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F'JTABA 3
FPABUTALLMA U JAJIBHOOEVWCTBHE

Hccnemopanie rpaBHTAlM OBLIO TECHEHIINM 00pa3zoM
CBSI3aHO C BO3IHKHOBeHHeM MeXaHURH. DTa npobieMa C
TnyOOKO#l JpeBHOCTH 3aHUMaeT UesioBeueCKHil yM. Echiu
OCTaBUTb B CTOPOHE ATOMHCTHKY, TO, MOXKAJYH, MOXKHO
CKasaTb, YTO HH C OJIHUM BOnpocOM (DH3HKHU He OBLIO CBSl-
3aHO CTOJIBKO CHEKYJSIHI, CKONBKO C BOMPOCOM O IPHYH-
- HaX CHJBI TslxkecTH. Tem, UTO MBI AeHCTBUTENHHO 00 3TOM
3HaeM, MB!I 005I3aHBIl JIOASM, KOTOPhIE OrpaHHYHBAIHCE BO-
[POCOM: Kak ©OHa JeHcTByeT? Jlaiplue BceX 37€Ch MOLIEN
Fanuneo Taannein (1564—1642), kortoplil npocto mony-
CTHJI, 4TO BOJIHBM 3eMHOH [OBEPXHOCTH Tenia MOJy4YaioT
IOCTOSIHHOE YCKOpEeHHEe, HANpPAaBJeHHOE BePTHKANLHO BHU3.
Aroro GHUIO JOCTATOYHO JUISl BEIBOJA €TI0 34KOHOB nafe-
Hisl. Crozia OTHOCHTCS! TaKiKe 3HAMEHHTOE HBIOTOHOBCKOE
«Hypoteses non fingo» B xonne ero «Principias. Ho o6a
NpHaBaiH BeJnyaiiliiee 3HAUYEHHE TOMY, UTO BCE T€Jia HC-
IBITHIBAIOT OJHHAKOBOE YCKODEHHe, H TIPOBEpSIM 3TO He
TOJNBKO B Ciydae cBOOOJHOTO NaJieHHsl, HO TaKxke TOra,
KOTJla YCTAHABNHBANH He3aBHCHMOCTL [EPHOAA MAasiTHHKA
OT npHpOJB! KoJeOIolerocst Tena, ENHHCTBEHHO MBICJIH-
MOH TPOTHBONONOKHOCTBIO 3TOTC SIBASIETCSl MPeCTaBIeHHe
O TOM, YTO CHJA TSIKECTH NPONOPIHOHANBHA «TSIIKEION
Macce», OTIHYHOH OT MHepTHOH Maccel. PaBeHcTBO 06enx
MAacC SIBJISIeTCS! OJHOH H3 3aMeYaTeJIbHBIX YepPT TeOPHH TSi-
TOTEHHSL.

MbiCc/ib 0 TOM, YTO TSIFOTEHHE He OTPAHHYHBAETCS] Ya-
CTBIO MPOCTPAHCTBA BOGMM3N 3eMH, HO MPeACTaBJsleT CO-
601 BceoO1iee CBOICTBO MaTepuu U JeficTByeT Takike Me-



ra. 3. TPABUTALNS ¥ NAMLHONEHRCTBUE 35

XNy HeOeCHEIMH TeJiaMH, JOBOJBHO crapa. MoxHo yka-
3aTh Ha HaJH4YHEe NpeauyBCTBHSI 3TOro, Hampumep, y Hu-
konass Komepnuka (1473—1543) u P. I'yka. bonbmnm
yBaxeHHeM NOJb30BaJiock B TeyeHHe XVII cronetuss — u
Jaxke y HekoTophix Jojefi no kouna XVIII croneruss —
yueHHe Benukoro ¢unocoda Pene Hekapra (1596—1650),
KOTOPHII He MPH3HAaBaJl IIyCTOro NPOCTPaHCTBa, CYHTas ero
«contradictio in adjecto», npemcraBnsn ceGe Memx3Be3f-
HOE MMPOCTPAHCTBO HAITOJHEHHBIM XKHJKOCTBIO, HaXomsieli-
Csl B BUXPEBOM JIBH3KEHHH H YBJeKawllel 3a co0Oi Iuia-
Baionye B Hell miianeThl. HeroTOH NOCBATHI 3HAYHTENBHYIO
4acTh CBOHX «[[pHHIHIIOB® T'HIPOAHHAMHYECKOMY ONPOBEp-
KEHHUIO 3TOH TEOPHH.

Korma Ml copamuBaeM 0 MPORCXOMACHHH 3aKOHa TATLO-
TeHUsl, Ha3BaHHOro Mo HMeHH HewotoHa (cuna TAroTeHHs
NpOMOPIHOHAIbHA MacCaM H OOpPaTHO IPOHOPIHOHaAbHa
KBaJipaTy pacCTOSIHHSI MEXKJy HHMH), TO MBI MOXKeM Ha-
3BaTh CJCAYIOLYIO Inesiny yueHbX: Tuxo Bpare (1546—
1601), koTopoMy MK 06f13aHEl TOYHBIMH, I1OCTENOBATENb-
HO [pPOBeJleHHBIMH CepHAIMH HaOJIIOfeHHH Haa MNOJOoXKe-
musivu aaHer; Morann Kemnep (1571—1630), koTopeLil
BHBEJ OTCIO[@ TPH HasBaHHBIX IO €ro UMEHH 3akoHa (31-
JIMNTUYECKHI XapakTep TPaeKTOPHI, paBeHCTBO IUIOIIAaAeH,
OMUCAHHHX B paBHHE BpeMEHA pPAaJlHyCOM-BEKTOPOM, H
«KBaJIpaThl BpeMeH oGparieHust OTHOCATCS! Kak KyObl 60JIb-
IIHX Ocel»); OH yKe, pasyMeeTcsl, KaK H JPYTHe ero co-
BPEMEHHHKH, IIPEJIoiarajl yMmeHBIIEHHe CHJIBl C KBajpa-
tom paccrosinusi. Hakonen, Mcaak Hetoron (1643—1727),
KOTOPHIH JOKAa3aJl 3TOT 3aKOH, BBHIYHCJAHB HA €r0 OCHOBE
VCKOpEHHE CHJIBI TSIKECTH Ha 3€MHOH IOBEPXHOCTH H YCKO-
peHHe, KOTOpOe HCIbIThIBaeT JIyHa; kpoMe TOro, OH MaTe-
MaTHYeCKH BRIBEJ 32KOHBI Kersepa M3 3aKOHA TATOTEHHS
H CBOEro O6LIero 3akOHAa JBHyKEHHSI. 3aKOH M0 NpaBy HO-
cut ero Hmst. HHKTO H3 ero npepirecTBEeHHHKOB He MOT
MareMaTH4YeCKH BHIBECTH 3aKOHBL KemJjepa u HCC/efoBaTth
HeGOJbIIHE OTKIOHEHHS, BEISHIBa€Mble B3aHMHBEIMH BO3MY-
UeHHSIMH [/IAHET, OGBbSICHHTD AHOMAJHH ABH3eHHs JIyHbl
U Clenarh IOHATHOH HX CBSI3b C NPHJAHBAMH H OTJIMBa-
mMu. Breyarsienwe, KOTOpOe IIPOH3BENH MCCJEI0BaHHUS]
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HeroToHAa Ha COBpEeMeHHHKOB, ObLio orpoMHeiM. M arto
BIIOJIHE MOHATHO. Benp paHblie MOMOXKeHHS MIaHET CUUTA-
JIMCh HEMOCPENCTBEHHBIM H3bSIBJIEHHEM GOXKBEH BOJH, 4 3TO
OTKpHITHE OJHHM YAAPOM YCTPaHWIO CTOJb INOYHTAEMYIO
npexne acrposioruto. Huuto tak He ykpenunio yBaKeHHS
K MoJioJOH (pH3nKe, Kak BeUHcIeHHe HrpioToHOM mnyTeit
nnaHeT. C Tex Mop ecTecTBO3HAHME CTalo OMPOMHOH my-
XOBHOH CHJIOH, KOTOPYIO HHMKakasl Apyrasi CHja He MorJja
0e3HaKa3aHHO HIHOPHPOBATE.

3arkoH HreloToHa 03Hayas MOJHBIE NEpeBOPOT TaKKe
B IIOHHMaHHH CHCTEMH HENOABHKHEIX 3Be3fl. OT Apucro-
TeJisT Ao Keliepa BR/IIOUHTENBHO, 38 HCKIIOUeHHEM, IpABaa,
Jxophano BpyHo, KOoTOpEIll OBHA CAHNIKOM (baHTa3epoM,
4TOGB MOXKHO GBIIO €ro CUHTATh yueHHM (cM. Ti. 6), 3Be-
3Bl CUHTANUCEH MPHKPEIVIEHHBIMU K c(epe, B IEHTpe KOTO-
poil Haxomunoce CosiHIe. 3a 5THM TOHKHM COEPHYECKHM
CJIoeM He MpeAnoJiarajiock HHYEro, Aaxe MNPOCTPaHCTBA.
Eme Kennep orkasancs paccmarpuBaTte CosiHne Kak OfHY
H3 MHOTHX HENOABHUIKHHIX 3Be3Jl. Temepb CTajlo SICHO, 4TO
. CHCTeMa 3Bes/l BOOOMIE He SIBJISIETCS 4eM-TO CTaTHYHLIM, a
0fpasyer AHHAMHYECKYIO COBOKYIHOCTDL, CKPEIJIEHHYIO IPH-~
TSDKEHHEM, HO MOJUMHEHHYIO BHYTPEHHEMY IBHIKEHHIO, &
CJIeIOBATENIbHO, H3MeHeHHIO. Toryac e BEICTYIHJH BO-
IPOCH! O PA3JHYHEIX PACCTOSTHHSIX MEXKAY 3B€3NAMH, O CO0-
CTBEHHOM JBUIKEHHH 3Be3Jl Ha HeGecHOM CBoje. JTH BO-
IPOCH CMOIVIH OHITH pelleHb! YCIELIHO JHIIEL B 60Jee No3 -
Hee BpeMs, HO BCe Ke yueHHe O Ge3rpaHHYHOM MHpO-
BOM [POCTPAHCTBE CO MHOXKECTBOM IIJIAHETHBIX CHCTEM H
B3l Ha COJHIle Kak Ha 3Be3fy OBIH HEOOXOJUMBIMH
caeCTBUSIMH OTKpEITHS HbloToHA.

3aKoH TATOTEHHSI COJAEPHKHT MHOXKHTENH HPONOPIHO-
HAJIbHOCTH — IIOCTOSIHHYIO TPABHTALMH; OHA BHIPAXKAET
CHJY, C KOTOpOH ABEe Macchl B 1 2 NPHTATHBAIOTCA HA pac-
crossiun B 1 cam. AcTpoHOMHSI cMoOrJia Telepb CPaBHUTH
Mexay Co60ofi MacCH pasJjIMUHBIX HEOeCHBIX TeJ, HO OHA
HEe CMOIJIa ONMpeNeTHTh 3Ty KoHcTanTy. HeoGxopnumblit s
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aToro onut mnposes B 1798 r. enpu Kapenpum (1731—
1810) npu moMoIH KpPYTHJABHEIX BECOB, yXe HCIOJB30-
BaHHEIX B 1785 r. Kynonom (ri1. 5) j7ist 91eKTPHUECKHX
uaMepenni. I'paBuTauonHasl MOCTOSAHHAS UMEeT 3HAYEHHE
6,7+ 1078 21.cm3 - cex?. Macca 3eMiH, BLHIUHCIEHHAs OT-
ciona, paena 6 - 107 e,

ITonmyruo ynomsiHeM o ToM, uto B 1777 r. B moGagie-
HHe K 3akoHy tarorenust JKozed Jlym Jlarpamxk (1736—
1813) BBes mousiTHE NOTEHIHAJNA, TPAMHEHT KOTOPOro JiaeT
cuy tarotennst; Jlannac (1749—1827) B 1782 r. BuBen
a7st aToil GyHKIMH KoopiauHat nuddepeHnyanbnoe ypas-
HEHWE B YaCTHBEIX MPOHM3BOJHEIX: A¢ = (, Ha3BaHHOE €ro
umeneM. Cumeon Ilyaccon (1781—1840) B 1812 r. usme-
HHJI €ro, YToObl NMPHUMEHUTh K H3YUYEHHIO CTPOCHHS Mare-
puH. ODTo OBIH BAXKHLIE MPEJNOCHIIKH JIJisi TEOPHH NOTEH-
nuana B anekrpoctatuke (ri. 5). Hudpdepenunanbaoe
ypaeuenne Jlannaca—Ilyaccona siBnsieTcss 0GOOIIEHHBIM
BLIparkeHHeM HBIOTOHOBCKOrO 3akoHa tsaroTenus. OHo cre-
JYET H3 HEro W BEJIeT K HEMY ONATb OGpaTHO, KOT/ia TpH-
MeHsIeTCSl K MaTepHaJibHEIM TOYKaM (HJIH K OJIHOPOJHBIM
1mapam).

3aKoH TAroTeHHs OGOCHOBAT TEOPETHUECKYIO acTpOHO-
mulo. Ee Baxkneiinas 3asiauya — BEIUHCIEHHE BO3MYUIEHHH
TPAEKTOPHU IUIAHET BCJEJICTBHE B3AUMHOTO MPHTIKEHHS
IJIAHeT — ellfe JO CHX MNOp 3aHHMaeT BHHMAHHE AacT-
POHOMOB H MaTeMaTHkoB. MexaHuga OTYACTH pasBHia
3/1ecb CBOH MaTeMaTHYeCKHe MeroJibl. Bexoil Ha ee myTtH
Ooina yxe ynomsiHytas «HeGecnas mexanuka» Jlamnaca
(nosiBuBIIasicss B 1800 r.). Hackonpko Xxopouio mpH 3TOM
ONPaBJILIBAETCS 3AaKOH THFOTEHHSs, MOPA3HTEJIBHEE BCEro
IOKA3aJH OTKPHITHSI CaMBIX Kpalinux mianer, Hentywa u
ITnyTona, MeCTOHAXOXKIEHHSI KOTOPHIX OBLTH BBIYHCJEHEHI
Jlo HaOJTIO/IeHHs1 CAMHUX IUIaHET MO BO3MYILEHHSIM B Tpaek-
Topusix OoJiee OJM3KHX BHYTpEeHHHX IiaHer. Henrtyd Opbui
obnapyxen B 1846 r. Vioramnmom Tondpugom Tanie
(1812—1910) no Boruucyenusm Op6ena JKosedpa Jleepre
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(1811—1877), Tlayron—pB 1930 r. 1o BHUHCIEHAAM
Ilepcupanst  Jloysnna  (1855—1916) B  HasBauHOH
o ero umenn obcepparopuy Bo Pnarcradpde (Apusona).
Tenepp oCTaBaloCh TOJBKO OOBICHHTL OJ(HO HE3HAUHTEJb-
HOe pacxokjieHue. BejleficTBHe OTKIIOHEHH{I IMyTefl riaHer
OT LIHOTHYECKOH (OPMBI MEJJIEHHO Bpamaercs B IVIO-
CKOCTH OpGHTHI NepHresiHil, TOYKa KpaTyafllero paccros-
Hust ot Conuna. Teopus BO3MYIIeHHH OGDBICHSAET 3TO B
KOJHYEeCTBEHHOM COTJIACHH C OIBITOM JIJIsl BCEX IUIaHeT, 34
HCKJIoyeHHeM camoll 6auskofi k ConuHny — MepkypHs;
3]leCb 0CTaBaNOCh HeOO'BSICHEHHOH pa3Hulla B 42 yrjoBble
CekyHIBl B crojtietHe. OOmass TeOpHsS OTHOCHTENBbHOCTH
dfinmreitna (1913 r. 1 nosxke) obbscHuna 3to B 1916 .
KaK CJIEACTBHE HCKDHUBJIEHHS TIPOCTPaHCTBA, KOTOPOE CBs-
3aHO, COTJIACHO 3TOH TEOPHH, CO BCHKHM 110JieM TSTOTeHHS,
OJIHAKO 3aMETHO TOJIBKO BOJIM3H TeNld Takoil 3HaUHTeNLHOH
macce, kak ConHie. Mcxons us BennudHbl Maccel CofiH-
[a, rPaBHTALMOHHON MOCTOSHHOH M PACCTOSTHHS MEXKIY
Mepkyprem u ConHileM, HEH30€XHO HOAyYaJH HMEHHO
42 cexyHJBL D10 ABISETCH OJHOH M3 TPeX IMIHPHYECKHX
orop 3TOH TeHHANBHOH, HO ele He BIIOJHE IMOATBEpKJEeH-
Ho#i Teopur (cm. . 6).

3agon TsiroteHHst HpioToHa, OYyKBaJbHO TNOHATHI,
yTBepkIaeT HelocpecTBenHoe panbHonelicrBue. ITocnen-
Hee BO30YXJalo BO BCe BpeMeHa, a Takke H B 3MOXY
HeloTolla COMHEHUSI, H OH CaM OTHIOAbL He BIIOJHE OTKa-
3BIBANICST OT HUX. BHIIeynoMsIHyTHE CHEKYJASIHH O [PHYH-
Hax THATOTEHHUS! BO3HUKAJMH MHOrOKpPaTHO B CBSI3M CO CTpe-
MJIEHHEM pA3BLICKAThL TepejlaTOUHBIH MeXAHH3M JUISl TSITO-
TeHHst. HecMoTpss Ha 3T0, Hues JaJbHOJEHCTBHSA [MOI
OrPOMHBIM BJIHSTHHEM HBIOTOHOBCKOTG OTKPBITHST paclipo-
cTpaHHnace Ha Jipyrie obnactu ¢HusHKH. BeposiTHo, CHI-
rpajo pOJb TakKKe TO, YTO H3 Hee MOXHO BHIBECTH 1IPO-
CTYI0 M HBSfIIIHYIO TEOpHIO MOTeHIMaja. B To BpeMsl Kak
MeXaHHKa JeOpMHpYEMBIX TeJ HMeNna Jeno HCKIIOYH-
TEJBHO C ONH3KOIeHCTBHeM, MepBble TeOPHH 3JeKTpHue-
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CKHX W MAarHHTHHIX SIBJeHHI OBUIH TEOPHSMH AaJibHOJEH-
crBusi. IlepesioM BIepBHE NPOH30LUEN BO BTOPOH MOJO-
puse XIX cronerus mom BausuneM Muxawna Papapes
(1791—1867) u Makceeana (1831—1879) u rayGoko
NPOHHK B (PU3UKy Hoche OTKpHTHS B 1887 r. [empuxom
Cepuem (1857—1894) anexTpHuecKHX BOJH, paclpocrpa-
HSIOIAXCSL CO CKOPOCTBbIO CBeéTa. BMecre ¢ TeM HOTepsIo
OCHOBY NAaJbHOMEHCTBHE B TPaBHTALHH, OCOOEHHO IIOCHE
TOTO, KaK CHenHasibHasi TeOPHsT OTHOCHTENIbHOCTH YKasaJla,
YTO CKOpOCTh CBeTa fBJseTCS BepxHeil IpaHHuel IJIs CKO-
pocteil pacnpoctpaneHHs BceX (uHaHyeckux meiicteuil. Co-
rJacHo o6imel TeopuH otHocuTesbrHoctH (1913 r. ¥ mos-
Je) pacrnpocTpaHeHHe TATOTEHHsI NPOHCXOJHT Takke CO
CKOPOCTBIO CBETa. JTa TEeOpHS YTBEPHAAeT CYIIeCTBOBA-
HHE TPaBHTAUMOHHLIX BOJIH, HO BO3GYXKAEeHHE HX C HHTEH-
CHBHOCTBIO, JOCTATOYHOH I/ HaAOJIOJeHHs, HEBO3MOKHO
H3-32 HENPeO/IONeHHBIX 3IKCIMePHMEHTAJBHEIX TPYHHOCTeH .
3akon Tarotennsi HeloToHA ocTaercss B cuyie Kak HOPHOJH-
JKeHHe,

3a6GaBpHod HJUIIOCTpanyell MOAABAAIOMETO BAHSHHSA
HEIOTOHOBCKHX Mpel siBJsieTcsi TOT (akT, uTO ‘HayKa
XVIII cronerus oTHocuJa MeTeOPHTHl K O6GJacTH OaceH,
XOTSl B CeJOoH JPeBHOCTH OBLIH MHOIOYHCJEHHELIe CBHje-
TeJILCTBA HX CYIIECTBOBAHHsL. XaOTHYECKOe NajieHHe KaM-
Hell ¥ kKeJie3HBIX Mace «C He6a» KasaJoch anuroram Heko-
TOHa HECOBMECTHMEIM C O0OHAPYKEHHLIM YUYHTeJeM KOCMH-
gecKuM MopstikoM. Jlume B 1794 r. Dpucr Ppuppux Xnan-
Hu (1756—1827) Kak yueHBIH IOPHCT KPHUTHYECKH COIO-
CTaBWJ] MHOXKECTBO BHICKA3BIBAHHI CBHAeTeNell W HA OCHO-
BaHUH [OJIHOIO COTJIACHST He3aBHCHMO APYT OT Apyra AaH-
HEIX [OKAa3aHUH mpuiie] X BHBOAY © PeaNbHOCTH
na6mopaeMbix sienenuil. Korga zatem B 1803 r. mo6au30-
ct ot Jlste (memaprament Opu, Ppannusa) ynano
Gospiioe  kOIHYecTBO MereopuToB ¥ JKam Barucr Buo
(I774—1862) cmor wux mHccaeoBaTh, llaprKckast
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AxaneMus Gbuia BHIHYIKIEHA OTKa3aTLCH OT CBOeH Ipen-
Bagroil TOuKM 3peHHs. Ho cyllectBoBano ellle ropasio
Gosblie Belel MexJy HeOoM H 3emneii, yeM NO3BOJsIA
cefe MeyraThb ILIKOJNbHAf MYAPOCTE *).

% R

*) «l'ameT npaB B 3TOM CBOEM "M3DEUCHHH; HO CYIECTBYyET
TaKike B IKOJLHON MYIPOCTH MHOrO Belleil, Cllela KOTOpHIX Helb3s
HalfiTH Mexny He6oM H 3emJeily. ITOT capka3M NPHNHCHIBAIOT
OCTPOYMHOMY TrerTHHreHckomy (usrky I'eopry Xpucrogopy Jlux-
Ten6epry (1742—1799).



