paccesHus SHEPTHH, NONE3HOM fg IpousBoAcTaa pa-
GOTH, cocrasaser COAepKaHue pceli COBOKYIHOCTH (pu3HUeckux
HayK, MOCKOABKY oOmy PasBuAMCL B AHHaMuuecKof dopme non
PA3IMYHbIMU  HasBanugMy acTpOHOMMuH, S7CKTDHYECTBA, Maruu-



I'MABA CEJIbMAS.
MASITHHUK ¥ CHJIA TSXKECTH.

113. O PABHOMEFPHOM JABMXEHHH 10 OKPYXHOCTH. [lycts
M (¢ur. 11} ectb Teno, ABMKYLIEECH MO OKPYKHOCTH CO CKO-
poctbio V.

Mycts OM =r ecTb pajanyc 3TOH OKPYNHOCTH.

Hanpdbienne cxopoctn Tena M ecTb HampaBiesude Kaca-
TeAbHOH K OKpyxHOCTH. IIpoBenem uyepe3 UEHTD OKPYXKHOCTH
aunnio OV, napanienbHylo 3TOMY HaNPaB/I€HHIO M PaBHYW pac-
CTOSHHIO, ONMMCAHHOMY B EIMHMUIY BPEMEHH CO CKOpOCTHIO V)
tTorza OV =V. :

Ecau npumeM Touky O 3a Hayano IMarpaMMbl CKOPOCTed,
T0 V n300pasut cKopocTb Teaa B Touxe M.

Korza Teao 0GofAeT OKPYXHOCTb, TOYkKa V TOXeE OUHMIIET
OKPYXKHOCTb, H CKOpPOCTb TOUKM V Oynmet M
OTHOCHTBCH K CKOpPOCTH TOuKH M, kak OV
oruocutcs Kk OM. -

CrenoBaTenbHO, €CIH MBI NPOBEAEM
npaMyso (A, cocTasasoUyld NPOAOJNKE- BT /)0 P
ue MO, a noToMy napaaaenuiyl Hanpa-
BACHRIO ABHXenust TouxkH V, cmenaem OA
TpeTbedl nponopuxonanpHoii x OM u OV
.M npuMeM Touky O 3a Hayaa0 JAHarpammel
yckopenn, 10 Touka A OyaeT usobpa-
ATk CKOPOCTH TOMKH V MAH, UTO TO XKe CaMoe, YCKOpeHHe
TOUKH M.

Hrak, KOrga Teno ABHXKETCS PABHOMEDHO I10° OKPYKHOCTH,
TO €r0 YCKOpeHHE HANPABIEHO K LEHTPY OKPYKHOCTH U ecThb

TPETbA NpPONOPUHOHANILHAA K DPAaZHYCY Qpr}KHOCTH H CKOPOCTH
Tead.

tur, 11,

K. Maxereat. Mamepur u dsuxcenue. 6
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Cuna, peicTByiolwas Ha Te10 M, paBHa NPOU3BEACHUI0 ITOTO
YCKOpeHHsl Ha Maccy Tena, M/H, ecan F eCTb 3Ta CHJa,

F=
r

114. 1IEHTPOBEXRHAR CHAA. Boluuciaennas damu cuia F ectb
Ta CHA&, KOTOpas AOMKHA JeiicTBOBaTH Ha Tteno M aas toro,
yTO6bl YAEPKUBATH €0 HA OKPYXKHOCTH PafKyca r, N0 KOTOPO#
OHO ABHXKETCA CO CKOPOCTBK V.

Hanpassenue 3TOH CHJB €CTb HAMPABIEHHE K LUECHTPY OKPYX-
HOCTH. '

Ecay 3Ta cuaa OCYLIECTBAGHA MOCPEACTBOM 1MHYDKA, [DHBS-
33HHOFO K Tedy, TO IWHYpPOK OYyAeT B COCTOSIHWH HATSNKEHUS.
Tomy JMBy, XOTOPOE JEPKHT ,npyrou KOHEL WHYpKa, Oyner
Ka3aThCs, HTO 5TO HATSIKEHMe HaNpaBaeno K teny M, xak 6yaro
Teno M cTpeMUTCs yAAANTBCH OT UEHTpa oxpyxmocm, KOTOPYIO
OHO ONUCLIBAET,

Orciopa, Ty MOCAEHION CHIY YacTO HA3BIBAKOT UEeHTPO-
6eXHON CHAOH.

Taxk xak cH/Ia, KOTOPaA Ha CaMOM ne.rle ;LeFfCTByeT Ha TeJO,
HATPAaBJAEHA K UEHTPY OKPYXHOCTH, TO OH4 Ha3bIBARTCH UCHTPO-
CTPEMHUTRABLHOMR CH/AOMH, U B HEKOTOPHX NMONYJAAPHBIX H3J0-
JEHHSIX OMUCHIBAIOT UGHTPOCTPEMHUTENLHYIO M LEHTPOGEXKHYIO
CHABl KaK APOTHBOMOJOXHBIE K B3aUMHO YPAaBHOBEIUIHBAKIIMECA
cwinl. Ho oHM mpocTo npeacrasasioT pa3auyHble CTOPOHBEI OJHOTO
H TOTO e HalpsuKeHus [AeHCTBYIOUIETO B LIHYPKE).

115. [Tepuox ABHXKEHHS. Bpems, B TeueHue KOTOPOro
ONUCHIBAETCR RNOJHAS OKPYXHOCTb, Ha3LIBAGTCA MEPHOAOM
IBUKEHHA.

Ecnu s 0603HAYAET OTHOINEHHE IJHMHbI OKPYXHOCTH K ee
AuvameTpy, pasaoe 3,14159..., TO A/MMHA OKPYXHOCTH paauyca /
ecTh 27r: 4 TaK XAK OKPYKHOCTh OIHCHIBAETCA B  TEHeHHE
nepuoxa I co cxopocThio V, TO HMeeM

. Qr=VT.
Orciopa-
wag T
F=4mM T

CKOpOCTb KPYroBOTO ABHXKEHHA YaCTO XaPAaKTEPH3YIOT HH-
caom o6oporos B eaunuuy BpemeHH. OG03HaYMM 3TO 4HCIO
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[4acToTy] uepes n; TOrAd

nf=1

F = 4x*Mrn®.

116. O NPOCTHX TAPMOHHYECKHX KOAEBAHUMAX. Ecau B
To Bpems, kax Ten0 M (pur. 11) ABHKETCA PaBHOMEPHO 110 OKpYyX-
HOCTH, Apyras Touka P ABHXETCS N0 HENOABHXHOMY AHMAMETDY
3TOfl OKPYMHOCTH TaK, HTO OHA BCErJa HAXOAHMTCS B OCHOBAHHH

" NéprmeHAMKyaspa, ONYUEHHOIO M3 TOUKH M Ha 3TOT HAHAMeETp,
TO TOBOPAT, YTO TenO P COBEpUIAET NPOCTHE TapMOHH-
yeckHe KoaebaHUHA.

Pazuyc r OKDYXHOCTH HashtBAeTCH AaMNAUTYAOH KOAE-
Sanus. .

[Tepuox TOukH M HA3LIBACTCH NMEPHOAOM Koaebanua.

Yron, xortopuiii paguyc OM o6pasyeT ¢ MOJOKHTENbHLIM Ha-
npasleHHeM HEMOABRIKROTO AMaMeTpa, Ha3blBaeTcs Ppa3 oW kone-
Ganus.

117. O cHaAE, AERCTBYIOUIEW HA KOJEBJAWMWEECH TERO.
EAUHCTBEHHOE Pa3iHuie MEXIY ABHXEHUIMHU Touek M n P co-
CTOUT B TOM, UTO Touka M umeeT (ewe] BepTHKANBLHOE ABHIKEHHE,
CKNQIBIBAIOMEECH C TOPU3OHTANBHBIM JIBHKEHHEM, TOMAECTBCH-
HeIM ¢ aBuxeHMeM Touk# P. CrejoBaTe]bHO, CKOPOCTB H yCKG-
penre OGOHMX Tel DA3HATCA TOABKO HA BEPTHKAABHHE COCTABAR-
JOUME CKOPOCTH M YCKOpeHHs Touxu M.

MosToMy, yCKOpeHue TOdUkM P ecTb FOPH3OHTa/lbHasA cOCTa-
pAsIOWas ycKOpeHusi Touku M, a TaK Kak YCKOPEHHE TOHKH
M uzobpaxaercs BEKTOPOM OA, nexawuM Ha [POAOIKEHHH
MO, T0 ycKOpeHue TOUKU P H306paxaeTcs BEKTOPOM OB, rae B
£CTh OCHOBaKME TEPNEeHAHKYAspa, OMYWEHHOro M3 TOUKH A Ha
TopusonTanbuelii auamerp. Tenepsb, H3 NOJOGHS TPEYrOAbHUKOD
OMP u OAB nmeeM

OM:0A= 0P:0B. -
Ho
OM=r, & OA=—4n® [;-
Orciona

2
08— — . 0P = — 4. OP.

T
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HUrtak, B TPOCTOM TapMOHHYECKOM KOJe6aHHH YCKOpeH:He
BCerja HAaNpaBAeHo K UEHTPY KOAeGaHHS M PABHO PAacCTOSHHIO
OT 3TOTO LEHTPA, YMHOXEHHOMY Ha 4m%n2, M ec/ik Macca KoJe-
6aro1Leca TOUKK ecTb P, TO cHsa, AEeHCTBYIOA% Ha Hee Ha pac-
CTOSSHHH X OF ToukM O, ecTp 47%n*Px.

Otcioga crexyer, YTo Ha Te0, COBEPIIAIONIEE POCThIE TAPMO-
HHYECKHE KONeBaHKs No NpsMOi JHHHY, ACACTBYET CHJIa, UIMEHT-
I0L{@ACs NPONOPUHOHANLHO PACCTORHHIO OT LEHTpa KoAeOaHusi, H
3HAYEHME 3TOU CHJIBI Ha AAHHOM PACCTOSTHHH 3aBHCHT TOJABKO OT
3TOF0 PACCTOSHMA, OT MACCH! Ted M OT KBaJApAaTa 4ucIa KoieGanuis
B CAMHHILY BPEMEHH K HE 3aBUCHT OT AMIVIHTYAH KOAeGAHHM.

118. Vi30xPOHHHNE XKONEBAHHA. OTCIONA CAEAYET, 9TO CIH
TEJO ABHXETCA NO NPAMOH JMHHHA H HA HETO JeHCTBYET CHAA, Ha-
NpaBfeHHAA K HEMOABHXKHOH TOUKE HA 3TON JMHMH K H3MEHSIO-
HI3sICsl NPOOPLUUOHANBHO PACCTOSHHIO OT STOM TOUKH, TO OHO Sy aeT
COB@PIIAThL NPOCTLIE FAPMOHUYECKHE KORGAHHA, MEPHOA KOTOPHIX
OyJleT 0AMHAKOB, KaKOBA Gbl HM Obl1a AMIMIMTYXA KoJeHauus.

Ecmn ans 0coGoro poja nepeMelleHust Tend, HanphMep, A
Tena, BPALMAOUIErOCA BOKPYT OCH, CHAA, KOTOPasi CTPEMUTCH
BEDHYTb €r0 B JaHHOE MONOKEHHe, U3MEHSeTCs NPOMOPLUHOHAABHO
NepeMeweHHIo, \T0 Teno GyieT CoBepwaTh 1IPOCTHIE APMOHHYC-
CKUe KOACG2H¥ OKOJIO I3TOrO NOMOKEHHH, NEPUOL KOTOPHIX
He OyJeT 3aBHUCETb OT HX AMIIMTYAHI. .

Takoro poaa kosneGanuns, KOTOpPbIE COBEPWAIOTCHA B OAHO H TO
XKe BpeMs, KAKoBa Obl HH ObLTA HX aMIJHTYRA, HA3LIBAIOTCH
H30XPOHHB MU KONECOAHUAMH.

119. [TOTEHUMAJIBHAS 3HEPCHN KOJEBJIOWETOCH TEJA.
CKOpOCTb TeNa B TOT MOMEHT, KOTAa OHO NMPOXOINT Yepe3 TOUKY

pPaBHOBECHs, DPABHA CKOPOCTH Tesa, ABHKYLIErocsd N0 OKPYK-
HOCTH, HAH : '

. V= 25”'!2,

rae v ecTb aMNAuTyJa KoaebGaHusl, 4 /1 — YHCAO NOJHLIX KOAe6Ha-
HHH B CEKyHLY.

Orcrona, KHHETHYRCKAS SHEPTHS KOIEGMIOWETOCs Tena B MO-
MEHT APOXOXKAECHUS Yepe3 TOUKY PaBHOBECHUS €CTh

‘1) MV =23Mrin?,

rae M ectb macca Tena.
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B MoMeHT HauGOABIIErO YAATEHHS, KOTXA X =/, CKOPOCTh,
a CASJOBATENBHO, H KHHETHYECKAs 3JHEPTUf Te1a €CTh Hylb.
Y 6blab KHHETHHECKON HEPTHH AO/MKHA OBITh PABHA MPHPAIICHHIO
noTeHUUanbHoit 3xepruy. OTCI0OAA, €CNH BHYHCAATL MOTEHLHAAD-
HYIO 3SHEDIdi0 OTHOCHTEALHO KOHQHIYPALHH, B KOTOPOH Tel10
HAXOJUTCA B PaBHOBECHH, TO €ro MOTEHUHANbHAS 2HEPrust B
MOMEHT, KOTld OHO HaXOJUTCA HA PacCTOAHHMH # OT 3TOH TOUKH,
ecTe 2a2Mn*r®.

370 €CTh AOTEHUHANLHAA SHEPTHS 30X POHHO. KOKeSMOLErocs
TeAa, COBEPMIAIIETO # MONHBIX KOaAeOaHu#l B CEKYHIY, €CAH OHO
HaXOAHTCA B OKOE HA PACCTOSHHM 7 OT TOYKH paBHOBecus. Tax
KaK MNOTEHIUHATbHAS SHEPTHS HE 3aBUCHT OT IBHXEHHA Tesa, a
TOJABKO OT €rc MONOXKEHUA, TO MOXKHO 3aNucCaTh €€ B BHAE

272 Mn2x2,

TAE X €CThb PACCTOAHME OT TOUKMU PABHOBECHSL.
120. MNrocToit MasaTHuK. [IpocTOfi MafATHHK COCTOMT H3

HeOOJBIIOTO TSXKENOro Teaa, HA3LIBAEMOTrO YeueBHUleH, MOABE-

WICHHOTO K HENOABHAHON TOYKE HA TOHKOH HHTH HEU3MeHHOH

AAHHBL. UYeueBHLA NpPEAnonaraercs CTodb

Manof, 4TO ee- JIBHIKEHHe MOMHO paccMa-

TPUBATD KaK JBHXEHHE MATEPUANTbHON TOUKH,

a HHUTb MPEANOAAraeTCa CTONb TOHKOH, UTO

MOXHO npeHebpeub €e Maccoit H BeCOM.

Yeuepuila NPUBOAUTCH B ABHIKEHHE TAKHM o

06pa3oM, YTO OHA Ka4aeTcs B BEPTHKAIbHOH '

TVIOCKOCTH, ONKCHIBas HeGOJBINYIO AYTY.

P
Ee TpaexkTOpHA €CTh Ayra OKPYKHOCTH, LEHTP M
KOTOPOM ecTh Touka noaseca O, a paauyc
€CTb AJNHHA HUTH, KOTOPYIO MH Oynem ofo- dur. 12.

aHauaTh uepes /.

[ycte O (dur. 12) ectp Touka noaseca, a QA —nonoxe-
HHE MasfTHHK4, KOrAd OH BMCHT BepTHKanbuo. Koraa veueBuua
HAXOAMTCE B M, OHa BBIMIE, YEM B TOMOMKEHHHM A Ha BHICOTY

>

AP = ‘?4/’;_ rne AM ects xopaa ayru AM, a AB=2L

Ecan M —macca ueueBHUB, 4 £ €CTb HAMPMKSHHE CHIbL
TAXKECTH, TO BeC deueBuubl OyzeT Mg, a paborta, NpoH3BeNIeH-
Has MPOTHB CHJABL TAXECTH NPH ABHIKEHHH UEYEBHUBI U3 TQUKH A
B Touky M, 6yaer Mg.AP. Takosa Xe, CNeA0BATENbHO, U NOTEH-
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LUMANbHAA SHEPIUS MAasTHUKA, KOTJA YeyeBHLa HAXOIMTCH B M,
eCAM CYMTATh, YTO SHEPTLHSl €CTh HYJb, KOTNA UE€4EBHUA HAXO-
aurcs B Touke A.

MBI MOME€M 3aNHCATh BEJHUYMHY MOTEHUKANBHOH ZHEPFHH M B
CeyIoleM BHIE

Mg 2
51 AME,

[MoreHlManbHAs SHEPrAs HEYEBHILl, CMENIEHHOH HA KaKyIo-
Hu6yAb Jyry, U3MEHSETCH MPONOPUHOHANLHO KBaADPATY XOPAb
3TOM Ayr#. :

Ecnu 6bi OHA W3MEHSIACh MPONOPLUHOHAALHO KBaApaty caMoi
AyrH, O KOTOPOH ABHXETCS 4eueBHMA, TO KoneGaHus 6K 61l
CTPOr0 H30XPOHHBIMH. TaK Kax MOTCHUHANLHAA 3Heprus H3Me-
HAETCS MeJJIeHHee, 4eM KBajapaT IyTH, TO [MEepHOA KaXAOTO
xoaneGanus Gyxer Gosblle, ecan aMAIHTYAa Goabuie.

OjHako, AAs O4eHb MaNblX KOAEGaHMH, MBI MOXEM npeHe-
Gpeub pasiMuHeM MeXAy XOpAOA M Ayro# u, obo3nauaa ayry
yepes X, MOXEM TNOJOKHTH NOTEHUHAIDHYIO SHEPrHIO PaBHOH

Mg
2/

Ho MH yKe MOKasaly, 4TO B TApPMOHHUYECKHX KONeGaHUsAX
NOTEBUHAIbHAR 3HEPTHS ecTh 2:vMnx?. .

Mpupapuusas Apyr ApYTy 5Td ABA BHIPANKERHS # 0cBo6O-
JAHBUIHCH OT JApPOOeH, NOayyHM

g= 4n?n?,

rje & €CTh HanpsDKeHHe CWIbl TSKECTH, 7T — OTHODICHHE AAMHbL
OKPYXXHOCTH K €€ JHAMEeTDY, 7 — YHCAO KOMeGaHMA MAATHUKE B
eJHHULY BpPEeMeHH, a3 [— IJIMH& MaATHHKA.

121. dusnueckuit MAATHHK. Ec/i 661 MOXHO 6BIJIO NOCTPOUTD
MasTHHK CO CTO/Jb MasOfi ueueBHUEH M CTONb TOHKOA HHUTBIO,
YTO €10 MOXHO ObIO 6B MM NPAKTHYECKHX LeaeH PacCMaTpy-
BATh KAK NPOCTOH MASTHUK, TO ITHM CMOCOGOM 6b1I0 Ot HETPYARO
ONPeieAUTh &.

Ho Bce aeiAcTBUTE/bHBIC MAATHHKH MMEIOT YeueBHIbl 3HAUH-
TEALHBIX PA3MEPOB, K AJR TOTO, YTOGH COXPAHUTH IJIMHY HEH3-
MEHHOMH, HYeueBMUA AOMKHA OBHITh COEIMHEHA C TOYKOH nojaBeca
KPENKHM CTEPIKHEM, MACCO KOTOPOro HENb3n npedeGpeudb. Beerna,
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OJIHAKO, BO3MOXKHO ONpPEALAUTH ANHHY NPOCTOTO MaATHHKA, KOJe-
6aHHs KOTOPOTO COBEPIIANHCH Gbl TakuM ¥e oOpa3oM, KakK KoJse-
Gauus MasTHUKA 110608 QOPMEL

- [TosHOE PACCMOTpPEHHE BTOr0 NPEAMETA IPHBEIO 66l K Bhi-
YHCACHHAM, JEXKAWWM 32 NpelendMy 3TOTO TpakTara. MoxHo,
OAHAKO, NPHTTH K CAMOMY BaX(HOMY pesyAbTdTy 6e3 BBHIYHCAE-
HMi, ¢ TIOMOWIbI0 HMIKECAEAYIOWHX CO0OpaXeHUH. :

JIBHKesHe TBEPAOTO Tena B OJHOH MJIOCKOCTH MOXeET OHITh
NOMHOCTBIO, ONPEASTEHO, eCAH YKa3aTb JBHXeHHe €ro UCHTPd
MACCHi M IBHKEHWE TeJa OTHOCHTENBHO €T0 LEHTPa MaccChl.

Cuna, Tpefyowmasacs And TOro, yTO6bLl, NPOU3IBECTH AIHHOE
A3MEHEHHe B ABHIKEHHH EHTPA MACCHI, 3aBHCHT TOAbKO OT MACCHl
Teaa (§ 63). :

MoMeHT, TPeGyIOWMACA ANS TOTO, HTOOL MPOUSBECTH HAKHOE
H3MEHEHHE YIVIOBOH CKODOCTH OTHOCWTENbHO LEHTPA MAcChi, 3a-
BUCMT OT pacrpefefieHusl MacChl; OH TeM fosbile, 4eM Aanabile
PA3IMuHBIE HACTH Tena OTCTOAT OT UCHTPA MACCH.

IosTomy, ecan o6pasoBaTh CHCTEMY ABYX HaCTHLL, HEeHM3MEeHHO
CBA3AHHHIX MEXAY COOOI0, IpHuEM CyMMa HX MAcC paBHa Macce
MASITHUKA, WX UEHTP Macchl COBMALAET ¢ UGHTPOM MAacChl MadAT-
HUKA, 4 MX PACCTOSIHMS OT UEHTPA MAcCel TaKOBEI, HTO Tpefyercs
napa OJHOTO H TOTO JKe MOMEHTE, uTo6Bl TPOM3BECTH AAHHOE
BpALATEAbHOE J(BHXKEHME OKOJO HEHTpa Macc HOBOM CHCTEMBI
¥ OKOJIO IEHTPAa MACChl MasiTHMKA, TO HOBaf CUCTEMA 6ynet, Aas
JIBHMKCHHS B ONPENESEHHON MJIOCKOCTH, AMHAMHYECKH 3KBHBA-
ACHTHA JAHHOMY MASATHHKY, TO-€CTb, €CI¥ OGe CHCTeMBl IBH-
XKYTCS OAHHAKOBHIM OGPA30OM, TO CHA, Tpebywiuecs 1As TOTO,
4TOGH YNPABAATH ABHXKEHHMEM, OYAYT PaBHBL Tax Kaxk MacChl
06eyx YACTHI, MOTYT HAXOAMTHCA B KAKOM YTOAHO OTHOLWICHHH
MeXIy coBol, IPH YCAOBUH, YTO HX CyMMa paBHA MacCe MART-
HHK4, ¥ TaK KaK NPpsAMas, KX coeaungmomas, -

MOXKET MMeTb JK00e HanpaBAeHHe, NpH
YCAOBHH, MTO OHA TIPOXOAHMT YEPE3 UCHTD

MAacCChl, TO MOXHO PacNOJOKUTb UX TAKHM

o6pasoM, yrolH OJHA K3 YaCTULL COOTBETCTBOBANA M0G0 TaHHON
TOUKE MAATHHKA, HANpUMep, Touke npuseca P {(dur. 13). Macca
3TOI YACTHIBI H NOMOKEHNE H MACCA APYTOi YacTHIB Q 3THM Onpe-
Aenntes. TIoaoxeHe BTOPOH HACTHIGE Q HA3bIBACTCH UEHTPOM
Kauanud Ecau Tenepb B CHCTEME JBYX HaCTHIH OAHA M3 HHX, P,
HeNOJABMKHO yKpenaeHa, a Jpyras, Q, MOMeT Koae0aThCA OJ

dur. 13.
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AEeHCTBUEM CH/IBI THAMECTH, TO Mbl HMeeM MPOCTOH MAATHHK,
HOO OAMa. M3 YacTHL, P, NEHCTBYeT KAK TOYKA NpHBeca, a4 ApY-
raf, Q, HAXOAHTCS HA HEN3MEHHOM OT Hee pPACCTOSIHHM, TAK YTO
CBfI3b MEXKIY HHMH TAaKOBa XK€, KaK ecaH Obl OHH OBl COCAU-
HEHBI HMTLIO AAMHBL [ = PQ. "’

CnepoBarenbHO, MasdTHHK JA060H ¢opMb KavaeTcs TOYHO
TAKUM e 00pa3oM, KaK NpOCTOH MasATHHK, AJHHA KOTOPOro eCThb
PAacCTOSHHE OT TOYKW HPHBECA AO UEHTPA KAYAHHA.

122. OsoroTublft MAATHUK. [Ipeanonoxum reneps, 4TO CHU-
cTeMa JByX uacTHL ofpalieHa, NpHueM TOYKa  CTana TOYKOH
npuBeca, a uyacTHUa P COBepIaeT Kadasus. Mbl HmeeM Tenepb
NpPOCTOH MaATHUK TOH Ke AJAWHB, YTO M paHbule, H ero KavyaHusa
OyIyT coBeplwaTbcd R Takoe ke Bpems. Ho oH auHamudecku
SKBMBANEHTEH MASTHHKY, MOABELIEHHOMY B LIEHTpPE KAYaHHUA.

Urak, ecnu masitHUK oOpawieH M MOABElUIeH B LUEHTPe Kaua-
HHSl, TO ero KoneGaHus OYAyT MMETb TOT XE€ CaMblii nepuon,
YTO W paHblle, W PAacCTOSHME MEXAY TOYKOH MNpHUBeca M LeH-
TPOM KauyaHus OyAeT PaBHO HJHMHE NPOCTOTG MasTHUKA, HMEIO-
WIEro TaKoe JKe BpeMsl KOaeOaHHs.

ViMenHo 3TMM nytem onpereaun kKanutau Karep Antu
MPOCTOrO MafATHHKA, OTOMBAIOWIELTO CEKYHIBI.

OH nOCTPOH/T MASITHHK, KOTOPHIH MOMHO 3aCTABUTh Ka4arbCfl
OKOJIO JBYX OCTPHEB, HAXONAIMXCA B MPOTHBROMNOIOCKHEIX CTOPO-
HaX OT LEHTPa MacCb! M HA HePaBHBIX OT HETO PACCTOAHHAX.

FMocTeneHHBIM NPUAAKUBAHHEM OH CAEnA] BpEMA Ka4aHUA
OAMHAKOBBIM, HE3ABHCUMO OT TOI'D, KAKOE OCTpHEe CIYXHUT TOYKOH
npuseca. JITHHa COOTBETCTBYIOIWIETO MPOCTOrO MafTHHKAa Oblia
34TEM HaHJeHa M3MEPEeHHEM PACCTOSHUSA MEXKAY  OCTPHUAMH.

123. HanwcTtpaunsg MasaTHHkA K3artepa. [IpuHuun mast-
Huka K3 Tepa MOXHO WAMCTPHPOBAThL OYEHb MPOCTHIM H NOpa-
3HTENbHLIM ONBITOM. Bo3bMeM NJIOCKYI0 AOWEYKY
.. NpousBoabHOH (opMbl (pur. 14), NPOTKHEM CKBO3Db
Hee, BONH3H €e KPas, KyCOK NPOBOJIOKH H NMOABECHM
ee B BEPTHUKAIbHON NAOCKOCTH, AEPHKA KOHIL TPOBO-
NOKH YKa3aTeabHbiM U GOAbLIHM NanbiteM. Bozpmem
MaJeHbKUH 1IADHK, MPUBAMKEM €r0 K KOHUY HHTH,
a HUTb MPONYCTHM HAJ MPOBOJOKOH TaK, YTOOH
IMAPHK BHCea, MAOTHO npuaerasg K nocke. Flpo-
BEAEM PYKOH, KOTOPO# Mbl AEPKHM NPOBOJOKY,
I'OPH30HTANBHO B IMIOCKOCTH AOCKM H 3aMETHM, COllepewaeT JH

$ur. 14.
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JIOCKA IAPHK MM OTCTaeT OT Hero. Eciu onepewaer, 10 yanu-
HHM HHTH, €C/AH XK€ OTCTaeT, YKOPOTHM ee A0 TexX Mop, [oKa
IapHx M J0CKa He OyAyT ABAratecs sMecre. Tenepp OTMe-
THM Ty TOYKY NOCKH, KOTOpas COBNAAaeT C UEHTPOM MNIAPHKA,
H ' IPUKPENHM HUTh K NPOBOAOKe. Mul ybexumcs, 4TO €cay
Aepkarh MPOBOJOKY 3a KOHUBl K ABHTATh €10 KAK YrOJAHO, XOTH
Obl BHE3aNHO M HENPABHJIBHO, B NJIOCKOCTH AOCKH, TO LIAPHUK HH-
KOTla He OCTaBHT OTMEYEeHHOro MecTa Ha HOCKe. :

DTO MeCTO Ha3biBAETCR UEHTPOM KaYaHHs NOTOMY, dTO
£CJAH JOCKA KAYAeTCs OKO/O HeMOABUMKHOH MPOBOJOKH, TO OHA
KauyaeTcsl TaK, KAk ec/u Obl OHA COCTOAAA M3 OAHOW YacTHUBI,
[OMEIHEHHo% B 3TOH TOUKE. '

Ero #a3blRaloT Takke UEHTPOM yJaapa, NOTOMY . 4TO, €Ciu
IOCKA HAXOAMTCA B NMOKO® M €CAH BHE3ANMHO ABHHYTh FOPH30H-
‘Ta7IbHO NPOBOJOKY, TO AOCKA NPEXJE BCEI'O HAYHET BPALUATHCA
0KOJO 3TOH TOHKM, KAaK LEHTpa.

124. OnPEREJEHUE HANPSIKEHUSA CHAB TAXKECTU. Cambill
npsiMoil ¢nocoG OflpefeeHus & COCTOUT B HaGMIONCHUH NaLeHHS
TeJ1a ¥ ONPeeNeHHH TOTO, KAKYI0 CKOPOCTb OHO NPHOOPETET Yepes
CEKYHLY; HO OY€Hb TPYAHO NPOM3BOAHTH TOUHBIE HAB/IIOLCHUS
HaJ JABHXEHHEM TeJ, KOTJAa HMX CKOPOCTH HMMEIOT TAKYi0 BeIH-
unHy, kak 981 CaHTHMETP B CEeKYHAY, M, KPOME TOTO, ONBIT
cneaosano Opl NPOXU3BECTH B.COCYAE, M3 KOTOPOIO BbIKayaH BO3-
AyX, TaK KaK COMPOTHB/ACHHE BO3IYXa CTOAL GLICTPOMY JBUMKE-
HWIO OYEHb 3HAYHTEABHO, CPABHUTE/IBHO C BECOM MAAAIOLIErO Tena.

OnuiT ¢ MasTHUKOM ropa3ao 0oJee yaoBaeTBopaTened, Ecau
CAeNaTh JYTy KAYAHHS OYEHb Manof, TO ABIDKEHHE HEYEBMUbI
CTAHOBHTCR CTOIb MEI/EHHHIM, YTO CONPOTUBAEHHE BO3AYXa MO-
JKeT OKa3aTh JHIb OYeHb Manoe B/HSIHME Ha BpeMs KoaeOaHus,
B Hamayuuisx ONBITAX MAanTHHK KadaeTcsd B COCYRe, U3 KOTO-
pPOTro BO3JYX YIAJE€H HACOCOM.

Kpome Toro, B 3TOM Ccayyae ABHXKEHHE [OUTH COBEPILEHHO
[IePHOAMYHO, H MAATHMK KAYAeTCA BHEepe] W HA3aJ COTHU HAM
JlaXke THICAUYM pa3, paHblle ueM pasJHuHBIE CONPOTABJACHHA, KO-
TOPEIM OH [OABEPKEH, YMEHbUIAT aMIJMTYAy KonebGanuit Ha-
CTOJABKO, YTO MX HEJb3f Oyner Gonee HabAOAATh.

Taxsm o6pasom, aeiicTuTeNbHOE HAOGMIOZEHHE COCTOMT HE
B TOM, YTOGLl OTMETHTh HAYal0 U KOHel OAHOr0 Ka4aHufA, HO
B ONpefeNeHHH MPOAOIKHTETBHOCTH MHOTHX COTeH KauyaHUH u
BbIYHCAEHUH OTCIOAA BPEMEHH OJHOIO KauaHus.
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BAaroaapss ONMMCAHHOMY HHXE METOLY Habnogatenp H3ba-
BASIETCS OT HEOGXOMMMOCTH CUMTATh Kauanus NO OAHOMY, H U3Me-
peRue AENaeTCs OMHMM '3 CAMDIX TOYHHIX BO Beceli 00aaCTH
ONbITHHIX HayK. :

125. METOL HABJIOAEHHA. 3a MaATHUKOM, CHAYXAUHM
A8 OMbITA, BOMEINAIOT Hachl C MaATHAKOM TakuM 00pasoM,
yTo6u, Koraa 06a MasTHMKa BUCAT BEPTHKAALRO, yeyeBUlA, HAK
KaKasi-HUOYIb APYras HacTb CAYXKAUEro AAs ONbiTa MAasTHHKA,
akphiBada Genoe MATHO HA MAATHUKE HACOB, ecaM CMOTPETh B
NOASOPHYI0 TPYOKY, YKPEIIEHHYI0 HA HEKOTOPOM PacCcTOHHAY -
BREpeiH 4acoB.

Bpemst oT BpeMEeHH MPOM3BOIAT HaBGN0AeHKA Haj TPOXOXKAE-
HUeM uepes MepHAMAH ,YacOBHIX 3BE3LY, M H3 9THX Ha6AI0AeHHHA
BLIBOAST GLICTPOTY X0/ 4acoB B CIMHHLAX CPEAHETO coaHex-
HOTO BPEMEHH.

3areM COOGIAIT KoaebaHus Chyxaulemy Anfs ONBITA MAAT-
HUKY ¥ HA6JI0JAIT 062 MagTHWKA B MOISOPHYIO Tpy6xy. [pea-
MOMOXHMM, 4TO BPEMS ONHOTO Kauauus He ‘paBHO B TOUHOCTH
MepHoAy KauaHMsi MasTHUKA 4acoB, HO HEMHOTO Gonbiue ero.

Ha6awopaTenb BWAMT B TOA30pHYKO TPYOKy, 4TO MasTHUK
wacoB BCe 6Goaee OnepexaeT u3ydaeMblfi MasTHMK RO TeX TOP,
nOKA STOT MOCAeARMIA He 3aKpoeT Kak pa3 Oenoro mATHA HA
MasTHHKE 4acOB, KOTAA OH TPOXOAMT depe3 BepTUKAIbHYIO AH-
wuio. To BpeMd, KOTAA 3TO NPOUCXOIHT, Ha6MIOAAIT M 3AMHUCH -
BAKOT KAK NepBOE€ MOAOXKMTENbHOE COBMALEHHE.

MadTHHIK 4acoB TNPOAOJIKAET ONEpPeXaTb Apyrof, u uepes
HEKOTOpOE BpeMsi 0063 MafTHHKZ NPOXOAST Hepes BEPTHKAAL-
HYIO JMHHIO B NPOTHBOMONOKHBIX HZNPABACHHAX. 70T MOMEHT
OTMEUaeTCsl KAK NepBoe OTPHLATENbHOE COBRALEHHUE.
Uepes paBHRIT NPOMEKYTOK BPEMEHH NpPOU30HAET BTOPOE NOJIO-
JKUTEJAbHOE COBMAjEHHE H T. X

[Ipy 3TOM METOME UYaChl CAMH CUHTAWT HHCIO N kauaHui uX
cOBCTBEHHOrO MasTHHKA MEXAY COBNAajeHHaMM. B Teuenue sToro
BPEMEHH H3ydyaeMbIH MasTHHK COBEPUIWJ OJIHHM KaUAHHEM MEeHbIUE,
yem uacopoil. OTCIOAA BPEMsl KauaHHs M3YyuaeMOro MasTHUKA €CTh

N——_l_ CEKYHA BPCMEHH, I0KA3bIBAEMOro 4aCaMu.

Fcau HET TOYHOTO COBMAZEHHS, HO YaCOBOH MAATHHK HAXO-
ANTCA Brepeld K3yuyaemoro, NpH OAHOM [POXOXICHMH HEPES
BEPTHKAIb, W MO3AXH €F0— NpH CACAYIOUIEM, TO HE6OABIION
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HAaBLIK €O CTOPOHH HABGMI0ATENs HAYUHT €ro OLEHMBATH, B KAKOH
MOMEHT MEXAY MPOXOXKIEHHSIMH 06a MasTHHKA KOJLKHBI GBIIH
6LITh B OAMHAKOBOM (pade. MOMEHT COBNAJEHHSA MOXHO OLECHHTH
TakuM 0GpasoM™C TOUHOCTBIO A0 AOAH CEKYHIHL. -

126. OUEHKA OHIMEKH. Tak Kak MasATHHK MOXeT KayaTbcd
B TeUeHHE HECKOJAbKHX 4YacOB, TO [OJHOE BpeMd, NOAJNEKaiee
M3MEPEHHI0, MOXKET CORePMHATh AECHATb THCAY ¥ OO/ee KayaHHH.

Ho norpelHocTs, BBeIcHHas B BHIYHCJIEHHOE BPEMS KadaHHs
BCEJCTBHE OUIMOKH Jaxe Ha UEAYI0 CeKYHAY B ONpene/eHHU
MOMEHTa COBNAJCHHS, MOXKET GbITh CHAENAHA UPE3BLIMAHHO Maneﬁ
€CNH ONBIT JIUTCA AOCTATOYHO JOATOE BpEM#.

B camoMm gene, €CNH Mbl 3aMeTHM I[IepBOE M Z-HO€ cOBhaje-
HUE M HAHAEM, HTO OHH. OTAEAeHH NDOMEXYTKOM B N CEKYHA,
OTOMBAEMBIX 4acaMu, TO IKCNIEPUMEHTANBHLIA MAATHUK MOTEpAeT
7 KauaHuH, 00 CPABHEHMIO € YACOBHIM, # chenaer N —n Kaua-
. ' ‘ - N
wuii B N cekyna. OTciona BpeMms OZHOTO Kayakus T = Nen
CeKYHA BpEeMEHH, NOKa3biBAEMOrO 4acCaMH.

* JlomyCcTuM, OJRAKO, YTO Mbl 3aMUCAJH, YTO NMOC/AeAHee COBMa-
Jenne npousowac yepes N1 cekynay nocae nepsoro. 3Ha-
yenue 7, BHIBEJEHHOE TPH 5TOM NPENNONOKEeHHH, ObA0 Obl

T’ = N+1
TNfL—n
¥ NOTPEWHOCTb, BbI3BAHHAA OUIHOKOH Ha OIHY CEeKyHAy, Oyzer
, _ N+41 N
, T_T_N—}—'I'Ln_?\'/:n_

n
N+1T—ny(N—n)’
Ecan N ects 10.000, a n ectn 100, To omubka B OAHY
CeXYHAY B ONpepeNeHHH MOMEHTAa COBNAjilenMsl HM3MEHHT BeJH-

upHy 7 NPUOAUZHTENBHO TOJALKO HA OJIHY, Munnuounym JOAI ee
3HAYCHHA.
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127. Metonz Houworoua, CaMmelfi NOYySHTENbLHBIR OpUMED
METOAA AMHAMMYECKOTO PACCYMACHHS NPEACTABSAET TOT METOM,
¢ NOMOWIBI0 KOTOpOro HpOTOH ORpEleNHs CHAY B3aUMOJeH-
CTBUsl HEGRCHBIX TE. '

[pouecc AMHAMHYECKOrO PACCYXIACHHA COCTOMT B BBIBOAE
M3 TOC/EeACBATENbLHBIX KOHpUTypauuit HeGecHblX Tes, KaK OHH
HABAIOJAI0TCA ACTPOHOMAMH, MX CKOPOCTeH M YCKODEHHH n B
OMpesieleHHH 3THM NYTEM HAMPABJEHHS M OTHOCHTEJbHOH BEJHU-
YMHBE AEACTBYIOUIMX HA HHX CHJ.

Kenaep yme pacuHCTHA MyTh AR UccenoBanys HpoTOHA
TeM, YTO BHIBEA M3 TIMATENBHOTO H3yueHus xabmogesudt Tuxo
Bpare TpM 3aKOHa MAHETHHIX ABIDKEHHH, HOCAUIME €TO HMS.

128. 3akoHubl Kenagpa. 3akoHnl Kenaepa HOCAT 4HUCTO
KuHeMaTHYeckHi xapakTep, OHH MOJHOCTBIO ONHUCHIBAIOT JBH-
WEHHUS NJIAHET, HO OHW HHYero He rosopst O CUIaX, KOTOPHIMH
ONpPeAENSIOTCR 3TH JABHXEHHS.

UxX AHHAMHYECKOE MCTONKOBaHHE GHINO OTKPHTO HbTOHOM.

[lepsuiit ¥ BTOPOM 34KOHH OTHOCATCA K ABUKEHHIO OJHOH
AJMAHETHE. '

Saxor {—TIlnomand, ONUCHIBAEMbIE BEKTOPOM, N1POBEICHHLIM
OT COMHLA K MJaHeTe, IPONOPUUOHAALHLL BPEMEHAM, B TEUEHHE
KOTOPHIX OHHU OMHcanbt,— Ecau £ 0603Ha4aeT yABOCHHYIO [101UAAb,
OMKCHIBAEMYI0 B EAMHMUY BPEMEHH, TO YABOEHHAas [/10WAAL,
OnNHcawnast Bo Bpems £, Gyaer kf, u ecam P ecrb macca naa-
HeTH, 10 Phf Oyaer Macca-MMIOIAAb, COMMACHO ONPEASICHHIO
§ 68. OtTciona MOMEHT KOJ/IHUECTAA ABHXEHHS [LIAHETBl OKOI0
COMHIA, KOTOPHIH MpeACcTaBaseT COB0K CKOPOCTH HU3MEHEHU#
maccul-naowany, 6yaetr Ph, BenH4YKHA MOCTOAHHAA.
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CaenoratenpHo, no § 70, ecam cCymecrsyeT CHJa, KOTOpas
AeHCTBYeT HA N/1aHETY, TO OHA HE JIOJ/KHA HMETb MOMEHTA OTHO-
CHT@IBHO COMHUA, H6O, B NPOTHBHOM C/y4ae, 3TOT MOMEHT YBe-
AMYHBAJA MAM yMEHbIIAA OBl MOMEHT KOJHYECTBA JABHXKEHHA CO
CKOPOCTBbIO, H3MEpAEeMOH 3HAUEHMEM MOMEHTAa CHJIMI.

OTcona, kKakopa 661 HM GBLIA CHAA, ASHCTBYIOLIAS HA IJIAHETY,
HaNpaBJAeHHEe ITOH CHABl AO/KHO BCET/A NTPOXOANTE YEPE3 COMHILE,

129. ¥Yraosas ckoroCTb. Onpedesenue. Yrnosasi cKOpOCTb
BEKTOPAa €CTb CKOPOCTb, C KOTOPOH BO3pacTaeT yroa, obpasye-
Mbil MM C HENOABHXHBIM BEKTODOM, NPOBEACHHLIM B IJOCKOCTH
€10 ABHKEHHA.

Ecan @ ecThb yrmoBas CKOPOCTb BEKTOpa, a r— €ro JUIHHA,

1
TO CKOPOCTh, ¢ KOTOPOH OH OnuChiBaeT NNOWIAAb, €CThb Qmﬂ,

OTKYAa
k= wr?

a TaK Kak A [OCTOSIHHO, TO ), YIJ0Basi CKOPOCTb ABHXKEHHA
NAaHeTh OKOMO COMHIA, M3MEeHsieTCst O0OpaTHO NpPONOPUUOHAABHO
RBAAPATY PaCCTOSHUA OT COJHIA.

3TO BepHO, KAakOB OBl HU OBIT 3aKOH CUAHL, npu YCJIOBHH, 4TO
cuaa, AeHCTBYiOWlas Ha NJAHeTy, BCeTrAa MPOXOXUT Yepe3 COJHIE.

130. /IBUXEHHE OKOZMO LEHTPA MACC. Tak Kak Hanpsxe-
HHE, CYWIECTBYIOU(EE MeXIy fJaa- )
HETOH W COMHUeM, JeficTBYeT Ha @C opP
00a Teaa, TO HH OJHO M3 HUX HE :
MOXEeT OCTaBaThCR B nokoe. Eaun- Pur. 15.
CTBEHHAH TOYKE, Ha JBHXKEHNE KOTOPOH 3TO HanpsikeHHe He
OKA3BIBACT BJMSHHS, €CTb UEHTP Macc 06OHX Tex.

Ecamn r ectb paccroanme SP (pur. 15), a C ecrs ueHtp Macc,
0 SC= ._S‘g)—r_P H CP= ijp' MOMEeHT KOIHYeCTBA ABHKEHUS

Stre PS2h
(SFPr™ (S4Pp

131. OpsnTa. Ham yxe npuxoaunoch noJib3oBaTecsl A4arpan-
MAMY KOH(MHUTYPAaUMu M CKOPOCTH MDH H3YYEHHH NBHMKEHUS Ma-
TEPUATBHOW cuHCTeMBbl. HO 9TH AHarpaMmbl H306paalOT TOJABKO
COCTOSIHHE CHCTEMBl B JAHHBIM MOMEHT, NPHYEM 3TO COCTOSHHE
YKa3bIBAETCH OTHOCHTEABHBIM NOJOXEHHEM TOYEK, COOTBETCTBYIO-
U®X COCTZBJAIOUIMM CHCTEMY TenaM.

naanersl P oxono C ects Pw
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OAHAKO Ke, 4aCTO MPEeACTABASETCH YAOOHBIM M300pa3uTh Ha
OJHOll AMarpaMMe Bechb DS KOHQHIrypauud au ckopocreit, Ko-
TOphle CHCTeMa npuHHMaeT. Ec/H Mbl NPEANONOXKHM, HTO TOYKH
IMATPAMMBl ABHXKYTCH TakuM oOO0pa3oM, 4YTO OHM HENPEPHIBHO
H306PaXaOT COCTOSHHE CHCTEMBI, TO KakKAad TOHKA NHATPAMMbI
ONHIUET JHHUIO, NPSIMYI0 WIH KPHBYIO.

Ha amarpamve KOHAUIypauHM Taxas JHHHA HA3WBACTCA,
Boofnle, TpaeKTopHUed fera. B cayuae HeGecHBIX Ten OHA
4acTO HasbBaeTcs op O HTOIL

132 Fonorpae. Ha auarpamme cKOPOCTeH JHHHSA, ONHCHIBA-
eMast Kaxaoi ApuxcyLIeics TO4XOM, HasbiBaeTCd ronorpadom
‘TeNa, KOTOPOMY OHa COOTBETCTBYET.

HUayueune rogorpada, Kak METOA HCC/ACHOBAHMS ABHKCHHSA
Tena, 6mn0 BBeAeRo B. P. TamuabToHoM. [opmorpap mo-
#eT OHTH ONpeleseH Kak TPaeKTOpHA, ONHCAHHAs KOHLUOM BEK-
TOpa, KOTOPHIA HENPepPHIBHO MPEACTABALT, N0 HANPABICHHUIO H
Be/HUMNE, CKOPOCTh JBUAKYLIETOCs Tena. :

lNpumenss MeTox rogorpada k mnaaHere, OpGHTA KOTOPOH
JEXKHT B OAHOH MIOCKOCTH, Mbl paiu yA00CTBa NPEANOTOKHM,
4TO rogorpad) MoBepHYT OKOXO Hauala Ha NPAMOA yros, Tax
4TO BEKTOP rogorpacda nepneniuKyssipeH K CKOPOCTH, KOTOPYIO
OH M306paxaeT, BMECTO TOro, UTOGH ObiTh €Hf napasiesbHbIM.

133. Broroit 3axon KEen-
AEPA. 3akon Il.— Opbura nna-
HeTbl OTHOCHTEJNbHO COJHLA €CTh
SAAMNC, B OZHOM N3 (OKYCOB
KOTOPOro0 HAXQAMTCH COJHLE.

Mycts APQB (dur. 16)-
aanunTHYeckas opburta. Ilycts S
6yaeT COJHIE, HAXOAALIEECK B
onHoM ¢okyce, H nycte H—
apyroit pokyc. [Tposonxum nps-
Myto SP xo toukn U, TaK 4TOGH
orpesok SU papusacsi 604bLIOH
oci AB, u coeaunum Toukk £
u U; torpa AU Oyner nponop-

Pur. 16. NMOHAALHA K TEPNeHAUKYARPHA
CKOPOCTH TIaHeThl P.

B camom gene, pasmeanm HU mononam B Touke Z M COCMH-

HUM TOUKH Z u P auuus ZP 6yzer KacaTeJbHOH K 3/AHNCY B

il
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Touke P; nycts SY GyAeT MepneHAMKYyAsAp, OMYWEHHbIR Ha 3Ty
KacaTesbHyl0 H3 TOUKH S.
Ecan v ecTb CKOPOCTH (JAHETH B Touxe P, a k eCcTb YABO-
€HHAS T/IOWIANb, OMCHIBAEMAn B €AMHHUY BPEMEHK, TO =12 .SY.
Kpome Toro, ecay & ecTb MOI0BHHA MaaOd OCH 3JIHMCA, TO

SY.HZ=0b.
Teneps,
' HU=2HZ,
OTKY 14
1 &
U= 9 HU.

HUrak, auuna HU sceraa nponopuuonanbua CKOpOCTH H mep-
neHAMKyAApHA Kk ee HanpaBaeHuio. Ho nunua SU Bceraa paBHa
AB. CaefoBaTeabHO, OKPYXHOCTb, LEHTP KOTOpoi S H paauyc
koTopoit — AB, ecTh rozorpad MaaHets, npuuem TouKa /7 ectb
Hauano rogorpada.

COOTBETCTBYIOIWMMH TOUKAMH OPOHTHI M roforpada ABASIOTCA
Te, KOTOPbIE JIEXAT Ha O/HOM (PAMON JAKHHUH, IPOXOASUIEH Hepe3
Touky S. '

Tax, P COOTBETCTBYET TOUKE U, a-Q-—rtouke V.

CxopocTb, COODLEHHAS TeAY 32 BPEMS €ro nepemeileHus M3
P B Q, n306paxaeTca reOMETPHUYECKON PA3HOCTBLIO BeKTOPOB AU
u HV, to-ecth aunueir UV, n 31a CKOPOCTh MepneHXUKYIsPHE
COOTBETCTBYKOUIEH Ayre OKPYKHOCTH, 4 [MOTOMY, KaK MH yxe
JOKa3aiu, Hanpapiaena K S.

Ecau PQ ecTs Ayra, ONUCAHHAS B TEHEHHWE OYEHb MAJOro Bpe-
mehn, 10 UV H306paxaer M3MeHENHe CKOPOCTH, NPUOGpPEeTEHHOe
32 3TO BpeMs; a Tak kak {JV €cThb 1yra OKPYXKHOCTH, UEHTP KOTOPOH
ecTh Touka S, To ayra UV Gyner Mepo#t yrioBoro nepeMeuienns
NA2HETHl OTHOCHTEALHC S B TeUeHHE ITOTO BPeMeHH. 3HAUHT, YCKO-
peHHe NPONOPIHOHAABHO YIVIOBOH CKOPOCTH, HO 3Ta [IOCICAHASR,
no § 129, o6paTHo NPONOPLUOHAIbHA KBaApaTy paccTosHus SP.
CrnenosaTenb0, YCKOPEHHe MJAaHEThl HANpPaB/JeHO K COMRMY H
H3MeHAETCA O6PAaTHO NPONOPUHMOHANBH) PACCTOAHHIO OT COAHIA.

TakoB 34KOH, 0 KOTOPOMY H3MEHAIETCS NDUTSIKEHWE COMHUA,
JelcTyIOlMEe HA MAAHETY, KOrja [WIaHeTa JBIXKETCH [0 CBOe#
OpOHMTE M H3MEHAET CBOE PACCTOSAHHME OF COJHLA.

134. Cuaa, ZERCTBYWOIUAN HA NAJAAHETY. Kak Mbl yxe
noxKasanu, opéuTa JAHEThl OTHOCHTENBHO LEHTPA MacC COAHUA
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" NIAHETBL MMECT pasMephl, OTHOCALIMECS K pa3Mepam op6&UTHI
TVIAHETE OTHOCHTENBHO COMHNA, Kak S k S} P,

Ecau 2a v 2b cyts ocu op6ute naanets OTHOCHTENBHO COMHIA,
TO NAOWARL ee eCcTh 7#ab, u ecan T ecThb BpeMs MOJHOro o6pa-

. ab
IEeHHA N0 OpOHTe, TO 3HAYEHUE BENHUHHLI'S eCTh O 7 Caeno-

BaTEN1BHO, CKOPOCTb OTHOCHTENILHO COMHLA ecTh ﬁTb HU.

CKOpOCTb OTHOCHTENILHO LEHTpa Mace ecTh

S na

SH4-PTb

Uamenenne cKkopocTH maameTsr OTHOCHT@/IBHO LEHTPA Mace
[mpu npoxoxcennn ayru PQ| ects :

HU.

S aa

S-+P Th

a MMNyec, 1eACTBYIOWMI Ha TI2ReTY, Macca KoTopo# ecTs P, pareH

SP  aa '

S-+-P Th

IlycTs £ ecTb Bpems, B Teyenue KOTOpOro onucana ayra PQ;
TOrAa yABOeHHas maomwaab SPQ ecrsb

hi = ortf

uv,

uv.

“ah
x4
7r?

Orcrona cuna, neitctByomas na IaHeTy [MMOyJbC, pazge-
MEeHHBIA Ha Bpems), ecTp

UV-——-2amt=2agt=4 £

F= 43"62’ ‘Si '-g'stf
. S+ P T
TakoBa BeMYHHA HanpsxeHus way IPUTAKEHHS MeXAY naa-
HEeTO# M COMHUEM, BHPAXKEHHAS Hepes ux Maccn P u S, ux cpea-
HEC PACCTOSIHUE @, HX NEHCTBHTE/BHOE PACCTOSHHE 7 U nepuoyg 7.
135. UHTEPNPETAUNA TPETBHETO 3AKOHA KEeEnuaepa., Ias
TOTO, YTOGBI CPABHHUTL NPHTHKEHUS MEXAY COMHIEM W pasiuy-
HbiMK naaretaMi, H b0 TOH Bocmoabsonancs TPETbHM 3aKOHOM
Kenaepa,
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Saxon IlI.—KsanpaTh BpeMeH 06palIeHHs PAIMHYHEIX [AAHET

NPONOPUHOHANBHEL Ky6aM KX CPeXHUX PACCTOSHUE OT COAHIIA. Opy-
a’ .

FHMH CNOBAMH, o €CTh NOCTOSIHHAR BEJMYHHA, TONOKUM, 4t

Orcrona -

SP 1
) F=tsipp

B CIy4de MEHBIUHX TMAHET, HX MACCHI CTOMB MAaabl B CpaBHe-

HHM ¢ Maccoél COMHUA, YTO SEP MOXHO IOJOXKHTH DPABHbIM

P
eRUHHULE, TaK UTO F=¢ ;2> T. €& NDUTSKeHHe, AellCTBylolIee Ha

NAAHETY, NPONOPUHOHANBHO €€ MACCE H 06PATHO NPONOPUHOHATLHO
KBAAPATY €€ pacCTOSHUA OT COMHLA. ’

136. 3axon TaroTeHuA. Cambiil 3ameuaTeabHmil daxt s
AIBJIEHHH TATOTCHNS COCTOUT B TOM, UTO H2 OJHOM ¥ TOM XKe paceTo- -
SIHUH OHO OAMHAKOBO NEACTRYET HAa PAaBHBIC MACCHI BEIECTRA BCEX
BHAOB.” ITO JOKA32HO ONBITAMH HaJ MASTHUKOM ANS PAITHYHBIX
BUJOB MATEDHH HA NOBEPXHOCTH 3eMaAH. H b 10 T 0 # pacnpocrpauun
3TOT 3aKOH Ha MATEPHIO, U3 KOTOPOR COCTOAT PATMUHLIE RJAAHETHL.

Ewe 10 toro xkak HboTOH 3T0 nokasan, ROrasbiBamuch,
YTO COJHUE, KaK UEN0e, MPHTATHBAET INAHETY, KaK Lenoe, K
AdXe 3aKOH OGPAaTHON MpONOPLHOHANBHOCTH KBaAparTy paccTos-
HH#l 6bU1 yiKe NMPEeANONEH PaHee, HO TOAbKO B pykax HboTowHa
Y4EHHE O TATOTEHHM MDHUHSJIO CBOK OKOHYaTeAbHYI0 (OPMY.

BcAkas wacTh MaTepHM NPHTATHBAET BCAKYIO
APYyryi 4actTe MaTEDHH, M HANDAXEHHE MEXAY
HUMH NPDONOPUMOHANBHO NPOH3BELEHUIO HX MACC,
Pa34€NEHHOMY Ha KBAJPAaT HX PACCTOSHUS,

B camom jnene, ecam cuna NPHUTIOKEHHR MEXIY CpPAMMOM
. MAaTepMH Ha COJHIE M TPaMMOM MATEPUM HA TNJAaHeTe, Ha

PACCTOAHKH £, €CTh o Pae C-—MOCTORRHAS, H €CNH B Macce

CO/HUA. COAEPKUTCH S, @ B Macce MnaHeTel P rpaMMoB, TO
NONHOE NPHTSXKEHHE MEXAY COJHLUEM M OAHHM TpPaMMOM Ha

cS .
RAaHeTe OyaeT —v» @ NOAHOE NDUTSXEHHE MEeXKIY CONHUEM X

naHeTol 6yxer C ‘S;[;) ’

K. Makcrena. Mamepus u deuxcenue. 7
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Cpasnupas 310 Bhipaxenue ,3akoua Beemuproro Tarorenns*
HbioToHa ¢ nonyuennnim panee 3uauenmem P HatzeM

= 47 2 S a':
. C 7 4 5"'_+_p T2’
HAH

40t = C(S-+ P) T,

137. Tperu# 3akon Kenaepa g HCMPABJAEHHOM BHAE.
Urax, Tpetnit 3akon Kenanepa poaxen 6uitn HCOPABJEH CJe-
AYWOIHM 06pPa3oM : :

Ky6bl CpeaHHX paccTOSHHMi OTHOCATCH, KAk KBAApaTHl BpeMeH
OGpALEHHS, IOMHOXEHHbIE HA CYMMy Macc COMHUA W MNAHETSH.

B cayvae Goapmux naamer, IOnurepa, Catypua u 1. g, pe-
JHYMHA CYMMBI S+ P 3HAUHTENbHO 6OMblle, YeM 1af 3eMAyu M
MEHbUIKX MaHeT. 3HAUUT, BPeMeHa OOpauleHns GONbIIHX ONaHET
HO/DKHBL OBTh HECKOABKO MeHbie, Yel o 3axody Kenaepa,
M 3TO OKa3aloCh B AEHCTBUTEJABHOCTH CIpPABEIIHBBIM,

B caenywoweit tabauue aaHm cpepsue paccrosiunda (@) naa-
HET B €AMHHUAX CPEAHETO PacCTOSHHS 3eMAH M BpCMeHa obpa-
uenns (7) B 38€3AHBIX rofax:

v i !
MNrawera = ¢ r a’ ' 72 LA

Mepiypnit. 03870081 0,24084 00580046  0,0580049 - 0,00(»00(3

Bewepa. . . 0,72333 | 061518 0378431 ' 0478453 -0,000002
3emast . .. L0000 . 1,00000 LOO0OO ~ 100000

Mapc. . . . 152369 1.88082 3,53746 353747 0,00001
FOnurep. . 520278 118618 . 140832 140,701 +0,13]

| Cavypr. . . 9353879 204560 867914 867,658 0,256
Ypar. . .. 19,1824 840123 | 705844 . 7058,07 40,37
Hemtyw .. 30,037 164,616 |27100.0 270984 ‘1,6

S |

M3 atoit rabawum BuAHO, uTO Tpetuit 3akon Kenaepa .
AAET OYeHb GOJABLUIOC NPUOAMKEHME, TAK Kak @b HE3HAYMTEbHO
OTAHYAeTC OT 773, HO INsi TexX nuaHeT, Macca KOTOPHIX MeHbllte
MACCH  3€MJIH, uMeHHO, Mepkypus, Bemepm u Mapca, o*
MeHbiie T2, Mexay TeM Kak aas HOnurepa, Catypua, Ypana u
Hentysa, Macca woTopmwix 6Gombure maccs 3emau, a* 6oabiue,
yem 773, : ‘

138. Noreuunanouay SHEPTHA, OBYCAOBAEHHAN TATOTE-
HHEM. [loTeHuuanbHas 3Heprus TAroTeHus MexJy Tesaamu S H
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P MOMET OBITh BLIYMCICHA, €CAH MBI 3HAEM 3aBHCHMOCTL HpH-
TAKEHHA MEXIYy HUMH OT HX pacctosHua. [lponecc Bhigucaenns,
OCPEACTBOM KOTOPOrQ Mbl CYMMHDYEM BJHSHHS HETPEPHBHO
H3MEHSIOILENCA BEeNHUMHBI, OTHOCHTCS K HHTeTpaJbHOMY HCUM-
CACHRIO, H, XOTH B HAGTOSILEM CAYYa€ BLIYUCACHHE MOXKET GHTh
TPOU3BEAELHO SACMEHTADHBIMM METOJAMH, MBIl [IPEANOYTEM Bhi-
BECTH NOTEHUHAIbHYIO SHEPTHIO HENOCPEJCTBEHHO M3 NEPBOTO M
RTOPOI'0 3aKOHOB Kenaepa.

9TH 3aKOHBl BIOAHE ONpeaensitoT JIBHXKEHHE CO/THUEG B naa-
HETBI, 4 MOTOMY Mbl MOMXEM ONPEACSHTL KUHETHYECKYI0 IHEPrHI0
CHCTEMEL, COOTBETCTBYIOLLYIO NI0G0H YaCTH SATHNTHYECKOH OPOUTHL.
Ho rtak wax conuue ¥ nuaamera 00pasyioT KOHCepPBATHBHYHO
CHCTEMY, TO CYMMa KHHETHYECKOH H MOTEHIHAAbHOH 3HEPTHH
| TOCTOAKHA, M C/ACLOBATENbHO, €CAH Mbl 3HACM KUHETHUECKYIO
IHEPTHIO, TO MOMEM BBIBECTH Ty YACTL NMOTEHUHANHLHOR 3HEpruwy,
KOTOpasi 3aBHCHT OT PACCTOSIHHS MEXAY TeaaMH.

139. KHHETHUECKAS SHEPTUS CHCTEMB. [an TOFO, YTOOH
OMPENCTHTD KMHETHYECKYIO SHEPIHiO, 3aMeTHM, uto, no § 133,
CKOPOCTb MMIAHeTHl OTHOCHTENbHO COMHIla

1A

'U-T—'Q' E’HU'

CxopocTs aaHeTH H  coMHUa OTHOCHTENLHO HEHTPa Mace
CHCTeMbl PABHHl COOTBETCTBEHHO :

N
S+pYH 53 p?
KHHETHHQCKHE auepmu NJAAHETHI U COMHLA pﬂBHbII, HOBTOMy,
! st ! pe
P 2 .. 2
o P (s @ ¥y S(spy?
{ AOQANHAs KHUHeTHYecKast JHEPrUf e(Th

1 SP v*—-l- SP

2(S+P) " B S+ P)b

H706bl OnpegesnTs npome Bcero 2 yepes SP uau r, zame-
TUM, YTO MO 3aKOHy MAOIWAAEEH

HU?,

v.S¥=h=""20 o)
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KPOMe TOro, G CBOKCTBY 3.aHMCa
| HZ.SY=p, (@)
a U3 NojoGHA TpeyronsHukos HZP n SYP
Sy SP r

HZ = HP™ 90"} @
ITepemnoxas ypannenus (2) u (3), nmoayuaem
. . ber
SVr=g, o,

Otcwoaa, ¢ nomouwbo ypasheHnHs (1), Haxoaum

e ABOP 1 dmar g
SO EIK 7 Il i )

H KHHETHYECKas SHePrHs CHCTeMBI eCTh
4m2a3 SP (1 1
r 2a
B cnny ypasHenus, BeiBegemmoro s KoHue § 136, nocaenuee
BbIpaxenyne ofpamaercs B '

1 I
C.SPl-—_ 1,
r  2a
rae € ectb NOCTOAHNAS TArOTeHHs.
Takosa BeauuuHa KuueTHueckoi: SHEPrMH AByX Tesm S u P,

ABHXYIMXCS APYT OTHOCHTENBHO APYra no 3/nuNCy, 6oabuias
OCb KOTOpPOro ecth 2a.

140. [TOTEHUHANBLHAA SHEPTHA CHCTEMBL. CyMMa KMHEeTH-
HeCKOH H NOTeHuHanbHOM SHEPIMH NOCTOSIHHA, RO a6GCOMIOTHOE
€e 3HaueHue, corsacHo § 110, HEHU3BECTHO, H HeT HeOoOXOAUMO-
CTH ero 3HaTh.

Orciona, ecin mbl 3akmounm [B cornacur ¢ nocrosmcTnOM

NMONHOA SHEPTHH], YTO RBBIpANKEHHE NOTeHUNATLHON  dHEpPTHu
HMeeT BHJ

!
K—C.Spr-

TO BTOPO# YJIEH, €AMHCTBEHHBI 34BUCAIMH OT PacCTOAHHA 7,
€CTe TakKxe e}IHHCTBeHHbIﬁ, c KOTOprM HaM NpUXOIHTCH HMeTb
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Aeno. Hpyroit unen K, mpexcrabaser pabory, fPOH3BEIEHHYIO
TATOTCHHEM, KOIrAA NBa TeNd, PasfeneHHbe NepBOHAYANLHO Geg-
KOHeuHO BonbinM paccrosnnueM, coamxawTcs HAaCTONbKO, Ha-
CKOMIBKO 3TO JOMYCKAIOT MX DaaMepbi.

141, JlyHa- - raxEen0E TEAO. 0npenema, TAKUM 00pa3om,
3aKOH CHAbL, AeACTBYIOIeH MEXAY KaxKAON naaHeToll o COMTHIEM,
Heworton Basmacs TNOKa3arb, uTO HabnoZaeMubiii Bec Tes Ha
MOBEPXHOCTH 3eMAH M CcHAa, KOTOpasi ynepxusaer Jyny Ha
€€ OpOHTE BOKPYCL 3€MAH, OTHOCSTCS MeXay coboit coraacmo
TOMy ke: 3axoHy o6paTHOH npoNOpUHOHANBHOCTH KBaapary
paccTosHus,

dTa cuaa TaKecTH HeACTBYeT B KamaoM "HOCTYNHOM Ham
MECTE, HAa BEPUIMHE BHICOYARILUX TOp M B CaMOH BLICOKOH Touke,
AOCTYNHOH Ha aspocTtate. Ee HanpsKeHwe, W3MepeHHoe nocpen-
CTBOM OMBITOB HAJ MASTHHKOM, YGHIBAET mo MEpEe TOro, KaK Mul
MOAHUMAEMCA] M XOTS BHCOTA, A0 KOTOPOH Mbl MOM¥eM noj-
HATLCA, CTOML Mada, B CPABHEHHM PaAHyCOM 3eMJH, YUTO u3
TaKOro poxa HabMIOACHHH Henb3w BBIBECTH, YTO CHJIA TAKECTH
HIMERAECTCH OGPaTHO NMPOMOPLHOHANLHO KBAaApaTy pacCTOAHHS
OT UEHTpaA 3eMaH, OXHAKO, HaGII0xaeMOe YMeHbIUGHUE Hampsxe-
HUS CHJIBL TAXECTH COTVIaCHO ¢ 3TUM 3dKOHOM, BHJ KOTOPOro
6nla moackasan HewoTony aswxennem naaner. :

Honycrusun, uto HANPAXEHHE CHUJIBl TSKECTH U3MEHseTes
06paTHO  NpPONOPUHOHANBHO KBALpaTy pAacCTOAHHE OT MEHTpa
3CMJIH, H 3HAR €r0 3HAYEHHE Ha NOBEPXHOCTH 3emMaH, HewToN
BEINHCINI €ro 3HaueHue Ha cpepneM paccTosnun ayHe.

Ero nepswe Bruncrenus 6niiu HCOpuYeHs nONylLieHMeM
OLIHO0YHON oOueHku pasmepos 3emau. Korga e own MONYYHN
6onee TOYHOE 3HaueHHe 3TOA BeAUYHHK *), OH Hallea, yTO Ha-
NPSKCHUE CUABL TANECTH, BBLIYHCAEHHOE IS paccrosuus, pas-
HOFO PACCTOAHMIO JyHBI, DaBHO chJe, Tpebyiotueiics ans Toro,
4TOOBl yaepxath JAyHy na ee opGHure., : _

Takum obpasom on orowmectsun CHLY, HeACTBYOILYIO Me-
KLY 3eMAeH M JyHOM, ¢ TOH CH/IOH, KOTOpas 3acrasaser Tena
BOAH3M 3eMHOM NOBEPXHOCTH NAaAaTh HA 3eMIio. :

142. Onar KsBEnanma. Iocae TOro, Kak-GbL10 NokasaHo,
UTO CHAA, C KOTOPOH NPHTATMBAIOT Apyr xpyra HeGecHbie Tena,

*} WM nokazan ¢ Gosswok MATEMATHICCKON CTPOTOCTBIO TONYIICHMOE BLIMIE
NPCATMKEHHE, YTO NPHTAKEHHE TAKOrO 14pa, KaK 3eMaf, Ha BCce BHEINHME TO4KH
TARORO we TOWHO, Kak eI 66l ero Macca Gbina COCPENOTONEHA B €ro UEHTpe.




102 K. MAKCBEJ/i. MATEPUS M ABWMKEHME {Ca.

OJHOPOJAHA C CHJIOH NPUTANKEHUS K 3eMAe JOCTYAHBIX HaM TeJ,
OCTABaJIOCh €lle MNOKa3aTh, YTO 3TH TeAa NPUTATHRAIOT APYT
Apyra.

TpyAHOCTH 370/ 3a744M 3aKJIIO43ETCH B TOM 00CTOATENBLTBRE,
4YTO Macca TeJ, ¢ KOTOPHIMH Mbl MOXeM paboTarb, CTOAb Mazia
0 CPABHEHHIO C MAccOW 3eMJM, YTO eC/M Jaxe NpHBECTH ABA
TeNa B HAUGOABIIYID BO3MOXHYK OJHM30CTh, CHJIA [PUTAKEHMS
MEXAY HHMH OYJEeT 4Ype3BnlualiHO Mafno# ApPOGbLIO Beca KawAOro
U3 HHX. :

MBbl He MOXKEM OCBOOOIMTbCHA OT IPHUTAMEHHsE 3eMJM, HO MO-
KeM MOCTABUTb ONbIT TakuM 06pazoM, 4ToOBl OHO -BO3MUXHO
MeHbIUE [PEenATCTBOBAN0 HAGMOAATL NPHTSKEHHE APYroro Tesa.

Joctoysaxaembit JIxkon Muuena (John Michell)*) nso-
Gpen Adasl 3TOR uead MpHOOP, KOTOPHIA MOAYuMa C Tex [Op
HA3BAHME KPYTHAbRB X BecOB. Muueaa ymep, He ycnesuin
NPOM3BECTH 3TOT ONBIT, HO €r0 NPUOOp noMan BIOCJACACTBHA B
pyku Teupu Kaseuaunma (Henry Cavendish)**), xotopstit
VA4 €TI0 BO MHOTHX OTHOIWIEHHAX M H3IMEPUA IPUTSEHUE
MEXIY [HEMOABMMXHBIMM] CBHHUOBBHIMH 1AapaMH H MaJEHbKMMHU
iIapUKaMY, NOABEWIEHHEIMH Ha cTepxHe BecoB. IToa0GHb# we
npu6op Obl1 HE3aBUCHMO H30GpeTen BnocaeacTeud Kysaonowm
AN U3MEPEHHS MANbiX 3MEKTPHUECKMX H MArHWTHHIX CHI H
IPORO/IKACT OCTABATLCS JYULUMM HM3BECTHBIM HaykKe HMHCTPymMeH-
TOM A/ff M3MEPEHHMA MaabiX CHJA BCeX POJAOB.

143. KP¥yTHALHBE RECH **¥). KpyTuabHpe BeCbl COCTOAT H3
rOPU3OHTANBHOIO CTEPXKHS, NOABEIIEHHOTO H4 NPOBOJOKE K HE-
nozBMmxKHOA onope. Korja cTepkenb MOBepHYT BHEWIHEd CHAOH
B rOPH30HTANbHOM IVIOCKOCTH, TO OH 3aKPy4YHBaeT MPOBO/IOKY:

© a TAK KaK MPOBO/IOKA YNPYra, TO OHa CTPEMUTCH OKa3aTh COMPOTH-
BJeHHe 3TOH AeOPMALMH M PACKPYTUTHCA. ITA CHNA KPYueHHd
NPONOPLUOHAIBAA  YIAY, HA KOTOPBA 3aKpyueHa [POBONOKA,
TaK 4TO, GCAH Mbl 3aCTABMM CHJIYy REACTBOBATb B TIOPH30HTaNb-
HOM HanpaB/ACHHH HA KOHEL CTEPXKHS, NOX IPHMBIM  YIIOM K
HEMy, TO cyMeeM, Habxl0Aas yros, Ha KOTOpbIfl CH1a HOBEPHET
CTEepKEHb, ONPEAL/NHTh BEAHYHHY ITOH CHMIBL

*) B Queen’s College, Cambridge, Byasapananckitii npogeccop reo:H0riy,
. 1762—4, Cm. Memyap cspa A. Geikie, Cambridge, 1918. .
w4y B Peterhouse, s KemGpuwe. CM. ero Scientific Writings, 2 Toma, Cam-~
bridge, 1920. -
#%) CM. KUK ¢, NpHioKeHde I, npuven. K § 145
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Cuia mponopunoHanbHa Yray KpYUYeHHS ¥ YeTBEPTOH CTe-
NeHH AXaMerpa NPOBOJOKH M O6GpPAaTHO NpONOPLUMOHATBHA IAHHE
CTEPIKHR M JNJUHE [TPOBOJOKH.

C/en0BaTeIbHO, NOAB3YACH ANHHHOA TOHKOH NPOBOJOKOH U
AIHHHBIM CTEPXKHEM, MBI MOXEM H3MEpSTh OYeHb MAaJhle CHAbL.

B onmte KaBeHAMW A, HA KOHMAX CTEPKHR KPYTHIBHBIX
BeCOB YKPENAEHBl IBA IIapa PaBHOM Macch m ). Mbt Gyaem
Ha 3TOT pas npeHeGperaTb Maccoi CTePXHs, no moe
CPaBHEHHIO ¢ MacCOM apos. Jira 601b1Hx HIapa @ oM
paBROK Macch M npucnoco6asioTes TakuM o6pa- e
30M, 4TO MOTYT OBITb MOMELIEHH KaK B M0J0-
xenwun M u M, Tak ¥ B noaoxewnu M wu M.
B nepBoM nONOXeHUH OHM CTPEMATCS CBOMM NpH-
TSXKEHHEM MEHbLIWX IUAPOB, /1 M 71, NOBEPHYTH
CTEPXKeHb BECOB M0 HanpasaeHHuo k cefe. B xpy-
rOM TNOJMOXKEHUH OHK CTPEMATCHA MOBEPHYTh €ro
B (POTHROMNONGKHOM HANpPaABJEHHU. KpyTHAbHbIE

BeCHl BMeCTe C [IOXBELI€HHBIMH INAPAMH 3adK/II0- M' 3
YAOTCS B AWMK AN TOTO, YTOOH H36€XKATh BAN- . ¢ in
SIHUSL BO3JAYIIHbIX TeyeHHH. [lonoxenue cTepxus our. 17

BECOB OnpejensieTcs HaONIOACHHEM OTpaXeHHs
TPajyMpOBAHHOM [IKaABl B  BEPTHKANBHOM 3epkaje, TPHKpe-
NJIERHOM B CepefuHe CTepxHA. Bechl AOMEWAKOTCH R OTACABHOM
KOMHATe, B KOTOpPYIKO Habaogatenb He BXOAHMT, HO Habaiomaer
OTPaXEHHE IIKAAL B MOI30PHYIO TPYOKY.

144. TlocTanoBKA onuTA. [Ipexae Bcero onpeneasnT spems
T nonHoro Kone6aHusi KPYTHILHBIX BECOB, a TAKXKe MOJI0XKE-
HHE PABHOBECMS WEHTPOR MOABEIUEHHKIX IIAPOB.

3aTeM NPHBOAST 60AbluiMe wapu B noaoxeHus M, M, Tak
4TOOB LEHTP KaXKROTO M3 HHX HAXOAMWIACA H2 HEKOTOPOM PaccTo-

SHHH OT [ONOMEHUS DPAaBHOBECHHN

oy x = NEHTPa MOLBEIICHHOTO Wapa.

OcranoBku K0€GaHHA CTEPKHA
HE OXMJIAIOT, HO HAbGJI0IalOT XRe-
JCHHA WKaJbl, COOTBETCTBYIOUIHE KPAWHKHM [OJOKEHHAM ORHOIO
KOMeOaHUs; NyCcTb HaiJAEHO, UTO OHH OTCTOAT HA PACCTORHMSX
X H Yy OT NOMOKEHHR DaBHOBeCHA. B 3THX TOUKax CTepmenb
OCTACTCH B TeUEHHE OJHONO MTHOBEHHS B MOKOE, TAK YTO BCH

-

dur. 18,

1) ®ur. 17 nzobpamacr sun cBepxy. H. A.
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€r0 HePrHs eCTh MNOTEHLMA/AbHAs, 4 TAK KAK NOMHAS SHEprus
MOCTORNHA, TO MOTEHIHANbHAS 3HEPFHUS, COTBETCTBYIOLIAS TOJO-
KEHUK X, NO0JKHZ2 OblTb paBHA MOTEHUHATLHOA 3HEPTHM, CO-
OTBETCTBYIOWEH MONOKEHHAIO .

Ecau 7 ecth Bpems noaHoro koneGaHHs OKOJO TOYKH pas-
sopecust O, TO MOTEHLMANLHAA IHEPTUS, OOYCAOBJIECHHAS 3aKPY-
YHBAHHEM, KOT/lA OTCYET LKaAbl €CTh X, coraacio § 119, paena

a NOTCHUMANLHAS YHCPIUSA, NPOHCXOMSUIAS OT NPUTSKEHUS MEXKAY
smaccamu m u M, no § 140, pasua
mM
K—C——"-.
a—x
CaenoBaTenbHO, NOTEHUMANBRASE 3UEPIUsi BCEH CUCTEMBl B
[IOIOMEHHK X eCTh

K--C mM -+ Z'ﬂ:-‘m X2,
: a—x

[ToTeHUNATbHAS 3HEPLHs B MOJOKCHHH ¥ eCTh

mM 2n2m

K—C +750

4 TaK KakK [MOTEHUHAThHBE 3HePrUd B OOOHX NOJOXEHHUAX
PaBHHI, TO

CmM (_

1 o _1__)_2n2m
a—y a—x

= (y2 — x7),

oTKyna
€=y G+ @—9 @—y).

3TO PABEHCTBO ONPENENsET NOCTOAHHYIO TATOTeHHs C uepes
HabMIOACHHBIE BEMIHUYHHEL: Maccy M GOJBLIMX ILAPOB, BbIPAXEH-
HYKO B rpamMmax, ppeMsi 7 IIOJHOTO KO/JEOaHHUs, B CEKYHAAX, U
PacCTOSIHUA X, ¥ H &, B CARTHMETPAX.

Cornacvo onwmitam Baitnu (Baily), C=6,5.10-%. Ecan Bbl-
fepeM €AHRHUY MACCH TAKWM O6Pa3oM, YTOGH HA eIMHHUE pac-
CTOStHHSA OHa coofulana yCKOpEHHe, paBHOE eAMHHIE, PHYeM 3a
@Al [IPUHATHL CAHTHMETP M CEKYH1A, TO eJHHHLA MACCHl
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pasHsinack 6ut 1,537 . 107 rpammam uau 15,37 Toudam. [lpu stoi
€JIMHULIE MACCH, MOCTOSAHHAA TAFOTeHUs C CBOAMTCH K eAHHULE.
ITosToMy €lo NMONB3YIOTCS B (DU3HUECKON 2CTPOHOMHH,

145. BCEMUPHOE TATOTEHHE. MTaK, M O0OHAPYXHAM CHAY
TATOTEHHS BO MHOTHX SBJCHHMAX MPUPOIBI W HALIMIK, YTO 3aKOH,
YCTAROBJCHHLIA ANf HBMEHEHHS CWJ/BI, NEHCTBYIOUEH HA pa3/IHy-
HHIX PACCTOAHMAX MEWAY NNAHETOR U COJNHIEM, COXPaHAETCA H
B TOM CIydae, KOrAa MBl CPAaBHMBAeM MPHUTAXKEHHE MEXIY pas-
JHYHBLIMH TIAAHETAMH H COJIHMEM, d TaKXe M TOTAA, KOTAa Mbl
Cp4BHUBAEeM [PUTAKEHHE MeXJAy JYHOH H 3eMJEH C MpHTSKe-
HUEM MEXAY 3eMAeH W THKEAbIMM TeJaMH Ha €€ [1OBePXHOCTH.
M BawK TAaKXe, 4YTO MPUTAKEHHE PABHLEIX MacC Ha PaBHbLIX
PaCCTOSHUAX OJMHAKOBO, KaKoBa Obl HM OBJa npupoja MaTte-
pHaaa, U3 KOTOPOro COCTOAT 3TH Macchl. JTO MBI YyCTaHABAHBAEM
U3 ONLITOB HAJl MASITHHKAMH H3 Da3/IHYHBIX BEWIeCTB, 4 TaKXke
#3 CPABHEHUS NPHTIKEHHS CONHLEM PANMYHBIX [IaHET, KOTOpHE,
BeDOATHO, HE OHHAKOBH MO cocTaBy. OnbiTh b a it i u *) nan ma-
paMH M3 Pa3IHYHHIX BEUIECTB, MOMEUIEHHBIMM HA KPYTHIbHBIX
BECaX, NOATBEPXAAKT 3ITOT  3aKOH.

Tak Kaxk mMbi HAULIH B TaKoM OOABLIOM 4UCAE CIy4aes, OTHO-
CHUMXCH K OTAAJEHHWM Mexy co6oi 00aacTsaM, YTO chaa Ti-
FOTEHUS 3ABHCHT TONBKO OT MACCHl Tesl, a He OT MX XHMMYECKOH
MPUPOAEI M (PU3UYECKOTO COCTOAHUA, TO NPHXOAMM K 3aKaioue-
HHIO, MTO 3TO CNpaBeiNMBO AAA BCeX BELWECTB. '

Hanpumep, H# OZMH YHEHBIK HE COMHEBAETCS, YTO ABE. YaCTH
aTMOC(EpPHOr0 BO3AYXa B3aHMHO [PUTATHBAKOTCH, XOTS Ml
nuTaeM BechbMa cnabyio wamexay, YTo. KOorxa-uubyib Oyayr
U306pETeHB  JOCTATOYHO TOYHBIE 3KCNEPHMEHTA/IbLHBIE METOAH,
AR TOTO, YTOOBI M3MEPHUTL MK AAXKE TOJIBKO CAENATh 3aMETHLIM
370 npuTsikenue: Ho MBl 3HaeM, 4TO CyLIeCTBYeT MPHUTAXEHHE
Mexay JA60# 4acTbio BO3AyXa M 3emie#l, a U3 onbita KaBen-
AHWA MB yGeAaaeMCH, UTO BECOMbIE Tead, €C/IH OHW HMEIoT
AOCTATOYHYH MAaccy, 3aMeTHO TATOTEIOT APYT K APYTY, U OTCIOAA

Y K Boaee COBPEMCHHLIC OTBITH, HbINOJAHEHHLE C KPaHKCH YTOHUCHHOCTBIO
Hacoxnau (Jolly), Boficom (Boys), 316 com (Edivos) s MHOTHMH IPYTHMH.
HaGa0nacMulil BEC eCTb TRXECTH, YMEHBIICHRAA HA ICHTPOSEXHYK PEakuKio Bpa-
WCHKIO 3eMAM; €Call Gb OHH HEOZKHHAKOBO H3MEHAMNCH NS BCCX BHIOB MATCPHH,
TO TOYHLIE B3BEWMBAHHA OTKPLUIH OLI pasHMiy: oNLITL 3 TBOCa NOKA3LIBAIOT,

CM. 1B XK ¢, KOHeu npuaokcHus I

5
HTO OHA HE MOXMET TPEeRbIIlATL jlp06li »1-0!; .
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Mbi 3aK/IOYAEM, YTO ABE YaCTH BO3LYyXa NPHTATHBAIOTCH MENY
coboii. Onnaxo, Bce eIle KpaiHE COMHMTEIbHO, OfaagaeT au
TATOTEHHEM CpeAa, MNepejalllas CBET H 3IMEKTPHUYECTBO, XOTS
OHa, 6€3 COMHEeHHs, MaTepHaibHA H OBnafaeT maccoi ¥),

146. ITpyuunA TaroTeddd. HepwoToH, 5 cBoux Hauamax,
BHIBOAHT M3 HaOAIONAeMbiX ABHMEHMH HeGecHWX Tel TOT (hakT,
YTO OHH NPHTATMBAIOT APYr APYra MO ONpeAe/eHHOMY 3aKOHY.

OH npuxoauT - K 3TOMY BbIBOAY B pe3yabTaTeé CYPOIOTO M-
HAMUYECKOr0 PACCYMACHHMS, NOKA3bIBAA 3THM, YTO He TOJALKO Te
SIBJICHHA, KOTOpbie 6osee BpPOCAIOTCA B r143a, HO M BCE BHAUMBIC
HEMPABUALHOCTH B ABHXKCHHAX 3THX TEA HABASIOTCA [10AAAK0-
WHMHACA  BHIUHCACHAIO PE3Y/ILTATAMH OXHOTO 3TOrO  MpPHHLMIIA.
B conx Hawanax on orpanuyusaercss A0KasaTenbCTBOM M pas-
BUTHEM 3TOTO BEJHKOIO 1ard B HayKe O B3aUMOFEHCTBHSX Ted.
Ho on Hudero He roBopuT 0 cnocobe, KOTOPLIM Teaa Apyr apyra
NPUTATUBAIOT. Mbl 3HAEM, UTO €r0 yM He YCMOKOMACS Ha sToﬁ
TOYKE, YTO OH YYBCTBOBAJM, YTO CaMO TAIOTEHHE HYKAAETCH °
OGBSCHEHHH, H UTO OH JaXe CKJIOHAACH K OGBACHEHHID TAIQTE-
s AefiCTBUEM NPOHUKAIOLIEH NPOCTPAHCTBO 3¢UPHOK cpean. Ho
¢ TOH MyApOH CHAEPKAHHOCTBIO, KOTOPAs XapaKTepHAa AMd BCex
€ro MCC/AeNOBAHHH, OH. OTAMHAN TaKHE' YMO3PEHHR OT TOIO, YTo
OH YCTAHOBHJ HabJIOAeHHEM M ONBITOM, H MCKJAIOMHI M3 CBOMX
Hauasn BcAkoe yNOMHHAHHE O NPUYMHE THrOTEHHS, npubeperas
CBOH MBICAH MO 3TOMY NpPeAMETY /g Bonpocon“ HaneuyaTaHHbiX
B KoHue ero OnTukH.

[TonmTky, xoTOphie GbinM caeaaHs co Bpemenn HboToHa
ANl pA3pelIeHHA 3TOr0 TPYAHOTO BOMPOCA, HEMHOTOUUCAEHHL)
W He MPHBEJH K HALLKHOMY pesyanraty **).

147. TpuMEHEHME HBIOTOHOBCKOFO METOAA MCCAEMO-
BAHMSA. MeTOL HCCACA0BAHHA CHJ, NEHCTBYIOMNX MEXIY TeqaMH,
KOTOPHI# 6Bl TakuM 06pa3oM ykasaH Hbi0TOHOM M npoBegen
¥M HA puMepe HeGeCHBIX Ten, GblA yCnelHo npuMenen K s s e n-
nvwem, Kyaonowm u [lyaccoHoM u K cryyaio HaszaexTpu-
30BaHHBIX M HAMATHHUEHHBIX TeJ.

Hiccaenosanne B3aMMOZEHCTBHA MENKHX 4acTHU Tea Gojee
TPYAHO, MOTOMY YTO STH YACTHUM H WX PACCTOSHHS CTONL MAJbi,
HTO MBI HE MOXEM WX YBHAETb HJH H3MEpHTb, a CJe0sa-
TEJBHO, HE B COCTOSHMM HAGMIOAATH WX ABHKEHUs, Kak waGaio-

) CM. H U X €, KOHel mpuaowenrus .
#%) CM. HH X e, npHaomkenne b,
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AAeM ABHXEHKA TBAHET WAHM HA3NEKTPH30BaHiblX M HAMarHWUCH-
HBIX Teq ).

148. METOAH MOTEKYASPHBIX HCCAEAOBAHuE. [losTOMy
HCCAEAOBAHNS MOJEKYASAPHOA (DU3UKM  BEJMHCH, 7O 6onbuIei
4acTH, 110 METOAY NOCTPOEHWS I'MMOTE3hI U CPABHEHHA €€ pe3yib-
TaToB ¢ HaGalAenHbiMi QAKTAME.

YCReWHOCTL 3TOT0 METOAA 33BHCHT OT OOLIHOCTH FUIOTE3HI,
M3 KOTOpPOR Mbl Hcxoaum. Ecau mamla runoresa ecth KpakiHe
obuiee NPeANONOKeHHe, 4TO MCCAeIyeMble SIBACHHS 3aBUCAT OT
KOHGUTYpPALUK H [IBHKEHHS MATEPUAJIbHON CHCTEMBbl, H eCIH
BOSMOMHO BBIRECTH HEKOTOpbIE LEHHBIE De3y/bTaThl H3 TaKoH
THOOTE3bl, TO Mbl CMEJO MOXEM MpHAAraTh ee K H3ydaeMbIM
SIBNEHHAM ¥). )

C Zpyroit CTOpOHHI, ecnH MBI CTPOMM THAIOTE3y, 4YTO KOH-
durypaums, ABWKEHHE WIH AeHCTBHUE MaTepuaanOH CHUCTEMbL
MMEIOT HEKOTODHH OfpeeneHHbiH XapakTep, M €C/AH Pe3yJabTaTH
TAaKO¥ THIOTe3bl COrAACYIOTCS C SIBJICHUAMH, TO Mbl BCE K€ JO/KHBI
elule JIOMYCTHTb BO3MOXKHOCTb, YTO HAIIA THIIOTE3d OKAKETCH
owin6GouHOM 2), €CAH HeAb3s 10KA3aTh, YTO HUKAKas Jpyras runo-
133 HE MOXET OOBACHHTH 3ITHX SBIEHMH.

149. BAKHOCTD OBILMX M 3AEMEHTAPHHX CBORCTB. [lo-
3TOMY BO BCeX (M3MUUECKHX HCCHEAOBAHUAX ype3BsiHailHO BAXKHO
OCHOBATE/bHOE 3HAKOMCTBO C CAMBIMH o0KMH  CBOACTBAMH Ma-
TEPHAJbHBIX CHCTEM, U KMEHHO N0 3TOH NpUYHHE 1 B ITOH Kuure
npeanouen OCTAHOBHTLCH HA 3THX 06mux CBOHCTBAX H HE BXO-
AMTH B GoJee pasHOOOPa3noe ¥ MHTEPECHOE NOJE CReNHANBLHBIX
CBOMCTB uacTHeiXx (POPM MATEPHH.

1) O:maxo, 4 31eCh KOCRCHHHLE MCTOILI HCCAEROBAHHA MOTYT npusenu K
HANEKHOMY Pe3yAnTaty. Tax, BCA TeOpUs CREKTPOB, Pa3BHTad B 0 p.0 M, NPKBOANT
Hac K 3aKTIOUCHHI0 O HeobwualKo# TOYHOCTH, C KOTOPOIO cOBAOAAETCA  3AKOH
Kyaowua puytpn atoma. H. A

*) 310 NpeaMeT cAeayHILeH raaBbi.

?) 1o ste Tak. OTICONA MOKET CAEAOBATH, MTO HAA THAOTE3a HE eCTh
C/AMHCTHBEHHO BO3MOXKRad. Kak ykasaxn fiyankape, BCC THNOTE3D O Mexa-
HB3ME .ABIEHHSA, NPHBOARLIME X OXHHAKOBBLIM YPaBHEHUAM, ONpPeACHAIOWUM X0X
ARICHHS, OIHHAKOBO HWCTHHULI®. "H. A
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1. B uetseprom orgeqe BTOpOH 4acTh cBoelt Amanury ye-
CKOH Mexanukuy, Jlarpaux gan METOA AI8 npHBeaeHus

34HHOA cHCTeME K MCY, paBHOMY uaMcay cTemewei; €B060 b1
3TOH CHCTeMm,

YpaBuenus gsuwmenns CBA3AHHOA CHCTeMBl 6BIH janm oT-
“THUHOH dopme Famusbronowm u pUBEIn K Goasiuomy pas-
BHTHIO BBICINER YacTH 06iuied AHHAMHKY 1),

Cunran HEOBXOZUMBIM, B Hauren CTPEMACHHH BKAIOYUTDL AeK-
TPHUECKHe ABACHHA B 06aacts AWHAMHKH, NpuAaTe Hawnm nyu-
HAMHYECKHUM HOesM BHA, roanmil OIS HEeNOCpe ACTBeHHOrD npu-

b€ ypaBrehns. B ypasuemusix ABHIKCHHA COCTABHBIX yacTet
CHCTEeMBI NoABASIIOTCH HQKOTOPHE BEJTHYHHBI (Bupamammue pe-
dKUHH MEXIY vacTamy CHCTEMBI, Bbi3biBaeMbie ege LpHBH‘IECKHMH
CBA3SIMH), H HCC/eNOBaHHe Jlarpauxa, paccMaTpuBaemoe ¢
MaTeMaTHYeCKoO TOYKY 3PeHHSA, ecTa MeTOxa HCKMIOYEHHN 5THX
BEMHUHH U3 OKOHYATEABHBIX YpaBHeHHui, '

*) 31a npubasanemas TeNeph 11aBa AvrdeTcs nepemcyaTiojy rnaspt V ya-
<th IV keury MakcBenaa ,Treatise ot Electricity and Magnetism« (1873).

‘) Cm, Cayley, «Report on Theoretical Dynamics*, British Association,
1857, n Thomson angd Tait, Natura Philosophy {1867].
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CJIG}IyH 10 nYTH 3TOro HCKJ’I!O’-]GHHH, ML'w[ 'ﬂOJlb3yeMCﬂ BbI-
YHCACHHEM, H YM HAUI JOJIKEH NO3TOMY OCTaBaTHCA CBOGOAHBIM
OT BTOPXKEHUA AHAaMUYeCKHX uael. Hama KE LeJb 38KAI0YACTCH B
TOM, 4TOGL COBEPLIEHCTBOBATL HaIly AUHAMHYECKHe UACH. Mpl
O3TOMY BOCNOIb3YEMCS TPYAAMH MATEMATUKOR H nepemezeM ux
PESY/ILTATH C A3LIKA AHATH3Z HA AWK JAMHAMUKY c TEM, 4TOOH
HAlUW TEPMKHL BBI3LIBAIH TPEACTABREHUE He HEKOTOpPOTo  asare-
Gpauyeckoro npouecca, Ho HEKOTOPOTO CBOACTBA ABHXKYLMHXCS
Ten. SI3bIK auHaMHKH MOY'UHA 3HAYMTE/BHOE PACIPOCTpaHEeHHe
Gnaronaps Tem yuenmim, KOTOPHIE M3NOXHAHK B ZOCTYNHOMN gopme
YUEHHE O COXPRHEHMM 3HEPTHHM, M uUTATEND YBHIHT, uTO
MHOTOE B MOCACAYIOIIEM UBNOMKEHUH HABENHO HCCAeIOBaHHEM B
Natural Philosophy Tomconan T 5T a, ocobenno npuem
HAIMHATD C TCOPUH HMIYALCHBHEIX CHA.

SI npumenua sror NPUEM LA TOrO, 4TOGH H36exaThb SBHOIO
PACCMOTPERNSA RBMMEHUS KAXAOH uwacTw CHCTEMBI, KDOMe KOOp-
AHHAT WK NEPEMEHHBIX, OT KOTOPBIX 33BHCHT ABHKEHHE LEI0r0,
Lea comHenun, ouenn BAXHO, YTOOH H3y4alomui npeamer 6uia
B COCTOAHHM NPOC/ICAUTD CBA3b MEXIY ABHKEHHEM K0 YacTH
CHCTEMBI ¥ M3MeHEHHEM NIePeMeHHbIX, HO COBEPIUEHHO HET HEOBXO-
AHMOCTH ZeJaTh 3TO B npouecce ONYHEHHsT OKOHUATENBHHK ypa-
BHEHHH, KOTOPHIE He 3aBUCHT OT YaCTAOA (DOPMBI 5TUX CBsizeli.

3. MEPEMEHEME. Unenao creneHedl CBOGOABI CUCTEMB eCTh
HHCI0 NAHHBIX, KOTOPBIC HEOOXOAHMBI A/ ONpeNeneHns ee nono-
. XKEHHA. DTHM JaHHBIM MOXHO 1aTh pasnuuHbie GopMbI, HO uuCaO
UX 3aBUCHT OT NDHPOAM CaMOil CHCTEMB M He MOXET OBITH H3Me-
HeHO. [last "Goabureil SICHOCTH Mpl MOXEM NpeACTaBAATL cebe
CHCTEMY CBSI3AHHOH NOCPeACTBOM Haanexainero MEXaHH3Ma ¢
H3BECTHHIM YHC/OM NOIBMIKHBIX YacTed:, Kauasl u3 KOTOPHIX ClO-
CO0HA ABUTATHCHA TOABKO HO NPAMOA JHHMH,. a wHe Kak-HuOy 1
HHaye. Booﬁpaaxaemmﬁ MEXaHHM3M, KOTOPHIH CBRA3LIBAET KAKAYIO
M3 3THX 4acTeld ¢ cHCTemodl, CICyeT TNpeacTaBasTh cefe cro-
GOAHBIM OT TPCHUS, JHIICHHbIM MHEPUMH M HECMOCOOHBIM pe-
popmupoBarscs nop  geficTeuem OPDUNOKEHHBIX cua. [Toab3a
STOTO ME€XaHH3Ma COCTOHT NPOCTO B TOM, YTO OH NOMOXET Bo-
O0paXeHHIo npHmMcaTh TETy [ONOKEHHE, CKOPOCTb M KOJMYe-
CTBO ABMXEHHSA, KOTOpPHE B HccaexoBauuu Jla TpaHxka stBau-
I0TCA YMCTO anreGpauyecKUMH BEAMYHHAMMY.

Hycts ¢ o6o3Hauaer NOJIOKEHHEe OAHON K3 NOABHXHLIX Y4a-
€Tell, onpenensemoe ee PACCTORHHEM OT HENOABHXHOH TOUKH
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no AMHMM ee ABHxeHHs. Mbl OymeM OT/IH4ATh 3HaYeHH# ¢, CO-
OTBETCTBYIOUIME PAIMUUHBIM UACTRM, NOCPEACTBOM HHICKCOR 1,2
¥ T. 1. TOABKO B TOM CAydYae, ecid Mbl HMEEM Ie10 ¢ COBOKyM-
HOCTBIO BeJHUHH, OTHOCALIMXCA K OJHOH 4aCTH CHCTEMBI, Mbl
Gyzem OnycKaTk HHIEKC.

Ecau paHb AHaYeHMs BCeX MNepeMeHHBIX (g), TO H3BECTHO
NONONEHHE KAWAOH M3 NOABHXKHBIX YacTe#, a B CHIY BooGpa-
JKAEMOrO MEXaHH3Ma ONpeseneHa W KOHQUrypauus BCed CHCTEMBL.

4. CKOPOCTH. 3a BpeM# [BHXNEHHR CHCTEMb KOHQHrypauus
H3MeHAeTcA HEKOTOPHM ONpeAeseHHEM 06pa3oM, & TaK KaK KOH-
{urypanus B KaXIHit MOMEHT BIIOJHE ONPEAC/ACTCA 3HAYCHUAMYU
nepeMeHHbx (g), TO CKOpOCTD KaXZOH 4YacTH CHCTEMBL, TaK XKe
KaKk # ee KOHOHrypauwd, OyAyT BIOAHE ONpEIeseHH, eCan
MBI 3HAEM 3HAYERHS NepeMeHHbIX (¢) BMECTe € UX CKOPOCTAMH
( dqt H/IH, COTNACHO OGO3HAUCHHIO HsoioTona, q)

5. Cusbl. Besikoe ABMKEHHE CHCTEMBI, COTIACHOE C NPHUPO-
708 cefsefi, MOXET OBTH NPOM3BEACHO HAAMEKALINM sLIOOpOM
X0/la M3MeHeHHs nepeMednpix. [as Toro, uTO6BI NPOHU3BECTH ITO
ABHXEHHE, IRMTAst MOABHAHBIE YACTH MEXAHM3M3, K 3THM HaCTAM
HAJO NPHAOKHTH CHJBL

Q603HauUM CHAY, KOTOpad JHOMKHA GbITh NPUACKEH K Nepe-
meHHoll ¢, uepez F,. Cucrema CuJ (F) MexaHM4eCKH SKBHBA-
NeHTHA (B CHAY CBA3eH CHCTEMBI) TOH CHCTEME CHA, kaxoBa 66 OHa
HH GbINA, KOTOPas B ACHCTBUTEALHOCTH MPOHSBOAMT 3TO ABHKCHHE.

6. KoaHuecTra ABMKEHUA. Ecnu Tesno ABMKETCA [0 TAKOMY
NyTH, 4TO™ ero KOH(Urypauus OTHOCHTEABHO CHABL AeHCTBYIO-
wel HA HEro, OCTAeTCs OJWHAKOROH (KaK, HampuMep, B C/AyHae
CH/E, JEHCTBYIOLIEN HA YACTULY MO HANPABACHHIO €€ JBHXEHNA),
TO ABWNKYLIAA CHAA M3MEDAETCH CKOPOCTHIO RO3PACTAHWA KOTH-
yecTBa Apmxenns. Ecau F ecTb ABHKYILAS CHAQ, @ ) — KOMKYECTBO
. ABWEHHUA, TO

OTKYy A

WHTerpan CHAH NO BPRMEHH Ha3biBAETCA MMNyabCLOM ITOH
CHABL, TAK MTO MB MOXEM CKa3aTh, 4TO KOJMUECTBO ABHANEHUA
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€CTb MMIYyabC CHABlL, KOTOPLIA npuses O6bl TeNO H3 COCTOAHMA
MOKOA B JAHHOE COCTOSIHHE JBHKEHHS. ‘

B cnyyae ABHKEHHR CJA0XKHOH CHCTEMBbI, KOHQHUrypauua ee
HENPEPHIBHO H3MEHSETCS B 3aBUCHMOCTH OT CKOpOCTe#t (g), Tax
YTO HeAb3s yXke 60/1ee Nonarath, YTO KOJHYECTBO ABHKEHHS eCTb
HHTETpad 00 BPEMEHH OT CHABI, ACHCTBYIOWICH Ha cUCTeMY.

Ho npupatienne dg n1060i nepeMeHHON He MOMer BEITb
6onbiie, yem ¢'df, rie Of eCThb BpeMs, B TeueHHEe KOTOPOTO Mpo-
HCXOAUT NPUpALLerNe, a ¢’ eCTb HAHGOJbIUeE 3HAYEHHE CKOPOCTH
B TEYCHHUE ITOTO BPEMeHH. B caydae cUCTEMBbl, ABHXKYHICHCS U3
COCTOSHHUA NOKOR NOA ACHCTBUEM CHJ B HEH3MEHHOM Hampasie-
HUH, 3TO, OUEBMJIHO, KOHEYHAsl CKOPOCTh.

Ecay nauel koHeunas cKOpPOCTb M KOH(UIypauusi CHCTEMb,
TO Mbl MOXeM cefe INpeaCTaBHTb, , YTO CKOPOCTb CcooBIeHa
CHCTEME B OY€Hb MaJoe BpeMa df, MPHUYEM HAYaAbHAA KOHQHrY-
pauyst OTJHYAETCH OT KOHEYHOH KOH(HIypaluu Ha BeIMIHHH
g, 8, W T. K, KOTOPbiE COOTRETCTBEHHO MeHbuie, uem g,0f,
q.;&t T A

Yeym meHbIle M b NPeANONOKHM MNPHpALICHHE BpeMerH Of,
TeM Goabuie AO/MKHB GHTH MPHAOKEHHbIE CHABI, HO HHTErpasa No
BPEMEHH, MW HMILYJABC, KLKAOH CH/Abl OyAeT 0CTaBaThCS KOHeY-
Hoim. [IpeaessHOE 3HaueHME MWMNY/IbCa, KOTAA BpeMs yObiBaetT M
B Npejene CTAHOBUTCS PABHBIM HYJIO, ONPEACNSETCH KAK M HO-
BE€HHB /i UMIYABC; 4 KOMHYCCTBO JBMKEHHA P, COOTBETCTBYIO-
uee MO0 nepeMeHHOW ¢, paBHO B 3TOM Cnydae, Nno onpe-
NEJEHHIO, HMNYABCY, COOTBETCTBYIOLIEMY 3TOH NePEMEHHOH, KOT 1A
CHCTEMA MTHOBEHHO (PHBOANTCS M3 COCTOAHMS [OKOS B NAHHOR
COCTOSHHE ABHKECHHA.

3TO npejaCTaBACHHE, YTO KOAWUYECTBA Anumenus{ MOryT OBIThb
{IpOK3BeJeHb OCPEACTBOM MIHOBEHHBIX MMIYJbCOB HA CHCTEMY,
HAXOAAMYWCS B MOKOE, BBEJEHO TOAbKO KaK METOJ AJs Omnpe-
AENEHUS BEJMUMHBI KOMHYECTB JABHMMEHHMA, HOO OHM 3aBHCAT

TONLKO OT MIHOBEHHOTO COCTOSHHMSA €€ JBMXEHHS, HO He OT Mpo-

necca, NOCPEACTBOM KOTOPOrQ 23TO COCTOSAHHE MONYUYEHO.

B cBs3anuoil CHCTEME KOJHYECTRO ABHMKEHMS, COOTBETCTBYHO-
uiee A060# nepeMeHHoH, ABASeTCs, BOOOILE, JUHeRRO# DyHKIMeH
CKOPOCTEH BCeX MEePeMEHHBIX, BMECTO TOTO, YTOGH ObiTh NPOCTO
APONOPLUMOHANBLHBIM CKOPOCTH, KaK B AHHAMHKE YaCTHUUBL

Hmnyabcnl, Tpebyrouecs AAs TOTO, YTOOb BHE3ANHO H3Me-
HHTH CKODOCTH CHCTEMBI OT 3HAUeHHH g,, gy M T. . AO 3HAue-

¢
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Huit ¢, E]’z KW T. 1., OYEBHAHO PaBHH p' —p,, p',—ps U T. .,
TO-€CTh HM3MEHEHHAM KOMHYECTB JABHKEHHS COOTBETCTBYIOMIMX
NePEMEHHBIX.

7. PABOTA MAZOTO UMNOVALCA. Pa6ora, Npo#3BeJeHHask
CHIOH F, BNPOZOMXKEHME HMNYJAbCA, €CTb HHTErpaa CHAN no

ﬂepeMeuJ,EHH!O, HAU
W — / F.dg,

= [ Fat.

Ecan ¢', ecTb nauGoibluee, a ¢”, — HauMeHblEe  3HAUCHME
CKOPDOCTH ¢, B Te€UYeHHEe ACHCTBHUA CHAH, TO W J0MKHO OMTDL
MEHbLIR, 49eM

§,f Ft wan ¢,(o',—py,

H 6oable, yeM

g [Fdt ww g’ (5", —p,).

ITpeanoaoxum Tenepb, 4to umnynbc j Fidt 6ecnpegenvio

yOuiBaeT; Torga 3HaueHUS q " g OyayT NPUGIHKATECA OAHO
K JpyroMmy M HaKOHel COBNAAYT CO 3HAYEHHEM q,; MB MOXEM
Tenepb HANMCaTh p') — p, = 6p,, Tax 4TO NpPOU3BEACHHAs! padoTa
OKa3biBACTCH

" Wl = q.ldpl r

TO-eCTh pa6oOTa, NPOH3IBEAEHHAN OUYEHB MAJEIM UM-
MyJ1bCOM, €CTh NPOU3BENEHUE UMNYIAbCA HA CKO-
pPOCTHh.

8. [lPHPAUIEHHE KMHETHUECKOHK SHEPrHM. Ecam pafora
34TPAuYNBACTCA HA INPUBEACHHE B JBHXEHME KOHCEPBATHBHOM
CHCTEMbI, TO e# COOBILAeTCR SHEPrus, ¥ CHCTEMa npuobpeTaer
CIOCOGHOCTH COBEPIUHTD PABHOE KOJMYECTBO pPaGOTHI, npeoao-
N1€Bast CONPOTHB/ACHHUSA, NOKA OHA HE MPHJET B COCTOSHHUE NOKOSA.

JHEprus, KOTOPOH CUCTeMa 06adafaeT B CHJIYy CBOErO ABHXKE-
HHS, Ha3bIBACTCH €€ KMHETHUYECKONH aHepruelk 4 coob-
waercd ef B BUAe paGOTH, 3aTPayeHHOH CHIAMH, NPUBOAALLH M
€€ B JBHXKEHHE,
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Ecan 7T ectv xnuetnueckas ‘SHEPTHA CHCTEMB W eCau Ona -
PUHMMACT 3Hauenne T-1-07 senenctsue .zeficTeus Oeckoneuno
MaJloro MMNYanCa, COCTABARIOUiHME KoToporo cyrs dp,, dp, u T. 1.,
TO Bpupamenne 67 K0AKHO GLITh CYMMOH KOIMYECTB pabOTH,
TIPOH3BENCHHLIX COCTABAAOUNMA HMITY.Tbca WIH, CHMBONHYECKH,

07 = éldpl +£]16p2 S SREEE
= X(qdp).

MrHoBeHHOE cocTosHEe cucTembl BIOJIHE onpeneasiercs, ecau
AAHL! MEPEMEHHBIE M KOAHYECTBA ABHKEHMS, Caenosarennno,
KHHETHYECKAs] SHEPTHs, 3aBHCAIAA OT MIHOBEHHOro COCTOSHUS
CHCTEMBI, MOXET OBITh BhIpaneHa Yepe3 nepeMexueie (¢) M Ko-
TTHYECTBA " RBUXKEHHR (). ATOT crocos BLIDAXEHNS BeAHYUHE T
BBen IamMuaston Ecam T BHIpDAXKEHO TakuM 06pasoM, Mu
OyZeM €ro OTMEYaTh HHmexcoM p TaK: T,

Honuoe usmenenue penmunnn 7,

(v s\ of0Tr  y
ar,._z(op ap)+z(d--q éq)‘ ©
[Tocnennnii yien MOXHO HanHucaTh B Bhje
(0T, - )
>(g )

9TOT 4AeH yOLIBACT BMeCTe ¢ Of M OKOHYATEABHO ucyesaer
[0 cpaBHennio ¢ nepamin 'WMGHOM], KOl MMNYabc nexaercs
MIHOREHHBIM. .

Orciona, cpasrusas KO3 Puumentsl npn dp 8 ypaBreunsix
(1) 1 (2), noayuaen ’

(1)

at,
dp
TO-€CTh CKOPOCTH, COOTBETCTBYIOIAA NepeMeHHOH
9> €CTb YacTHAad NpPouM3BOAWAH or T, no coorper-
CTBylowemy KOMTHYCCTBY XBUXKEHUA p.

Mbr npuman x 3TOMY DE€3yJIBTATY M3 PaccMOTpeHys HMITYab-
CHBHBIX cH. Baaroaaps ITOMY METONY . MBl M3Bexanu paccmo-
TPEHUS U3MEeHeHH: KOHQUIrypauuu 3a Bpems neitcrpus cu, Ho
MIHOBEHHOS COCTOSHME CMCTeMLI BO Beex OTHOLICHHAX OJHHa-
KOBO, npuBesena au cucremMa uz cocTOsHMS IIOKOS B JXaHHOe

g= : (3)

K. Maxcnean. Mamepan o Benwcenue. 8
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COCTOSIHHE JIBHXEHHMA KDATKOBDEMEHHBM JAEHCTBHEM HMMY.b-
CHBHBIX CH M/IM OHA NMpHULIZ B TAKOE. COCTOSIHHE JI06bIM ApY-
TUM 06pa3oM, B KakoH 6ol TO HM GBLIO MOCTENEHHOCTH.

JlpyruMu cnoBaMM, NepEMEHHbIE M COOTBETCTBYIOU(ME UM
CKOPOCTH ¥ KOJAMYECTSA JIBHIKEHHS 3ABHCAT TOILKO OT AEHCTBH-
TEIBHOTO COCTOSIHMSA ABHM(EHUSL CHCTEMbl B JAHHBIH MOMEHT, a
HE OT €e NPEeAWECTBYIOWER HCTOPHHU. :

Crnenosatensno, paseHcTBO (3) 0AMHAKOBO CnpaBeasiuBo,
NpeAno/aaraeM Ju Mbl, YTO COCTORHHE RBMIKEHMST CHCTEMBl BbI-
3BAHO MMNY/NBLCHBHBIMH CH/JIAMH, MAH. CHAAMH, Aeﬁcmyiomumu
KakuM OBl TO uH GBLIO Apyrum 06pasoMm.

[TosToMy MBI MOMEM Tenepb OCTABHTDH PaccMOTpEHHE HMNYJ/ib-
.CHBHBIX CH/ M OCBOGOAMUTBCA OT OTrPaHHYCHHH, HATOKEHHDBIX
HAMM Ha Bbi3bIBAEMBIE ITHMH CHJIAMH H3MEHEHHS KOHQUIYpaluH.

9. YpaHEHHS ABUXKEHUA PAMUABTOHA. Mbl yXe Mnoka-
3a/H, 4TO

Te_ s | 4
op

IlycTe cucreMa aswxercs no NPOU3BO/ILHOMY MYTH, NOXUM-
HCHHOMY YCAOBHAM, HAMOXEHHBLIM ee CBHA3SMM; TOTAA U3MEHEHUS
BEJHYHH p ¥ q 6yayT

dp . . . .
ép—dt 0f, 6g= g\t (9)
Otcrona
07, . dp..
_dr,, ©®)
dat "

2 MOMHOE U3IMEHEHHE KHHETHUeCKOR SHepruu T,
T, = z(‘—’-@’ op+ 2 dq)

o qz{(“”’ ‘Z)aq}. (7)

Ho npupaienue KnHETHYECKOH SHEPIHM BH3BAHO paboto#,
NPOM3BEACHHOH (IPUAOKEHHBIMH CHAAMH, HAM

0T, = 2 (Fog). ®)
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B nocaenunx asyx smipawenmnsix pee u3MeHenHsl 0 He3aBH-
CHMHL OZHO OT Apyroro, 7ak 4To Mm Bnpase NPUPABHATL KO-
QuuMentn npu xaxaoM #3 Hux B 0B6oux BbIpaxerusax (7) u (8).
Taxum o6pasom, nojiyyaem

_ | 0T,
Fr= Frian o7, €))

rZ¢ KOMHYECTBO ABHXKE€HUR Pr U cuna Fr OTHOCHTCH K nepe-
MeHHON ¢, %), :

YpaBuehuit 3Toro BuAa cTOABKO e, CKOJABKO NepeMeHHbIX.
ITH ypaBHEHHS ObIAH jaHb Famuabronom Ouu noxase
BAIOT, 4TO CHJA, COOTBETCTBYIOMIAS /060 NepeMeHHoN, ecTh
CyMMa AByX uactedl. [lepsas yacTe ects CKOPOCTh BO3PACTaHUA
KOMHIECTBA ABHKEHHS 3TOV MEPeMEHHON OTHOCHTENBHO BpEeMeHH.
Bropas wacte ects CKOPOCTL BO3PACTAHAN KMHETHYECKOM SHEPTHH
OTHOCHTENLHO NPHPAIMEHHS  ITepeMeHHOH, IPH  YCAOBHM, 4TO
OCTAa/NbHBIE NEPEMEHHBIE M BCE KOJHYECTRA JABHIKEHHS OCTAIOTCH
NOCTOSHHBIMH, '

10. B PAKE#UE KHHETHYECKON 3HEPIUH YEPE3 KOAH-
YECTBA XBUXKEHHS M CKOPOCTH. Myers p, p, v 1. 1. Oyayt
KOIMUECTBA JBUKEHNT, 2 gy, §; M T. N.— CKOPOCTH B ansii
MOMENT, M NyCTb Py, P, M T. X, Qy, 9, H T. & Gyzer Apyras
CHCTEMA KOMMYECTB JABHMEHHA M CKOPOCTeH, TAaKOTO poxna, yro

P, = np,, ‘.11="1.q1 HT. A (10)

OueBuano, 4T0 cucTemn P u q 6yayT coraacus co CBSI3AMH
CHCTEMbI, €CH CHCTEMB p U ¢ YROBAETSOPAOT 3TOMY.

flycts teneps # ustensercs ua on. Pa6ora, npoussegennas
<uaoi F,, [no § 7} ecrs : '

Fidq, = (il-apl = q.lplndn' (11)

Ilyete n Bospactaer or 0 Ao 1; B TakoM caysae cucrema
MIPHBOLUTCSA U3 COCTOSTHUA MIOKOSt B COCTOSIHME RemxeHus (p, q),
H noanan pa6ora, 3atpaiennas Ha TO, YTOSH NMPOU3BecTH 3TO
ABHXEHHE, eCTb

@Pi+gpt- w1 fran, (12)

*} Oanako, cm. #uu ¥ e, 8 KoHue npuaokewus I, npumey. & HacroduemMy §-y.
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Ho .

S _l_’
h/ndn—sz

a pa6ora, 3aTpayeHHas Ha TO, YTOOH NPOU3BECTH ABHNKEHHE,
SKBUBANCHTHA KHHeTHuUecKo# sneprun. Otcioaa

1 . .
Tpi = 5 (Pdi+ Paa +4 1. 1), - (13)

rae Tp; o6o3Hauaer xunemqecxy}o SHEPTHIO, BLIPAXKEHHYI Yyepe3
KOJHYeCTBA ABMXKEHHA u ckopocTH. [lepemenHeie ¢,, ¢, # T. I
HE BXOJAT B 3TO BHIPAXKEHHE,

Hrak, xuHerdyeckas SHEPrus PaBHA TNOAyCyMMe [pOH3Be-
JZeHHH KONMYECTB JBHKEHHS HA COOTBETCTBYIOUWHE WM CKOPOCTH.

Ecayu KHHeTHYeCKas SHEPris BHIPAXKEHA TaKHM 06PasoM, MBI
6yaem ee 0603HauaTL CHMBONOM Tj;. DTG (PYHKUHS TOJBKO
KOAK4YeCtB ABIKEHHSE W CKOPOCTeH, HE COAePKawas Camux
nepeMeHHbIX.

11. CymecrByer TpeTHHA MeETON AJs BBIPAMEHHS KHHETHYE-
CKOH HEPTUM, KOTOPHIH, ROOGLILE, H CHUTALTCH OCHOBHLIM. Pa3ape-
iwas ypapHeHus (3), MBI MOXEM BBIPA3UTb KOAHUECTBA IBHXEHUSA
yepes CKOPOCTH, @ 33TeM, NMOACTABAAR ITH 3HAUEHMA B ypaBHE-
nue (13), moayyum ans T BblpaMenHe, COAEPXalIEe TOILKO
CKOpOCTH W nepemendsie. Ecnu 7' seipaxeno B aToit dopme, MHI
6yaem ero o6osnauath cumsonom 7, Vimenno B Takoit dopme
BHPAXKEHZ KMHETHYeCKasds 3HeprHA B ypapxenusx-~Jlarpa HK A

12. Tak kak Tp, T4, Tp; CyTb pa3nvuHble BLIPAXKEHUA aas
ONHOH M TOH e Benuqnﬂm, TO OYeBHANO, YTO

Ty T;— 2Ty, =0,
HIH -

T;f - T(] “p]él_p‘lé?_nu T. ’8":0' (14}

OTCIOB,a, €CJAHM U3MEHTITCA BCE B&IHYHHHL P, § H ¢,

oT . , (0T .
(et (o
oT,; ) o7, ) . |
T Fa 0 2 * ' 15
+(dq, — P 6Q;+(dq Pa)0g,+ ¥ T. D4 (15)
0T, 0T, o7,
+(dq,*r)q.)a’ ( + )aqﬁ“ =0
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ViameHeHHs! dp He HE3aBHCHMBl OT M3MeHEHHil Og M dg, Tak
4T® HeJb3s CPasdy yTBePHAaTh, YTO KO3DUUMEHT HPH KakIOM
M3MEHEHHH (BapualuM) B 3TOM YDABHEHHR paBeH Hyat0. Ho u3
ypaBHeHu# (3) Mbl 3HaeM, uTO

9T, -
op, f—g,=0,u T A, {16)
1
TaxK 4TO U/IeHbl, COREPHKAWKE HIMEHEHHS Op, HCUE3AOT CAMH
no ce6e.

Ocratommecs Tenephb usMeHenus og¢ u dg Bce He3ABHCHMBI
Mexay co6010 ), TaK YTO, NPUPABHUBAS HYAW KO3 PUUHEHTH
Npu M3MEHEHHHX dg,,...' noayyaeM:

ar, a7,
ph=—" py="2ut n, (17}
041 d‘h
TO-€CTh, COCTABAAIUHUE PABHE YACTHHM OPOU3BO A~
HBlM OT 7; MO COOTBETCTBYWINHM CKOPOCTSAM.

Hanee, npupapuupas Hya0 KOIGOPHUHCHTH NPH UIMEHEHHAX

dq,,..., moayunm:

or,,+ dq o Ca)

TO-€CThb, YAaCTHAA NPOMU3IBOAHAA OT KUHETHUECKOH
sHepruun no Awboit nepemennodt ¢, ecan T Bupa-
MEHO B GYHKUMH CKOPOCTEH, PAaBHA 110 BENHYUHE
M NPOTHBOMONOKHAE MO 3HAKY TaKOH xe MpoOuU3- -
BOAHOH, HO ANA TOTO cayyad, korga 7 BHpaxeno
B GYHKUHH KOJMHYECTB ABUKEHHUA.

B cuny ypasnenns (18), YPABHEHHE JIBHKEHHS (9) moxuo
HaNUMCaTh TaK:

_ap, 9T,
Ff—o:t“opl" - 19
Man
dar; oT,
y=o T (20)
dt og, 0q,

B 3TOH HMeHHO opme OBIN JaHbl YDABHEHHA [ABHXKEHHA
Jlarpauxem.

*) Cv. n ke, KoHen npuaoxenua 1l
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13. B npeablayuleM HCCIeA0BAHMM MBI H30€XKAMH paccMoTpe-
HuA BUJA (QYHKUHH, BHIPAXKAKOIMEHA KUHETHYECKYIO B3HEPIrUI0 Ye-
pe3 CKOpPOCTH MAH Yepes KOJHYeCTBA ABHXeEHMs, EpnncTBeHHas
ABHAS (POpMA, KOTOPYKH) MBI BRHIBENH IJA HEe, 3TO

Tpé=é'(plés+p2¢2+ﬂ T. 1.}, (21)

B KOTOpOﬁ KAHETHYECKAA SHEPrHs Bbipamaerca KaK Ioaycymma
NPOU3BEACHNH KOJMUECTB IBHAKEHHS HAa COOTBETCTBYIOIHE CKO-
POCTH.

Ho cxopoctH MBI MOXeM Bblp&SHTb Yepe3 4acTHHE TPOHU3-
BOJAHBIE OT 7, NO KOAMYECTBAM MNBHXKEHMS, KAK B YpaBHeHu# (3);
TAKHM oﬁpasom, noJsyyaem

1/ 0T, | oT,
2( PG u JL.). (29)

Iro 3nauur, yto 7, ecTh oanopojHAs (PYHKUMS BTOpPOH cTe-
IeHH , OT KOJMYECTB ABHXKEHMA p,, P, M T. L.

MoxHO Takke BHIPA3UTD KOJAMYECTBA NBHIKEHUR uepe3 7,
OTKYAA

Tp== + P

]

by 8Ty o 0T :
Ty=y(0 a0+ m o), (23)
99, 04,
T. e. Ty €CTb OAHOpOAHAN (YHKUMS BTOPOH CTemeHH OTHOCH-
TEAbHO CKOPOCTEN ¢y, §,, ¥ T. L.
Hanniwenm

P,, BmecTO 02T—", Q,; BMecTo a_—"
dq,* 94,94,

0*T, T, )
Q,, BMeCTO “op Q,, BMECTO p,0p, HT. A

B TAKOM CAyyae, Tak Kak I, u 7, (yHKUWH BTOPOH CTemewy, —
nepBas — OT ¢, BTOpasi— OT p, —TO Bce Beauuunbt P u Q 6y-
AYT QYHKUMSIMH OARMX TOJNBKO IEPEMEHHBIX ¢, HE3aBHCALIHMU
OT CKOPOCTEH M KOJUuYecTB ABHKeHUA. TakuM o6pas3oM, nonyunm
cefyiollie BHIpAXKeHUs anst 1: '

2T =P, q. %+ 2Poudyda+ 1 7. 1, (24)
2:\Tp = Q,,7? + 2Q..0:0. “+u 1. I (25}
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KQnuuecTBa IBMKEHHS BHIPANANOTCS Yepes CKOPOCTH AMHEH-
HBIMM YPaBHEHUSIMH BUJa

| pl=P"é|—|—Pm(j2—}—H T. O, : (26)

4 CKOpPOCTH BBHIPAWAIOTCH 4epe3 KOMHYEeCTBA JABHXKEHUA - JAHHeH-
HbIMH ypaBHCHHSAMH ,BHAd

g o= Qup, +Qupr+12 T A (27)

B TpakTaTax NO JAMHAMHKE TBEPAOrO TeJ& KOIPPHUHMEHTH,
cooTBeTcTBYlomMe £, B KOTOpHX 0063 HHIEKCA OJKHAKOBH,
HA3LIBAIOTCI MOMEHTAMM HHEPUHH, a Ko3pPHUUEHTH,
COOTBETCTBYIOIHE )5, B KOTOPHIX HHIEKCH Pa3JHYHBI, HA3bi-
BAIOTCH NPOH3BEACHUAMHU HHEDLUHH. Mbl MOXeEM pacnpo-
CTPaHHTb STH HA3BAHMS HA CTOAILYIO NMEPe] HaMyu 6onee obuyro
3aj@4y, B KOTOPOH 3TH BeIHUMHb HE NOCTOSHH, Kdx B cayuae
TBEPAOrO TéAa, HO ABASKTCH (pyﬂxuumn NEepeMEHHBIX ¢y, §, U T. A.

[Topo6usiM ke 06pa3oM MOXHO Ha3biBaTh KOShQUUHEHTH!
Buia Q,, MOMEHTAMH NOABHXHOCTH, a KOIpPHUUHEHTDH
Buia Q,, —Npou3BeREeHUAMH NOABHXHoCTH Onnako,
MB AOBOJBHO peaKo OyAeM MMeTh Clydaih Kacatbesi KO3(du-
LIHEHTOB NOIBHXHOCTH.

14. Kuneruueckas 3sHEpPrusl CHCTEMBI eCTh BEAMYHMHA cyule-
CTBEHHO TNOAOKHTeNbHAs MAM Hyab. [loaromy, Oymer au oOHa
BHPAXEHA Yepes CKOPOCTH MAH 4Yepes KOJHYECTB2 ABHXKEHHA,
K03 PHUMENTH [O/KHBL ObiTh TAKOBB, YTOOBL HH IPH KAKHX
JeHCTBUTENBHBIX 3HAYEHMAX [EPEMEHHBIX T He Morao noay-
YUTHCH OTPHLATRIBHBIM.

Takum 06pasoM, CYILECTBYeT psl HeoOXOIMMBIX yCnoBui,
KOTOPBEIM JIOJUKHBl YAOBNETBOPATH 3HAUEHHS KO3DPHUHMEHTOB P.
ITH yCcA0BHA TAaKOBHL

Beauuunw P,;, Py, ¥ T. L. BOMKHH ObiTb BC€ JIOMOMXH-
TeAbHBl, Bce # — | JETEPMHUHARTOB, COCTABACHHBIX MOCACAOBA-
TEJbHO H3 J€TCPMHHAHTA

| Pu, Pa, Py - oo P
| P, P, Po, . o Pay
' P, Py, P, o P
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ONYCKAHHEM UNEHOB C MHJAEKCOM 1, 3aTeM 4NeHOB, UMEIOLIHX B
CBOEM MHAEKCe UMPpel 1 MM 2, U T. A, XOANHB TAKKE GHTh
TIOJIOKHTENBHBL. :

Htax, npu # nepeMeHubix yMeao ycaoBuil ecTh 2n — 1.

Kospduuuenter Q noxunnens amanoruunbim YC/OBHAM.

15. B sToM oOuepKe OCHOBHHIX TPHHLUAQE JTHHAMHKH CAON-
HOW CHCTeMbl MbI OCTABASAM 6€3 BHUMAHMS MeXdHHM3M, [o-
CPEeACTBOM XOTOPOIO CBA3AHBLI Y4aCTH CHUCTEMbl. MBI HE HAMHCAAH
AdMe pANA yPABHEHWH ISt TOTO, YTOOM yKA3aTh XapakTrep 3a-
BUCHMOCTH ABUXEHHS JNIOO0H 4aCTH CHCTEMbBI OT MSMEHEHUS Mepe-
MEHHBIX: Msl COCPeAOTOYMNM Hamie BHUMaHHE Ha nepémeuuux,
HX CKOPOCTSX # KOTHYECTBAX ABHKEHHMS H HA CHJIAX, KOTOPHIE feH-
CTBYIOT HA YaCTH MEXaHM3Md, COOTBETCTBYIOUIHE MepPeMENHbIM.
Hawy exuncrsewwsie gonymenust cocrost b TOM, 4YTO CBSI3H
CHCTEMBL TAKOBHI, YTO BPEMS HE COAEPKHMTCSA SIBHO B ypaRHe-
HHAX CBA3EH, M UTO 34KOH COXPAHEHMS 3HEPTMH NPHIOKUM K
cHCTeMe, ’

Tako€ H30KEHME METOZOB YMCTOH JAMHAMHKH HeGecmone3no
notomy, uto Jlarpaux ¥ GOJBIIMHCTBO €ro mociejioBatesci,
KOTOPBIM Mbl O8H32HBI. 3THMH METONAMH, OFDAHHUMAHCH, BOOGHIE
rOBOPS, KX JIOKA3aTEALCTBOM M IR TOTO, YTOGHI COCPEXOTOUHTH
CBOC BHHMdHHMe Ha CHMBOJAX, OHM CTapaauCh M3rHATh BCE MOHS-
TH#, KPOME HYHCTOrO MOHATHA O BE/NHUMHE, HE TOJBKO 06X0ANCH
6e3 auarpamM, HO H3GaBHBLUMCH AaXe OT MOHSTHUH O CKOpOCTH,
KOMHYECTBE NBHMEHUA U IHEPrUH, MOCAE TOr0, KAK OHM OBIIK
NPEACTABACHS CHMBOJAMU B HaYanbHBIX ypaBHesusix. Jas Toro,
YTOGE OBITh B COCTOSHMM O6PAMIATHCH ¢ pe3ynsTaTaMd  3TOTO
aHANM3a HA OGBLIKHOBEHHOM NMHAMHUECKOM A3HKe, Mbl CTAPATUCD
NEPEBECTH OCHOBHBIE YPAaBHEHHHA 3TOI0 METOJA HA $3BIK, KOTO-
Pbll MOXET ObiTh NMOHATEH 03 ynoTpeGaeHHs CHMBOJOR,

[fono6HO TOoMYy, KaK pa3sBHTHe HIEH U METOAOB UMUCTON Ma-
TEMATHKN 1310 BO3MOXHOCTb, 61aronaps CO3AAHUIO TeopeTHde-
CKOH AHHAMHUKH, TPOJIHTH CBET HA MHOTHE HCTHHMI, KOTOPBIE
HE OnITH Obi OTKPHITH 6€3 MATEMATHYECKOTO Hayqéﬁun #), TaKk M
B TOM c/ydae, ecau Mbl COOHPaeMCSl [OCTPOHTb AUHAMMUECKUE

*} OHO 0606IIHAC TAKWE HAWM AMBAMIYECKae NPEACTARIEHHS HACTONBKO,
UTC MOXHO YTBEPWAATb, YTO GIH3HYECKAHX CHCTEMA HIMECT NHHAMHYECKME xa-
PAKTCD, XOTA Mbl MOXCM OKA3aTbCK HE B COCTOARMH COCTABHTB cebc TOHATHE
0 KOHPUIYPAUIAX U ARILKEHHAX, KOTOPHIC JIPEACTABAEHb! nepeMeHHLIMi, CM. npH-
aowenue 1. et ' :
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TEOPUH JIpYTHX HAayK, Mbl AO/KHb! MPOHUKHYTLCA KAK STHMH
AHHAMHYECKHMH UCTHHAMH, TAK M MaTeMaTHYECKHMH MeTOAAMMU.

ITpu o6paszoBanun NOHRTHH u TePMUHOB, OTHOCHI{HXCH KO
BCAKOH Hayke, KOTOpas, MOAOGHO. Hayke 00 3/IeKTpUuecTBe
HMEET JI€10 C CHIAMH H WX JEHCTBUSAMH, Mbl JO/IKHBI NOCTOSHHO
ACPXKATh B yMe HJEH, NPUHAANEKAIIHE OCHOBHON NUHAMHYECKOR
HayKe, TaK YTOOGB MOXHO ObI/IO, B nadbHEHIIEM pa3BUTHH RayKH,
H30@MATH HECOT/IACHS C TEM, 4TO yiKe YCTaHOB/ICHO, 4 TaKXKe UTOBkI,
KOTNa BRIACHATCA HAUM TOYKH 3PEHHS, —fIPHHATAS HAMH Tep-

MHHOA0INA CIYyHKHUIA HAM MOMOWUBIO, 4 HE NOMEXOfi.



[PUJIOEHME 1 (1920 ..
OTHOCHTEJILHOCTb CUJ1 IIPHUPO/IB.

[MoHATHe CHA OPHPOAB OO BBEAEHO B HAYKY B Onpene-
nenHon Qopme Mcaakom Hb0OTOHOM IPH M3IOKEHHH €ro-
3aKOHOB JBHKenus B0 Beezennu xk Hauanawm. Ou onpenenni
pHSHUECKYI0 CHAY Kak BeIHYHHY, KOTOpa® pachmoSHAeTCs H
M3MepsAeTCS M0 YCKOPEHHIO Tela, HA KOTOpPOE OHa JeHCTBYeT.
D710 6b1a caMas NPOCTas MbICAMMAs Mepa; MOAYaNHBO JAOMy-
CKAlOCh, YTO CHJbl, ONPEJE]eHHbe TAKHM * 06Pa3oM, COOTBET-
CTBYIOT JHEeHCTBHTE/AbHRIM HEH3MEHHLIM NPHYMHAM JBHIKCHHS,
KOTOpHE BCerAa, B COTIACHY C EIMHCTBOM MNPHPOABI, UMEIOTCS
HAAMIO, BCAKHHA pa3, KaK MOBTOPAIOTCHA TE XeE CaMble YC/JIOBHA B
okpyxaroweil cucreme Ten. M cam co60# HanpaiKBaeTcs BONPOC
OTHOCHTEABHO TOTrO, NoYeMy OODBEKTHBHOH INPHPOAE COOTBET-
CTBYET 3Ta OCOGeHHas Mepa, a He Kakas-HHOyAp fonee croxHad,
cojepxalas, HapuMep, Hapady ¢ YCKODEHHEM, TAaKXKe CKOPOCTh,
Au60 ycKOpeHHe YCKOpEeHHs [T. €. YCKOpeRHe BTOPOro nopsixa |.

Ho 3To BBeienHe MOHATHR CHJA TNPHPOABl BHI3BAJIO TaKKe
MPAKTHYECKYI0 MOTPeOHOCTh YKa3aHMsi KAaKOTO-HUGYAb TOUHO
YCTaHOBIEHHOTO Ccrnocdba AAst ONpPefeNeHHst CKOPOCTH U YCKO-
penns. [lolokeHHe M CKOPOCTb -MPHHALJENKAT ORHOH CHCTEME
Tel B NPOCTPAHCTBE U BPEMeHH, HO Bcerfa OHBAaKwT OTHE-
cenb K KakoW-HuOyab apyro#i cucreme. [lpocrefiiuét naaw
COCTOHT B TOM, YTOOHI [PUHSITH HEKOTOPYIO OCHOBHYIO BCEOOULYIO
CHCTEMY pedepeHudu®, T. €. CHCTEMY, K KOTOPOH Mbl OTHOCHM
BCe HabaonaeMbie Beanunnbl. COOTBETCTBEHHO 3TOMY, HbOTOH
NOCTPONT CHCTEMY a6CONIOTHOTO NPOCTPAHCTBA M a6CONIOTHOIO
Bpemenn OTHOCHT@NHHO KOTOPOH JO/XKHEI ONpeAeaAThCs ABH-
TMEHHS M CuAbB B npapone. U BoT, AAT AMHaAMWYECKOH Haymﬂ

il Heoﬁ:gonnmo JaTh X0t OBl BpPEMEHRHOE Onpene/aeHHe aToﬁ

;
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cucTeMbl pedepeHuny, NPHIoAHOe AA8 HEMOCPEICTBEHHO H3yuae- :

i

MOro psijaa BOMPOCOB, H 3aT¢M MOCTOSHHO MCODPABJIATH 3TO onpe- )

AeNEHHE IO Mepe TOro, KaKk TOro TpebyeT NAPOTpPecc 3HAHHS.
Tak, 118 OGLIKHOBEHHBIX UEJEH YAOBJIETBOPUTENBHOH cucTeModi
pedepedLny ABASETCH NPOCTPAHCTBO, OTHECEHHOE K OKPYXKAKOUIEH.
MECTHOCTH, U BPEMsl, I0Ka3blBaeMOe OObIKHOBEHHBIM BUOPATOPOM 1),
HO Ass GoJee OOMPHBIX 3a)aY, KOTAd AOAKHO OHITh NPHHATO BO
BHUMaHHe BpalleHWe 3eMAH, 3Ta CHCTEMA YXK€ HeNOCTATOYHA KU
ROMHHA OLITH 3aMEHeRa TAKOM CHCTEMO# MPOCTPAHCTBA M RPEMEHH,,
KOTOpad He BpawiaeTca smecte ¢ 3emaedd, n 1. 1. CoBeplueHHas
KonepHHUKOM peroAONHs, COCTOABILAS B [IEPEHECEHHH LIERTPA
pedepeRLEN OF 3eMAH K COJHLY, §b1a, TAKUM 00pA3OM, Npesw-
Anelt K ITOMY IHHAMHUECKOMY NOPAAKY Haell. Mbl MOXeM npeacra-
BAATb cee OKOHYATENBbHYIO CHCTEMY IPOCTPAHCTBA U BpEMEHH,
K4aK TAaKyK CHCTEMY, K KOTOpPOK MOTyTt OBITb OTHECEHbl 3BE3JLI
K 3Be3[Hbie MHPH M KOTOpas ofecrneunBaeT HauGOABUIYIO NpO-

CTOTYy 4% cnocoba onmucaHus HX JaBHxeHHH. Beskas cucTemd

NpoC¥paHCTBA M BPEMEHH, K KOTOPOﬁ, COrTaCHO 3TOMY, C A0CTa-

TOYHOH TOUYHOCTBIO ANS PACCMAaTPUBAEMBIX I1€/1€id MOTYT OBITDH -

OTHECEHB! CHAbLl NPHPOA, TNOJAYYHIA HA3BAHME HMHEPLHATHbHOM
CHCTEMbI, [TOTOMY 4TO OTHOCHTEAbHO HEE 3TH CHJLI ONPEALAATCH
HBIOTOHOBBIM [POU3BEJEHHEM HHEPTHOA MacChl Ha YCKOpEHHE.
Jng O6BIKHOBEHHBIX leaed CylecTByeT MHOIQ OJAMHAKOBO TOY-
HBIX CHCTEM HHEPLMH, PABHOMEDHOE MOCTYNAaTeJIbHOE ABHKEHHE
TAKOH CHCTEMBbl H€ MEKfeT €€ NPAKTHUECKOH MPHIOXHOCTH.
10" gonyulenne aGCOMOTHOTO NMPOCTPAHCTBA H aBCOMIOTHOrO
Bpemeny B Hawasnax B 1687 roay Obo caenaHo ¢ LeABK
YNPOCTHTL H3yueHHe JBHMKEHWH NUIAHET; HO OHO HEMEJJICHHO
BHI3BAJO KPHTHKY CO cTOpoHb (PuaocodoB y HAac u 3a-rpaHuued,
XOTS OHH, TOBHAUMOMY, He MOTVIH NPAKTHYUECKH NPEAIOKHTD HUYETO
p3amed. 3HaMeHuTHA Jle ki 6 H ML He nepecTaBal OCNAPHBATH ero
33KOHHOCTb; €ro N0JEeMHKa B MMCbMax ¢ nokropom Kaapkowm
(Samuel Clarke), p3siBiiuM Ha ce6a 3aLUTY OCHOBHBIX NPHHLK-
NOB HBIOTOHOBOR NPAaKTHYeCKOH (POPMYTHPOBKH, ABAAETCH OILHHM
U3 KJIaCCHYECKHX IPOUaBe AeHU A MeTa(usHuecKoH dunocodun. Ham
cobcTBennwit punocod Bepxau, ewme crynenrom Koaneznxa cs.
Tpouns 8 ly6aune, rie 04 ye pasMulllLIf/ HaX CBOEH KPHTHHECKH-
uneanncmqecxoﬁ cucremoit  puaocodus, BCTPETWICH € 3aTPyA- .

1} T. e, xakuM-HHOYAb' MIOXPOHHO KOIECAKIWNMCA TEIOM, HAMPUMEP, MAAT-
koM. H. A. -

T TR
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HeHHAMH TOTO XK€ POJA NPH CBOEM U3YYEHHH OCHOB HBIOTOHOBOM
cHcTeMbl MHpa. MiMeeM M Mbl Kakoe-1#60 npaBo AONYCTHUTH A%
$OpMyIHPOBKHM 3aKOHOB MNPHUPOAbl CYL(ECTBOBAHHE aGCOMIOTHOM
CUCTEMBI [POCTPAHCTBA U BPEMeHH, OCOOEHHO O OTHOIUEHMIO K
OGUIMPHBIM YCTHIM NPOCTPAHCTBAM acTpoHoMuM? M umeem au Mbi
JEeHCTBUTEbHBIE CPEACTBA PACTIO3KATH TAKYIO CHCTEMY? MoXKeT 6hITh
3TO, B GOABLION MEpe, BOMPOC BHIPAKEHUS, €CTH 6bl PUAOCODH
MOTJIM YCJIOBHTHCA NOAPA3YMEBATh OJHY H TY e BeIlb NOJ Tep-
MUHAMH; KOTOPHLIMH OHH NONB3YIOTCHA, TO Bce ObLIO Op1 Oaarorno-
JAYYHO; HHaye ObLMH 6bl HAPYWIEHBl 3aKOHBE MBILIJIEHKS,

Bonpoc © 3aKOHHOCTH TaKOr0 NPaKTHYECKOrQ ONPEALACHUS
OCHOBHOTO, CTAHAAPTHOrO NPOMYPaHCTBA M BPEMEHH OCTaBaJCH, C
TOYKH 3peHUg PUAOCODCKON, OTKPHITHIM; B MOCAELHUE TOAB 3TOT
BOMPOC OBl CHOBA MOABEPTHYT OXHBACHKHOMY 00CYXACHHIO. SBae-
HUS 3JIEKTPHUECTBA ObIIM BNOMHE 0ObACHEHH, 10 Papansw u
Kaepky MakcBeany, cyimecrsosaHiem HanpsHKeHUi, pacnpo-
CTpausionuxcs B 3dupe, KOTOPHH HAXOANTCA B NOKOE B HEBO3-
MYIIEHHBIX 06/aCTAX, TAK UYTO eCTEeCTBEHHO CBR3aTh C HUM

' HBIOTOHOBY CHCTEMY NpOCTpaHcTBa ¥ BpemeHd. Taxum 06pasom,
3QUp ABANICA Obl HHMYEM HMHBIM, KaK APOCTPAHCTBOM M BpeMe-
HEM, HaIENEeHHbIMM KaK (DM3MHeCKHMH CBOHCTBAMU, HHEPLHEH U
YIPYrocThiy, —TaK H CBOHCTBAMHM MpPOTsXEeHHOCTH. Ho Bmocaen-
CTBUH OBLJIO HAHAEHO, YTO BEChbMa TOHKHE H TOYHbIE OfIBITH, -
KOTOPBIE, Ka3ajocCh, CIOCOGHB ONPEASIHTL ABHMCHHME 3€MJIH
OTHOCHTEJBHO 3QHpa, — 2 OHO AOMKHO OB10 ObITh, MO MEHbLIEH
Mepe, TOre e NOpAIKa, YTO €€ CKOPOCTh N0 OpbHUTe BOKPYT
COJIHIA, — HE NPHBENH HHM K KAKOMY pe€3yabrarTy. JT0 He OhlIo
HEOXKHIAHHO H OBLIO B AEHCTBHTEILHOCTH BIIOJHE OODBACHAMO B
nopstaxe uaeHh teopu Makcseana. Ho sto obcroarenbcrso
BBHI3BA/IO HE3aBHCHMbIE TEUEHHMS MLICAHM, CTPEMHBIIHECH BHIGOPOM
fonee CAOXKHOH CHCTEMHEl pedepeHiM# COBEPIIEHHO H3OABHUTHCH
OT TaK¥X YHHUBEPCAJNbHbIX CHI [IPUPOALI, KaK, HAMpHMep, THTO-
TEHHe, KOUX €JUHCTBEHHBIM NPOABACHHUEM SHBJAAETCA YCKOPEHHE
ABHKEHHR, AJAA OODBACHEHUS KOTOPOrO OHH H ObiIM BBEACHH.
Tak, eciu yCTAaHOBHTD WIKAAYy BPEMEHH TakuM 06pa3oM, 4ToOH
‘OHa MEHAJACh OT OJHOTG MeCTa K JPYroMy, TAK YTO ATUTEAb-
HOCTbL OyjeT OYHKUMEH MOMOMKeHUS, TO KaXYIIKECS BeAUYHHDI
. YCKOPEHHH TATOTEHHsT OYyAYT, KOHEYHO, COOTBETCTBEHHO HW3Me-
HATLCHA, IJTO BEITeKaeT M3 Toro (cpaeu. § 103), uto sce Teqa B
OJIHOM M TOM XK€ MECT¢ O6MA}AT COBEPUICHHO OXHHAKOBBIM
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YCKOPEHHEM BCAGACTBHE TATOTEHHS, W @CIM 9TO Bceobinee xapax-
TepHOe CBOMCTBO MOMHO CBECTHM K C/IOXHOMY HCUWCACHHIO TpO-
CTPAHCTBA M BPEMEHH M TakuM 0o0pa3’oM OCBOGOZHTHCS OT HEro,
TO M APYTHE OTHOIIEHHSN (PUIUYECKOHR NPHPOLI IOAKHHI CTATD B 3d-
BUCHMOCTb OT HECKOJbKO M3MEHEHHOTO MCYHC/EHHs, BBEACHHOTO
aas 310l nean. Ho Baiue 3HaHue (QU3MUYECKON NPOTSKEHHOCTH M
AANTENBHOCTH MPOHUCXOAUT, [IaBHLIM 06pa3oM, OT HAILEro YyBCTBA
3penHs: TOAbKO HefOAbilas ero yacTb OHya 66 npurobpereHa
pacoit, nuuieHHo 3peHus. Henbss He Npu3HaTh Jy4H CBeTa
BECTHUKAMH HAUDABAEHUS M JAAMTEIbHOCTH H3 BCEX UACTeid BH-
AMMO# BceNenHoi. ITd BechbMa BaXKHbIE€ H OCHOBRBIE HABJACHHR
M3AyYEHHS JOMKHBl TaKikKe CTaTh NPOCTHIMH MECTHHIMH CBOH-
CTBAMM BDEMEHH M NPOCTPAKCTBA, MHaye OHM Obl MOCTABHAH HAC
B CBA3b €O BCEMUDHOH CHUCTEMOH, OTHOCHTEJBHO KOTOPOH OHH
PacnpOCTPAHAIOTCH. D HHIWITEAHOM U MHOTOUHCJICHHON W HMe-
jotleil GOMBLIIOE 3HAYECHHE IUKOJSOM €ero mnocnejloparencit. Guiia
HeJaBHO DA3BUTA TEOPHH, NPETEHJYIOIAK BbTH OCHOBAHHOH Ha
MeTaU3NIECKUX TMPHHUHMNAX U YTBEPXKJAAKIAS, YTO CHABL TATO-
TEHHUS, M TOJABKO 3TH CUABL, MOUYT ObITh B TOYHOCTH NPEACTa-
BACHEl Kalg Mpucyle Gozee CIOXUOH CHCTeME NPOCTPAHCTBa H
BPEMEHH BMECTO (PM3WYECKOW MPUPOJDI, OMHCAHHIO KQTOpPO# 3T4
CHCTEMA TIOMOraeT; B TO XK€ BpeMsi 3Ta TeOpHA TeM CaMbiM
HAU3KO DOAXOAHUT K BBHILIEYMOMSHYTOMY 3JA€KTDOAHHAMHUECKOMY
y4eHH 06 OTHOCHTE/IbHOCTH.

Ho ¢ apyro#t cropokbl, 6610 0GHAPYKEHO, YTO TE XKe pe-
3yALTATH MOXHO TOMYUHTL €CTECTBEHHBIM 06pasoM H Ges BMe-
LIATEeNbCTBA PEBOMKOUUOKKBEIX KWAEH O NMPOCTPAHCTBE W BPEMEHH,
KaK HE3HAUHTETILHOE (XOTS M CJAGKHOe aHaNHTHYECKH) pacrmpo-
CTpPaHeHHe OCHOBHOTO (PH3NUECKOr0 MPHHIKNA HAWMEHB-
mero fefMCTBHS (CM. HMIKE), TAK KaK Clelua’tbHble OTHO-
LIEHHA HANPHKEHHH, SHEPTHH M KOJHYECTBA JIBHXKEHHA, Ha
KOTOPbIX, KAK KPHTEPHAX, ROKHA OblIa Pa3BepRyTbCS TEOpH,
PaKTHUECKH yXe CONEepPKATCA B HEeSBHOM BHIC B 3TOM BCeO6-
uemM TPUHIMDNE. .

DT0 U3MEHEHHE B CROCOGE BbIPAXEHUR HBIOTOHHAHCKOTO TArO-
‘TeHH HA NPAKTHKE NPUBOJMT, KOHEWHO, K BeCbMa MAasoH pas-
HULE, HO OHO NpuBieka0 K cebe ocofoe BHHMANHE TEM, UTO
YCTPAHSET OAHO He MOJAaolieecs OODBACHCHMIO JIeTKOe HecorJa-
cue ¢ HabIwAeHHeM B JBHXERUM BHYTpeHHeH nuaneTst Mepky-
pHfl, KOTOPOE PaHbINE MHTAIMCh TNPHNUCATL MPEANONaraeMomy
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HaMHUHIO MEAKHMX Macc MexAay naaHeToM H cosaHueMm. Taxoe
SKBHBANCHTHOE H3MEHEHHE CHUCTEMbl INPOCTPAHCTBA M BPEMEHH
JOMKHO TAKKE 0K43aTh BAHSHHE, DEATbHBIM WM KAXYLHAMCS
06pa3aoM, Ha PacnpOCTPaHERME HINYUEHHS B CHILHOM TPABHTA-
LMOHHOM none. QAHO M3 C/ASACTBHI 3TOro COCTOMT B TOM, HTO
AYYH CBETA JOJKHBL CJ€rKa OTK/JAOHATBCA IIPH CBOEM MpO-
XOXKACHHH BONH3M CONHUA, U PE3YAbTATH, [OAYUEHHLIE TPHHUY-
CKHMH ¥ KeMOPHIUKCKMMH 4CTPOHOMAMU, NpH HAGMIOAEHUH
€OoaHeYHoro 3atMenusa 1919 ropa, xeHCTBHTERLHO AOBOABHO TOYHO
NOATBEPAKIM TPeByeMyio BeJAW4MHY OTk/OHewusi. Ho apyro#
" PE3YALTAT TAKOrO XKe NOpAAKA HAEH, CNEKTPOCKONHYECKOrO XapaK-
Tepa, LU HYKAACTCH B ONPEACACHHOM NOATBEPMACHUM. N
OcHroBHO! npoGen B TE€OPUM TATOTEHHS, KOTOPBIH JKENATeNbHO
OBIIO TONOMHMTb, 3TO HAHTH Taxoi MATeMATHYECKHA Cnocob
BBIDAKEHHUA, KOTOPbif MpuBes Obi ee B CBA3L € TEOPUEH 3jek-
TPHUECKHX BIAUMOACHCTBHI ¥ H3TyUeHHS, © KOTOPHIMH OHA Oblaa
pa3obiiena 1 Aaxe, B BONPOce 08 OTHOLUEHUH MHEPTHOCTH K Becy,
HAXQAHAACH B QU€Hb HE3HAYUTENBbHOM PA3HOTIACHH. ITOr0 JOCTHIIH
TeM, 4TO OOUIEE BCeM TEAAM YCKODEHHe MPOCTO MPHUIHUCANH 0CO-
GEHHOCTM CHCTEMbl peepeHlHH, BMECTO BBEACHHUS B OOBbIKHO-
BEHHOE MIPOCTPAHCTBO BHYTPeHHEH TIPABMTALMOHHOW MOTEHUH-
anbHOM QYHKUMHM, yKasHBAIOWEH MecTHOe Hanpsikesue. Jas
BECbMd $OAbLWMX CKOPOCTeH, B THICANK Pa3 NPEBMLILAIOWMX Ael-
CTBHTENbHBIE CKOPOCTH HeGeCHNX Ten, BHIBOABI M3 3TOH TOYKM
3peHHA GblM Gbl COBEPUIEHHO OTJIHYKBLL OT NPOCTOrO HbIOTOHH-
AHCKOTO THTOTEHHS, U NPHM HAWHX CPEACTBAX BHIPANKEHHH OHH
OblM 6Hl UpPE3BBIYANHO CJAOKHBI, HO B JEHCTBHTE/NLHOM 3BE3A-
HOM MHDE STO pa3nHuMe Kpaithe HesHadyuTeqbHO. [lasekas oOT
TOTO, 4TOGbl 3aMEHMTH HBIOTOHOBY 4CTPOHOMHMIO, 3Ta TEOPHS
MOXET yCTaHOBHTh CBSI3b C AEHCTBHTEBHOCTBIO, JHUIL MOAB3Y-
ACh €€ MPEACTABACHHAMU MU MeTofamMu. Mubl MOXem, noxanyit,
3dKMOUUTB, HTO CBA3b TATOTEHHS, APENKAE H3IOJIMPOBAHHOTO, C
APYTUMH  (DUIAYECKUMH AreHTAMd - Gblia yCTaHOB/EHA; HO He
C/CAYET OTKa3bIBATHCHA OT HAACKIH, YTO CMNOCOG BHIPANKEHHS
3TOH CPA3H MOXET CO BPEMEHeM NOABEPIHYTHCS GOABLIOMY YNpo- -
IEHHIO, OCOOEHHO npu GOAbIIEM BRMUMaHHH K RPHHIMIY HaK-
MEHbWEro ACHCTBHR, TAK KAK HEOGXOAMMBIE A STOTO U3MEHe-
HUf BECbMA Manbl. Mexay Tem 9KCTpanoAHpoBaHue, ONMpa-
IOLIEECs HA COBPEMEHHYW OOLYI0 (OPMYJHPOBKY TEODHM, K
HCCACAOBAHMIO MHDOB, COAEPKAWMX TOpPa3no COAbUIHE CKOPO-
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<TH, Y€M CKOPOCTH 38€3J( B HAIIEM COGCTBEHHOM MUpE, fipeACTaBASET
NPEKPACHBIA NpeAMeT LIS TYMAHHbIX MATEMATHUECKHX YMO3peHUil,

Obuiee yuyende 06 OTHOCHTENBHOCTH, MO KpaHHed Mepe, B
ero KpaiHed (OpMYAHPOBKe, OCAAPHBAET 3aKOHHOCTL COOGpa-
WeHu#, nonobHbix H3noxeHHHIM B §§ 105--6. DToT BONpOC ecTh
NnoKa MpeaMeT Cnopa pasAuMyHeX HapTuid. Ecam 6w Mbl Onuad
JILIEHBl BO3MOXKHOCTH BHAETH 3Be3Lb, TO O6bI0 Obl Hoabule
OCHOBaHHH 3afBAATH, YTO He (PUIOCOPHUHO ARAXKE YNOMHHATH O
TaKON Beln, KaK aGCOMIOTHOE BPALUEHHE 3eMJH, UAH O BCSKOM
JABHKEHHH, KOTOPOrO HeJb3 BHiPASHTL NO OTHOWICHMIO K COCEI-
HHM TeésaM. JT1a Teopua Ttpebyer, uToOH BCE TIpeAMEeTH OBIIU
OTHECEHB! K MECTHOMY MAacliTaby M MECTHOMY BPEMEHH; OZHAKO,
M 3Ta TEOPHS TaKie HYXRACTCA HA4 NPAaKTHKE B MOJIb30BaHUH
HANPABICHUAMH H MEPHOAAMH Ko/1eOaHMA Jyueid CBeTa, KaK 3a-
KOHHBIM CPeACTBOM pacno3xaBanus. Ecin ke nozuukurh ayueit
CBeTa KOHTPOAIO Maciurafa ¥ 4acoB, TO ITH Mepsl He GyayT coraa-
COBaHbI MEX 1Y COBOM; €C/H KE ITO CALIAHO, TO 3TOH CBA3BIO MOKHBO
BOCIOAb30BATbCA AASl YCTAHOBAECHHS CHCTEMA!, OTHOCHTEIBHO KOTO-
PO PACNPOCTPAHAIOTCA JAYYH C MPHUIHCHIBAEMOH MM BCEMHPHO#
CKOPOCTBIO, ¥ TaKuM OGPA3OM OTHACTH ONPENeaHTH TO, YTO pac-
CMaTPHB&/J0Ch, KaK MPOCTPAHCTBEHHHA 3dup. MoxHO BoCHpO-
U3BECTH HCKYCCTBEHHOE TPABUTALMOHHOE [OJEe, COOBIAA YCKO-

_ peHue cucTeme pedepeHiuH, NPH YCNOBUM, YTO 3TO BBIMOJHEHO
~ ' He MPOCTHIM aAreGpamdetkHM NPeobpPasOBAHHEM KOOPIMHAT, HO
.JIY4¥ CBeTa JOJMKHH OblMM Gbl HMETh pasndtHble CKOPOCTH MO
HAMPaBJACHWAM BNEpes W Ha3ajd, 4YTo, KaKk OyATO, 3aK/1i0uaeT B
-cee KPUTEPHH PAa3IMYeRMst A1 TAKOTO HEOTPAHHYEHHOTO , IPHH-
IHNa SKBHBANEHTHOCTH® TPABHTAUHMOHHOTO MIOAS B IEPEMEHHOM
<HcTeMe pedepeHUHH. UucTo anre6panueckas TeopHs ecTh ab-
CTPAKWHSA OT OGWHMPHOTO NOAS ABAEHUHA, H CYLIECTBEHHBIM A4
Hee BONPOCOM ABAAETCR CTENeHb € COGCTBeHHON 3aKOMHOCTH.

* " ITPUMEYAHME K § 145

- Haiinennoe, xkak cpeiRHil peayasTaT MHOTOUHCNEHHBIX COBpe-
- MCHHBIX ONpEeACNCHHH, KIBEHAMUIEBO 3HayewHe 5,45 nas cpen-
Hell IUIOTHOCTH 3eMJH KO/MKHO OBLITh YBEAHYEHO MEHbIUE, YeM
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Ha ABa npouenTa. KpyTuapHbe Becsl GBITH 3HAUMTEABHO YMEHb-
WIEHE B paamepe u yayuwensl Bojicom (1894 r) ynorpeGne-
HUEM KpakHEe TOHKHX H Ype3BHUAHHO YNPYIMX KBapUEBBIX HM-
Tell A4 KPYTWIBHOIO moOjBeca.

Kpyraabsble Bechl Muyean-Kosservanw-KynroHa Owan
NpUMeHeHbBl D TBOCOM K UCCIAEJOBAHHIO NPOAOPUUOHANBHOCTH
MEXAY NDHUTSXKEHHEM M MacCOH, NpUeuM NOJyYeHBl Pe3yAbTaTii
4pessbtialineit TOukOCTH. Kaxyuiuiica sec Tena ectb ero NpuTs-
KeHHe K 3eM/e, H3MEHEHROE LeHTpoGexHo# cuaof, Hanpas/ieH-
HOH NOJA OCTPHM YIJIOM K BePTHKaNK TPOYb OT OCH CYTOUHOTO
BpalleHus. DTa MOCAeNHAS YACTb, KOHEUHO, 3HAUKTE]bHA, CO-
CTaBAAS JONK0 OJHONQ TPOLEHTA PaBHOJeHCTBYMOLEH, H HMeeT
TOPH3OHTANBHYIO COCTABAAIOLYIO, HANpaBACHHYIO MO MEpH-
adany. Ecam 6bl maccw, BXojfliHe Kak MHOXKHTENIX B obe
YaCTH  PABHOACHCTBYIOWIEH CHAbl, He ObJiM B TOYHOCTH
PaBHBI, TO KPYTHAbHbLIE BECH, B KOTOPBIX KOHLbI TOPH3OHTAMb-
HOIO CTePXKHS HATPYXKEHBl MAcCaMH W3 PasIMUHBIX BeILECTSs,
NOKA3LIBA/IH OBl “OTKIOHEHHE CTEPMHHA OTHOCHTEJBHO WTATHBA,
€CAH €ro MOBEPHYTh OKOJAQ BEPTHKAAH OT TOJOKEHHS BOCTOK-
3anaj Ko MOJOXKEeHHs, 3anaj-eoctok. It ¢ (1891, 1897) nawen
TAKHM 06pa3oM, YTO OTKJIOHEeHHe OT NPOMOPUHUOHATBLHOCTH Beca
Macce J0JKHO ObiTh, AEACTBUTENBHO, MEMble, 4€M OXHA ABAA-
UATHMUNHOHHAA, a 3eemaHnu (Zeeman) ‘HepaBHo (1917 r.),
NpH AOMOLIM YCOBEPLIEHCTBOBAHHOTO nBpUOOpPAa € KBAPLUEBHIM
NOABECOM, €IEe NOHH3AA ITOT NpeAer U PACHPOCTPAHHA Er0 Ha
KPUCTA/ANBl M Ha BEUECTBA DPAXMOAKTHBHOIO MNPOUCKOKACHMA.
Cayunnoch Tak, 4TO 3TOT Npeien NPHGAUSUTEALHO TOCO XKe fo-
pAlKa, 4TO Pe3y/n»TaT ONTHYECKOH H 3JEKTPHUECKOH NpPOBEPKH
OTCYTCTBUS YBACHCHHS 3(QUPA ABHKEHHEM 3CMJH. :

Ecan m ecte uHepTHas Macca, Onpenenswuas UEHTPOGexk-
HYI0 CWIy, 4 m’ —BecoMan wmacca, TO, eGIH m pasHO ',
KaOKYUHACS Bec OyHeT HMETb OAMHAKOBOE HAMPABJAECHUE RIS
BCeX BEUIECTB, M ONBIT HE JacT HHKAKOro pe3yabrarta. Bos-
MOXHBI# Pe3yALTAT Jerko 6bu10 Ob NPUIHCATL 1EeHTPOoGeKHON €
CHNe u3bbITKa M -—-m', TAK KAK MOMEHT €€ TODM30HTaNbHOM -
COCTaBAFIONIEA OKOIO OCH KpyueHHs JHeHCTBYeT B NQROTH-
BOMOJIOXKHBIX HAMNpaBieHusaX B OOOHX NOMOMEHWAX CTEPWHA K
IUTATHBA.

W3 snexkTpoauHamMmkd MaKCBen/Ta MOXKHO BHIBECTH, 4TO §
€C/H TeNA0 TepseT JAYYEHCMYCKAHHEeM 3HePrHi0 & OHO TepseT |

%Z
v
t
b
i
1
i
!

e N e e h it i A A+ v an e e

rbna s

-

~




TIPHVTOXEHME 1 199

& o
KOMHYECTBO ;:_3_ HHEPTHOW MACCHl, TA€ ¢ -— CKOPOCTb CBETA. o

COBPEMEHHEIM  OGOOLIEHHAM 3TOH TEOPHH, BCAKAs 3HEPrus
o61afaeT HHEPTHOCTbIO. FlHepUHMIO sMeKTpOHA NpeACTaBASIOT
- cebe 0BycnOBACHHOR ero KHHeTHYeCKOH SHEPrHe#dl NBIKEeHMNS.
- TOYHOCTE MOMYUEHHOTO JTBOCOM pesysAbTaTa MPHBOAUT TAKUM
06pa3oM K 3aKJIIOUYEHHUIO, HTO BCS MHEPUMS SJEKTPOHA AOJDKHEA
ObITH BECOMA H 4TO, NEHCTBHTENBHO, BCH 3HEprdsi ofaazaer
HHEPTHOCTBIO, a MOTOMY TOXe Becoma. MTak, HM HMHEPTHOCTB,
"HH BECOMOCTb He SABAAIOTCA Gosee CreuHdUYeCKHMH (OCTOSH-
HbBIMH MATepHH: OHM AOJKHBI ObITH CBA3aHM JUOO ¢ s3dupom, B
KOTOPOM CYINECTBYET MaTepwsi, 1M60 ¢ a6CTPaKTHOM CHCTeMoit
pedepeHLUMH TPOCTPAHCTBA - BPEMEHH, KOTOpas MAPeACTaBJAseT
COGORt BCE, YTO MOMET OCTATHCH, ECJH CYUIECTBOBAHME CpEI,
noaobHo# sdupy, OTpHUAETCS. .

K. Marceenn, Mamepus u dsunccnie, . 9



MPUIOXEHME 11 (1920 r.).
MTPUHLIUIT HAMUMEHDBIIETO JEUCTBHSL.

OCHOBHEIM CTpeM/IEHHEM JVIA BCAKOH HayKu SIBJAETCS CBe-
AEeHHE €€ K HAMMEHBIeMy YWCIY YNDPaBAAILUMX €10 NPHHLHIOB.
Jlas apuaMHuecKofl HaykKH 3TO BHNOMKKHA T amuasToH (Sir
William Rowan®Hamilton) uz Hy6auuna (1834 — 5), onupasce Ha
AHANHTHYECKHE OCHOBBI, YCTaHOBJAEHHBIE JlarpaHxeMm B BHAE
MPUHIHNA HAHMEHBLIETO ARHCTBHA INPH TNOMOLIK METONOB €ro
BapuHaUMOHHOro ucuucaeHusa (B 1758 r.) u nosanee (B 1788 r.),
HO C MEHbIIMM 3HAYEHHEeM A (DU3MYECKHX HAYK, B BUJE NPHH-
nMNa BOSMOXHLIX pa0otr B AHaJUTHuYeckKO# MexaHKke.

3aKOH COXPAHEHHS SHEPIMH MOXKET JOCTABHTH TOABKO OJHO
ypaBHeHie, a [OTOMY OH He MOXeT caM no cefe OnpeaeauTh
TPAEKTOPHIO OJHOTQ TeJa, M TeM MEHee TPAeKTOpHio 6oJee C0XK-
Ho#t cucrembl (rak ur0 §§ 107 — 112 HyX71al0TCS B HEKOTOPOM
orpanxuennn). HO ecau Teso ¢ AaHHOH CKOPOCTBI M H3 JAaH-
HOFO TOJOMXEHHSI JBHXETCS MO CBOEH TPAeKTOPHH B MOJE CHBI,
TO 3aKOH COXPAHEHHH JHEPrHU ONPEeXeJHT CKOPOCTb, KOTOPYIO
LOJIKHO MMEThb 3TO TeN0, KOrja OHO NpuaeT B Jwboe apyroe
MOJIOKEHHE, KAK B cAydae CBOOOMHOrO ABHMKEHHS, TaK H NOX
JeHcTBHEM CBfiseldl 6e3 TpeHud, He MOTPeGAsoWKX 3nepruy. Ecaun
W, GyHKUMS NOJOXKEHHS, MPEACTaBNNET MOTEHIHATBHYIO 3Hep-
THIO Tesia B MOJ€, PACYMTAHHYK) Ha €AMHHIy MAacChl, TO CKO-
pOCTh ¥ Tena, NEHCTBHTENLHO, ONPEAENHTCA M3 YDaBHEHHUS

1 1
2 —
2 my —{—qu2

rae MHAEKCH NpH Uy, U W, OTHOCATCA K HAYANBHOMY NOJAOME-
HW0, @ ME €CTb NOJAHAA SHEPIHUS TeAa OTHOCHTEABHO MOJS CHIH,
COXPAHRIOLWASCSH BMPOZO/KEHHE BCErO MYTH.

mv + mW, =mkE,
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Orciona,
v={(2E—2W)';,
TaK YTO~CKOPOCTb 3ABHCHT, uyepe3 nocpeactso W, Toabko OT
TOJIOKEHHUS. ’

Teneps Mbl MOXeM 3aAaThCA CJelylomum sompocoM. [lo ka-
KOM TPAaeKTOPUHM AO/KHO TRJAO MAcChl #, MNOAYMHEHHOE CBA3AM
$€3 TpeHHH, ABUTATLCA OT HAYAAbHOTO NOMOKEHMS A K KOHed-
HOMY TOJIOXEHMI0O B B NpOCTpaHCTBe, ¢ AAHHOH IOJHOH 3Hep-
‘rueik mE, xoTopas COXpaHAETCA NOCTOAHHOH, Tak uTobH Jle fi-
CTBHE BAOAb 3TOA TPACKTOPHHM, ONPEASIACMOE, KaK npeaen
cymmbi Smuds, T. e. kak fmuds, rie 0s ecTb 3MeMERT AMMHEL
3T0# TPAeKTODHH, HMENO, AA8 BCAKOTO [EpeMeINEeHHs, Ha-
' HAMEHbUICE BO3MOXKHOE 3Hauenue. Masectso, uro MeTOX petue-
HHg 60see NPOCTHIX BOMPOCOB 3TOro pofa 6w 3Hakom Hbio-
TOHY, peIIEHHE XK€ H3IOXEHHOre 3lech BOMpOCa, BIEpRHE
NpeRJOXKeHHOe B HesiICHOH opMe Monep T #, B GBITHOCTE €0
npesujedtTom Depamuckoit Akagemuu npu Ppuapuxe Beaukos,
6bIJI0 MOCTENEHHO Pa3BUTO M JONOJHEHO 3HAMEHHTOH LuBednap-
CKO#t MaTeMaTHuecKoH ceMbe#t BepHy/naAK U HX cooTeuecTBeH-
HukOoM D e poM; HAKOHEL, pacnpocTpaHeHHOe Ha Gojee CAOK-
HBIE€ CAYy4aM, OHO NOJNOXKHAO HayanRo, MOCAE TpakTaTta Jhaepa,
Beireuiero B 1744 romy, B pykax moaogoro Jlarpauxka
(Memyapet Typunckolt Axazemau Hayk, 1758) sapuaunonnomy
. HCHMCJICHHIO, 3TOMY NIA0AOTBOpHeHteMy co BpemeHH HbooToHa
i Jleit 6 Hu1a 0606LUEHHIO HCUHCICHHS BECKOHEYRO-MATHX, 0CO-

6EHHO [I0N1€3HOMY B (PH3HUCCKHX HAYKAX.
[lpoBenemM B 3aZaHHOM MOJE CHABI PRA NOCACAOBATEABHHIX
HIM3KUX Mew Ay CODOH MOBEPXHOCTEH MOCTOAHABX CKOPOCTEH, a
~ MOTOMY M NOCTOAHHOH NOTEHUHWANBbHOH >Heprud mW u paccmo-
TpuM Tpaekropuio ABCD..., nepecekanimyio 3TH NOBEPXHOCTH
B toukax B, C, D,.... Caregya cnocoby HowTora *), MH
OyZeM CUHTATH CKOPOCTH COXPAHSIOLIEH MOCTOSHHOE 3HAYCHHE,
CKaXeM v, Ha GeckoHeyro MaznoMm nyth ot B jgo C, v uocro-
'., IHHOE 3HAa4YeHHE, CKaeM ¥, Ha nyTd oT C jno D; sTu anemeHTH
TPAEKTOPHM HYXKHO, TaKuM 06pa30M, paccMaTpUBaTh KAk
TIpAMEIE, NMpHUEM MpeNoAaraeTcsi, 4TO MOAE CHAB ACHCTBYET
~TIOCPEACTBOM NOCIRNOBATRABHOTO PAAA BECbMa MalblX HMOYJAb-

*) Cp. Havana, «ku, I, ot [, npeas. §, o pasHOMEpHOM ONMCHIBARHE MNO-
inagel Npu HEHTPAIbHOM . TPAEKTODPHHU.
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‘coB B Toukax B, C, D,...., KOToppe B NPEALIE, KOT A 3JEMEeHTHI
TPaeKTOPHH GECKOHEYHO YMEHbIUATCH, 6ynyr obpawarecsi B
HENpepPHBHOE ALHCTBHE KOHEUHOH CHJIHL.

Ecan Svds AOMKHA HMETb MUHMMYM Ha TIPOTSKEHHH HacTH
nytu ABCD, T0 COTJIACHO OOHUHOMY
KPUTEPHIO HE3HAHUTEIHHOE HIMEHEHHE,
nos B/AMsIHHEM CBsi3eH fe3 Tpenus,
KOTOpOE 3aCTaBMAO Obl TEAO NPOHTH
yacTh MYTH MO GAM3KOH JHHUY BC'D,
HE JOMXKHO H3MEHSIThb BEAHYHHDI Heii-
CTBWSl, €CAH OFPAHUYUHBATBCA PACCMO-
TpeHHeM MalnX BEAHYMH MEpBOro Mo-
panxa. Tenepp, Mpn Raulem npejcta-
ANeHUH CHALL KAK GBICTPOH MOCTE0BATENBHOCTH MAbIX MMIY/b-
COB, M3MEHEeHUe, NPOH3BEICBHOE TAKHM 06pa3oM B STOH.(PyHKUMY
IleficTBUA, PABHO

v,(BC' — BC)+2,(C'D—CD),

4 3TA BeJTHUMHA JOJKHA HCUESHYTH, CAH OrpaHHUTHCS MaNLEIMH
nepsoro mnopsaxa. Ho BC' — BC pasio — CC’cos BCC', . 2
C'D— CD pasHO _.CC cos DCC’. CnenosaTe/lbHO, YCROBHE
LI 3KCTPEMATBHOTO 3HaYeHHsl TAKOBO, yTo6B COCTABAAIOAH
ckopocth v, no CC’ Gbina pasha COCTABASOUIEH CKOPOCTH Uy
0 TOMY )K€ HanpaBJeHHIo, IAe CC — moGoii 31eMeHT MHHb HA
MOBEPXHOCTH MOCTOAHHOK CKODOCTH T, a MOTOMY M IOCTOSHHOM
xuneTHueckod sueprun W, nposeJeHHON uepes TOUKY C. 370
3HAYUT, YTO HMIYJbC, KOTOPHIA AOMKEH 6uITh COOOILEH TeAy B
touke C, s TOTO uTOGHl H3MEHUTH ero CKOpOCTh OT v, AO Uy,
BOJKEH GbITh HODMAJEH K STOM MOBEPXHOCTH, WH, nepexois K
npeAety, 4TO CHA3, ACHCTBYHOLIAA HA Teno, NOMKHA TOBCIOAY
MMeTb HalpaBAeHHe NaACHUs MOTCHIUANA W. To-ecTb, KaKOB
6n HM 6ba BHA NOTEHIMAAbHOM QyHKUYH, N10CN€e AOBATENb-
HHIH PHiA MMAY/IbCOB JOMKEH HMETH HANpABIEHHE CHJBL YKe
BHI BBIpaXEHUs 1A CKOPOCTH ¥ Tpebyer, uTOOH 3TH HM-
nyAbChl HMENH BETHHHHY, HeoOXOAKMYIO A TOTO, 4TOGH
cOOBIIHTL M3MEHEHHS CKOPOCTH, COrNacHbie C 3aKOHOM coxpa-
HewMs SHepIHH. TAKOBH KMEHHO KPUTCPHH ans  cBOGOAHON
TPaeKTOPHU. . . '

Wtak, aas Manod Ayru ¢BOGOAHON Tpaekropuu JlekicTBre
m3v3s MeHbule, HeM OHO MOIJIO 6b ObiTh B TOM CAy4ac,

v
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ecau 6bl TPaexTOpust NOABEPrAaCh HE3HAUMTEALHOMY MECTHOMY
M3MEHEHMIO BCISJCTBHE HAAWUMA CBsize Oe3 Tpenus. - Co-
GoaHyI0 TPAEKTOPHIO MOXHO, TAKUM 06pa3om, OMperesuTh Kak
TaKoOMH. yTh, KOTODsIN COMPOBOXAAACS Obl HAHMEHBLIMM DACcXo-
nomM JefcTBHs MPH BCAKOM NEPEMEUIEHHH TeAa, XOTA 3TO HE
| 3H4YMT, YTO [OJHBIY PacXoA HeACTBHA OT OAHOTO AO ApPYroro
,KOHLA JAMEHOIO MyTH OyneT #eoOXOAMMO HMMeTh HAaUMEHbLee
BO3MOXHOE 3HaueHHe, Jta dopmysa Haumeupwero Hdek-
CTBH S, BHIPAXEHHAA BapHAllMOHHLIM YpaBHEHKEM

’6fmvds=0, rae ; mvt -+ mW = mE, g

cama 1o cefe JOCTATOYHA A TOrO, YTOGH BLIIENHUTb AEH-
CTBHTE/BHYI CBOGOAHYIO TPAaeKTOPHIO H3 BCEX HEeCBOOOAHBIX
nyTei. .

U BooBme, NS BCAKOM AUHAMMUYSONOH CHCTEMBI, 061313
IOLIeH KHHETHYeCKOH 3HeprueH, BhIPAXEHHOH Q)ynxuueg T HyX-
HOTO UMCJA TeOMETPHUYECKHX KOODAMHAT, M NOTEHUHMATLHON 3Hep-
THel, BuipaxceRHOH dyHkuueld W, MOXKHO NOKas3aTb, YTO TPAeK-
TOPHM ABMXEHHS OT OAHOH AaHHOH KOHQDHUIypauuH K APYyroi
BMOJIHE ONPEeRensioTCA OAHMM BAaPHAUMOHMHDIM YPABHEHHEM

édet=0, npruem T4 W=E,

tne F— noaHasi 3HEPrds, KOTOPYI Mbl [IPEANONAraeM NOAYH-
HAIOILEHCA 32KOHY COXpaHeHHs, NPHYEM pacCMaTpUBAeMble BAPH-
aUHK ZOMKHB COTAACOBATBCA CO CBA3AIMH 6€3 TpEHHs.

Jpyrasi ¢popmMa MPHHUMNA BHIPAKAETCS YPaBHEHHEM

of(:f-— W)dt =0

NpU YCAOBHH, YTO MOMHOE BPEMS ABUKEHWd OT JAHHOH HauaIb-
HOR A0 JAaHHOM KOHEYHOM KOH(pHUrypaLH¥ COXPAHAETCH (MOCTOSH-
KuM. OTa dopma 6oiee yA0OGHA I aHATHTHYECKHX Lesel, M0-
TOMy uTO Cnoco6 BAPHAUMH HE OrpaHUNUBARTCA CBA3aMH Ge3
TPEHHS, TaK KaK TpeOOBAHWE COXPAHEHWS SHEPrHH HE Hajara-
€TCS, TO BHEIIHMe CHJBI, KOTOpble MOTYT COAEpPXKATbCR B
BHAOM3MEHEHHOM BhIpameHMH W, MOTYT NeiCTBOBATh, C000-
was cucTeMe sHepruio. TpeGoBanmue MOCTOSHCTBA BPEMEHM MPO-
XOXKJAEHHS, KOTOPOE 3aHMMaeT 3J4eCh MECTO COXPAHEHHS PHCPIHH,
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ecTh 4HAJIUTHUECKH, XOTH HE dusuveckd, Gonee mpocTan dpopma
orpanuuenns. U3 5TOi (POPMEI, BHNOAHSAR MPOUECC BapHHpPO-
BaHU$, MOMHO HEMOCPEACTBEHHO ROMYUUTD NOMHYIO CHCTEMY
obux YpABHEHWH [BHXKCHHUS, phiBefleHHyl0 JlarpaHixeM
(em. ra. IX, § 12).
Ecnu T ecTb OAHODOAHAS (pyHKLMA BTOPOH CTENCHA OT 0606~

WeHHBIX COCTABASIOWHMX CKOPOCTH, TO THdt ecTb OnfiopoABAT:
dyHxuus NepBOH CTENeHU 07 GECKOHEWHO MAanbiX 3JEMEHTOB
KOOP/JMKAT, NO3TOMY NEpBAi dopma, BbIpaXEHHAA (rio Ik 06 uy
B BHjae

6 f(E—W)H(THdt =0,

yKe He COAEPKHT BPEMEHH. TaxuMm 06pa3om, 3TO ypaBHEHHE
ONpeAensieT reoMeTpHYecKUe cBOHCTBA NYTH CHCTEMbl §e3 OTHO-
UIeHWA KO BpeMeHH, A NpocTOf TPAEKTOPHH OHO NPUBOJUTCS
K npexued opwme, WCtIeIOBAHHON BHILLIE.

B cOBpeMEHHOM DacCMOTPEHHH OCHOBHBIX NPHHUKXNOB AKHA-
MHKH, B OCOGEHHOCTH, XOTAd AEN0 KacaeTcsl TNOIBITKH WX INpH-
criocofNenHs K HOBBIM KaaccaM (HH3MYECKUX ABJACHMI, AHHAMH-
YeCKHe COOTHOUICHHS KOTOPbIX CKPWTHI, 3TOT npuuuun' BapHALMH
JlencTud, KOHAEHCHPYOUMA BECh NPEAMET B oano dopmyae,
we 3aBMCANLEH OT YACTHOH CHCTEMBEI KOOPAMHAT, 3aHUMaeT, €CTe~
CTBEHHO, CaMOe BBIIaloLleecss MeCTo. '

B xavecTBe AOMOJHEHHS K T/aBE IX Mpt Tenepr YCTaHOBHM
STH NOJOXKEHHA NPUHHIKNAE JlelicTBUS AAf obuiell AWHAMHYECKOR
cuctempl. [lpome ¥ CTpOXe BCero 3TO cAenaTbh TNOCPEACTBOM
BBEACKHS AHAJIRTUMECKOTO METOIA papuaunii, H30OPETEHHOrO,
KaK yXe YNOMAHYTO BLINE, JlarpauxeM.

DTOT NMPHHUAN, KAK YKE BHBEACHO A npocteiitiero caydad,
oTHOCHTCS K (hopMaM RyTeR Wiy TpaexTopHil; ecay AHEeAATeABHO
TaKKe BKAIOUHTH B PACCMOTPEHHE M 33KOH, 10 KOTOPOMY OINHK-
CHIBAGTCA TPAEKTOpHA, TO B GOpMYy/IH  LOMKHO TakXKe BOHTH
ppemsi. Kputepuit 115 CBOGOAHON TPAEKTOPHH COCTOS B TOM,
yto 9 f vds =0, npuuem 3ueprus £, NOCTOANKA BIPOAO/KEHHE
BCEro [BIXEHHsi, WAH, Y4TO TO XE caMoe, 4To 5]’0"'df50 npu
TOM e YCHIOBHH; €CaH 0603HAUNTh KHHETHUECKYID BHEPTHIO
%mvﬂ yepes T, TO 3TOT KpUTEpHH INpHMET BHA .é f 2Tdt =0
npu TOM JKe OrpanHueHiH YCAQBHEM  TOCTOSIHCTBA noMHOR -
3HEPTHH. '
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BLnoanuM BAPHAPOBaHHE HENOCPEICTBEHHO B STOH nocaen-
neil popMe, HO OCTAB/AA NOKAMECT BPEMS HEHSMEHHBIM,

é f Tdi=19 f; m{((z)% + (%)E (‘;—‘:)2} dt

_ [ (0 dydly | dzdiz)
. df dt Tdtdt Tdtdt :
rie d ecTh auddepesuuas OT X, KOrAa TEA0 HABHKETCA MO
TPAEKTOPHU NPA M3MEHEHHH BPEMEHK, 2 dx ecTb BapualMA 3Ha-
yeHusl X, [IPH NepexQAe OT TOUKM TPAEKTOPHUH K COOTBETCTEYIO-
mell TOuKe Ha OJM3KOM BO3MOXHOM TYTH, KOTOpHH ¢ He#H
cpaBHMBaeTcs. BEeACHHE pasHbIX CHMBOJIOB d n 8 nas pasnuyeHyus
U3MEHEHHl 3THX ABYX THIOB €CTb CYLUECTBeHHan 4epTa BapHa-
LIMOHHOTO HCUHCHEHWS; Mbl yXe NONb30BAMUCh OCHOBHBLIM COOT-
HoweHKem ddx = dox. Tenepb, HHTETPUPYS MO HACTAM JAAd TOrO,
4TO6H M36ABUTHCS OT BApHALKA CKOPOCTEH, KOTOPHIE HE ABASIOTCS
HEe3aBHCHMbIMH BapHALMAMH, 3, CTeJIOBATeNbHO, H He NPOHU3BOIB-
HBIMH, MOJy4YaeM
|

|
! d
af'rdt=;m‘—;i§ ax+ma}tfay+m%§ oz —

dox dy iz
_f(m~d—t,ax+mdﬂay+m-dt-,éz)d:;

3ech NEPBHIA WIeH NpeACTaBaseT pasHoOCTDb 3Hauenuft Mpu Bepx-
HEM W HMMHEM npejesax MHTEerpana, OTMEUeHHBIX HHIEKCAMH
2 u 1, KOTOpHE COOTBETCTBYIOT KOHEYHOMY M HayaibHOMY NOJO-
KeHUAM Tena. Bropo#t uneH paseH

— [(Xbx 4 Yoy Zoz) dt,

riae X, Y, Z~- cOCTaBaIAIOUHE CHIIHL, JNeHcTRyIOMIEeH Ha YaCTHLLY 7,
onpejeanemoit no npHobperaeMoMy YacTHHEH YCKOPEHHIO.

Mu MOXeM Tenepp e PACHPOCTPAHHTH STO YpaBHEHHE HA
CHCTEMY YACTHLL, ABKXKYIYIOCH MOZ AEACTBHEM KAK BHELIHHX CHA,
Tax ¥ cun BaaumoaehcTaus. ECIH Cubl, AeHCTBYIOIIME HA CHCTEMY
. H3BHE, OTCYTCTBYIOT, a €CTb JWIIb BHYTPCHHAS MOTeHUHAIbHAA
3HEPrysl, BHPAXKAIOUIAACH dbynxuueir W, To paboTa BHYTPEHHHX
CHA CHCTEMBI CTPEMHTCA M3PACX0JOBaTh 9Ty 3HEpruio, Taxk 410

S (Xox - Yoy + Z8z) = — W,
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M 370 OCTACTCA CMPABEJ/IMBbLIM HE3ABHCHMO OT TOrO, COACPIKUTCH
A BpeMs B anre0pau4eCcKUX ypaBHEHHAX cBsA3el MJAH HET.

CnesoBATe/IbHO, €cnH T TMPEeACTaBAsieY MOMHYI0 KHHETHUE-
CKyIO SHEPIHIO, 4 BCE CHAb CYTb BHYTPEHHME, TO MOXHO HAMH-
caTh AJS BapuallMH OT CBOGOAHON TPaeKTOPHH K G6/M3KOMY MYTH,
npu CBA3AX 0€3 TPEHWS W MU HEH3MEHHOM BPEMEHH,

| 2
aif(r—xv,)dt:}zm%axfzm fti’aﬁ-xm‘_féaz_‘.

CTporo roBops, 8TOT pPesyJbTaT MOJMydeH I8 CHCTEMB OT-
JeAbHbIX YACTHIl, B3aHMOJACHCTBYIOLIMX MEXKAY cobow. Opuaxo,
eCTEeCTBERHO OGOGMUTL €ro Ha MOy MATEPHAIbLHYIO CHCTEMY,
COCTORULYIO M3 S/JEMEHTOB MaCCH, MOJBEPKEHHBIX CHAAM B3d-
MMOAEHCTBHS, BKJAIOYAA, TAKUM 0O6Pa3OM, AMHAMUKY yIpyro# cu-
crembl. OKOHYATEABHBIH AHAAM3 CBOJUT 3TOT BJIEMEHT MacCCH K
MOJIEKYNaM #AH arOMaM B COCTOSHMH BHYTPEHHErO ABHXEHHS, H
STO OKOHUATENbHOE OGOOHIEHHE BKAIOMKIO Obl JHHAMHYECKYIO
TEOPHIO TEMJIOTHI. :

Temeps MHl MOXEM BBIDASHTh BCe KOODAMHATHL X, y, Z fda-
CTHIL MAM 3A€MEHTOB MAacChl Yepes AOCTATOUHOE ~YHCAQ HE3ABH-
CHMBIX BeauuuH 0, ®, ¥,..., KOTODBIC OUPEALASTIOT ' NONOXEHHE
¥ KOHQHTYpaLMIO CHCTeMbl. YHCA0 3THX TNEPEMEHHBIX €CTb HH-
CAG CTeneHedl CBOGOAB CHCTeMbl. Y PaBHEHHA, BHIPAKAIOIUIHKE
KOOPAMHATH X, ¥, Z HYePe3 3TH BEJMUMHBEL, MOLYT CoAePXKaATh
ABHO speMa f, KOO YpaBHCHHE BO3MOMHBIX paboT COACPKHUT
nepeMeuleHUs, BO3MOXHbBE B JAHHOE BpEMA; TakuMm o6pa-
soM, HoBasi (opma Bepamenus 7 — W MOXET COACPHKATH A
B TaKowm CAydae, MOXHO YTBEDXAATh, YTO €C/H ! HE H3MEHACTCS,
a, CJAEJOBATENbHO, MOCTOSIHHBL MpejeNbHble 3HAUCHUS BPEMCHH
t mt, TO ’

2]
8 [(T—w)at=0,

ecnd BApHALMs, MPH OTCYTCTBHM TPEHHS, B3ATA MENRY 3aKpe-
NNAEHHLIMH HAYAJbHBIM M KOHEUHBIM [OJOKEHMAMY AUHAMHYE-
CKOM CHCTEMBL.

Dra seauuuna 7 — W €CTb narpamkeBa QyHKuUS L, xoto-
pass caMa no cefe OJHA ONPEALAAET AMHaAMHYECKHil XapaxTep
cucreMbl; Gyuxuua — L, wnu W— T, ecTb, Takum 0o6pasom, No-
TeHUYATbHAS SHEPTUs, BUAOMIMEHEHHA ANA KHHETHHCCKHX NPH-
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JOMEHHH, ¥ ‘COOTBETCTBEHHO. 3TOMY [ @NbMroJbl, HA3BAA €€ KUHE-
THYECKHMM NOTEHIHANOM cHCTeMb. B moaydensolt ¢opmyae co-
JAEPKUTCST M YACTHBIH CAy4Yad CHUCTEMBI, HAXONfMIEHCH B IOKOe,
u60 B 3TOM C/AyYae BbIPAKEHHE '

o fWdt win [6Wdt pasuo oW fat,

TaKk kak W OCTaeTcd MOCTOAHHHIM C TEYEHHWEM BpEMEHH, a Mo-
‘'ToMy u3 ypaBHeHusi JIeHCTBUA BuiTEKAET AJS 3TOr0 CAyuas, 4To

dW =0;

3TO ypaBHeHHe COAEpXHT B (e6e 3aKoHbl CTATHKK B TOH (opme:
* YTO PABHOBECHE ONMPEIEAETCH YCAOBHEM MOCTOSIHCTBA MOTEHLH-
anbHoi sHepruu. JIAfl yCTOMUMBOCTH PABHOBECHSI OHA JOJDKHA
ObiTh HauMeHbiiefl, :
Hanee, tak xak L BeIpaxeHo B QyHKIUK 0OOOIICHHBIX KOOD-
 IuHAT §, @,... H X CKOpOCTe#, To

f”‘*} 0toe+ L. )

rie § mpeacTaBaseT Zi?' a 63 PaBHO dt 9. Wuterpupys no ua-

CTAM, KaK M paHblUE, HMEEM
]

oL , oL 2
o [ rar= Lo+ lsp
1/7 d dg 7 i

it
4

~ st o

Tak Kak neBas CTOPOHA MCYE3AECT, €C/IH KOHEUHBIE [MONOXKE-
HUS HEM3MEHHH J/I% BCEX 3HAYCHUI TEKyLIHX Bapuaumii o4, oy, ...
a BCE STH BapHALMH HE3ABUCHUMBI ¥ MPOHU3BOJBHBI, HOO KOODAH-
HATHBE BeJNHYMHLL §, ¢,... Kak pa3 -A0CTaTOuYHst AJA Oupene-
JEHUR CHCTEMB, — TO KO3QpHLMEHT MPH KaXAOH H3 3THX Bapu-
aUMil B NMOABHHTErPAJbHOM BLIPAKEHUH B OTAENBHOCTH NOVKEH
ucueaaTh. TakuM 0OyTeM Mbl [OAYNMM CHCTeMy ypaBHEHHW BHAA

4 3TO M €CTh JATPAHMKEBbl YPABHEHWS ABHXKeHWs oOwlek auHa-
muueckolt cucremsr (yp. 20, ra. IX, § 12 snime). Ecam kpowme
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TOTO CYIIECTBYIOT SHEIWIHUE CHJIBI, ACHCTBYIOL(HE HA CHCTEMY,
TO K FMpPaBO# CTOPOHE HYKHO NPHOGABHTL COOTBETCTBYIOLLYIO-
COCTAB/AIILYI0 CHIy Fj, KOTOpas ONpenensieTcss Kak Ta 4acTh,
KOTOpOit paboTta Fyd8 pacuurana Ha H3MeHeHwe OAHOM KOOPXH-
HaThl 0. DT NPHAOKEHHBIE CHIBI MOTYT M3MEHATbCS BMeECTe ¢ f
no smoboMy 3aKOHY; HX MOXHO BKJAIOUMTE B dyHkzuio W,
nNpuO2BHB K HEH YAeHH — Fofl — ..., ¥ HANTHYHOCTBL 3THX WIEHOB.
He JacT 2HEPrHWH CHCTEMBI OCTABATHCH NOCTOSHHOM.

Ecnu orpaHHuMTLCR? B 3TOM CPaBHERHHM TPACKTOPHH BapHa-
LKEH OT CBOOCHHOR TPAGKTOPHH XK OAHBKHM CBOGOAHBM
T.PACKTOPHAM, TO IIONYUHM

a/uzzm. 86 - ._a 4.

TENephb yXe KaK TOUYHOeE ypaBHEHHe IOMycKaloLlee noaromy
AanpHe#lee AuPHepPEHIHPOBAHNE; 3TO YPABHEHHE NPEACTABASLT
OCHOBY TaMH/JbLTOHOBOW TEOPHH BAPHMPOBAHMA NeHCTBHUS.

Tenepp yno6Ho GyzeT ocBOGOAMTHCS OT OTPAHHYEHHS, UTO
BpeMs He Bapuupyercs. Utofni BBECTH B pacCMOTpPEHHE 3TO
A3MEHEHHE, Mbl AOMKHBl NOACTABHTL B YypaBHEHHe BMeCTo 46
Bhpaxenue 00 —00f, KOTOpOe BBLIZEASET W3 MOAHOM BapHaluH
nepeMeRHON § Ty ee YacTb, KOTOPas NPOHCXOAMT OT ABHKEHHS
B TPOMEXKYTOK BapHaumu BpemenH d0f. Kpome Toro, HyxHO B
RPaBOH CTOpOHE ypaBHeHUs nNpuGaBHTL LOf ¢ Leabld BKAOYHTH
B BPEM#l NEPEeMEIIEHUs HOBHIH NpPOMEXYTOK BpeMeHH, No6aBaeH-
HHH B KOHUE, BCIEACTBHE Bapunposauus. Otcioaa

!
a/1.¢:=mt+-‘$—‘."; (80 — 64) - 3-§(a¢_¢at)+...

o

h

Kpome Toro, L =7 — W, a Tak kak T — onHopoanas GpyHKumus
BTOPO# CTENEHH, TO

oL, oL -
: "G =9T,
T ot
OTKyIa
6/1Ldt_.?—116(1+—-6 ... —Ebt,

f

rae £ ecTh KOHeYHOe 3HaueHWe noaxo# swepruy T W.
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Ec/iy npein0i0XKHTh, 4TO He AEHCTBYIOT HUKAKUE BHELIHKE CHAH,
" TO NoAKas IHEprus E nocrosHba BO BCAKOE BpeMs; B 3TOM caydae

— Ebt = 10F — 8(Et) = t0E — ¢ [ Edt.

Ortcioza, NepeHecss NOCAEANHH WieH B JEByiO CTOPOHY, NOJay-
UMM 3TO ypaBHeHue B APYrod ¢opme:
- i

a[zm_ﬁ.d&awﬁ 8¢ ...+ t0E,
a
AANS BapHauMit, NPU KOTOPHIX IHEPrUsi HEH3IMEHHA.
310 o606Ienne npeaurecTsoBapued dopmyan 4 f muds =0
AJ8 YaCTHOB, NPHYEM. Tenepb BPeMsA TOXe BKIIOYEHO H omnpe-

dA '
ReNAETCs KK g rae A—uuterpaz no spemedu o1 27, Bhpa-

)KeHHbIﬁ B (yHKUMH HAYAALHOA H KOHEUHOH KOHHUrypaUMH H
COXPaRAEeMON 3HEPTHH.

B 3TOM COAEPKUTCA CAEAYIOUIHHA ananmuqecxuﬁ PE3y/AbTAT:
eciu 6, B,... IPEACTABANIOT KOMMYECTBA ABHKEHHS *), COOTBET-
CTBYIOILME KOODAMHATaM §, ¢,..., TO JOJXKHA CYIIECTBOBaTH
- HeKoTOpas dyukuns A (Taxoro, BNpOYEM, BHA3, UTO €e OOBIK-
HOBEHHO TPYIHO BHUYMCJHTb) OT HepeMeHHHX 8, @,..., £, yao-
BNETBOPSIONIAR TOMY YCAOBHIO, YTO IPH BAPHUPOBAHHH OT CBOGOA-
HON TpaeKTOPHH K OGau3KHM CBOOOJHBIM TPAEKTOPHAM CHCTEMBI

A = 686 1 Bog - . . - LOE.

B 6onee asHO# M packpbiToil ¢dopMe, 0cOGEHHO A/ ONTHUE-
CKHX NPHAOKEHHUI, B 3TOH OpMyse CONEPKUTCA YTBEpXKICHHE,
uTO CcyiuecTByeT Takas dyuxuus A } OT HAYaABHOM H KOHEYHOH
KOH(UTYpauui CHCTEMBl H OT 3HEPTHH, YTO

BA 2 = 0,00, 4 B,0 + - -
— 6,00, — P 0p; — - - (8, — {)OF. <7

Kpome Toro, cymecrByeT Takas (yHKuus P.j HaYa/lbHBIX H
KOHEUHMX KOOpAMHAT M BPEMEHH, PaBHAs NO 3HAYEHHIO HHTe-

&
Tpana (T— W)dt¢, uto
y

0P } = 0,00, - o0, -
— 8,06, — 9,0, — - -- _”‘Enatz + £,9¢,,

*} Nugexcnoe 0603HaYeHHe TaaBHl IX 66170 6 31eCh HeyIOGHO.
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THpH BAPHHPOBAHUHM OT M060H C€BOGOAHOMN . TPAEKTOPHH K 6AM3-
KM CBOGOJHEIM TPaeKTOPHAM: HO TaK KaKk Tenepb HeT yiKe |
OTPaHH4EHHS], YTO 3HEPrUs £. JODKHA OCTaBATHCH NOCTOSHHOM
BLO/Jb TPAeKTOPHH, TO CHAbB MOTYT GBITh YAaCTHI0 M BHEIIHUMH,
padota KOTophIX GyAeT COOBLIATL HOBYIO SHEPTHIO CHCTEME.

Cambifi ¢axT cywecrsosarus (Gyskunn P uau A npusoaut
006paTHO K psiny ZuddepesunatbHbiX COOTHOLICHHH, HEMOCPeA-
CTBEHHO CBA3BIBAIOIIMX HAYAIBHYIO M KOHEHHYIO KOH(MIypauuu
CHCTEMbl HJH CPYNNbl CHCTEM, COOTHOUIEHHH BHIA

%, __ot,
dpy — 0B,

KQTOpHIE® 4aCTO C/AYHAT BHIPAXEHHEM BaXHBIX (QH3UYECKHX pe-
ayapTatoB. Kpome Toro, B Bhipamenun 6P, a CnenosaresnbHo, U
B BHITEKAIOUIMX U3 HEr0 COOTHOHICHMAX, KOHRUHBIE 3HAYEHHUA KO-
OPJAMHAT MOrYT OblTh. OTAHYHLL OT HAYAALHBIX.

Bausinue BOBMYUIAIOMIKX -aTEHTOB HA AMHAMMYECKYIO cnc*remy,
HeBO3MYLUEHHAR TPAEKTOPHS KOTOPOH HM3BECTHA, CBOAWTCSH, Oaa-
FOXApA 3THM MPUHLHIAM, K ONPEACTCHHIO ITOCAEAOBATEAbHbIMHE
npubanxeHuaMu (13 1uPPepeHIHaNLHOTO ypaBHEeHHS, KOTOpOMY
OHO YIOBJETBOPSET) MajOI0 H3MEHEHHs!, NPOH3BOAWMOTO HMH B
‘omHol M3 QyHKumit P pam A, xapakTepuayiouei cucTeMy, —
METOZR, COBEPLICHHbA NO HJAee, HO Ha. NPAaKTHKE JAOMYCKAIOLIMH
M JajabHe#mne yrnpoweHus.

3Ta M3AIHAS TEOPUs BapuHpoBaHua [ledicTBus OT A060#
CBOGOAROM TPAEKTOPHH K GIH3KHM TPaeKTOPHAM OBid NOJHOCTHIO
paspafoTana TaMHABTOHOM B OXHOM MEMyape, COCTOSIIEM
u3 nByx uacredt (Phil. Trans., 1834 u 1835), u Bckope noasepr-
J1aCh  JajbHeALIeMy DPACUIHDEHKI0 B AHAJMTHYECKOM Hampa-
"BaeH#H B paborax Hko6u W apyrux wuccaenosareaedt. OHa
MPUBOXMUT CHCTEMY KOHEYHBIX [MMONOXKEHHH JUHAMHUYECKOH CH-
CTeMBbl B HEMOCPEACTBEHHYIO CBA3Db C COOTBETCTBYIOUIMMH Hayanb-
HBIMH [MMOJOXEHHAMH, HE3aBUCUMG OT Kakoro Obl TO HUH 6BLIIO
3HAHMA YACTHHIX CBOWCTB nNyTel nepementeHus. B ceasu ¢
npocTefium cayvaem Tpaextopuit Tomcon u T3T oxapakre-
PH30BATH ee KaK TEOPHIO NpuNeTad, CBA3bLIBAKIILYI0, TAK CKA3aTh,
OTKJIOHEHHS OT KOHQUHOH UM, NPOHCXOISINNE BCAEACTRHE H3Me-
HEHHA MNpHUIEJa B TOH TOYKE, OTKYAA CTPENSIOT, C COOTBETCTRYIO-
ItUMH Be/NMYHHAMH HEBO3MYILEHHOTO ABMXKeHHA. B reomerpuue-
CKOHl ONTHKe, KOTOPAs Jana MEepBOHAYANBHBIA CTHMYJA K 3TO#
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TEOPUH M B KOTOPOH JY4H MOXKHO PACCMaTPHRATL KaK TpPaeKTo-
pHH BOOOpaXaeMhiX HbIOTOHOBBIX CBETOBHIX KOPIYCKYJ, OHa RaeT
o6lIMe OTHOWEHNs] H306paXKeHHus K NpeAMeTy, KOTOpPHE JOMKHH
0CTaBaThCH B CUJIE LIS MHCTPYMEHTOB /06070 THNA, KAK BTO BIep-
Bole 6b10 OTKpHITO [#irencom u KorecoM. O6aacte npu-
MEHEHHS] 3TOH TEOPHH PACMPOCTPAHACTCS TETeph Ha BCKO (MU3HKY.

B HEKOTOPHIX CAyuasix YHCAO NEePeMEHHLIX, TPeOYIOLHUXCH s
PAacCMOTpeRHSl AMHAMHUECKOH 3aXaud, MOXET OblTb YMEHbLUICHO.
TaK, ecnM KHHETHYECKMH MOTEHUHAT COALPKUT OAHY HJIH Honee
KOODZMHAT TOJbKO B BHAE HX CKOPOCTEH, TO COOTBETCTBYIOLIHE
YPABHEHHS JBIXEHHA. POCTO BHIPAXAKT NOCTOAHCTBO € Teue-
HHEM BPEMEHHM KOJHHECTBA JBHXEHHA, OTBEYAIOWIEr0 KaXIoil
TaKOH KOOpPAMHATE; Tak, HANpuUMep, OOCTOUT Aen0 B C/lydae CBO-
60ZHO RPAMAIOUIMXCH MAXOBBHIX KOJMEC, CBA33aHHBIX C KaKHM-
HUOYIbL MEXaHH3MOM, M BO BCeX JPYTHX Cjiy4asX, B KOTOPHIX
MEHAIONIEECH 3HAYCHHUE KOOPAMHATH HE BAHAET HAa KOH(UIypauuio.
Bo Bcex TaKMX cAyyadX CKOPOCTH MOXHO HMCK/IIOYKHTb, 33MEHHB
ee KOJHYECTBOM ABHMXEHMS, KOTOpO€ HABAACTCH (PU3HUECKON
NOCTOSAHHON ABUXKeHHA. KUHeTHueCKHil NOTeHHKan MOXHO npe-
o6pasoBaTh TakMM obpasom (Payc, KeabBun, Feabm-
FOJAbL), uToObl OH COIEPXKAR ORHON HAH Oosee HEM OJHOI
nepeMeHHOM MEHee, HO TaK, YTOOB OH BCE XKe COXPaHWMI CBOW-
CTBO NMOCTOSIMCTBA CBOET0 MHTErpasa Nno BpeMenu. Tenepb OH yxe
_ He SIB/ASieTCsl OJHOPOJHONH KBajApaTH4HOK (ynxuued, HO 3aKAlO-
yaeT B cee uaeHB, COAEPMKALLME ADYIHE€ CKOPOCTH H B nep-
BOM CTENEHU, NOMHOKEHHbIE, KOHEYHO, HAa 9TH NOCTOSHHBIE KOMHYE-
CTBA [BHXKEHHS, TAK KaK BCe WICHBH JOJAXKHbLi HMETh OJHHAKO-
Boe uamepenne. Kaxawlii Takod KHHETHYECKHH MOTEHNHMAJ NPH-
HAAJIEKHUT CUCTEMe, 0O6AaRaolIeN OJHUM HIH 60Jee CKPHTHMHU
HEH3MEHHLIMHM (CTALUOHAPHBIMH) IBHKEHHUAMH, a OTCioAa BO3HU-
KaeT o6luaf TEOPHS 3TOTO BAXKHOIO (PU3HYECKOTO KAACCA CHCTEM
W TIpeBpalUeHHA HX SHEPrui.

B camom nene, ecnu

L'=L—Pp—. ...
TAe % ...—TPynna KOOpAMHAT, a ¥...— COOTBETCTBYIOUIHE KO-
JHYECTBA ABHMXEHHA, TO

oL . (. oL oL .
s pp— - [ ¢ O -
oL _( : 1) i (¢ aq,)la Pt 5y 00+ oL,
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rje NEepBH# umed TOXKAECTBECHHO HCUESALT, 4 d,L ecTb BapH-
anust QyHKUMH L OTHOCHTEABHO OCTANBHBIX MEPEMEHHDIX. Oxciona,

ecan [ He CONEPKHT KOOPAMHAT ¥ ..., TaK 4TO ¥ ... NOCTOAHHH
M He NOABEPrarTCs BAPHHPOBAHHMIO, 4 CKOPOCTH /... HCKMO-
weds! u3 L’ mocpeictsom peesenus ¥..., TO

8 [L'dt =65 + o9 4 —EBt|%,

BLIPAXKEHHIO, 3ABUCALIEMY TOABKO OT BapHalHA COAEPHKALUXCS
ABHO Mpefe/bHEIX 3HAUCHUR KOODAUHAT, MPH yCIOBHH, YTO BE-
AWIHEN P ... COXPAHAIOTCA HEH3MEHHBIMH, HM MAXOBble KOAECA
CHCTEMBl HE MOABEPraloTCs BO3ACHCTBHIO.

XOTH 3TH TaK HashiBaeMble HHKAHUECKHE KOOPAMHATH BOBCE
we BxomaT B L, HO Mul Moxem u3bexarb HX MOABACHWT B
o6nacty BapHauuk JeHCTBHS TONBKO MNOCPEACTEOM npeobpaso-
Basus Gyskuuu L, KaK 3/echb r0Ka3aHo, B L. ,

KoHeuHo#t LeAbI0 TeopeTHdecKo# (Gu3uKn ABAACTCA CBEACHHE
3aKOHOB M3MeHeHwil B QU3MUECKOM MHDE K AWHAMHUECKUM [IpHH-
nunaMm. Her HeoGXOJMMOCTH HACTauBaTk Ha dyHAaMEHTAABHOM
‘3HAUEHHH, KOTOPOE IIpHOBpETaeT no3ToMY KHHETHUECKHH NOTEH-
UMan ® 3aKOH MOCTOSIHCTBA €ro MHTErpaza nO BPCMEHH. Hse
IMHAMMYECKHE CHCTEMBI, KOTOPHIX KHHETHUECKHE MOTEHUHA L
UMEIOT OAMHAKOBYIO anreGpanyeckyio (opuy, COBEDUICHHO aHa-
MOTHYHB IO CBOWM SBAEHUAM, KaK Obl OHM B JEHCTBUTEIBHOCTH
Hu Guinu pasanunsl. Ecau HeKOTOpH#A Knacc (QU3KUECKHX sABJE-
uui MOXET GLTh MOABEJeH NOJ TAKY NOCTOAHHYIO BapHAUHOH-
Y10 (OpMY, TO €ro JHHAMMYECKAst IPUPOIA yXE npenyxasana:
ocTaeTcs JMIIb 3a/iaud BHPA3KTE KOOPAUHATEI, CKOPOCTH M KOJH-
yecTBa NBIKEHWS M CIENaTh H3BECTHHIMU UX OTHOUIEHWS CpPABHE-
HHEM C AHA/OTHYHBIMH CHCTEMAMH, KOTOpHIE 6onee JOCTYNHbI
HAGAIOEHHIO, 2 TIOTOMY H §0/€ee H3BECTHUI.

Mrumeuasue k raaBe IX, § 9.

Bhilie 6b/I0 YKA3aHO, YTO 3aKOH COXPAHEHUS SHEPTHH, KaK
370 yKe ZABHO OTMeTHA JIarpaHiK, MOKeT JNOCTaBUTb TONBKO
OAHO M3 ypaBHeHHH, TpeSynmuxcs A1 ONpeAe/eHHs ABHKERHS
AuHAMKUecKOi cucTeMbl. OTCI04a BHITEKAET, UTO PACCYKACHKE ITOTO
oraena (§ 9), koropoe Kak 6yLTO BHIBOJAMT BCe STH YypaBHe-
_HHSl, AO/KHO GbITh HEOCTATOUHBIM. JI0KA3aTeNBCTBO HAYHHACTCH
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TAM C NPeANONOKEeHHS, YTO CHCTeMa J[BIDKETCA N0 KaKomy-
HUOGYAb [POH3BOALHOMY NYTH, T. €. NPEANOJaraercs, HTo JABH-
KEHHS ONPEAENSIOTCH PasIMUHLIME BOSMOXKHMM THNAMH CBA3eH
Ge3 TpeHus, COMACHBIX € COCTABOM H CTPYKTYPOH CHCTEMb.
3arem ypasHeHye (9) MpaBuIbHO BHIBOAUTCH M3 YPABHEHHH {7
u (8), Tak Kax Bapuauun Jg COBEPUICHHO TMPOU3BOJNBHLL. Ho
HATIOKEHHBIE CBA3M BBOAAT HOBME ¥ HEH3BECTHBHIE CHAB PeaKuUH
cBA3eH, KOTOPHE HO/MKHBI OBITh BK/AIOUEHB B YHCIO M PAJTO-
WMeHHB X CHA F,, ¥ 3TH CHABl cXenanu Opl pe3yabTaT, KaK OH
TaM JIOKa3aH, HEBEPHBIM.

Tem ue Menee, ypaBHEHHS (9) CrpaBeAIKBEl, XOTS 3TOT HX
BEIBOA M HemocraToueH. Kak OODBACHEHO BBIIUE, JATrPaHKEBH
ypasHerus (20) MOXHO BbIBECTH HENOCPeXCTBeHHO M3 [Npunuuna
Haumenpiero JIeHCTBHS, YCTAHOB/JICHHOTO HE3aBHCHMO, KaK 3TO

. 31ech TNPOZEAAHO, @ B TAKOM CIy4ae ypaBHeHHs (9) MOXKHO Bbl-
BECTH, BeAf paccykieHdHe B 06paTHOM NOpsake.

-

¥

Xoa paccymaenuit § 12-ro IpHBOAMT K 3aMeHaTEJbHOMY pé-
3yabTaty. OH 3aK/II0YaETCA B TOM, YTO €CAW

F=T,4-T;—2Tp, .
'TO €AUHCTBEHHOEC COOTHOIUEHHE
OF =D

“.CcOAEPKHUT B ce0e BCe YPABHEHHS, CBA3bIBAIOILHE KOODIHHATEL,

CKOPOCTH M KOJAHYECTBA ABHMEHHR CHCTEMBL. 3TO OCTaHETCA

CUPaBELIMBEIM M B TOM Cyyae, €C/IH 3TH TPH TPYNMbl Repe-

MEHHHX, BCE €lle pacCMAaTpHBAEMble KaK He3aBUCHMEE, OyayT
- 3AMEHeHH HOBHIMH MEpeMEeHHMbIMH TP MOMOUIH KAKHX YrOLHO
-<opMya npeobpa3oBaHud, TAK YTO 3Ta TPOHHAA KAACCH(HKAUMS
.. no THnaM ytparutcs. [lanee, 6HIBAIOT cay4vaH, B KOTOPHX yCTa-
HOBHBIUEECS JBHXEHHE CHCTEMBl, MAM MTHOBEHHOE COCTORHHE
BAPUHPOBAHHON CHUCTEMBI, MOTYT ObiTb BINOJAHE HCCACNOBAHDI
PKCMEPUMEHTANBHEIM 1yTeM, KOTOPHH NPHBOAHT K OMPEAEICHUIO,
-.él'(a}uem, 3n PUIMYECKHX BEAUUHH, H3 KOMX TOJBKO 212 MOTYT
65;1'1: HE3ABHCHMHI, HO 3TO HAllle 3HAHME HE YKa3blBaeT, KaK M3
;' "HHX BGLIBECTH CHCTEMY /2 KOOPAMHAT, 7 COOTBETCTBYIOUKHX CKO
2 poc*reﬁ H 7 KOAMYECTB ABHIKEHHS. Mbl npHULIH K TOMY pesyab-
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Kan QyHKuus F, 910 ypassenue 0F =0 gocTabaser cucremy 3n
YPABHEHUH, B KOTODHIX COZEPKHTCA BCe TPEGYOILEECS HAM 3HA-
Hye. TIpuMep STOr0 MOIYT NpenCTaBHTb CBOMCTBA (usyyeHnnie
10 MakcBeanny) cerH B3aUMOAEHCTBYIOLIX NEKTPHYECKUX
NPOBOJOB, MO KOTOPHIM TEYET TOK.

AHA4NOTHYHO 3TOMY MOXKHO 1aTh APYroHl BHA YPaBHEHHI>
BapHauvu Melicraug

3 f(Tp— 2T+ W)dt =0,
Tae T,,(;mézq'p; STO YPABHEHHE COAEPKHT 72 KOOPAMHAT ¢,

n MX CKODOCTell § M 7 MX KOAHYeCTB ABHKEHMS p, Hb6O oHO
9KBUBANEHTHO YPABHEHHIO .

My Vo oser 0Tp, | OW .

f 2{('2)p fi)"t_ﬂ pog -+ 3q 6q+gq g dt=0,
OTKyAa, 0 OOBIKHOBEHHIO, NOCPEACTBOM HHTErPUPOBAHHA 1O
YACTSAM, MOMYYAIOTCS ABE CHCTEMBI COOTHOLICHHH BHIOB

=T AT g T ag
€CAM PACCMaTpPUBATh B HEM KOJHYECTBA JBHXCHWA H KOOPAHHATHI
Kak He3apHCHMbIE nepemennble. Tak KaK COrIacHo ypasHeHMIo (18)
a7, aT; .
dg =~—a—q, TO BTOpAfl CHCTEMAa NPEACTABASET JIArPAHKEBHI
AWHAMHYECKHE ypaBueHus (20). '

Hrtak, Myl 3nech umeem onny dyHKURIO

p= TP_'QTPé “i._ W)

COACPKALLYO KOOpAMHATHL H HX -CKOpOCTH, .rmnei’mylo OTHOCH-
TABHO MNOC/ACAHHX, H TaKOe Xe YHCIO KOMTHYECTB IBHXEHUS 2
NpRYEM KOODAHHATHL H KOAHUYECTBA ABHXKCHHA SBAAKOTCA Hela-
BHCHMbIMH NEpPEeMEHHbLIMH, TAK 4YTO COOTHOLIEHHE

o qdt=0

NMPUBOAHT KaK K yCTAHOBJEHHIO COOTHOLMIGHMH MEXIY KOMHue-
CTBAMH NBHXKEHMS U KOODAWHATAMH, TaK H K AUHAMHUECKUM
YPaBHEHMSIM RBHKERHS CHCTEMDI.

STOT pesyabTaT, M0 CYmMECTRY, TOT e cammii, 4TO ypaBse-
Hue 122 y Tamuabtona, Phil Trans., 1835, p. 247.
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B memyape [eapMroanua o Haumenomewm HeiictBun, Crelle's
Journal, Bd. 100 (1886), Gesammelte Werke, Bd. I,
S. 218, sBeneHa apyrasi (QyHKUMS, NOBHAMMOMY, MeHee yxo0-
Hasi, B KOTOPOH CKOPOCTH PAaCCMAaTPUBAIOTCSH, KAK HE3aBUCHMEBIE
OT KOODAXHAT; HO KOJKYECTBA IBUKEHHS NPEACTABARIOT HACT-
HblEe NPpOH3BOAHBIE OT (GyrxkuuH L 1o ckopoctam. CpaBH. Tarke .
Proc. Lond. Math. Soc., 1884.

[naBHbIfl KCTOWHHK GOALIIOH CHJIM THX NHHAMHYECKHMX YCAO-
'BHi MHEHMAJBHOCTH MJAH CTANMOHAPHOCTH NPH MCCIELOBAHUK
(bH3MYECKHX areHTOB 3aK/IIOHAETCR B TOM, YTO PE3YALTATH OCTA-
IOTCS BEDHBIMM, Kak Obl HH Obii 3aMacKUpOBaH (PHSHYECKHI
XdapakTep BBEACHHBIX (PyRKUMHA npeoGpasoBaHHeM K HOBLIM fe-
PEMEHHBIM, 3aJAHHBIM 4epe3 6oMee YNOTPeOHTeNbHbE NHHAMH-
YECKHEe [(EePEeMEeHHME KAaKMMH YroAHo ypasHeausimu. Tak, 3sra
dYyHKUMS @ MOXET GHITh BHIPAXKEHa uepes 2n BeauuMH, KOTO-
pele MOTYT GHTb J06bM 06pa3soM CMEIUAHHHMH (DYHKUKAMH
KOOPJHHAT W KOJAHYECTB ABHXEHHA M MX NPOM3BOJHBIX MO Bpe-
MEHH, OCTaBasCh JHHEHHOH (DYHKUHEH MOCAEIHHX H NOAYHHSSACH
JAPYroMy OTpaHM4EHHIO, —a YyPaBRHEHHE df odt =0 6yner Bce xe
CyLWIECTBOBaTh M OyZeT BHIPAXaThb BCce AUHAMMUYECKHE CBONACTBa
H3HUeCKOH cHCTeMBI.

CyuiecTBOBaHMe BAPHALHOHHONO COOTHOIUIEHHS 3TOTO BHAA
MOXeET GLITh B3ATO 32 OKOHYATENbHBI KPUTEpHHA TOro, YTO Ya-
CTHYHO HCCAeAOBaHHAA (HU3MYeCKan CHCTeMa MOAUHHsAeTcs 06-
UMM 32KOHAM AMHAMHKH, Nepell BaXKHOCTBIO 3TOF0 COOTHOLUE-
HHSl KOOPAUHATHBIM BEAHYHHAM, Uepe3 KOTOPHE KaK pa3 BHpa-
HAIOTCA KOHPHTYPAUKA M ABHKEHHE CHCTEMbI, OCTACTCH BCIOMO-
rare/ibHOe 3HaueHHe.

K. Makcuean Mamepus u Osumcente. 10
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CHab AeRcTBYIOT He3aBucnmo, 32, 34

CHcTeMa, BBIOTOHOBA, 7, 9, 122

Cxropoctb, 16; anarpamma CKOpOCTH, 17

AJPABUTHHN YKA3ATE. b

CKOpOCTH, BBIPAXEHHBIE HEPE3 MOMEHTH
113 o

CkphiThie aBdienus, 141

Cpena, dusuueckas, 59

TenaoTa, Kax sHeprus, 64

Tpaexrtopus 16, 132

Tarorerue, -BeeMHpHOE, 71, 105; 38KOH
seemsphoro Tarotexus, 95, 97, npi-
yupa tarorcuus, 106; ero cseneHue
K HCYKCACHHIO MPOCTPAHCTBA H BPE-
menn, 127; NPONOPUHOHATBHO HHEPT-
Hocty, 30, 128 .

Ynpyroctb, o7
Vexopenne, 20

dapanin, M., 124
duauxa, 1, 62, 65, 145

enTp Macesl, 39, 40; ero askxenue, 427
ABHNEHNE,
macchl, 93

Llentpobewuasn cuia, 82

DauntHyecKie opbuTel naanetr, 94
Sneprua, 47; coxpaHeHue SHEPTHH, 37,

-~

OTHeCEHHOE K UEHTPY

48, 142; ucropus, 65 ; — He OTOHAC-

crpageMa, 78, ckpwras, 79, 1o

Fenuuanpuas --, 90, 57, 59, 67, 98;. :

ee DPEBPALLEHHE B KHHETAYECKYH,
KHHETHYECKOH -

52, dopmyan aad

snepruk, 115
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COBPEMEHHBIE MMPOBAEM.
ECTECTBO3HAHUS.

Cepus xunr, uszaracman nog obgeii akgneii: A. 4. Apxaureansn-
.ckoro, H K. Koapnyosga, Eu(b Karaxra, B. A. Kocra-
‘gera, [L 1. Aasapenan A A Tapacesuua. Ilpn 6an-
" malllleM YJacTHH B peJakLBHOHHOIH paGore: g M. Apuoanan(§),

/ TK. Moaoacore, B.B. llapruna u 3. B. llncanckoro,

BbHIIHAH B CBET:

.« K. @annc — Paimoaxtunnoers. fleper. n zomoan. 9. B. Illgoap-
ekoro, LI. 35 x.
. »OMoroxenne”, — Chopuur crareii mog peaaxy. H. K. Koasgona.
o 1. I, 2 p.
3.3. Pecsepdopa — Crpoenne aToma u uckyecrnenuoe pasroxeHHe
anementos. CoGparue opurnuarbubix pabor (1919—1922). IMoaror.
K neu. 3. B. U]Pnonbcxxﬁ. II. 1 p. 10 &
4. A. Beiiap. — Buyrpennas cexpenus. Ilepen. H. M. T YAHEBOH,
noa pezakyuneit H. K. Koabgosa 1. 1 p. 25 &
CAbAMMHAT — Mexauusm n Quanorornn ompegerenns moaa.
, C nobapaenuem asropa k pycckomy usaamuto. Ilepes. [1. M. i u-
Baro, nog pes. H. K. Koabgosna LI 2 p. 20 k.
J . B. Heprer. — Mupossanue » cBeTe HoBRIX Wecaesomamnii. Mepesoa
[.C. Aawgc6epra. IL 35
IL [l Aasapesn. — HMonnan reopun posbyxgenns. . 1 p. 50 .
3. Bopean — Cayuait. Bregenne s reopio BeposTHocTel. [lepenoa
noa pegaknmedi B. A. Koerugwra L. 1 p. 70 x.
A. Berenep. —lponcxosaenne Ayum 1 ee kparepor. [lepes. mog
pea. A. A ApxanreapcxorouB. A Kocrrumna. .45«
10. Cranre Appennyc. — Muanennsrii nyTb naauer. [leperoa mog
. peaaxuneii B. A. Koctugmua 1. 1 p. 70 &
1. Huase Bop.— Tpn craton o cnexrpax i crpoesus atomos. [lepenog
C. U Basurosa Il 1. 25k
12. 3. ®peiinarux.— Ocuosor Teopun Tarotenna Dijnmrreiina, 1L 80 k.
13. T. Mo praun — CrpykrypHble ocHOBE  HacAefeTHERROCTH. epeBoA
’ mog pea. B. H. Ae6eogesa L 2 p. 25 x
14. @. B. QK ¢ T o u. — Msoronut. Tlepen. noz pea. A. Il. Apanacbena.
16. ,,O%m\ozfenue“. — Céopunx crareii mog pea. H. K. Koan LOEa,
son. 2. 1. 1 p. 40 k.
17. M. B. Taraona — [Mpuunnum soimspanna musoTHbix B npomezwye
reoxoruueckue snoxu. LI 1 p. 20 .
18. 3. Kpeume p. — Crpoesive Tera u xapakrep. L. 2 p. 50 x
19, AL A Apxanrecanckni—Kypekagmariuruan anomarun. 1. 1p.20x.
20. ®. Meppen.- Avome. C mpeguea. ARTOPA K PYCCKOMY H3ZAHHIO.
21. 3. Bopean. INpocrpancreo n ppems.
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HNEYATAIOTCA:

K. ¥ Tenaepcon — Cpeau musun. Tlepen. C. H. Craaosckoro.
A. Berene p.— [NponcxokaeHne KOHTHHEHTOR ¥ DKEAHOR,

T. 1. K aun. - Esreunxa.

B. H. Ao 6umenko. —[pogece ennresa s MBpe pacTermit.

Ero we. Pactureapupie nurmenTLL.

P. Muaaucsu — Drexrpon. [lepenog mog pea- C. M. Basurona.
A . Bommeppenna. —é)rpoenue aATOMa M COEKTPHL.
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