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6. HeBepHasa cpopma 3akoH KyrnoHa n nceBaosapsaabl 3neKTpoMmarHeTusma.
HeBepHas ¢popma 3akoHa rpaBuTaLum U TeOpuUs rpaBUTaLLMOHHON NOCTOAHHOWU

PaccMoTpeB B 00ImMX yepTax Ha 3J€MEHTAPHOM YPOBHE HEKOTOpbIE (POPMBI IIPEICTABICHUS
BceoOIero 3akoHa OOMEHa MaTepuel-IpOCTPAHCTBOM-IIOKOEM-/IBUKEHUEM, JIOKAXKEM Terepb
BAXHYIO TEOpeMy, KOoTopas OTHOCHTCA K 3akoHy Kynona. OHa TecHO cBfA3aHa C aKCHOMOM
0a3MCHOr0 U METPUUECKOr0 rpaMma:

Axcuoma. EnyHuna KomuyecTBa Macchl CyO0aTOMHOIO YPOBHS IpaMM 0asuca g, U

MeTPHYEeCKHIl rPaMM g OJIHA U Ta )K€ OTHOCUTEIIbHAS MEpa €IWHHIIBI MACCHI.
Teopema 1. 3akon Kynona ecTh nckakeHHasi popma MpeAcTaBIeHUS LIEHTPAIbHON (opMbI
BCEOOIIEro 3akoHa 00MeHa MaTepueii-poCTPaHCTBOM-ITOKOEM-IBUKEHUEM.
Jloka3zaTeibCTBO HA OCHOBAHUHU BCeoOIIero 3aKoHa 00MeHa.
Hcropudeckn smmupruecknid 3akoH KyiioHa OBLT MpeicTaBlieH MEepBOHAYATBHONH (opMOid
BUJA
F= k@. (6.1)

7

B Heil Ha cybaroMHOM YpoBHE HpuHATO (opmanbHO k=1. B uacTHOocTH, B3aMMOOOMEH c
OKpY’KaIOIIMM MOJIEM, PABHOCUJILHBIN OOMEHY IBYX pPaBHBIX 3apsAfoB ¢ = (), UMeEeT BUI:

2

F=_L (6.12)
r

Takast popma oTpunaer chepudeckuii xapakrep oOMeHa, 1, CIeI0BATEIbHO, HE3aBUCUMO OT
MOHUMAaHUS MPUPOJbI B3aUMOJEHCTBUS OHA HempaBuibHAa. Ha 3To emie ykaspiBan XeBucal, HO B
pe3ynbTare KecTKol OOphOBI ero uaeu ObUIM OTBEPTHYTHI - PEIICHUS MEePBOT0 MEXIyHapOIHOTO
KOHTrpecca 3J1eKTpukoB B 1881 r. u aBTopuTeT MakcBenna OblTu HempepekaeMbl. JIoxb modenua
MpaBIy - TAKOE UMEET MECTO HEPEAKO B HAYKeE.

Hayxka He TONpKO XpaM HMCTUHHBIX 3HAHUM, HO U UCTUHHO-JOXKHBIX, JIO)KHO-UCTHUHHBIX H
MPOCTO JIOKHBIX, KOO SIBJISIETCS €CTECTBEHHBIM MPOJIODKEHHUEM JKH3HH CO BCEMH €€ IUTFOCaMH H
MHUHYCaMH.

[TceBmodopma 3axona Kynona (6.1a) BeiTekaeT u3 3akoHa oomeHa (5.17), eciiu BBITIOTHHUTH
cnenyromue popmanbHbIe Mpeodpa3oBaHusi 0OBEKTUBHON (POPMBI IIEHTPAIIBHOTO OOMEHA!

2 2
q 4q.
F:W:r—z, (62)

q, =q/+J4rs, (6.2a)

- Ky.]IOHOBCKI/Iﬁ nceBao3apsdan € rnCeBAOPA3SMEPHOCTHIO!

rIe

dimg, = g%cm%s’l. (6.2b)

Takum 00pazom, M3 3aKOHA IEHTPAILHOTO BOJHOBOTO OOMEHa MAaTepUEH-IPOCTPAHCTBOM-
MOKOEM-/IBHXKCHUEM ClIe/IyeT TiceBaodopMa 3akoHa Kyrona ¢ nceBroMepamu 3apsiioB:

2
F=9c. (6.2¢)
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JloxxHOCTh TONOOHBIX (opM 3aKiFO4aeTcs B TOM, YTO BBIIOJHEHB  (OpPMaibHBIC
MaTeMaTH4ecKkue MpeoOpa3oBaHus, Hapymaromue (yHIaMEHTAIbHBIM 3aKOH  CPaBHEHHSA, W
nepeBogHOM kodhdunreHT B popmyie (6.2a)

n=./4rs, (6.3)
€CTh MCEBIOKOI(P(PUIMEHT, H3MEPSEMBIi B TICEBI0CIMHHUIAX:
1 _3
=4z gtem 2. (6.3a)

)} _3
Hetr B npupone Oﬁ'l)eKTOB, MEPBI KOTOPLIX MPEACTABJIAIOTCH €ANHULIAMHU gé u cm A - 3TO

HEeBEPOSITHOE HCKAKeHNe 3aKOHOB NPUPOABI M 3aKoHa no3HaHus (3.10).

[IceBmomepsr 3apsima W mepeBogHOM KodbdummeHnTt (6.3) TpencTaBiIsOT —coOou
peanu30BaHHYI0 B (PM3MKE TEOPHIO arHOCTUIIM3MA, U HU OJJMH I€HHUI Ha 3eMJIe HE MOKaKET HUKOMY
TaKuX 00bEKTOB-MHU(OB B IPUPO/IE.

CyObextuBu3M ¢unocodckuid, MaTeMarnyeckuid M (U3MYECKHH TOJaraer, 4To MHpP
CyOBEKTHUBHAs PEAIbHOCTh, M KaX/Ibli MPeICTaBUTENb CyObEKTUBU3MA MOXKET "CBOOOJHO UIpaTh €
MOHATUSIMU"', HapylIas 3aKOHbI Ipupoibl. KoHeuHo, npeabsaBiaTh npeteH3uu KyiaoHy Henb3s - 310
HEe ero BHWHA, a BWHA (opMaNbHBIA MocTpoeHnid MHorux. B XIX B. eme omepupoBamm
NIEKTPUUYECKON JKUAKOCTHIO M MOIVIM M30eXaTh IOKa3aTeield IpOOHBIX CTEMEeHEH penepHbIX
€/IMHHUII.

W, HakoHer, kenas co3qaTh BUAUMOCTh C(EPUUECKOTO XapakTepa LEHTPAIbHOTO OOMEHa,

(dbopManmcThl crana nucath 3akoH KyroHa B Buze
2

F :ﬁ, (6.4)
0

1
rze "2JeKTpuuecKas NOCTOAHHAs BakyyMa'" &, = 1 TaK 3aKyTaHa B TPANKHU nceproenunun SI, uro
V4

camMa MaThb pOAHas MeTapu3MKa YK€ HE B COCTOSHHM pa3risiieTh B HEH auTsa abcypra
CyOBEKTUBU3MA.

Jloka3aTejbCTBO HA OCHOBAHUM 32KOHA CPABHEHHSI.

3akon Kynona obuiero Buna (6.1) cogepkut napamerp k, KOTOpbIH BBIpakaeT XapakTep U
TEOMETPHIO TOJIsT 0OMEHa, MOTOMY IOJIaraTh €ro Mo COOCTBEHHOMY JKEJAaHHIO PaBHBIM YHCIOBOU
€IMHUIIC €CTh CAMOJIOBOJIBHBIN CYOhEKTUBU3M, KOTOPBIHA, K COKAICHUIO, IO/ pa3HBIMU BHIBECKAMU
MIPOJOJDKAET CYIIECTBOBATh U CETOJIHS B HAayKeE.

Brisicaum  cTpykTypy Koaddunmenta k. B cuny chepudeckoil CTpyKTYphI MO MOJOKUM
k =k /4r,tne k, - HEKOTOpPBIA HEN3BECTHBIH MHOXHTEIb, TOTAA IOIYyYUM

k qQ
F=—"1= 6.5
4z r* (65)

CornachHo 3daKOHY CpaBHCHUSA Jro0as NpOU3BOJAHAA BCJIIMYMHA €CTb MYJIbTHINIMKATUBHOC

oOpa3oBaHME II€JIBIX CTENEHEH pEeNepHbIX E€AWHMII, M03TOMY (OpMYINly pPasMEPHOCTH 3apsijaa ¢
MO>KHO TIPEJICTaBUTh TaK:

: _ mrpn
dimg =¢,L"T". (6.6)
PaSMCpHOCTI/I MCP KMHCMBI U paCCTOAHUA COOTBCTCTBCHHO PABHBI

dmF=¢,-L’-L/T*, dimr=1L. (6.7)
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CpaBHuBasi pa3MEpHOCTH JIEBOM U MpaBoi yacTu 3aKkoHa (6.5) u yuuthiBas paBeHCTBa (6.6)
u (6.7), npuxoauM K BBIBOLY, YTO KOI(Q(PHUUUEHT k, HOIDKEH COAEpKaTb &, B OTPHLATEIBHOM

CTENECHU U UMETh BUI k, =k, / &, rie k, HEKOTOpas HOBasi KOHCTaHTa, IOITOMY

F:_&_E%. (6.8)
4re, r

Ecnu Teneps mpeamnonoXuTh, 4YTO KOHCTAHTAa k, HE 3aBHCUT OT Mep JIMHBl M BPEMEHH, Ha YTO
KOCBEHHO YKa3bIBalOT JKcrepuMeHThl KynoHa, TO oOHa, cKopee BCEro, BeJIWYMHA HYJIEBOU
Pa3MEpPHOCTH, T.€. YHUCIOBOM MHOKUTEIh, KOTOPHI MOKHO MPUHATH PaBHBIM €IUHUIE, U TOrJa
3akoH Kyrnona npunumaer ¢popmy:

e 1%. (6.9)
4re, r

BLI60p 3HAa4YCHUA kz =1 MOXXEeT JHIIb KOJUYECTBEHHO H3MEHATH MCPY 3apsaa, 4TO JICTKO
YCTaHOBUTHb Ha OCHOBAHHUU APYTUX METOJ0B, HC CBA3AHHBIX HCIIOCPECACTBEHHO C 3aKOHOM Ky.]'IOHa.

Kaxk nmokaspiBaeT BCECTOPOHHUM aHAIN3, JAHHOE PAaBEHCTBO BEPHO.
B urore npuxoaum k 00bekTHBHOMY 3akoHy KynoHa mis "snekTpudeckux 3apsaoB':

P9 (6.92)
4re,r
Omnupasice Ha oOmyro (opmyny Mepbl 3apana (6.6) u 3akon Kynona B ¢opme (6.9a),
HaXOJMM TOKa3aTelId HEU3BECTHBIX CTENEHEW PENEepHBIX MEp, ONPEAEAIomUX '"IeKTpuyecKuil”
3aps:
1 802L2mT2n

e L' LIT*=
0 80 L2

= m=3, n=-1. (6.10)

B utore HaxoauM 0OBEKTUBHYIO Pa3MEPHOCTD "3JIEKTPUUECKOTo 3apsa”

M M

. 3 -1 3 -1
dimg=¢,-L'-T =F~L -T =7, (6.11)
€IMHUIIa KOTOPOTO Ha OCHOBE PEIIEPHBIX MEP PaBHA
Idimg=1g/s. (6.11a)

Ente o1HO T0Ka3aTenbCTBO CripaBeiTuBOCTH (hopmyIist (6.9).
B nieHTpansHOM 1oJie BEKTOp CKOPOCTH TIOJIEBOTO 0OOMEHa £ = v JI0OJDKEH UMETh B

TE

MU Torma xkmHeMa O6MeHa, onpeaciiomasl CKOpoCTb MaCCOO6MCHa, OIIPCACIIAACTCA

BBIPAXKCHUCM

F=fﬂE=¢h>ﬁ27. (6.13)
dt dreyr
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Takum 00pa3zom, Bce JOTHUECKH HehOpMalbHBIE JOPOTH BEIYT HAC K OJHOMY H TOMY K€
pesynbrary. CTporo roBopsi, BEKTOp B BOJIHOBOM IIOJI€ BEJIMYMHA IIEPEMEHHAsI, TIOITOMY CIENYET
emre Gopmy maccooOmeHna (6.13) momomHUTH (opMysioli oOMeHa Ha JJIEMEHTAPHOM YpPOBHE C
HEKOTOPOH XapaKTePUCTHYCCKON YaCTOTOH @, :

2 w>mM
_pdE__m dO_ _m dM__oml | mM___omM 6
dt  A4rneyr” dt  Ameyr dt 4re,r 4re,r r
rie
y =0, (6.14a)
- IOCTOSIHHASI IPAaBUIIbHOM (pOpMBI 3aKoHa "rpaBuTanun':
mM
F=—y———. 6.15
4 47&90r2 ( )

Ona yuuThiBaeT cepuyeckuii xapaktep 'rpaBUTalMU" U OTIMYACTCA OT 3aKOHA
"BcemupHOro TaroteHus" HploToHA, KOTOPHI MpecTaBIseTcs B iceBaodopme:

F=-G mf? (6.15a)
r
rue
a)Z
G= (6.16)
4re,

- IpaBUTALlMOHHAsI MOCTOsiHHAs. BripakeHue (6.16) mo3BosisieT oNpeAenuTh '"TpaBUTAMOHHYIO
94acTOTy OOMEHA CBEpXHU3KON YaCTOThI

o, =4me,G =9.156956336-107*s ™", 6.17
g 0

ecim npuEATE G = 6.672590000-10° g™ -cm’® - 57"

Takum o00pa3om, 'TpaBUTAaIMOHHOE TIOJe" €CTh BOJIHOBOE I0JI€ OOMEHa CBEPXHU3KHX
gactoT. U 310 mone 6azuca. OO0 5TOM TOBOPUT €€ BOJHOBOE YHCIIO U COOTBETCTBYIOIIHMI BOJHOBOM
paauyc, KOTOPbIA OJHOBPEMEHHO €CTh U paJialibHasl dJIeMEHTapHas ""TpaBUTAllMOHHASA" BOJHA

X =S =3.273931282-10%cm = 327.39 Mim . (6.18)

4 mg

O06os10uKa rPaBUTAIIMOHHOTO pajJnyca B 3BE3HBIX CUCTEMAX, T.€. B CPEPUUECKUX 00BEKTaX
Kocmoca, sBhsommxcs aTroMaMu TallaKTHK, pa3AeiisieT KoJjeOaTelbHYI 001acTh cepruecKoro
MOJISA-TIPOCTPAHCTBA 3BE3/bI U €€ BOJIHOBYIO 007acTh. B 3T0ii 001acTi pacrnonararorcs acTepousIbl.

Wrak, 0OMEH Ha ypOBHE MUKPOMHUPA U MEraMUpa OMHCHIBACTCS OJTHUM M TEM K€ BCEOOIIUM
3aKOHOM 0OMEHa MaTepUEH-IIPOCTPAHCTBOM-TIOKOEM-IBHKEHHEM.

([
CaencrBue

IIceBnoszakon KynoHa ompenenser InceBaoMmepy '"aneKTpuueckoro” 3apspa ¢,, 3apsna
"SSHTApHOTO", 32 KOTOPBIM CKPBIBAETCS BOJHOBAsI CKOPOCTH OOMEHa ¢:

q,=q/+|4rns, , (6.12)

u q=+4rs,-q,. (6.12a)



