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OT ABTOPOB

BecKoHEYHO CIOMKHOM KaKeTCA Ha NepBHIi
B3IMIAJ KapTUHA B3aUMOJEICTBHI B IIpUpOJe.
OaHako Bce UX MHOroo0pasue CBOLHUTCA B KO-
HEYHOM cuYeTeé K OYeHb HeOOJIBIIOMY YHCIY
GYHAAMEHTAJBHBIX CHJI. .

Yro »T0 38a GYHZAMEHTAJbHEIE CHJIBI?
Crouapko ux? Kakum o6pasom CBOLUTCS K HUM
BCSI CJIOJKHaS KapTHHA CBA3€i B OKPYIKAIOIIEM
Hac mupe? OG sTOM MBI M _ paccKa3blBaeM B
KHHTeE. A

ITepBoe u3fanue 3TOli KHUI'U BBIULJIO (oJjiee
ABYX JeCATHJETHI Has3aj. 3a 3TO BpeMs OCHOB-
Hble IIpeACTaBJIeHUuA 0 GQyHIaMeHTaJIbHEIX B3a-
MMOJEHCTBUAX OCTaBaJINCh B B3HAYUTEJIBbHOI
Mepe HeusMeHHBIMH. OJHAKO NIOABUJIOCH U
MHOTO HOBOro. M pmesio He TOJBKO B TOM, UTO
OTKPBITHI HOBHIE YaCTHI[BI, HOBBEIe 3GdeKTH!,
HOBBIE KJacChl Gu3MdYecKUXx u acrpobusuyec-
KUX O0BEKTOB — M KaKJ0oe TaKoe OTKDEITHe
Ao6GaBJisieT BaJsKHEIE HOBBIE IITPUXH K o6uieil
KapTUHEe NPOSBJIeHUil dyHAaMeHTAaJbHBIX B3a-
umozeiicTBuii. MoXHO roBOpUTH O SABCTBEHHO
npocrynamounieif TeHAeHINH BHECTH B 9Ty Kap-
THHY NPUHIUIHAJbHEIE U3MEHEHHUA: eXUHBIM
06pas3oM paccMaTpUBATh ABa (13 YETHIpEX) THIA
dyHIAMEHTAJBbHEIX B3aHUMOIEHCTBUH — 3JIEK-
TPOMArHUTHEIE M cJaGEkle.

HawmeuaroTca BO3MOYKHOCTH IIOCTPOEHHA
eIUHON TeOpHH BCeX B3aUMOJEHCTBUIA.

ITucars BTy KHUr'Y OBLIO HHTEPECHO, XOTs
OTHeNILHBIE MeCTa [aBajJuch He 6e3 TpyAa.
Bepoaruo, u ureHme ee morTpebyeT BpeMeHa-
MK HEKOTOPEBIX YCHJIMIi.






Juaba nepbas

BMECTO BBEOEHUSA

Cunosa, canosa, caosa.
B. Illekcnup, «[amiaer»




1. «Cuna» 6 noecednesnoll
peuu.

2. Cuna 6 mexaHuxe.

3. Bcezda au e3aumodeiicm-
6éue MOJNCHO XapaxKmepu-
3o6ambv cuaamu?l

4. Eduncmeo cun npupodot.




Cr aunkt ctpact  CIIOBY «CHJIa» HIPUHAIJIEKUT CBOEOG-
Ao cunil napa pasHbli pexopA. Ifoutu B m06om
TOJIKOBOM CJIOBape 06'bACHEHHIO 3TO-
To CJOBa OTBOJUTCS eIBa JIM He caMoe 6GOJIBIIoe MeCTo.
Tak, B ciaoeape B. [laxs MOXHO IpoYecThb, YTO CHJIA —
9TO <«UCTOYHUK, Havajlo, OCHOBHaA (HeBeZOMAas) IpPHU-
YHHa BCAKOIO JeificTBUA, ABHKEHbS, CTPEMIECHbS, MO0 Y K-
IeHbs, BCAKOI BellleCTBEHHOH NepeMeHEI B IIPOCTPAHCTBeE,
WJIH: HAaYaj 0 HU3MEHAEeMOCTH MUDPOBBIX #ABJIeHui». Of-
HAKO STHM INIDOCTPAHHBIM OIIMCAHHMEM <«CYTh JeJa» He
ucyepneiBaeTca. Kax BaM IIOHpPaBUTCA elle OZHO oIpeje-
JeHue cuiasl y Toro ke B. ans: «Cuna eCcTh OTBJIEUEH-
HOe IOHATHEe OObIero cBoiicTBa BelllecTBa, TeJ, HHUYEro
He O6BACHAIOIIEe, a cOOHMpalolee TOJNLKO BCe ABJIEHHSI
Nox OAHO o6llee NMOHATHE M Ha3BaHHE».

PazHooGpasue CMBICIOB, B KOTOPHIX YyHOTpeOIseTcs
CJIOBO «CHJIa», IOMCTHHE YAUBUTEJIbHO: 3/leCh GU3NYECKa A
cujla M cujJa BOJH, JOIIaJWHAS CHJAa M cHUjia ybemxzge-
HUfA, CTHUXMiIHbBle CHJBI M CHJA CTPAacTH, CHJIa Iapa
U T. O M T. I. A GecuucJIeHHBIE ITOCJOBMI{HI, HaYUHAA
OT SCHOT'O YTBEPIKICHHS, YTO <«CHJIA COJIOMY JOMHT»>,
M KOHYafl HECKOJbKO 3arajJO4YHBIM YBepeHUEeM, UTO <¢He
B TOM CHJIAa, YTO KOOGBLIA CHBa, a B TOM, YTO HeE Be3eT»,
KOTOPYIO ONATH-TAaKM MOXKHO HaiitTum y Haunas.

Ho, moxer 66ITh, cIoBaps B. Jana npocro ycrapen.O6-
paTuMcs, HaIpuMep,
K CJIOBApIO PYCCKOTIO
A3BIKA, COCTABJIEH-
Homy C. M. O:xero-
BeIM B 1953 r. 31ech
MBI He HalifleM B0OOG-
nie egUHOI'0 oIpeze-
JIeHusA STOro cJoBa,
3aTO0 YBUZHUM Cpasy
JeCATh pPas3jIHYHBIX
TonkoBaHuil. I Bpaxg
JU Y KOro-HUGYIb
BO3HHUKHET YBEpeH-
HOCTh, YTO HeJb3Hd
n0oGaBUTH cloZa elne




CTOJIBLKO K€, & MOXKET ORITH U GOoJblle, XOTA OXBAT 3€Ch
BeChMa IIMPOK: OT «LeHTPOOEKHOM CHUJBI» U «CHUJBI IPU-
BEIYKH» IO <IIO CUJie BO3MOJXKHOCTHU».
EcTrecTBeHHO, M B II093HH CJOBO
«CHJa» HCIOJb3yeTcs KpaliHe pas-
’n‘;:’:;ﬂ::c'“:ﬂ:::ﬁ» HOOGPa3HO. ITO OTHOCHUTCA K TBODE-
HHUAM KaK CTaphlX II03TOB, TakK M
COBpeMeHHEIX. MBI OrpaHnYuMCcS He-
CKOJIBKUMM IpuMMepaM#, u00 J060i uHTaTENIb MOKET
6e3 TpyZa YABOMTH HJIM YTPOUTH 3TO YHCJIO.

Opea 6beT COKoJa, a COKOJ OBbeT I'yceii.
CrpamaTrcsa IIYKH KDPOKOJUJA;

OT Turpa ruGHer BOJIK, a KOIOIKA €CT MEIIIeH.
Bcerga mmeer Bepx Haj claGoOCTHIO CHIA.

A. ITymkuH, <«HpaBoydYuTeJbHEle JeTBEPOCTHIIHA?,
) «Cuna u cnaGocThs,

HUan eme:

Cuna cuie noxasaja,

Cuna cuje He pPOBHA.

Eecrp MeTann mpouHell MeTaJlia,
EcTp OroHb crpamHeii OrHs.

A. Tsapaosckuif, «Bacuimit Tepkune,

Cuna MoeT GHITHL ynoTpeGjeHa B IO33MHU IIOYTH ITO
B HAYYHOM CMEICJE:

3ayeM HAaJEBAIOT KOJBIO S30J0TOE

Ha naxen, xorjga oGpyuarorca asoe? —
Mena a06GoOmBITHAS [MeBa CIIpOCHJIA.

He craB mpex BOmpocOM B TYNHK,

OTBeTHNI f TaK coGeceJHHMIe MUJIOM:

— Bnageer n060BH 3aeKTpHYecKOit cuioii,
A 30y0T0 — NpPOBOAHHUK!

P. BepHe, «3070TO€ KOJBIO%.

Mu gajleKM OT MBICJAHM TONBITATHECHA OG'BACHHTH, IO-
YeMy CJOBO «CHJa» IOJYUYHJO TaK MHOIO pa3JNYHEIX
sHaueHUil, U60 «HEJb3A O0GBHATH HEOOBATHOE», OCOGEHHO
OCTaBasiCh B paMKaX €CTeCTBEHHBIX HAYK.

Te «cunH B IPUPOZE», O KOTOPHIX TOBOPMTCS B Ha3Ba-
HHMM DTOIl KHUIM, ABJIAIOTCA INpPeJMETOM H3ydyeHHUA B du-
BHKE.



Taptapen Pusuka... Hegapom oHa . CTOUT B
M yckopuTenb IepBOM PAAY TOYHHIX HayK. BH Ha-
BepHOe DOMHHTE Ty cJaBy, KOTOPYIO
TpHHeCJa 3HAMEHHTOMY TapaCKOHIY ero M3yMHTeJbHas
METKOCTh IpM cTpeabbe mo dypaxxkkam. Ho pmaxe Tap-
TapeH IOYyBCTBOBAJ GBI, IIO-BHAMMOMY, CMYIIeHHE, €CIH
OBl €My NPEeAJOKMJIM BHIYCTHTh IYJII0, KOTOopas, NIpo-
JIeTeB HECKOJBKO JEeCATKOB THICAY KHJIOMETPOB, AOJIKHA
6pl1a OBl MONACTh B KOomeilKy. A Beab ImoAoOHas 3azaya
pemeHa GUBHKAMU B I'MI'aHTCKHX YCKODHTEIAX 3JIEMEH-
TapHBIX YacTHI.

JiBH KeHNe OTPDOMHEIX KOCMHYECKHX TeJ, TPAeKTOPUU
PaKeT, IpoOlleCCHl BHYTDH aTOMOB, paclaj M B3auUMHBIE
IpeBpallleHHsA DJeMeHTapHBIX YaCTHI, — IleJBli OKeaH
ABJEHHUI ONMCHIBAETCH, M ONUCHIBAETCA KOJIMYECTBEHHO
C HMBYMUTEJbHOH TOYHOCTHIO, 3aKOHaAMU OGUINKH.

Bopouem, mpu BceofiieM o6a3aTeJbHOM 0GpasoBa-
HHMM KaKAHH MMeeT HeKOTOpoe IIpeAcTaBiieHHe 06 3TOit
Hayke. PuU3NKa MOXKeT NMOKAa3aThCA KAaKOH YyrogHo, gaxe
CKYYHOH JIJsi HEKOTOPHIX, HO HHKTO He CMeeT YIPEeK-
HYTH ee B HETOYHOCTH, KOTZia AeJi0 KacaeTcH onpefeIeHus
OCHOBHHEIX NMOHATHI ¢u3uku. EcrecTBEeHHO AyMaTh, 4TO
HMEeHHO B QU3UKe NOHATHE CHJILI MOXET OLITh OJAHO3HAU-
HO U TOYHO omIpefeyieHo. Pusuka B 3HAYUTEJIBLHOH cTe-
IIeHM ONpaBALIBAET STH HAMAEXJHl, HO, KaK MBI YBUIUM
B HmaJIbHeMIIeM, JeJi0 OGCTOHUT JAajIeKO He TaK IIPOCTO.

JaBaiiTe mocMOTpHM CHauajJa, KaK 3TO IOHATHE
BOIILJIO B HAYKY M KaKHe MpeBpallleHusA HCIBITAlO B AaJIb-
HelimeM. 9TO CJOBO He OBIJIO NPHAYMAHO 3aHOBO M He
6BELJIO B3ATO M3 MEpPTBOIO #A3bIKa, KAK JTO IIPOMU3OLILIO
¢ GOJBIIMHCTBOM HAYYHBIX TEeDPMHUHOB: 3JEeKTDPOH, SHTPO-
nus, uHTepdepeHiusa u T. K. OHO BOIIJIO B HAYKY U3
JKHBOrO fA3LIKA M IIO9TOMY JaJieKO He Cpa3y U OTHIOAb
He 6e3 TPyZa OYMCTHJIOCH OT OTTEHKOB, IPUCYIIUX OOHI-
AE€HHOMY ero ymnorpe6jeHHIO.

OmyuieHusi, KOTOPBIE IIOABJISAIOTCS

Yro noHsTHeE: Yy 4eJIoOBeKa IIPH IOLbeMe rpysa, Mpu
i nageHne KamHs IIPDUBEICEHHH B ABH)XE€HHE OKPYKaro-

WNM ABMKEHME KOWKM IIfUX TeJ U CBOEero coGCTBEHHOro Te-

Ja, Jeriu B OCHOBY IIOHMMaHUSA

cunpl B MexaHuKe. Ho, «IIOCKOJBKY KakJOMYy CO3Ha-
TE€JIBLHOMY IPHMEHEHUIO 4eJIOBEKOM CHJBI IIPEAIIeCTBYET
BOJIEBOHi aKT, TO mo3agu (GHUBHYECKOTO MOHATHA CHJL
MCKaJu HeuTro Oosee riayborkoe, meradusmueckoe, Ka-:
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Koe-TO IpPUCYIIee TeJaM CTpPeMJIeHHe; B ciyyae, HAIpHU-
Mep, CHJBl THAMECTH — CTpPeMJIeHHE COEJUHUTHCA C ceGe
moxo6HeiM. HaM TPYAHO HOHATH 9TY TOYKY 3BPEHHUA».
(JIays, «Mcropus dusuru».) Ilogo6HO TOMY,— paccyx-
Jaju Yy4YeHBle JPEBHOCTH,— KAK YTOMJIEHHBIA IIYTHHK
YCKOpfeT IIaru IIo Mepe OPHOJMIKEHUA K OOMY, ITaAalo-
muii KaMeHb HauMHaeT ABUTATHCA Bce ObICTpee M OBICT-
pee, npubanKasach K MmaTepu-semie. Kak 3To HU cTpaxHHO
JJIsA Hac, ABMUIKEHMEe JKMBLIX ODPraHW3MOB, HaImpuMeD
KOIIIKIE, KAa3aJIOCh B Te BpeMeHa ropasfo 6ojee IPOCTHIM
M IOHATHBIM, YeM IaJeHue KaMHI.

2.

Kauum eupen mup  Toapko TI'anmiero u HrloTouy yna-
HeloToH JIOCh IL[eJIUKOM OCBOGOAUTHL IOHATHE
CHJIBI OT «CTpeMIeHuil», «wKeIanuii»
u Apyrnx nOAOGHOTO poOJfa 4YepT, NPHUCYIIUX OAYIIEB-
nexHoii matepuu. Kiaaccuueckas mMexanuka Ianuiesa u
HrioToHa cTajJa KOJABI6EJbI0O HAYYHOTO IOHUMAHHNA CJI0BA
«CHIIAa».

Ha morujse TBopuna Kaaccuueckoii mexanuku Hproro-

HAQ BBICEYEHBI CJIOBA:

3Jech MOKoOUTCH
Cosp UMcaax HsworToH,

Koropriii moutu O6OKeCTBEHHOI CHJIOH CBoero yma
BrniepBrle 06BACHUI
ITomomipio cBoero MaTeMaTHIECKOTO MeToja
JABu:xeHuss u GopMEl IIJIaHeT,
IIyTn xoMeT, NPUJIKUBEL U OTJIMBHL OKeaHa.
OH mnepBHIi HCCIEeZOBaJ pasHOOGpasme CBETOBBIX
nyqeit
U mpowucrekamume OTCIOAa O0OCOGEHHOCTH I[BETOB,
Kakux Jo Toro BpeMeHH HHKTO AaKe He IOA03peBa.
IIpunesxusbiii, IpoHUIATEJNLHEIH U BepPHBI
HCTOJKOBATEND
ITpuponsl, ApeBHOCTeH M CBAMIEHHOrO IUCAaHHA,
On mpocraBuax B cBoeM yueHum Bcemoryumiero
Tsopua.
TpeGyemyro EBaHresanem IpocToTy OH ZOKa3aJl CBoei
JKU3HBIO.
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IIycTh cMepTHBIE pamyloTCH, YTO B HX cpejie
JKuno Taxoe yKpalueHHe UeJIO0BEUYECKOIO pojAa.
Popuncs 25 pexabpa 1642 r.

VYmep 20 mapra 1727 r.

He TONBKO COBPEMEHHMKOB, HO M MHOTHE IIOKOJIEHHUA
VUYEHBIX A0 HACTOSIIEr0 BPEMEHH IIOpa’kaja U HPOJoJ-
JKaeT NOpakaTh BeJHYECTBEHHAsA M IeJbHad KapTHUHA
Mupa, Koropas OmlJia co3ZaHa Ha OCHOBe TpyZoB Hrio-
TOHA.

Coranacio HpI0TOHY BeChb MHP COCTOMT U3 <«TBEPIBIX,
BECOMEBIX, HENPOHHIA€MBIX, IOABMIKHEIX 4YacCTHL». ITH
«IIepBUYHLIE YACTHILI a0COJIOTHO TBepABLI: OHH HeH3Me-
pumo 6oJiee TBepPALI, YeM TeJia, KOTOPble U3 HUX COCTOAT;
HACTOJIBKO TBEpAbLl, YUTO OHH HHUKOIJA He M3HAIIUBAIOTCH
H He pasbuBaloTcs BApeGesrm». OTamyarTcd APYyr OT
Apyra dJacTHIBI TIJIaBHHIM 06pasoM KOJHYECTBEHHBEIMH
XapaKTepMCTHKaMu. Bce GoraTcrBo, Bce KadeCTBEHHOE
MHOroo6pasue MUpa — 9TO Pe3yJbTAT PA3JIMUHUil B ABHU-
keHuu gactul. OCHOBHHIM B »TO#l KapTMHe MHUpa HAB-
JgsgeTcA JABUHKEHHe. BHYTpPeHHSAA CYLUIHOCTH YaCTHI[ Ma-
TepUH OCTaeTCs Ha BTOPOM IIJIaHE: TIJaBHOE — Ka4K
5TH YaCTHUIBI JABUMKYTCH.

OcHoBaHMe AJiA TaKOHl eIMHOI Kap-

3akoHul gBMienwns THHBI MUpa — BO BCEOOHLEMJIIOIIEM

Hbrorona XapaKkTepe OTKpPBITHIX HbIOTOHOM 32a-

KOHOB JBUKEHUA TeJ, KOTODHIM OH

IpUAaJ CTPOryl0 MaTeMaTHYeCKyio ¢opmy. DTUM 3akKo-

HAM C YIAMBUTEJBHON TOYHOCTBHIO IIOAYMHSIOTCS Kak

rpomMajHble HeGeCHBIe TeJla, TaK M MeJbuaiilliue Iec-

YMHKHN, TOHMMBIe BeTpoMm. M Jake BeTep — ABUKEHHE

HEeBUAUMBIX TJIa30M YaCTWI[ BO3AYyXa — IMOAYUHEH TeM
JKe 3aKOHaM.

IlenTpanpHas uAes 3aKOHOB JABHKeHuA HrploTona
TaKoBa:

H3meHneHue cocmosanua 0Oeudscenusa (m. e. ckopocmu)
mex 6vi3viéaemca 63auMHbLM Oelicmeuem ux dpyz na dpyza.

He saBnserca au 3T0 camMo co6oifi pasymeromumcs?
Hanexo Her. HbloTOHY, Bcien 3a I'anuieem, ynaJjoch
GKOHYATEeJbHO pPAa3BeATh OJHO H3 TiayOouaiimux 3a6-
JAYXIeHHH YeJIOBeUeCTBA O BaKOHAX ABUKeHusdA Tea. Ha-
yyuHasa ¢ ApHCTOTENsd, HA NPOTAMKEHHM IMOUTH ABAJIATH
BEeKOB Bce ObLIM yOesxJIeHbl, 4YTO ABUIKEHHE C IIOCTOSIHHOM
CKODOCTBIO HYKJAeTCHA JJIA CBOEro IIOAJep:KaHUA B BO3-



IeHCTBMH M3BHEe, B HEKOTODOIl aKTMBHOII mpuuuHe. Bes
TAKOH IOANEPIKKM TeJ0 006d3aTeJbHO OCTAHOBHUTCH.

* 9T0, Kaszsajoch OB, HAXOAUT IMOATBEp)KAEHUE B Ha-
mieM TOBcegHeBHOM omnbiTe. Hanpumep, aBTOMOGUIL
¢ BBIKJIOYEHHBIM JBUTAaTeJleM OCTaHABJIWBAeTCA W Ha
COBEDIIEHHO TOPHU30HTAJLHOK Jopore. Ilpm mpoumx
PABHBIX YCJOBHUAX CKOPOCTH aBTOMOOHJIA TeM GoJbIIe,
geM GOJBIIYIO MOIIHOCTH pa3BHBaeT JABHrarelib. To xe
caMOce MOKHO CKasaTh O JIOAKe, BeJIOCHIIeHe, IAapoXone
uH T. . Bor mouemy fmaxke B Hamre BpeMA MOJKHO BCTpe-
TUTDH JIOfeil, KOTOpEle CMOTPAT Ha JABH)KEeHHEe TaK IKe,
Kak Apucroreisp, BOpoueM He oTxaBas cebe B 3TOM OT-
geTa.

B gmeiicTBUTENIBLHOCTH JKe M30JMPOBaHHOE TEJO, TEJO,
KOTOpOe He B3auMO[efiCTBYeT HH C YeM APYI'UM, ABUIKETCS
BCEerfa C MOCTOAHHON CKOPOCTHIO. dacTO roBOPAT, YTO
TeJI0O ABH)KEeTCS IO uHepuuu. ToJNBKO BosjeiicTBHe CO
CTOPOHEI IPYTOT0 TeJia CII0OCOGHO N3MEHHTH €er'0 CKOPOCTS.
IIpunaraTh yCHJINA, YTOOHI MOAAEPIKUBATH CKOPOCTH IIO-
CTOAAHHO#, HYJKHO TOJBKO IIOTOMY, YTO B OOBIYHBIX yC-
JOBHAX BCerjla CYIIECTBYET COIIPOTHUBJIEHUE ABUKEHUIO
CO,CTOPOHBI 3eMJIM, BO3AyXa MJIM BoAbl. IMeercs, Kak
rosopar, tpeuue. Ecau Gul ero He GBLIO, CKOPOCTH aB-
TOMOOUJIA He YyMeHbHIAJach Obl M IIPH BHIKJIIOUYEHHOM
ABUraTele. _

9TOro HHKaK He MOr MOHATH, HAIpUMEp, TYHOH u
6ostnuBelit monkoBHUK Kpayc don I[unnepryr, y KoTo-
poro OpaBeiii congar IlIBeiix yxpasn nunduepa. «Korga
Bech 0€H3WH BHIIIEJ,— FOBOPUJ IIOJKOBHHUK,— aBTOMO-
OMJIb IPUHYXKAEH OBIJI OCTAHOBHUTHCA. JTO A CaM Buepa
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Bugea. ¥ mocie sroro eme GoJramoT 06 MHepIuH, roc-
noza. He eper, crour, ¢ mecra He Tporaercss. Her Gen-
suHa. Hy, He cmemHo Ju?»

Camoe sameuaTelbHOe B 3aKOHAX JBH:KeHusaA Hpio-
TOHa — 3TO MX TOYHASA KOJHYEeCTBeHHas ¢opma. Mu
MO’XeM He TOJBKO TOBODHMTH O HEKOTOPOM B3auMOJeii-
CTBUHU TeJ, MBI MOJKE€M 5TO B3aMMOJeHCTBUE H3MEpPSATh.
HKoauuecTBeHHAasi Mepa BO3AEMCTBUA Ted APYr Ha Apyra
Ha3pIBaeTcsd B MeXaHHKE CMJIOM.

Ho Bear Bo3jeiicTBUSA HA JaHHOE Te-

Uro obuero JI0 MOT'YT OBITH CAaMBIMH pasHoo6pas-

memay HEIMH. dTO Qﬁmero, Kas3ajoch O=l,
MYCKYNLHOK CMNOH MEeXAY CHJOH IPUTAXKEHHA 3eMJIH
M TArOTeHHeM k Connny u cujoii, KoTopas, npeo-

JoJieBasA TATrOTeHHE, 3acCTaBJseT
IBuratbcd pakery? Wiam MexIAy 5TUMHM ABYMS CHJIAMH U
o0OBIYHOIl MycCKyJbHOH cmioii? Bear oHH coBeplieHHO
PasJIMYHEL II0 NpupoAe. 3a HUMH CKDBIBAIOTCA pPa3HBIe
ABJNeHUA. MOJKHO JH TOBOPHUTHP O HMX, KaK O 4YeM-TO
dusuuecku poacreenHom? Ia, orBeuaeT MexaHuka Hrio-
TOHA, MOHO. U 37ech, B MexaHUKe, He 6oJiee KaK 0606-
IeH NMOBCEeZHEBHEIM ONBIT Ka’XAOTO0 M3 Hac.
Koraa uesoBeKk He MOMKeT NOAHATH TAMKENYIO Bellb,
OH TFOBODHUT: «He XBaTaeT CHJ». IIpu 3TOM B CYIIHOCTH
TPOUCXOAUT CPABHEHUE JABYX, COBEpPUIEHHO pa3HBIX IO
CBOe€il IpUpOJie CHUJI: MYCKYIbHO CHJBI M CHJBI, ¢ KOTO-
poii 3emas npuTaruBaeTr STOT npeimer. Ho ecam Bu
" IOAHSAJNH THAMKeJBIH IpeAMeT U JepiKUTe ero Ha Becy, TO
HMUYTO HEe MeIaeT BAM YTBEpPIKIAATH, YTO MYCKYJIbHAf
cuJia BallMX PYK IO BeJIMYKHE pPaBHA CHJIEe THKECTH.
ITocnenHee yTBepIKJEeHHE IO CYUIECTBY M SBJSAETCH
omnpejieJleHHeM DaBeHCTBa CHJ B MeXaHHMKe. [[Be CHJIEHI,
He3aBHCHMO OT HX IPHPOABI, CYHUTAIOTCS PAaBHBIMH H
TIPOTHBOIOJIOKHO HANPABJIEHHBEIMU, €CJIH HUX OJHOBpe-
MEHHOEe BO3JeiicTBHE HA TeJO He MEHSeT €ro CKOPOCTH.
TeM caMBIM OTKPHIBAETCS BO3MOKHOCTb [AJISI CPaBHEHUSA
CHJI M, €CJM OJHA M3 HHX IPOHU3BOJBLHO BEIGHMpPAETCA B
KagecTBe 5TaJIOHA, AJS HU3MEPDEHHus CHJI.
O6paTure BHUMaHue: IJIaBHOe B Ha-
MaHMKOB CKMH mieM  OIpeJeJIeHuM  CHJBI — 3TO
M MHepUMs CBA3H C ABUJKeHuMeM. EcCJIu Teslo He-
, NOABHMIKHO, JeiicTByIOIIMEe HA HeEro
CHJIEI YpaBHOBEIIMBAIOT APYTr Apyra. Eciu ke cuIbl He
YPpaBHOBEIINBAIOTCHA, TO B 3TOM M TOJHBKO B 5TOM CJayuae
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MeHseTCHd COCTOSHME ABHYKEHHS Teja. Tejo mojyuaer
yCKOpeHUe, BeJHYMHA KOTOPOro IPSMO NIPOIOPIUOHANb-
Ha, COIJIaCHO 3aKoHaM JABMKeHuA HploToHa, GequiuHe
cuabl, HO COBEPIICHHO He 3asUCUMm OMm NpoucxoxcleHus
amoii cuavt. IIpuMepoB 37ech HEO003pUMOe KOJHMIECTBO.
BosprmeMm Hayjady ecJH He CAMBIA IIOYUYHTEJBHBIH, TO
BO BCAKOM CJIydYae M H€ CaMblii CKYYHBIH: 3IM30[ IIO-
XUINeHUs ABYXNYAOBEIX I'MpPb, ONMHCAHHEIA B «30J0TOM
Tesenke» M. Uarda u E. IlerpoBa. «IlaHUKOBCKMII Hec
CBOIO JIOJI}0 06EeMMH PYKaMH, BHIIATHB XHBOT M PAJOCTHO
NBIXTA... UHOTJAA OH HAKAK He MOT IIOBEPHYTH 3a YroJ,
IOTOMY 4YTO THPS II0 HHEPIUHM IPOJOJIKaja TAIIUTh ero
puepen. Toraa Banaranos cBoGojgHO#i pykoii npuzep-
skuBal I[aHMKOBCKOrO 3a NIMBOPOT M INPHUJABAJ €ro
Telly HYJKHOe HallpaBJIeHUe».

B mamnoM ciyuae BHeIHee BO3JAeHCTBHE CO CTOPOHEI
Bamaaranosa coo6iajio Tesny IIaHHKOBCKOIO yCKOpeHEe,
HeoGXoAMMOEe A H3MEHEHHSA HaNpaBJEeHUS CKOPOCTH
IIpH IOBOpPOTe 3a YroJ. ‘

Hazgo ckasaTh, 4TO U3MEeHEHNE CKOPOCTH TeJjia 3aBHCHUT
He TOJBLKO OT CHJIBI, HO K OT caMOoro Tteja. Bes rupu
cnabeie Horu ITaHMKOBCKOrO CMOIJIM GBI COOOHIUTEL €My
JOCTAaTOYHOE YCKOpPEHHe M OH YCIEeIIHO caM IOBEPHYJ
651 3a yroJ.

CBoiicTBO Tesa, onpefesmlee GEHICTPOTY U3MEHEHHA
ero CKOPOCTM IOJ JeiicTBHEM CHJbI, Ha3hbIBaeTcsa B MeXa-
HHUKe Maccoif (uium umHepTHOMH Maccoii). CorsacHo BTO-
pomy 3akoHy HrloToHa yckopeHue (T. e. H3MeHeHHe
CKOpPOCTH 3a eJWHHIY BPEMeHH) TeJia IIPOIOPIMOHAJIBHO
AelicTByIONIEl HAa Hero cujie 1 o6paTHO NPONOPIMOHAJE-
HO ero Mmacce.

Nrak, B KJaccuueCKoil MexXaHHKe CTPOTO oOIlpene-
JIeHO, YTO TaKoe CHJjia. OTO OIpefAesieHHe BKJIOYaeT B
ce6s cunoco6 wusmepeHus cui. HelicTBue CHJI TOYHBIM
KOJINYeCTBEHHHIM 00pa3oM CBS3HIBAETCA C YCKODPEHHEeM.
Mexaunka — eIWHCTBEHHasl Hayka, «B KOTOpOil meiicT-
BHUTEJBLHO 3HAIOT, YTO 03HAUYAET CJOBO cHJa» ¥).

*) @, Onzeave. Auanexrura npupoast.] K. Mapke u @. Jurensc.
Couunenns.— T. 20.— C. 404.— M.: Tocnoaurusgar, 1961. Tounoe
onpefeneHre CUIHI B MeXaHuKe HrploToHa He mpHBeso, pasyMeeTcs,
K TOMY, 9TO CJIOBO ¢CHJIa» MePeCTaJ0 YIOTPebAATECS B CAMEIX Pa3HO-
06pasHBIX CMBICJAX He TOJEKO B OGHIYHON JMKMSHH, HO M B JADYTHX
HayKaX.,
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Uena OxHako U B MeXaHUKE IIOJOMKEHUe
YHMBEPCANLHOCTM o opjraMu BPAX JIM MOYKHO HasBaTh
6nectamum. OcTaeTcsd He BHISICHEH-
HHEIM BONPOC O TOM, IIOYEMY, BCJEJACTBUEe KaKUX ¢u-
3MYECKHX IIPOLECCOB IOABJIAIOTCH Te HJIU UHBIE CHUJEI.
910, MO-BUAMMOMY, 9yBcTBOBaJX u cam Hrpioron. Emy
NpUHagJeKaT cieayiomue cjoBa: «f He 3HaI0, ueMm
A KaXych MHDPY; MHe JKe CcaMOMy Ka’keTcs, UYTO &
OBII TOJBKO MAaJbYHKOM, HrpamomuM Ha Oepery
MOpfA U pas3BJIEKAIOLIMMCS TeM, YTO OT BpeMeHH A0 Bpe-
MeHH HaxXoauJ Oojiee TIQAKHI KaMelleK MHJIH Oojee
KpPacuBYI0 PaKOBHHY, 4YeM OOLIKHOBEHHO, B TO BpeMs
KaK BeJIMKMUI OKeaH HCTHHE JIe)KaJ IIpeJo MHOI COBep-
IIeHHO HepasrajJaHHBIN».

B mMexaHuke 3aTpyAHEHHS, Kacalooluecs IPHUPOAHI
cuJ, OOHYHO OOBABIAIOTCA HECYLIECTBEHHBIMH IIPOCTO
BCJIEACTBHE OTKasa TroOBOPHTh O Hux. Takoii moaxox
BIIOJIHEe BO3MOXKeH. A BBIYHCJIEHHA TPaeKTOpHUH ABH-
JKeHHS TeJ AOCTATOYHO 3HATH, YeMy PaBHA CHJA KOJH-
4YeCTBEHHO. A 3HATH BEJMUYUHY CHJI, OIpeAeJUTh, KOrja
H KaK OHHU JeMCTBYIOT, MOXKHO M He BHHKAaf B IIPUDPOAY
cuJI, a JUINp pacmojiaras crnocobaMu HX H3MepeHHA.
HNMeHHO IO3TOMY B MEXaHHKE «HET HaJOOGHOCTH, UTOOBI
ompefesieHHe CHJIB OGBACHANO, 4TO ecTh cuiaa B cebe
U 4TO OHa — IPHYMHA HJIH CJEACTBHE ABHKeHua» (AHpu
IIyarkape). To 06CTOATENBCTBO, 4TO NPHPOZA CHJI He
cylleCTBeHHA [AJd MEeXaHUKH, COCTABJAET HeIOCTATOK
MeXaHHKHM, HO OZHOBPEMEHHO M SABJISIETCS ee IIpeuMy-
mecteoM. MIMEHHO IOSTOMY MeXaHHKA YCIEIIHO ONMCHI-
BaeT JBUJKEHHEe M MOJEKYJ, U 3Be3J.

Jns ommcaHMsA QOBUMKEHHUSA MOJIEKYJ HYIKHO BBECTH
oco0Ble MEKMOJIEKYJSDHBIE CHJBl IIDHUTHAMEHHUS, KOTO-
phle CMEHAIOTCS CUJIaMU OTTAJKMBAHUA NPU COMMIKEeHHH
MoJeKyJ. JiBUKeHUe 3Be3J M NJaHeT NOAYHHAETCS 3a-
KOoHy TaAroreHua HpioToHA.

9To NpeKpacHo, HO BCe JKe «TeMHOe IATHO» OCTAeTCH.
U nHe yAUBUTEJBHO IO3TOMY, UYTO YYeHHEe, OLIyIAd
OTCYTCTBHE NOJHOM SCHOCTH B IOHHMAaHHUM CHJEI, BCe
BpeMA NBITAJUCh IIPEOJOJIeTh IOJ0GHBIe TPYIAHOCTH.
OnHu Jesaju 3TO, IepeXond OT HeCKOJIbLKO GopMaIbHOTO
BBelleHHS CHJ K IIONBITKAM 6oJjiee IIyGOKOro aHAIM3a
npupoasl BaaumMojeiicTBuii; apyrue, Kak, HaIpumep,
3HaMeHUTHIH Hemenkuit ¢usux I'. Tepi,— BooOure us-
TOHAJH IOHATHE CHJBI M3 MEXaHHKH.
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Mexanuka 6e3 eun  Tepry yAajoch MOCTPOHUTH MEXaHH-
sea“M‘::;:mm KY, COBEpPIIEHHO He HCHOJb3yH IO-
HATHE CUJBI, HO, KaK OKa3ajoCh, B
M3BECTHOM CMBICJIE <«HMTI'Da He CTOMJAa
cBeu». HckiaroueHHe CHJIBI U3 MeXaHUKH BBI3BAJIO, C
OLHOH CTOPOHEI, HEOOXOAMMOCTH BBEIEHHS HOBEIX
TUNIOTEe3, & C JPYroil CTOPOHBI, HACTOJLKO YCJIOXK-
HUJI0O QOPMYJHUPOBKY OCHOBHBEIX IIOJIOKEHHII MeXaHH-
K4, 4YTO BCA cXema I'epia B IleJoM He MNOJyYuHJa
NpU3HAHUIL. i
JI:06ONBITHO OTMETUTh, UTO HENOCTATOUHAA SICHOCTDH
B NMOHUMAHUHU NPUPOALI CUJI, MOPOAUBIIAA NONLITKY U3-
rHATh CHJY K3 HAYKH, OAHOBPEMEHHO IpuUBeJa H K
npsSMoO NPOTHBONOJOXHOMY 5bdexty. TepmMur «cmiaa»
HauyaJ NepeKoYeBHIBATh U3 MeXaHUKH B APYTHe 00JIaCTH
HayKH, yTpauuBas IO JOpOre Ty CTeneHb CTPOTOCTH,
KOTOPYIO OH yCIeJ NPHOOpPEeCTH B paMKaX MEXaHHKHU.
@®. DHreJnC MO TOMY IOBOAY INHCAJ: ¢...€CIH Ty HJIH
HHYIO TPUYMHY JOBHUMKEHUS HASHIBAIOT CHJIOH, TO B3TO
HHUCKOJBKO He BPeAHT MeXaHHKe KaK TaKoOBoOii; Ho OJja-
rogaps 9TOMY IPHUBBIKAIOT IePEHOCUTh 3TO 00O3HauYeHUe
U B 06JacTh GU3NKU, XUMHUU U GHOJIOTHH, U TOTJA HEHus-
6exHAa mMyTaHUNA...»*), OrpaHnYuBasch KaTeropueii CHIb
I XapaKTePHCTHKM NPOIECCOB, (GHU3HKU TeM CaMbIM
BHIPA)KXAlid CBOe He3HAHHE CYLIHOCTH S3THX IIPOILECCOB.
Cun O6BLIO YCTAHOBJEHO CTOJNBKO, CKOJBKO OBLIO M3-
BECTHO CII0CO60B BaaumofeicTBHA Ted. CBA3b HX MaJo
Koro wuHTepecosama. C Toro BpeMeHH, Koraa ObLIM
HaIKCaHBl BTH CTPOKM, IPOILIO0 HeMaJo JeT. PUBHKHU
ysKe B OCHOBHOM OCBOOOIUJIKCH OT IIOZOGHBIX TEHIEHI[MIT.
Ho u 70 cuxX mMOop B TePMHHOJOTHM COXPaHHJIHCH OTTO-
JOCKH TOTO0 Iepuoga, O KOTOPOM TrOBODHMJ OHreJbC.
BcnomHuTe, HAmpHMep, 3JeKTPOABIKYIIYIO CHIY (KO-
TOopasd B CYIIHOCTM €CTh He cuJja, & paGoTa CTOPOHHHUX
CHJI, OTHECEHHAfA K eJWHHIle 3apajga), JKUBYIO CHJIY
(KUHETUYEeCKYIO0 DHEPruio), CHJIy CcBeTa (BeJIUUYHHY, Xa-
PaKTEepU3YIOUIYI0 MOIIHOCTH CBETOBOTO M3JIyUeHUS B 3a-
JAaHHOM HaIlpaBJIEHWH), CUJIY TOKa: HHU OJHO M3 3STHUX
MOHATHIH HHUKAKOr0 OTHOUIEHHA K CHJIe .B OOBIYHOM
MeXaHUYEeCKOM NOHUMAHHHU He HMMeeT.

*) @D, Inzenve. Ouamektura npupogsl. /| K. Mapke u P, Durennc.
Couunenusi,— T. 20.— C, 407.— M.: T'ocnonurusgar, 1961.
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3.

Yenosexoniobue Mk yixe roBopusin 0 6Ge3yCIeUIHBIX

PoGopra Matepa  ponpiTkax M3rHATH CHJY U3 MEXaHH-

k. OgHAaKO, XOTS B KJIaCCHYECKOH

MOXOIHKO cuJa Opuia cOXpaHeHa, TeM He MeHee Pa3BUTHe

QuUaMKH B IEeJIOM MMOKas3ajio, YTO JAJIEKO He BCAKOEe

BIANMOJIOHCTBHE MOXKHO TIOJHOCTBIO XapaKTepH30BaTh
MOXaAHUYECKUMU CHJIaMH.

Ilonavyany TpyaHOo OBLIO HpeAmoJaraTh, 4TO CHJIE
yrpoxaer kKakas-i1u6o omnacHocTb. Cosganmasa HsioTo-
HOM MeXaHHKAa NpoAoJiKaja pasBuBaThca. Hapsaay ¢ cu-
Joi OBINI BBeAeH PAJ APYIMX NOHATHUIH: UMOYJIbC (KOJIH-
1eCTBO JBMIKEHUs), 9Heprua U T. A. IlocTenmeHHO 3Hep-
rust *) Hayaja npuobGperaTh Bce O6oJblllee 3HaYEHHE.
Kax u cuna, sHeprusa Morja KOJHYECTBEHHO XapaKTe-
pusonaTh B3aMMOAEHCTBMEe TeJ, MpHUYeM He TOJBKO B3a-
uMogeiicTBHe, HO M COCTOSHME HMX ABHIKEHHS.

B MexaHuKe dHeprusd onpepensgeTcs KAK CKOPOCTAMA
TeJl, TAK M XapaKTepOM B3aMMHOIO AeHCTBUS 3THUX Tel
Ipyr Ha papyra (mociemHee IJsI Hac 0co00 BaXHO).
Bosee Toro, okasajoch, UYTO BCe€ OCHOBHEIE IIOJIOJKEHHSA
MexaHUKN HpIOTOHA MOryT GHITH L[EJIHKOM II€PEJIOSKEeHHI,
TAK CKa3aTh, HAa 3HepreTuueckuil asmik. O6a onmucaHus
IBH)KEHUSI, KAK CHJIOBOE, TAK MU SHepreTHuYecKoe, ABJIS-
1I0TCS paBHONpPAaBHEIMM *%*): pa6GoTa CHJILI paBHAa H3Me-
ieuunio oHeprun. CamMy ke HepPrui CHCTEMBI TeJl MOMKHO
paccMaTpuBaTh KaK 3amac Toil paGoThl, KOTOPYIO MOJKET
COBEPIIUTH 3Ta cuCTeMa. KoJuuecTBO MexaHHIECKOMH
SHeprud [HOJsS H30JHPOBAHHOII CcHCTeMHI He ocTaeTcsd,
BOOOIIIe TOBOPA, MOCTOSHHLIM: IIPM HAJUYUUA TPEHUS OHO
yOBIBaET.

ITonoxeHne KopeHHBEIM 06pPa30oM M3MEHHJIOCH, KOTAa
B cepeguHe XIX Beka GBI TOuHO chopMysimpoBaH yH-
JaMeHTAJbHBIH 3aKOH COBPEMEHHOT'O €CTECTBO3HAHUSI —
3aKOH COXDaHEHUS OSHEPrHH.

OxauH U3 TBOPIOB 3TOro 3aKoHa, Pob6ept Maiiep, Tak
oleHuBaJ ero 3HaueHwe: <«Temephb, YTOOGH NOJIYYUTH

*) Hano saMeTuTh, YTO caMO CJIOBO ¢«dHeprus» IMepPBOHAYAIBHO
He YIOTpPeGasaNoCch.

*#%) Eciu He paccMaTPMBATh CHJI, 3aBHCALINX OT CKOPOCTH, HAIDH-
Mep TpeHus.
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ZOCTYI B HAYKY O ABHIKEHUH, HAM He HAJO0 NOAHUMATHCH
clieppa Ha BBICOTHI MAaTEeMaTHKHU; Hao00pOT, IpHpoZa
caMa IpeIcTaeT B CBoeil mpocToi KpacoTe Iepex M3yM-
JIeEHLIM B30DPOM, U Aa’Ke YeJIOBEK C HeGOJMBIIUMH CII0CO6-
HOCTAMM MOJKET YBHAETh MHOJKECTBO Bellleil, KOTOpble
O CHX MOP OCTABAaJUCH CKPBITHIMH OT BeJMYamux yue-
HEIX».

3aKOH COXPaHEHHA YTBEPKIAeT, UYTO SHEPrus, ¢ KO-
TOpPOii UMeJIN ZeJI0 B MEXaHHUKe, HI IIPM KaKHX YCIOBUAX
He ncuesaeT GecciaegHo. OHa MOKeT TOJBKO IpeBpa-
IMATHECA U3 OAHOIH GOpPMH B Apyryio. IIpu ncuyesHOBEeHHHU
SHePTHH B MeXaHHYECKOil popMe BO3HMKAET TOYHO TaKoe
e KOJIMYEeCTBO SHepruu Apyroro Buja. Mo:ker, Hampu-
Mep, NPOHCXOAWTHL HarpeBaHue TeJl.

OHeprus oKasajach YHHBEpPCAJb-

«Stiigon . . . HO KOJIMUYEeCTBEHHOIH XapaKTepUCTH-

«TOUAT NACLH KOl JBM)KEeHHS U B3auMoJelicTBHA

JI00BIX TeJ, OT KOCMHUYECKHUX 00HEK-

TOB Z[0 9JI€MEHTaPHEIX YACTHL,. 3aKOH COXpaHeHUs M Ipe-

BpallleHus DHEePruH He OrpaHHMYMBAeTCd MEXaHHYECKHUM

IBHJKEHHUEM, M II03TOMY He YAWBUTEJBbHO, UYTO ONHCaHHUE

B3amMMOJeiicTBNI IOCPEACTBOM DHEePrHM OKasaJsioch CoJjiee

o06IIMM, YeM C HOMOIILI0 cuJi. TOJMBKO B paMKax mexa-

Huku HploTOHA HH OZHOMY M3 HHUX HeJIb3d 0(Ge30roBoO-
POYHO OTZaTh I PEANOYTEHHNH.

Ilepexonsl »Heprum u3 OAHOII GOPMEI B APYryIo
MOJKHO CPaBHUThH C NepeBojaMH OOHIYHEIX CJIOB Ha pas-
Eple A3BIKA. IlepeBon MeHsAeT «BHENIHMH BuA» CJIOBa,
ero HauyepTaHue M IIPOU3HOIIEHKWE, HO IPH 3TOM CaMO
CJI0BO, Hampumep «sifno», «das Ei» (uem.), «the egg»
(amra.), «’ccuf»> (dp.) u T. g., 0603HAUYAET OAUH U TOT
se IpeaMer.

Ecau npuzepxuBaThCcsa TAHHOTO CPAaBHEHUS, TO CHJEI
NOXOJAT CKOpee Ha HAMOMATHYEeCKHEe BBIpa)KeHHA (Ha-
npuMep, «TOYUTH JISCHI», «y 4YepTa Ha KYyJUYKaxX» U T. X.),
OJHEIE CMBICJIA U IJIYOHHEL TOJBKO B MOPOAMBIIEM HX
a3bIKe (34eCh BTO SA3BIK MEeXaHUKH), HO CTAaHOBAIHeCST
GeCCMBICIEHHBIMH IIDH OYKBaJIbHOM IlepeBoje.

Ceiiuac MOMKeT IOKas3aTbCA KYPbe3OM TOT (paKT, UYTO
nepBoHAYaJbHO, IIOKA enle He YTBePAWJICS TepMUH
«3Heprufa», AN 0003HAYEHUs HOBOI (pHU3HYECKOH BeJu-
YHHBl MOJIb30BAJIHNCh OMATH-TAKHM CJAOBOM cuJia. PaGora
Tensmroanna, ¢ uMeHeM Kotoporo (Hapazy c¢ Maiiepom
u JI:xoyjaeM) CBA3aHO OTKPHITHE 3aKOHA COXPAaHEHHS
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sHepruu, HaselBajach «O coxpaHeHuu cuian». «Ecau
pas IOIYCTHThb CJOBO CHJa B JBOSKOM €ro 3HAYEHHHU,
7o moToM 6yzeT cududOBHIM TPYZAOM HNHITATHCA IIPOBECTH
pasjuune BO BCeX YACTHHIX CAyuyaax»,— IIHcas Maiiep.
Maiiep MOYTH BCIO JKU3Hb HaCTaMBaJ HA TOM, YTOGHI CJIOBO
CHJIa COXPAHHJIOCH TOJBKO AN O0003HAYEHHA TOrO, YTO
MBI ceifuac HasbpIBaeM 3Heprueii. Jlerko cebGe mpepcra-
BUTh, KaKO€ «BaBHJIOHCKOE CMeIIeHHe S3BIKOB» MOXKHO
IpU 9TOM HOJYYHUTH.



BceneacrBue Gosbuieit yHUBEpPCAJBLHOCTH IIOHATUS
9HEpPTUH He MOTJIO CO BpeMeHeM He IPOU30HTH IIOCTEIeH-
HOT'O BEHITECHEHHSI CHJIOBOrO OIMCAHMUS DHEPreTHYEeCKHM.

Bear moHsiTHe CHJBI MMEET TOYHEIH

Korpa KOJIMYeCTBeHHEII CMBICA TOJNBKO B
“"g;:'"':";z':"a MeXaHHKe, IOHSTHE JKe JHEepruu
3a6acronky OXBaTEIBaeT Ipouecc Joo60ii npu-

POZBI: CYUIECTBYeT TemJaoBas («BHY-
TPEeHHSsA») SHEPTHusd, 5JeKTPOMArHUTHAS SHeprud, Afep-
Hasd 9Heprusd U T. X. HpI0TOHOBCKOE ONHMCAHHE ABHYKECHUA
IPHUCIOCOGJIEHO AJIs CJydaeB, KOT4a CPABHMUTEJNHHO IIPO-
CcTble CUJBI NPUBOAAT K ABUKEHUAM, KOTOPHEIE MOTLYT
OKasaThCs JOCTATOYHO CJOMHBIMKH. Tak, Hampumep,
BEIpa’kaeMble BeChbMa IIPOCTO CHJIBI BCEMHPHOTO TATrOTE-
HUS TIPHUBOJSAT K.OYEHb CJIOKHEIM TPAEeKTOPHAM IIJja-
HET, €CJIH YYUTHIBATH HE TOJBKO IPUTHXKEHHE IIJIaHeT
K CoaHny, HO M HX B3aMMHBEIe BJUAHUA JPYr Ha
Apyra.

IIpenacraBbTe TENEPh, YTO BHI IIEPEXOAUTE OT OIIUCAHUSA
ABMIKEHUS HeGOJBbIIOTO YHcia TeJ K H3YYEHHIO COTEH,
THICSY, MHJJIHOHOB M T. . dacTHL. MOJKHO, KOHEYHO,
TemUTh cebs MIII03uel, YTO «B IIPHHIUIE» HBIOTOHOB-
cKafg MeXaHHKa MOrJja OBl COBEpPIIEHHO TOYHO OIIMCATh
M TaKHue CHCTEeMHl, T. €. OIpeAeJUTh B JI000H MOMEHT
BpeMeHH II0JIOJKeHWe M CKOopocTh Jio6oii wactuusl. Of-
HAKO Ha caMOM JieJle MeXaHMYeCKMH MOAXOX BOOOIIe Te-
pAer 3xech cMmbica. CaMa TOuHAA IIOCTAHOBKA 3akadu
(onpefesieHre HAYAJBbHEIX IOJIOJKEHHM M CKOopocTeii gac-
THI[, & TaK)Xe B3aJaHHWe CHUJ B3aUMOJEHCTBUA MeEXIY
HHMMH) He IIpole ee penieHus. Y fefiCTBUTEILHO, MOBeJe-
HHE COBOKYNHOCTHM OOJIBIIIOTO YMCJIA YaCTHI, 00HADYIKU-
BaeT HOBBIE THUIILI 3AKOHOB, He CBOJMMEIE K MeXaHUKe,—
BaKOHBI CTATUCTHYECKOH GUBUKHU.

B craTtucruyeckoii dusuKe ¢ caMoro

CymMma cun HayaJia OTKA3LIBAIOTCA OT IIOMBITOK

B CTakaHe BOAbI IpOCJeIUTh 3a ABUIKEHHEM OTHEeJb-

HEBIX YaCTHI[ ¥ PACCMATPHUBAIOT CPasy

cpelHee INOBeJleHMe OOJBIION HX COBOKymHocTu. Tak

BOT: IIOCKOJIBKY O9HEeprus CcoXpaHfAeTcsd, MBI C IIOJHBIM

npaBOM MOXKE€M TOBODHUTH O CpefHeil dHeprum, KOTOPOi

o6najgaroT yacTUIB cucTembl. Ho cpeussa cuia B3auMO-

HelicTBUSA YacTUll APYr C APYI'OM He COXpaHSETCHA, U IS

60JBIIO COBOKYIHOCTH 4YaCTHUI[ TaKoe IIOHATHE TepseT
CMBICJI.
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Cuapl B3aUMOJAEHMCTBUA MeEXAY OTAENBHLIMH IIapaMu
YaCTHI, CUCTEME: PABHLI II0 BeJWYHHE M HAIPaBJIEHE
HaBCcTpedy Apyr Apyry. Ilostomy noxnas cymma cux,
deiicmeyoujux 6HYmMpu cucmemsl, BooGIle pasHA HYJIIO.
MoKHO TOJBKO TOBODHUTH O TOIi cpeAHeil cuie, ¢ KOTOPOii
cucmema (Hampumep, ras B LUJIHHApe) Oeiicmeyem Ha
KaxKoe-Hub6yob nocmopoHHee meno (Hampumep, Ha IOp-
meHb, 3aNHpamIuii ras).

OTMeTUM emnje OAHO o0O6CTOATEALCTBO. VI3MeHeHU®
COCTOSIHMSA BellecTBa IO BJIMAHUEM BHEITHHUX BO3Aeii-
CTBUif Bcerja CBA3aHO C M3MEHeHUeM ero sHepruu. Ho
9TO M3MeHeHHe He paBHO paboTe cmJ, KaK B MeXaHHKe.
YafiHUK Ha NOJANTEe NPECHOKOHO BBIKKUIIAeT, XOTA He
BUAHO CHUJI M MeXaHHYecKas paboTa He coBeplIaercs.

3az0Jro A0 TOro, Kak B HayKe IIO-

06 ogHoMm ABHUJINCHL NPEACTABJIEHUS O MOJIEKY-
BenHKOM cnope JAPHOM JIBH)KEHHH U €ro CTaTHCTH-
YeCKOM ONHMCAHMUHM, B HeApax caMoif

MeXaHUKH BO3HHMK TaKoOif, Ha NMepBHIH B3risjx, He OYEHb
YK BaXXHBIM BONPOC: MrHOBEHHO JIH OCYIIECTBJIACTCH
B3auMOJeiicTBHe MeKAy TejlaMu, HMJIHU IJS DTOro Tpe-
6yerca ompefesieHHOe BpeMsa? ' o
- B r;zaBax 0 rpaBHTaIlMOHHBIX M 3JIEKTPOMATHUTHLIX
cujlaX MBI IIOAPOGHO pacCKakeM O CIIOpe CTOPOHHUKOB
«TJaJbHOOEeHCTBUSA», T. €. MIHOBEHHOI0 B3aHNMOZEHCTBUS
NpsAMO Yepe3 IYyCTO€ IIPOCTPAHCTBO 6e3 KaKUX GBI TO
HU OBLJIO NMOCPEZHHKOB, M TeX, KTO OTCTAauMBaJl HIEI0
6au3KoeMCTBUSA, IPAMO HPOTHUBOIOJOMKHYIO IepBOH.
AprymeHTEl, HAMETHBIINE IepejioM B dTOM CIOpe, IIO-
SIBUJINCH ONHOBPEMEHHO C CO3JaHMEM TEOPHU 3JIEKTDPO-
MATHHUTHBIX aABJeHuit. Y T aprymMeHTsl GBLIM B MOJABL3Y
6au3KogeiicTBUA. 3AeCh BIEepBBIe CO BCeHl OUeBUAHOCTHIO
BBHIACHMJIOCH, YTO BECTOUKA O KaXXJOM 3apsfe, UJIH TOKe,
He MIrHOBEHHO Pa3HOCHUTCS Ha Jio0bleé pAaCCTOAHHUA, UYTO
mepejaua B3aMMOJENCTBUSA IMPOUCXOAUT JIMIIL 3a OIpe-
IelleHHOe BpeMmsa. MHBIMH cJIOBaMH, JI060il «CHUrHAJ»
pacnpocTpaHseTcss XOTA M C O4eHb GOJILIIOM, HO BCe e
He 0eCKOHeYHOH ckopocThbio. I Kak TOJIBKO 3TO OBLIO
JOKa3aHO, cpa3y ’Ke BCTAJ BOIPOC: a KaK ’Ke HBIOTO-
HOBCKasg MexaHuMKa? Bear B MexaHHKe HAefiCTBHA Tel
APYr Ha JApyra Bcerja SBJSAOTCSA B3auMHBIMU. CuHia,
¢ KOTOpOif, K IpuMepy, KHHUra AaBUT Ha CTOJ, pPaBHAa
10 BeJWYMHE U NPOTUBOIMOJIOKHA 10 HANIPABJIEHUIO CHJIIe,
JelicTByIomieii co CTOPOHHBI cToJia Ha KHurY. [leiicTBité
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Bcerja paBHO IIPOTUBOJEHCTBHIO COTJIACHO TPETHEMY 3a-
Kony HpyroroHa.

Ecau xe GbICTPO mepeABUHYTHL OAMH M3 JBYX B3aH-
MOJEHCTBYIONINX 3apANOB, TO APYroil HEKOTOpOe BpeMs
aTOro He mouyBcTByeT. Ha Hero 6yher JeiicTeoBaTh
IpeXHsA Cuja, B TO BpeMs KaK IEepBHIi, eABa mepeMme-
CTHBIINCH, Cpa3y JKe OKakeTcs IOoJ [HelicTBHEM H3Me-
HUBMIUXCA cujid. JlelicTBMe OKABEIBAETCA HE PAaBHBEIM
IIPOTHBOEHCTBUIO.

9TO He MeJOYb H, KAK MBI YBUOMM B JHaJbHelimem,
He cayuaiiHas feTans. Bce zesno B ToM, 94TO nocpedHuk,
evicmynaowull npu ésaumodeiicmeuu 3apados — anexmpo-
MAZHUMHOE NoJe,— He ABAAEMCA MexaHu4veckKoil cucme-
MO, T. e. He MOXeT OBITh ONMHCAHO MexaHMKOi Hpio-
ToHa. O6 3JIeKTPOMATHHTHOM II0JI€ HeJIb3S F'OBOPUTEH KaK
0 CHCTeMe MAaTepHAJLHBEIX TOYeK, ABMIKYIIHMXCHA IO 3a-
KOHAM HBIOTOHOBCKOHI MexaHuKH. CaMbIifi $3BIK Mexa-
HUKM, BeCh apceHaJl ee 06pa30oB He IOAUTCH 34eChb AJs
onmucanua oGLeKTa.

Ecau ¥ MOXXHO rOBOPUTH O JEHCTBUM CHJI HA YACTHUILY
CO CTOPOHHI IIOJISI, TO I'OBOPUTH O CHJe, AeHCTBYIOuIEk
Ha I10Jle CO CTOPOHBHI YACTHIHI, YiKe HeJb3sA. ITO OYEeHb
BaxHo! Eciu TepseT CMBICI MeXaHHUYECKOEe OIIHCAHUE,
TO HYKXHO BBOJAHUTH KaKue-TO APYyrue MepuJja B3auMojgeii-
crBusa. WckaTep UX JOJIr0 He NPUXOAUTCA. JHEPrusa
8lleCh IIPEBOCXOAHO CIIPABJIAETCA C STOH pPOJBIO.

TlonosxeHue Bemieil B TEOPUU DJIE€KTPOMATHUTHBIX SB-
JeHHuil OTHIOAL He MCKJIIUHUTEJILHOe. 3aso0esasuilas me-
neps Ge3ycnosHoe zocnodcmeo mouxa 3perus 6ausxodeli-
cmeéus, m.e. 63aumodeiicméus nocpedcmeéom mex UL
UHbLLX noaeli, HaKkiadviéaem 0zpAHUYEHUR HG UCNONL308A-
Hue cul KaK UuHcmpyMmenma OnA ONUCAHUA 63AUMO-
Oelicmeuii, HO He sHepzuU.

HecmoTps Ha Bce OCJOMKHEHUHA, CBA-
B atom 3aHHBIEe C BBeJleHHeM moJieli, Mexa-
He NoMecCTHLb

NPy KHHKY uuka HploToOHA BCe Ke BIIOJIHE ycC-
nemHo pa6oTaer, Hampumep, IpH
ONUCAHUM [ABMIKEHUS 3apAKEeHHEIX TeJ B 3aJaHHEIX
5JIEKTPOMATHUTHEIX IOJAX. (2JIeKTPOMArHUTHHIE IOJIA,
pasymMeeTcs, He IOLUMHAIOTCA 3aKOHAM MeXaHWKH, pac-
NPOCTPAHAIOIIUM CBOIO BJACTb TOJHLKO Ha [JBHUIKEHHE
camux Tea.) Ho gmaske Takaa IIOJOBHHYATAs IOZHOCTH

MeXaHUKHM MMeeT MeCTO ZAaJieKO He Bcerja.
B Mupe sjieMeHTapHBIX YaCTHIL C IOMOIILIO CUJ HeXb-
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35 ONUCHIBATH B3aUMOJeHCTBME He TOJBKO OGOJBIINX
KOJIJIEKTHBOB YacCTHI[, HO U OT/€JbHHX HHANBUIYYMOB,
HACeJAMIINX STOT MHD.

B mMexaHuUKe NmpuHHMMAaeTcd, YTO TEJO ABUIKETCA IO
OmpeZeseHHOH TPaeKTOPHU M B KaxJoH TOuKe TPaeKTo-
pUH uMeeT OIpeJeJIeHHYI0 CKopocTb. Ilox neiicTBuem
CHJIEI 5Ta CKOPOCTh MeHsJeTCA OT TOYKH K Todke. B ciy-
yae ’Ke JBHIKEHHS 3JeMEHTApHBIX YACTHUI, CKOPOCTH B
TOYKe He HMeeT HUKaKOro OIIPeJeJIeHHOTO 3HadYeHHS.
dJleMeHTAPHYI0 YaCTHUILy, HAaIpUMep »JEKTPOH, HeJb3f
paccMaTpHBaTh IPOCTO KaK IIAPUK OYeHb MAaJbIX pas-
MepOB. JDJIEKTPOH HECOMHEHHO ABHUIKETCHA B IPOCTPAHCTBE
C TeueHUEeM BpEMEHH, HO 3TO JBHIKEHHe HeJb3sd IIpej-
cTaBUTh cefe HArJISAHO Kak IepeMelleHue BXOJH HEKO-
TOPOil JHHUHM — TPAeKTOPHUH. A H3MEPHUTHh CHJIY HeIO-
CPEJCTBEHHO C IIOMOINBI0 IIPYJKUHHBIX BECOB B MUKDO-
MHpe HeBO3MOXKHO. B aToM HeJNb3s MOMECTHTh IIPY KHUH-
Ky AJA HU3MepeHMHA CHJB B3aNMOJEHCTBUA SJIEKTPOHA
Cc AAPOM.

Bcsa kinaccuyeckas MexXaHUKA, a BMecTe ¢ Heil u mo-
HATHEe CHJBl, He NPHUMEHMMBI, BOoOOIle roBops, K 3Je-
MeHTapHBIM uacTuiam. XapaKTepu30BaTh TOUHBIM 06-
pasoM B3auMoOJeiicTBHe DJIEMEHTADHBIX YaCTHI], B aTOMax
¥ ATOMHEIX fAZpPaxX C IOMOINLIO CHUJI HeJb3s. DHEepreTH-
YyeCcKoe OIHMCaHue 3JeCh CTAHOBHUTCHA €NUHCTBEHHO BO3-
MOJKHBIM. DHEeprus HacTOJBKO YHHUBepCaJbHA, UYTO 3aKOH
COXpaHEHNs SHEePTHU DPACIPOCTPAHAETCS M Ha DJIeMeH-
TADHBIE YaCTHIBI, npuobGperas, mpaBja, Npu 3ToM 60-
Jee CJIOMHYI0O dopmy.

TeM He MeHee M B aTOMHOIl pusuke
Cuna — YacTo roBopAT O cmiax. Bce, Ha-
B3aMMOAENHCTBHE BepHOEe, CJBINAJU O HAJEPHBIX CH-
Jax, HeHCTBYIOIIMX B aTOMHOM SJ-
pe, 00 5JIEKTPOMATHUTHBIX CHJIaX B3aMMOJEIICTBUS dJie-
KTPOHOB M T. A, B »Tux ciayuasax MBI BCTpeyaeMci C
HOBBIM U, HAJ0 HaJeATHCA, MOCHETHUM 3HAUYEHUEM DTOTO
YAHBUTEJIHHOIO CJI0Ba. ITO yKe He Te CHJB], C KOTOPHI-
MH HMeeT JeJji0 MeXaHHuKa. T epMUH «CUaa» CMaHOSUMCA
30ecy cuHoHuUMOM cnO6a <«83aumodelicmeuer. ITO yxe He
TOYHO OIpeJeJeHHAas KOJINUeCTBeHHAs BeJHYWHA, KO-
TOPYIO MOJKHO HM3MEPHUTH, MOXKHO IIOCTABUTHL B ypaBHe-
HUe, ONHKCHIBAIOIllee peaJibHbIe INpoLecchl. JTO IIPOCTO
KadyeCTBEHHOe OIlpejiejieHUe THIIA B3aMMOZLEHCTBHS, YKa-
3aHMe Ha ero IPUPOAY.
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‘Taxum o6pas3om, B COBpeMeHHO HayKe CIOBO «CHJIa»
YIOTPEGAAIOT B ABYX CMBICJAAX: BO-IIEPBHIX, B CMEICJe
MeXaHUYECKOM CHJIEI, M 3/leCh OHA SABJIAETCA TOYHOMH KO-
JUYEeCTBEHHOII Mepoif B3auMoAelicTBUA, U, BO-BTOPHIX,—
ropaszo damie — 0003Ha4YaeT IIPOCTO HaJMyue B3awu-
MOJEeHCTBHA OIpelesIeHHOr0 COpTa, TOYHOM KOJIHYeCT-
BEHHOH Mepo# KOTOpPOro MOJKeT OBITh TOJILKO 3Heprusd.
T'oBopsa, HanipuMep, O AAePHBIX CHJIAaX, MBI MIMEEM B BUAY
MMEHHO BTOpO€ 3HauyeHHe STOro cJoBa. BKIroUuThH sAxep-
HBIe CHJB B paMKHN MexaHUKHM HbIOTOHA NPUHIUNUAID-
HO HEBO3MOJXKXHO.

KoneuHo, MOKHO GbliI0 GEI OGOiiTHCH M Ge3 ymoTpes-
JeHNA CHUJBI B 3TOM HOBOM 3HAa4YeHUH. B HEKOTOpoM
cMBICTIE BTO Bexb miar Hasax. Ho, mo-BugmMomy, mpu-
BBEIYKA K DTOMY CJOBY CTOJIb BEeJIMKA, OHO CTOJIb IIPOYHO
BONIJIO B HAIN ASHIK, YTO OyZeT COXPAHEHO U B JaJb-
HelieM.

" CioBa He TOJIBKO B OONIeyIOTPeOHUTEJIBHOM SSHIKE,
HO ¥ B HAYYHOM JKHBYT CBO€ii 0c060if JKH3HBIO M BHIKH-
HYTH HX HEJb3d HH C IIOMOIIBIO «PAa3yMHBIX» JOBOJOB
IpOTHB HUX, HM B 3aKOHOJATEJHHOM MOpPAJKE.

4,

Crombko cun Mul pemngu Has3BaTh 3Ty KHUTY

B npupopel «CHIB B TIDHPOZE», UMes B BUAY

TIaBHBIM 00pa3oM BTOpOe 3HaYeHHe

5TOr0 CJioBA B CcOBpeMeHHO#i Hayke. Ho B 6GoJbumiom

uHCcie CAy4yaeB CHJIBI, O KOTODBIX IOHAET pedb B JaJb-

HelIleM, MOYXHO NMOHHUMATh M B 0oJiee Y3KOM <«MEéXaHHJe-
CKOM CMEICJIE».

Ham pacckas B mepBylo ouepeAb OyHAeT IIOCBSILIEH
npupoje Cuji, T. €. BOIPOCY, OT PACCMOTPEHUA KOTOPOTO
MeXaHHKa OTKA3HIBaeTcs. 3lech Cpasy JKe BO3HHMKAaEeT
npobJjieMa II€PBOCTENEHHOIH BaKHOCTHU: CKOJBKO pas-
JMYHBIX THUIIOB CHJI, T. €. THIIOB B3aMMOJeHCTBUIA, Cy-
mecTrsyer B wmupe?

B HacTrosmiee BpeMs, KOrja roBOPAT O €JMHCTBO
NPHUPOALI, OOBLIYHO MMEIOT B BHAY €AUHCTBO B CTPOEHUU
BellleCTBa: BCE TeJA NMOCTPOEHHI BCErO JIMIIb U3 HECKOMAb-
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KHX COPTOB D3JEeMEHTaApPHHX uactuli. OXHAKO B 3TOM
NPOABJAETCA TOJBKO OfHA CTOPOHA €JMHCTBA IPHUPOAHI.
He mMeHee cyiiecTBeHHO M Jpyroe.

Hecmo'rpa Ha YJAUBUTEJbHOE paanooGpaane B3aMMO-
IeiicTBUI TeJ ApPYr c APYrom, B3auMojeiicTBuii, CBOAMA-
IUXCA B KOHI[E KOHIOB K B3aHMOeiiCTBHIO 9JIEMEHTaPHEIX
YacTHI[, B NPHPOJe II0 COBPEMEHHBIM XaHHBIM HMEETCH
He GoJee ueTHIpEX THUIOB B3aHUMOJAEHMCTBUIi: BCeMHDHOE
TATOTeHUE, 3JIEeKTPOMArHUTHBLIE, SJepHbe U cJjaldule
B3aumoZeiicTBuA *¥). M3 HHX TOJBKO JBa IepBEIX
THIA MOYXXHO pacCMaTpUBaTh B CMbICJAe€ HBIOTOHOBOM
MexaHUKH. C IPOSABIEHHSAMH BCEX UETHIPEX THIIOB CHJI
MEI BCTpedaeMcs, U3ydyas TO, YTO IIPOMCXOAUT B Gesrpa-
HUYHEIX IpocTropax BceseHHoif, Ha Haureii nianere,
uceyenys nw000i KycoueKk BellecTBa, JKHUBBIE OPraHU3MHI,
aToMbl, aTOMHEIe fAApa, B3aUMHBEIe IIpeBpAalleHUSA dJIe-
MEHTapHEIX YaCTHII.

O rpaBHUTAIlHOHHEIX, 2J€KTPOMAarHHTHBIX, anepnmx
n caabmx B3aumMogeidicTBUAX MH 3HaeM MHoroe. Mum
HAYaJIM NOHUMATH, B YACTHOCTH, YTO 3J€KTPOMATrHUTHLIE H
ciaabre B3aUMOJeHcTBUSA ABISAIOTCA PA3JIUYHBIMH IIPOSB-
JeHUAMH €eJWHOTO «3JIeKTpocyaaboro» B3auMMOAeiicTBHA.

Yro ke mojpa3yMeBaeTcss IIOA CHJIAMH pa3JINYHEIX
TunoB? IlouemMy .M KakK MBI MOJKeM, ONUpPAAChL HA HHUX,
O0'BACHUTE OrpPOMHOe 4uKCJ0 ABJeHui? OTBer Ha 3TH
BOIPOCHL M COCTaBJIfAET COJAep’KaHUE KHUTM.

EauHCTBO CHJI MPHUPOALI HePa3pPBIBHO CBA3aHO C €AHH-
CTBOM B CTpOeHHH BemecTBa. OZHO He TOJBLKO HE MEIC-
aumo 6e3 Zpyroro, HO CKOpee MOJYKHO CKas3aTh, YTO TO
M Apyroe BHIpajkaeT pa3HbIe CTOPOHEI I'IyGOKO 3aJI0KEH-
HOT'O B Ipupoje Belleil exmHcTBa MHpa. CpaBHUTEJILHO
MaJIOMy YHCJY COPTOB BJIeMEHTAPHHIX YaCTHI] COOTBET-
CTBYeT ellle MeHbIlee 9HCJI0 TUIIOB B3auMOJeliCTBUH MeK-
Ay uumu. U sT0 ynucio, K TOMY K€, 10 MHEHUIO TEOPETH-
KOB JIOJIJKHO €elle YMEeHBIIUTHCH.

_ Temepsr Ham pacckas IoHJeT o ca-

Yro Gyper MOM TJIaBHOM. YTO IpeACTABJIAIOTP

B Khurel co60ii nepeyucieHHbIe TUIEI B3aKMO~
HeHCTBUII U KaK OHM OBLIM OTKPHI-

ma1? Kaxum ob6pasom OecuucieHHOe MHOroo0pasue IIpo-
ABJIEHUN B3aMMHEIX JeficTBMIl TeJl APYr Ha APYyra MOJKHO.

*) Mxl He KacaeMCsl TaK Ha3hHIBaeMbIX HECHJIOBEIX B3aMMOAEHCTBUI, .
BHpaXaeMHX B KBAHTOBOH MexaHuke npunuunom Ilaymm.
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OOBLACHUTL, HeMHOTMMM o6mumMu 3axoHamu? Kaxora
chepa AeiicTBHA pPa3JIMYHEIX CHJ B IIpUPOJE, KAKOBA HX
poJb B pasJuuHHIX mnpoueccax? HyxHO paccrkasaTs
0 B3aMMOOTHOIIEHUY CUJI; O TO rapMOHHMM CHJI IIPUPOLIHI,
KoTopasa ofecmeuywBaeT OTHO CUTEJIbHYIO yCTOMYUBOCTD,
a Tak)ke HelpepbIBHOEe pas3BUTHEe, O0HOBJIeHHe Bceien-
HOif, TJle BCe CUJIBI B pABHOH CTemEHH HeOOXOMMMEL.
HaxoHell, HeJp3s O06OUTH MOJYaHHEM COBpEMEHHEIe
(ZOBOJBHO YCIIENIHBIE) INONBITKY CO3NAHUA eAUHOM Teo-
puUX BCeX CHJ B IIpUpoJe.

Ms1 HayHeM C¢ TOro, ¢ 4ero B dbu3KHKe HayaJCA IIPO-
ecCc M3y4YeHHMA IpUpPOABI cui. HauHeM ¢ pacckasa
0 CHJIaX BCEMHUPHOI'O TATOTE€HUS, WX I'DABHTAIMOHHBIX
cuwiax. I'paBUTAalMOHHBIE CHJIBL CTOAT B Havajle TOii
IMOpa3uTeJbHOM e OTKPBITHI, KOTOpas NpUBeJa K yC-
TAHOBJEHHIO €JWHCTBa CHJ IIPHUPOJHI.



TJraba Giopran

rPABUTALIUOHHDIE
CUIIbl

Texau Ayroio 3Be3nbl —
u 1o Hac!

Cuanu mogam 30pu —
u a0 Hac!

Omap Xaitam, «Py6aiius




1. Om AHnaxcazopa  do
Hbvromomna.

2. 3aKoH 6ceMupHOZO0 Mmszo-
meHus.

3. I'pasumauusa 6 deiicmeuu.

4, I'eomempusa umasazomeHrue.




Beckoneutoe B «MaremaTHuecKHX Hauajlax Ha-
napenue TYypa’dbHOil duI0OCODUU» BEIHKOTO
HpioTOHA €CTh PHCYHOK IIOJ HOMe-
pom 213, sameuaTeNbHBI# TeM, YTO IPU Bceil cBoeil mpo-
CTOTE€ OH IIO3BOJIAET NOHATH TIJIYOGOKYIO CBA3bL MEXAY
«3eMHOIM» U «HeGecHO» MexaHUKOH. B moamucu Kk sTomy
PHCYHKY roBOpDHUTCS: «BDpolIeHHBII KaMeHb OTKJIOHUTCH
noj peiicTBHEM THAMKECTH OT NPAMOJHHEHHOro mMyTH H,
onucaB KPUBYIO TPAeKTODHIO, ymaJeT HaKOHell Ha 3eM-
mo. Ecaun ero 6pocuTh ¢ 0OJBIION CKOPOCTBHIO, TO OH
vrajger gajasimes. IIpomosxas oTH paccykieHus, Hpio-
TOH NPUXOLHUT K BHIBOAY, YTO €CJU ObI HE COIPOTHBJIEHHE
BORAYXA, TO IO [JOCTHMKEHUH JOCTATOYHOM CKOpOCTH
TPAEGKTOPUSA CJeJIaeTCH TaKoif, UYTO KaMeHb MOJXKET BO-
ofme HHUKOrjga He NOCTHUIrHYTh IIOBEPXHOCTH 3eMJH, a
CTAHeT JBUraThCsl BOKPYr Hee, <«IOZOOGHO TOMY, KakK
NJaHeTEl ONMCHIBAIOT B HeGECHOM IIPDOCTPAHCTBE CBOH
op6utel». Henb3as He BCHOMHHTL 3STOH IIUTATHL 0CO-
6enHOo ceilfyac, IOCJie MHOTOYHCJIEHHBIX 3aIyCKOB MC-
KVCCTBEHHBIX CIYTHHKOB H KOCMHYECKHX KopabJeii.
UTtak, aBUKeHHe NJaHeT, Hanpumep JIYHBI BOKPYT
8eman uau 3emuau Bokpyr CoiHIa,— 3TO TO ke mafe-
HHe, HO TOJBKO IajieHue, KOTOpOe AJHUTCA GEeCKOHEeYHO
poaro *). IlpuumHOii TAKOro <«HajeHusA», UAET JHU peub
neXCTBUTENBHO O NAaJieHHHM OOBIYHOTO KaMHSA Ha 3eMJIo
NJM O ABUKEHUH IJIaHeT MO MX opObuTaM, SBJISETCA CHJIA
TATOTEeHN .

Jloragxa o eIMHCTBE IPHU-
YMH, YOPaBJIAIOIIUX ABUXKE-
HUEeM IIJIaHeT M NajeHueM
BEeMHBIX TeJI, BHICKa3hIBajlach
YYeHBIMH elle 3aJoJiro Mo
HsioToHa. ITo-Bumumomy,
NepBEIM SICHO BBICKA3aJl 3Ty
MBICIB Trpeueckuit duaocod
Anakcarop, Berxogen us Ma-

%) Bo BCAKOM ciydae, ecau
OTBJIEYLCH OT IlePexofa DHEePTHH B
«HeMeXaHU9eCKHe» GOPMEL.
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Joii Asum, xuBmuili B Apunax mouTu JABe THICAYU JeT
Haszax. Ox roBopumi, uro JIyna, ecam GbI He ABUraJjach,
ymaJjia Ol Ha 3eMJI0, KaK I1afaeT KaMeHb M3 mpamu., He
mpaBga Ju, CKa3aHO HEIJIOXO0, OCOGEHHO eCJH Y4ecTh,
4TO TaKoe BHICKa3bIBaHUE IIOSABHJIOCH GoJiee yeM 3a ABa-
Auats BexoB A0 HpioToHa.

OfHaKO HUKAKOTO IPAKTHYECKOI'O0 BJAMSAHUA HA pas-
BHUTHEe HAyYKH TreHHaJbHas Jorajka AHakcaropa, Io-
BHAUMOMY, He mMeJa. Eil CcyIeHo ORIJIO OKa3aThCSa He
NOHATOH COBpPeMEeHHHKaMH M 3a0bITOH HOTOMKAMH. AH-
THYHBEIE H CpeJHEBEeKOBBIE MBICIHTENH, Yhe BHUMaHHE
NpHUBJIEKAJ0 ABU)KEHUE IJIaHeT, OBIJIM O4YeHb AaJeKH OT
IIpaBUJILHOrO (a yalie BooOIue OT KAKOTro OBl TO HU OBLIO)
HCTOJIKOBAHUA IIPUIHH 5STOr0 JBHKeHHsA. BeAb aaxe
Besukuii Kemisiep, cymeBmInii 1jeHOH THraHTCKOrO TpyZAa
chopMyIHpPOBATh TOUHBIE MaTeMATHYECKHE 3AKOHBI JBH-
JKeHUS NJIaHeT, CUMTAJ, UYTO IPUIHHON STOrd ABHIKEHUSA
aBiaderca BpameHue CoJHIA.

Coraacuo npexacraBieduam Kennepa, Coxanie, Bpa-
masach, MOCTOAHHEIMH TOJYKAMH yBJIEKAeT NJAaHeTH BO
Bpamenue. IIpaBza, ocTaBajJioOCh HENOHATHEIM, MOYEMY
BpeMsa o6GpaljeHus njaHeT BOKpYyr CoJIHIA OTJIHYAETCS
or mepuoia obpameHus CoJsHIla BOKPYr cBoeil ocH.
Kennep nucain 06 aToMm: «...eciu OBl IJIaHETH He 06Jaja-
JIM MPUPOAHBIMHM COIIPOTHBJIEHHUAMH, TO HEJb3d OBLIO OLI
yKa3aTh IIPUYUHBI, NI04eMy OBl HM He CJefoBaTh B TOY-
HoctH BpameHuio Cosxina. Ho XoTa B AelicTBUTENHLHOCTH
BCe IIJIaHETHI ABMIKYTCS B TOM JK€ CaMOM HalpaBJIEHHH,
B KOTOPOM coBepuraercss u BpameHue CoJIHIIa, CKOPOCTH
UX ABUJKEHHA He OJUHAKOBa. J[lejso B TOM, 4YTO OHU
CMeNIUBAIOT B H3BECTHBLIX IIPOIOPIHAX KOCHOCTH CBO-
eifi CcOOCTBEHHOII MacChl CO CKOPOCTBIO CBOEro JBH-
JKEHUA».

Kensiep He cMOr mOHATH, YTO COBIIaJeHHe HaIpaBJe-
HUL JBM KEHHA NJaHeT BOKpyr CoJIHIIa ¢ HANpaBJIeHHEM
Bpamenusa CoJHIIa BOKPYI CBOEH OCH CBSI3aHO He C
3axonamu 06uldceHus naaHem, a ¢ npoucxoycOenuem Ha-
mreit Conneunoii cucremMbl. MICKyCCTBeHHAA IIJIaHETA MO-
JKeT OBITH 3amylleHa KaK B HaOpaBJeHUH BpalleHHusd
CosHna, TaK ¥ NPOTHUB STOro BpAaIlleHHUA.

Topasmo G6amsxe, uem Kenisep, momomres ¥ OTKPBITHIO
3aKoHa HmpuTAxeHusa TeJ Pobepr I'yk. Bor ero momnus-
HBIe cJioBa u3 paGoThl mof HasBaHueM «IlomeiTkKa U3Y-
JyeHHUS ABUMKEHUS 3eMJH», Brlreauieii B ¢cBeT B 1674 roxy:
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«51 pa3oBBI0O TEOPHIO, KOTOPASA BO BCeX OTHOLIEHUAX CO-
raacyercs ¢ OoOIeNIPH3HAHHBIMU IPaBUJAMM MeXaHUKH.
Teopuss aTa OCHOBHIBaeTCA Ha TpeX MAONYUICHUAX: BO-
NepBBIX, 9YTO Bce 0e3 MCKJIIOYeHHs HebGecHEIe Tesa o6Ja-
Jlal0T HaNpaBJIEHHBIM K HX IEHTPY IPUTAKCHHEM WJIH
TAXKECThIO, OJaroiaps KOTOPOH OHM IPUTATHBAIOT He
TOJIBKO CBOU COOCTBEHHBIE YACTH, HO TaK)Ke ¥ BCe HaXOo-
asmuecda B chepe nx feiictBua mebecurle Tesa. CoraacHo
BTOPOMY ZAOIYIIEHWIO BCe TeJjia, ABHIKYIIUECH IIPAMOJIU-
1efiHO M paBHOMEPHHIM 06pas3oM, GYAYT ABUraThbcd IIO
NpAMOil JHMHHUM AO TeX IOp, MOKA OHHM He GYAYT OTKJO-
leHE KaKOoH-HuMOyAb CHJOH M He CTAaHYT OIIUCHIBAThH
TPAEKTOPHHU IIO KPYIY, IJIIUNCY UIX KaKOH-HUGYAb ApY-
roif meHee mpocrtoi KpmuBoii. CoriacHo TpeTbeMy IOIY-
IIEHHIO CHJIBI IIPHUTSKEHUA JNefCTBYIOT TeM OOJIbllle, Y4eM
0aM)xe K HUM HaXOJATCS Tejla, HAa KOTOPHIE OHM Jeii-
cTBYIOT. I He MOT ellle YCTAHOBHTH IIPH IIOMOIIH OIBITA,
KAKOBH pa3JIMYHBIe CTeleHU npuTaxenna. Ho ecau pas-
BUBATh AAJIbllle 3TY HZAEI0, TO ACTPOHOMBI CYMEIOT OIpe-
HeJUTh 3aKOH, COIJIACHO KOTOPOMY HABHJKYTCHA BCe He-
GecHble TeJya». )

BOUCTUHY MOJMKHO JHIIL HU3YMJIATHBCH, 4YTO caM I'yK
He 3aX0TeJl 3aHATLCA Pa3BUTHEM 3TUX ulel, CChLIAsCh
HA B3aHATOCTh APYTrHMH paboTaMH.

HUcropus orkpritus HrloToHOM 3a-
Mexanuia HbloTona KOHa BCEMHPHOrO TATOTEHHA AOCTA-
M TAroTeHue TOYHO M3BecTHa. IlosToMy BpAx Ju
CTOMT MOAPOOGHO pacCKaskIBaTh, YTO
BIIepBBEIE MBICJIb O TOM, YTO IIPHPOJA CHJ, 3aCTABJISIONINX
najaTh KaMeHb M OIpeJeAlUX ABUKEHHE HeGeCHBIX
TeJ,— OJHA M Ta J)Ke, BOBHUKJA eume y HrloToHa-cTy-
LeHTa, 4YTO IepBbie BBIUMCJEHHS He NAaJH IPABUILHBEIX
pe3yJbTaTOB, TaK KaK HMMeBIINeCd B TO BpeMs JaHHEIE
o0 paccrogHHH OT 3eMiau Ao JIyHB GBHLIN HETOYHBIMY,
yTo 16 JeT cmycTd NMOABMJIKCHL HOBEIE, MCIPaBJEHHLIE
cBefieHnsa 06 aTOM paccrosgHuu. Ilocie Toro Kak OBLIK
npoBeZleHBI HOBEIE pacueThl, OXBaTHUBIINE JABUKeHuA JIy-
HBI, BC€X OTKPBITEHIX K TOMY BpPEMEHH IJIaHET COJIHEYHOMH
CHUCTEMBI, KOMET, IPHJWBEI M OTJHUBLI, TEeOpHA ObLIA
ony6JIuKOBaHa.

OTKpHITHE BaKOHA BCEMHUDHOI'O TATOTEHUS IO NIpaBy
CcUMTaeTCA OJHMM M3 Bejauuaimmx TpuyMboB HayKH.
U, ceaswiBas sToT TpRyM® ¢ nmeHeM HrpioTOHa, HEBOJIBHO
XoueTcA CIPOCUTH, IIOUYEeMY MMEHHO 3TOMY I'€HUAJHHOMY
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eCTeCTBOUCIIBITATENI0, a He Iaauiero, Hampumep, OT-
KDBIBIIEMY 3aKOHBI CBOGOAHOTO majeHUA TeJ (U, KCTATH
CKa3aTh, yAeJsABIUIEMY AaCTPOHOMHM Topasfo 6oJblre
BHuMaHusi, yeM HrioTOH), He PoGepty 'YKy miaIu Komy-
Jau60 M3 IPYrux 3aMedaTeJbHEIX IIPeAUIeCTBeHHUKOB HIH
coBpeMeHHUKOB HpIoTOHA yAasoch chesJaTh 3TO OTKDHI-
THE?

Jleno 3aech He B IpPOCTOii cIydyailHOCTH, He B majalo-
mMUX s16JI0KaX U Jaske He B CTEIEHH M'eHHAJbHOCTH, XOTH
3TO0 OOCTOATENbLCTBO, KOHEYHO, BeChMa CYIIEeCTBEHHO.
T'naBHBIM, OIpeEAEeNSIOUIMM SBUJIOCh TO, UYTO B pPYKax
HepooToHa OGBLIM OTKPHITHIE MM 3aKOHBI, IIPUMEHUMBIE K
OIHMCAHMIO JIOOBIX ABMKeHuM. UMeHHO 5TH 3aKOHBI, TO,
4yTO MBI ceiiyac HasslBaeM MexaHuKoii HploToHA, mM03BO-
JUJA C TOJHON OUYEeBHIHOCTBLIO IOHATHL, YTO KOpPHEM
BCceX SfABJIEHWI, OCHOBOIi, ompegensmneii 0coGeHHOCTH
ABM)KEHU A, ABIAAIOTCA CuJbl. HbIOTOH OBLI IEpPBEIM, KTO
aGCOJIIOTHO SICHO IIOHHUMAJ, Ym0 UMEHHO HYXXHO HCKATh
AN OGBLACHEHMS JBHIKEHUS IJaHeT,— UCKAMb HY*CHO
6blI0 CUNBL U MOJABKO CUJbL.

Kensepom OBIIM TOYHO YCTAHOBJIEHBLI TPaeKTOPUU
NJaHeT COJHEeYHOM CHCTeMBI, OBIJIO HalifleHO, KaK HO0JIO-
JKeHHMA IIJIaHEeT B IPOCTPAHCTBe MEHSAIOTCA C TedeHUueM
BpemeHu. Ilpu 3agaHHOH TpaeKTOpUM ypaBHEHUHE JBU-
JKeHHs INO3BOJISET HEeMeJJIEHHO ONpeleJUTh CHJIY, BHI-
3BLIBAIONIYIO paccMaTpuBaeMoe [JBUJKeHUe. OTa 3ajada
u Opia perreHa HbIOTOHOM.

Yro xe mpeAcTABIAAIOT coboii atu cunn? Kaxkosa ux
poab, ux mecto B mpupoge? M, HaKoHell, KAKOBO HX
dusnueckoe npoucxoxgeHue?
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BonpocoB, xak BuguTe, HeMaJO, U IHOJHOTO HX pe-
IIeHUA CeroAHs MBI elle He mMeeM. Ha HHUX JOJIKHA OT-
BeTUTH GU3uKa 3aBTpamrHero Ausa. Ho mHoroe, u B mep-
BYIO ouepeAb CaMBIii 3aKOH BCEMUPHOTO TATOTEHUS, YeT-
KO chopmynupoBaHHBIM HbIOTOHOM, y’Ke OaBHO CTAJIO
HOCTOSSHUEM HAYKH.

2,

Aesicteylor Ha Bce OpHO M3 cCaMBIX B3aMeyaTeJIbHEIX
' ""':’er;“a:”' CBOMCTB CHJ BCEMHPHOTO THAroTe-
HUfA, UJIH, KaK UX 9aCTO Ha3BLIBAIOT,
IpaBUTAIIMOHHBIX CHJI, OTpa’KeHO
yXe B caMOM Ha3BaHUH, faHHOM HbIoTOHOM: 6cemupHbie.
OTH CUJIBI, €CJIH TaK MOJKHO BEBIDA3UTHCH, «CaMble YHU-
BepcaJIbHEIe» CpeJu BCeX CHJI Ipupoasl. Bce, uTo mmeer
Maccy — a Macca Impucyiia Jiob6oi dopme, J060MY BUAY
MaTepHuH,— AOJI?KHO' HUCIBITHIBATH I'PaBUTAIMOHHEIE BO3-
geiictBus. VICKJIIOUEeHUST He COCTaBJSET Jake cBeT. Eciau
npescTaBiATh cefe HArJAJHO T'paBUTAIUOHHBIE CHJBI G
IIOMOIIbI0 HHUTOYEK, KOTOPEIE TAHYTCS OT OXHUX TeJ
K IDYruM, TO GecuHCJIeHHOe MHOJKECTBO TaKHX HUTOYEK
JOJIMKHO GBIO GBI IPOHM3EIBATH IPOCTPAHCTBO B JIOGOM
mecTe. IIpu 3TOM HeJIMIIIHE 3aMETHUTh, YTO IOPBATh TAKYIO
HUTOYKY, BaropoZUTHCSA OT TIPaBUTAIMOHHBIX CHJ He-
BO3MOXXHO. [l BCeMHPHOTO TSrOTeHHUSA HET Iperpazg.
Msr mMoixeM Bcerjja IOCTaBUTH HEIPEOJOJUMEI Gapbep
LIS DJIeKTPUYECKOTO IIOJs (TaKuM GapbepoM MOJKeT
CIYKUTH 9KPAH U3 JIOGOro JOCTATOYHO XOPOUIO IPOBO-
IALlero MaTepuaja); BHYTPb CBEePXIPOBOAHMKA, KAk
U3BECTHO, He NMPOHUKHET MarHiutHoe moJsie. Ho rpaBura-
IIUOHHOEe B3auMOJeHcTBHe CBOOOJHO IiepejlaeTcsl 4epes
J00bie TeJa. DKPaHBI H3 OCOOBIX BelleCTB, HEIpOHHUIlae-
MBIX [JJA TpaBHTAuU (BpoJe KeBOpPHTAa H3 poOMaHa
T'. Vannca «IlepBrle aiogu Ha JIyHe»), MOT'YT CyILIECTBO-
BaTh TOJBKO B BOOOpa’keHHHM aBTOPOB HayuyHO-daHTac-
TUYECKHUX KHHUT.
CpaBHUTEJIBHO HeZAaBHO IOSABHJOCH cooGlieHUEe 06
uaMepeHusaX GpaHIy3CKOro acTrpoHoMa AJijieHa, MpPOuU3-
BeJeHHEIX BO BpeMs COJIHEUHOI'O 3aTMeHusd. VI3 aHantusa

2 B. H. I'puropses, I fI. MAKnmes 33



STHX H3MEHEeHUIl KaK 6YJATO BBITEKAJ0, UTO CYINECTBYET
TPaBUTAIlMOHHAA TeHb, YTO CHJIa INPDUTSXKEHHUSI 3eMIH
CosHieM yMeHBIIAeTCH, KOrJa MeXAY HHUMHU HaXOZHUTCH
Jlyua. Uto e oxasajoch B geiictBureinruocTtu? Ilpocro
He GBIJIO YYTEeHO TO HM3MEHEHHE TeMIiepaTyphl HPHUGOPOB,
KOTOpoe Heu3GexHO BO BpeMs 3aTMeHuA. YIMeHHO 3TOT,
Ha IIepBBHIH B3rJAAK HE3HAUYHTENbHBIH »hdexT U BBea
Annena B 3abay:xjeHue. I3BeCTHOMY COBETCKOMY Gbu3H-
Ky B. B. BparunckomMy ¢ peKOpAHOH TOYHOCTBIO —
10712 oTr Beca Tela — YAAJOCH SKCIEPUMEHTAJIBHO JO-
Ka3aTh OTCYTCTBHME TIPABUTAI[KKOHHOI TEHH.
NUTak, rpaBUTAlMOHHBIE CHJIBI Be3-
Benuku nu JecylIM U BceIpoHUKawouu. Iloyemy
TPaEMTaLMORHLIC K€ MBI He - OI[yIliaeM- IPUTIKEHUS
cunbii GonpmuHCcTBa Tea? Ilouemy, Hampu-
Mep, IPUTSIKEeHe 3eMJIH 4yBCTBYeT-
cA HaA KaJkAOM MIary, a Jaske caMble BEICOKHWE TOpBHI,
9TH rpoMazhl KaMH#, €CIM M IPUTATHNBAlOT K cebe, TO
pasBe 4YTO TOJBKO OPJOB u akbnuHucteB? Eciau nmoacuu-
TaTh, KaKYI0 JOJIO OT NMPUTAKEHHA 3eMJH COCTaBIseT,
Hanpumep, NPUTAKeHHe JBepecTa (B caMbIX (Jarcmpu-
ATHHIX B CMBICJIE PACIOJIOKEHHUS YCJIOBUAX), TO OKaMKeT-
csl, YTO JIMIIb THICAYHBIE JOJU npolueHta. Cmia ke B3a-
HMHOI'0O IPUTAKEHUS ABYX JIOZeH cpexHero Beca IipH
PacCTOSHHUM MeXXAY HUMHM B OAWH METD He IIpeBBIIIAeT
TpexX COTHIX MumiaaurpamMma. Tak caabsl rpaBUTAIIUOHHEIE
cunbl. 31ech HEKOTOPHIe U3 yuTaTeNeil, BO3SMOIKHO, OCTa-
HOoBATCHA B yIauBjienum. Cna6mi?! Kax MoxHO HasBaTh
cIabbEIM TaKOH <«KaHaT», HA KOTOPOM MOJYKHO INOJBECHUTL
Bemaio K Conmny uam JIyHy k 3emie, 0COGEHHO mpu-
HUMAfA BO BHUMaHUE OrDOMHBIE PACCTOHHHI MEXKAY
HuMBA?

ITogo6HOTO posa HeJOYMEHNA BO3HUKAJNHU He pa3. Ha-
BecTHLIM nmonyaapusarop Hayku f1. B. IlepeasmaH c0o06-
maer, HallpuMep, o nossieruu B KoHe XIX Bexa (cpas-
HUTEJBbHO HeNaBHO, CTAaJO OBITh) KHuru Kapmeutepa
«CoBpeMeHHad HayKa», aBTOP KOTOPOii rOBOpUJI O TOM,
yTO vupe3BEIUAaiiHas caa6oCTh T'PABHTAIIHOHHBIX CHJI,
yTBep:kAaeMas B (usmke, BooOle NMOAPHIBAeT JOoBepue
K oToll HayKe. JIIOGOIBITHO OTMETUTH, 9TO KHMUI'A BBIIIJIA
¢ couyBcTBeHHBIM npezguciaoBueMm JI. H. Toacroro.

Tor paKT, YTO rpaBUTALLMOHHLIE CHJIBI, BOOGIE I'0BO-
ps, ropasfo cijabee dJIeKTPUYECKHX, BEIBHIBAE€T CBO€OG-
pasHoe pa3felieHue chep BIAUAHUA 3TUX cui. Hanpumep,

34



- " S G W S . - . - -

MOACUNTAB, YTO B 4TOMAX I'paBUTAIOHHOE NIPUTIKECHUE
9JIEKTPOHOB K HAZpPYy ciabee, 4eM DdJIEKTPUYECKOe, B
1 000 000 000 000 Q00 000 000 000 000 000 000 000 000
pas, JIerKO IOHATH, YTO IIpPOollecCchl BHYTPH aToMa OIpe-
ReNATCA NPAKTHYECKU OAHHMHU JHUINb 3JeKTPUIYECKUMH
cunaMu (ecJaM He KacaThCs IIOKAa BHYTPHUSAJLEPHEIX IIPO-
eceos). I'paBUTAIlMOHHLIE CHJIBI CTAHOBATCS OLLYTHMEI-
MH, a IOPOif U I'paHAUO3HLIMU, KOTZa Ha CIeHy BHICTYIIA-
10T TaKne OrpPpOMHEIe MacChi, KaK MAaCChi KOCMUYECKHX
TeJ: IJaHeT, 3Be3g U T. A.

Tax, 3emnsa u JIyHa HPUTATUBAIOTCA C CUJIOH NpH-
mepuo B 20 000 000 000 000 000 Toun. Hake Taxue ma-
JIeKHe OT HacC 3Be3JLI, CBeT KOTOPHIX I'OJAbI HAET A0 3eMJH,
UIJ0OT HAM CBOMl TpPAaBUTAIMOHHEBIM NPHMBET, BLIPAMKAIO-
Imuiicsd BHYIMUTENABHOW Nudpoii,— DTO COTHH MUJIJIH-
OHOB TOHH,
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Paguyc ux pedictens Mpr yixxe GaKTHUECKM MOJYAJIHMBO
6 paseH NPUHAIM, 9TO B3aMMHOE I PHUTHMKE-
€CKOHEYHOCTH

HMe ABYX TeJl yOBIBaeT II0 Mepe HX

yAaJleHus1 APYr OT Apyra. 9To Tak

HarJIsaZHO M KaXeTcd TAaKMM OUYeBHUJAHBIM, 4YTO peJA-
KO y KOro BO3HHMKAIOT COMHEHHA Ha 3ToT cuer. Ho
ZJaBaiiTe monpo6yeM MBICIEHHO IPOJeJaTh TAKOIl OIBIT:
6yzeM wu3MepATH CHIY, C KOTOpPOil 3eMasT NPUTATH-"
BaeT KaKoe-JIH60 TejN0, HApuUMep JABaJIaTHKUIOTpPaM-
MOBYI0O rupio. IlepBEIii ONBIT HYCTE COOTBETCTBYET
TaKUM YCJOBUAM, KOIJZa TUPS IOMeIleHa HA OYeHb GOJb-
IIOM pPacCTOAHMKM OT 3eMJH. B 5THUX YCJHOBHAX CHJIA
NpUTAKEHUA (KOTODPYIO, KCTAaTH, MOJKHO A3MEPATH C IIO-
MOUIBIO CAMBIX OOBIKHOBEHHBIX IIPYKUHHBIX BeCOB) Ipak-
THYeCKH OyJAeT paBHa HyJ0. Ilo Mepe NpuGIMKeHUS
THPHU K 3eMJie MOABUTCH U OYyAeT IMOCTEIeHHO BO3pacTaTh
B3aHMHOE IIPHUTAKEHHE, M, HAaKOHell, Korjga rups OKa-
JKeTCA Ha IMOBEPXHOCTH 3eMJM, CTpPeJKa IMIPYXKUHHBIX
BECOB OCTAHOBUTCA Ha mAejeHuu «20 KMJIOrpaMMOB»,
IOCKOJBKY TO, UTO MBI Ha3BIBa€M BeCOM, OTBJIEKasCh
OT BpamieHud 3eMJH, eCTh He 4TO MHOe, KaK CuJja, ¢ KO-
TOpOil 3eMJid NMPUTATHUBAET TeJa, PACIOJOKEHHBIe Ha ee
nmoBepxHocTu. Hy, a eciiH MNpPOJOJIKHUTH HAII ONBIT U
ONmyCTUTH T'HPI0 B IJy-

z 6okyio maxty? Jlerko

4 coo6pa3uTh, 4YTO BITO

- w YMEHBIIUT neieTBy -

I0I[y}0 Ha TC'HPIO CH-

-2 qy. 9TO BUAHO XOTHA OHI

u3 TOro, YTo ecjau ObI

MBI, TPOJOJIKAA HAaII

-0 BoOOpaskaeMblif OIBIT,

NOMECTUJH THUPIO B

nmeurp 3eMJH, TO IIPHU-

TS)KEeHHe CO BCEX CTO-

POH B3aMMHO YypaBHO-

BEeCHJIOCH GBI M CTpEJKa

NPYKUHHBEIX BeCOB

crosja OBI TOYHO Ha

uyiae. Hrax, Heanss,

OKa3sIiBaeTCd, INPOCTO

CKasaTh, YTO I'paBHUTAa-

" IMOHHEBIEe CMJILI YOBIBa-

IOT ¢ YBeJHWYEHHEM




paccToAHUS — HYXKHO Bcerja OroBapuBaThCsd, 4TO ca-
MH 9TH PAaCCTOAHUA IIPU TaKoil GOpPMYyJIHMpOBKe IIpH-
HUMAIOTCS MHOTrO OOJIBIIMMH, 4eM pasMepsl Tes. MmeH-
HO B B3TOM Ccjlydae cIpaBefiIuB cHopMyJIHUPOBAHHEBIH
HpI0OTOHOM BaKOH: CUlbl 6CeMUPHO20 MAzomeHuA Y6bléa-
om 06pamuHo RPONOPUUOHANLHO K6adpamy pacCmoOsHUA
Mmexncdy npumsazusawumuca menanu. ITonpobyem mosc-
Hee IIPeACTABUTH cebGe, YTO 9TO 3HAUUT. ApudMeTHUYECKH
OTO O3HAYaeT, UTO €CJM, HAIpHUMEp, PACCTOSHUE YBeJH-
yyBaeTcs B TPU pasa, TO cuja yMeHblIaeTrca B 32, T. e.
B JIeBATH pas, u T. . OJHAKO U3 HTOro mojcuera elie He
fICHO, UTO ®TO — GBICTPOE UJIM HEe OUEeHBb OBLICTPOE U3Me-
HeHUe ¢ paccrosHueM? OsHauaeT JM TAKOH B3aKOH, 4YTO
B3auMOJeiicTBUe IMPaKTUYECKU OLIYIIAETCHA JHIIL MEXKAY
OMMKANIIUMU COCeOAMM, MJIU K€ OHO 3aMeTHO M Ha
IOCTATOYHO OGOJIBIINX PaCCTOAHUAX?

OTBeT Ha 3TOT BOIpPOC, IOXKAJyii, yAoOHee BcCero
JaTh, CpaBHHBaf 3aKOH YOBIBAHMS C PacCTOSTHHEM rpa-
BHTAILMOHHBIX CHJI C 3aKOHOM, II0 KOTOPOMY YMEHBbIIaeT-
Cf OCBEIlEHHOCTDh 10 Mepe YAAJIeHHS OT UCTOUHHKA. Kax
B OJlHOM, TaK U B APYroM cjJyuae JeiiCTByeT, OKa3blBaer-
cd, OAUMH U TOT JKe 3aKOH — ofpaTHas NPOIOPIHOHAIE-
HOCTH KBaApaTy paccTosHus. Ho BeJb MBI BUAUM 3Be3]EI,
HaXoJAIIHeCcA OT HAC HA TAKHX OTPOMHBIX PaCCTOSHUAX,
npoiiTH KOTODHIe Ja’ke CBETOBOH JIyd4, He WMEIOLHit
CONEPHUKOB IIO CKOPOCTM, MOJKET JUIIb 3a MHJJIHAD-
ael Jer! A BeAb ecium RO HAC AOXOLUT CBET OT JTHUX
3Be3J, 3HAYUT (3AKOH-TO YOBIBAHUS OJMHAKOBLIH) HOJIIK-
HO, XOTA GBI XU OYeHB ¢Ja60, YYBCTBOBATHCSA UX IIPUTSMKE-
Hue. CiemoBaTelbHO, JeiicTBUEe CHJI BCEMHPHOIrO TAro-
TeHUS IPOCTUPAETCS, HEeIIPephIBHO yOHIBas, IIPaKTHUe-
CKM Ha HeorpaHMYeHHBIe paccToaHusa. Kak rosopsar
dusuky, pajuyc uxX JAeiicTBUSA paBeH OEeCKOHEYHOCTH.
I'pasumayuonnble  cuasl — amo  OanvHolelicmeyoujue
cuavt. TaxoBo «opuiuaibHOE Ha3BaHME» BTUX CHUI B du-
suke. J{aseko He Bce CHUJBI, KaK MBIl YBUAUM B JaJjIbHEH-
ueM, WMeT TaKoil xapaktep. BcieacrBue JalbHOAEH-
CTBUS TpaBUTALMA CBA3LIBaeT Bce Teja DBceseHHOIA.

OTHOocHuTeNbHAA MeJJIeHHOCTh YOBIBAHHA CHJI C pac-
CTOAHMEM HA KaKAOM IIAry IpodABJfeTcd B HAIIUX 3€M-
HEBEIX YCJOBHAX: Beb BCe TeJla He H3MEHSIOT CBOero Beca,
OyAy4Yd IepeHeCeHHBIMM ¢ OXHOI BBICOTEI Ha APYTryIo
(nnu, ecau ObITh 6OJiee TOYHBIMM, MEHSIOT, HO KpaiiHe
He3HAaYMTeJbHO), HMEHHO IIOTOMY, YTO IPH OTHOCH-
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TeJIbHO MAaJIOM MH3MEHEHUH PACCTOAHHA — B JaHHOM
cilydae AO IeHTpa 3eMJH — TIpaBUTAIIMOHHBIE CHJIBLI
OpaKTHYECKH He H3MEHAIOTCH.

Kcrarun, oTMeTHM, 4TO MMEHHO IO 9YTOH NpHUYUHE
BaKOH M3MEHEHHUSs I'PABUTAIMOHHEIX CHJI C PACCTOAHHEM
6B OTKPHIT «Ha HeGe». Bce HeoGXomuMBle AaHHEBIE Yep-
majauch 3Aech u3 acrpomomuu. He ciaegyer, oxHako,
AyMaTh, 4TO YMeHbIIEHMEe CHJBI THMKECTH C BHICOTOMH
HeNb3d OOHADY’KUTh B 3eMHBIX ycjoBuax. Tak, mampu-
Mep, MaATHUKOBEIE YacChl ¢ IIEPUOAOM KoJIeGaHUA B OAHY
CEeKYHJY OTCTAaHYT B CYTKM IIOYTH HA TPHU CEKYHIEBI, €CJH
¥X IOXHATH U3 IIOABAJIa Ha BepXHuUil srtak MockoBckoro
yuuBepcurera (200 MeTpOB) — M 3TO TOJBKO 3a CueT
VMEHBIICHUS CHJBI THXKECTH.

BricoThl, Ha KOTOPBIX [JOBHIKYTCH MCKYCCTBEHHEIE
CIYTHUKH, YK€ CPAaBHHUMEL C PajuycoM 3€eMJH, TaK YTO
IJs pacyeTa HX TPAaeKTOPHU YydYeT H3MEHEHHS CHJIbBL
BeMHOTO NIPUTHMKEHHS C yBeJuWdeHHeM PacCTOAHHUA CO-
BeplIeHHO HEeOO0XOAUM.

B TeuyeHHe MHOTMX CTOJIETHH cpej-

HeoSbLikHoBEeHHOE HEBEKOBasd HayKa IpHHHMAaJa KakK

CBONHCTBO He3bI0JIeMYI0 MJOTMY YyTBEpIKAEHHUE
TPaBHTAUMOHKLIX CMI A npicTOTENIS O TOM, YTO TEeJIO majaer
TeM ObICTpee, 4eM GOJIbIIIE €r0 Bec.

Jaske DNOBCeZHEBHBIH ONIBIT IOATBEPIKAAET 5TO: Belb
H3BECTHO, 4YTO IIYIIMHKA IIagaeT MeAJIeHHee, yeM KaMeHb.
OxgHako, KakK BIepBble cyMeJ IIOKasaTh Il'ajujeii, Bce
- KeJIO 3[eCh B TOM, YTO COIIPOTHBJIEHHE BO3AyXa, BCTymas
B UIPY, PAAUKAJBHO KHCKa’KaeT Ty KapTHHY, KOTOpas
6p1a ORI, ecaum ORI Ha Bce Tejia JeMCTBOBAJIO ONHO-
TOJNBKO 3eMHoe mpursaxeHue. CyuiecTByeT saMedyaTelib-
HBIH IO CBOeilf HATJISAHOCTH OIBT C TaK Has3blBaeMoOii
Tpyoro# HpIoTOHA, NO3BOJAIOIIUI OYEHBH IPOCTO Olie-
HUTh PpOJIb CONPOTHUBJIEHHA BO3Ayxa. BoT KpaTkoe
omucaHue 3TOro omnbita. IIpeacraBbTe ce6e OOBIKHOBEHHYIO
CTeKJAAHHYI0 (4TOGEI OBLJIO BHJHO, YTO JejaeTcs
BHYTpHU) TPYOKY, B KOTOPYIO IIOMEILIEHHI pa3jIHYHLIe
npeaMeThsl: JPOOGHMHKM, KYCOYKH INIPOOKM, IepHIIKEN
MJIM OYUIMHKH® U T. I. Ecau mepeBepHYTH TPYOKY Tak,
4yTOGHl BCe BTO MOTJIO IIafaTh, TO OHICTpee BCEro Ipo-
MeJAbKHET JpPOoOMHKA, 38 HeM — KYCOUYKH IIpo6KH Ii,
HaKOHEN, IJIaBHO onycTHTCA nyx. Ho mompo6yem mpo-
CJeRUTH 32 NMaJleHHeM TeX JKe IpeaMeTOB, Korja us Tpyo-
KM BBEIKaYaH BO3AyX. IIyIIHHKaA, MOTepdAB OBLIYIO Mej-
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JINTEeJIBHOCTh, HeceTcd, He OTcTaBasg OT JHAPOOHHKH
npo6Ku. 3HAYUT, €e ABU)KEHHE DAHBIIEe 3aJeP)KHUBAJIOCh
CONMPOTHBJIEHHEM BO3JyXa, KOTOPOe B MeHbIIeil cTelmeHX
TKa3BIBAJIOCh HA [ABHMKEHUU IPOOKH U elie MeHbUI8 Ha
ABHKeHUM ApoOuHKH. ClegorBaTelIbHO, €CJH GBI He CO-
NpOTUBJIeHHE BO3AYyXa, e€cJu OBl Ha Teja ReHCTBOBAIH
TOJIBKO CHJBI BCEMHPHOTO TSATOTEHHUS — B YaCTHOM CJHY-
yae 3eMHOE IPHUTSKEeHHe,— TO Bce. TeJjia MaJaju OBl CO-
BEPUIEHHO OZUHAKOBO, YCKODSAAChH B OJAHOM M TOM K@
TeMIe.

Ho «HmuTOo He HOBO moA JyHOii». I[Be TBICAUMI JIET
Tomy Hasajg JIykpenuit Kap B cBoeil 3HaMeHUTO mosMe
«O mpupoje Bemeii» mucad:

...BC€ TO, UTO IajaeT B BO3LAYyXe PEAKOM,
ITafath OBICTPEE OOJIKHO B COOTBETCTBHU

¢ CcOOCTBEHHBIM BeCOM

JIumrp moTomMy, 4YTO BOZBI MJIM BO3AYyXa TOHKAdA
CYIIHOCTB

He B cOCTOAHBM BelaM OAUHAKOBLEIX CTABUTH
NPensATCTBUIH,
Ho ycrymaer ckopee MMeOUUM OOJIBIIYIO TAMKECTD.
HaoGopoT, HMKOrJa HHKAaKyI0 HUIJEe HE CIOCOOHAa

Beuip 3asepixaTh IYyCTOTA H SABUTHCSA KAKOH-TO
omopoit,
B cuay npupofel cBoeil MQCTOAHHO BCEMY YCTYIAaH.
JOJI;KHO IIO3TOMY Bce, IPOHOCACH B IycToTe 0e3
' IpPensSTCTBUM,
PaBHyo0 CKOpPOCTP HUMETh, HECMOTPS Ha pa3iHIue
B Bece,

Koneuyno, 5Tu 3aMedaTesJbHEIE CJIOBAa GBUIM TOJBKO ITPS-
KpacHOil Jorazkoii. YToOBl HIpPEeBPATHTh 9TY ZJOTafKY
B HaJle;XKHO YCTAHOBJIEHHBIH 3aKOH, IOTPE6OBAJIOCHh MHO-
JKeCTBO OUBITOB, HAYMHAS C 3HAMEHUTHIX SKCIEPUMEHTOB
Tanunes, n3ydaBuIero majeHye ¢ U3BeCTHOM HAKJOHHOH
IMusanckoii GamHM WIAPOB OJUHAKOBHIX pasMepos, HO
cleNaHHBIX K3 pas3JNYHBIX MaTepuajoB (Mpamopa, AS-
peBa, CBHHIIA M T. A.), U KOHUad CJIOKHEHINIUMU COBpe-
MEHHBIMM HB3MEPEeHUSIMHN BJIMAHHUA I'PaBUTAIIHK HA CBeT.
W Bce 3T0 MHOroo6pasue 3KCIEPUMEHTAJNbHBIX NAHHBLIX
HACTOMYMBO YKpeIifeT Hac B yOe)KAeHHUH, UYTO I'pPaBUTA-«
IIHOHHBIE CHUJIBI COOOIIIAIOT BCEM TeJaM OAUHAKOBOO YCKO=<
peHne; B YacTHOCTH, YCKOpEHHe CBOGOJHOro mHajeHud,
BHI3BAaHHOE 3€MHLIM IIPUTSKEHHEM, OJUHAKOBO JJs BCeX
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TeJ M He 3aBHCHT HU OT CO-
@ craBa, HI OT CTPOEHHS, HU
OT MacCel CaMHX TeJ.
dToT, MOBTOpPAEM, IIpO-
CTOif, KaK OyATo OBI, BaKOH
H BHIpa)xaeT co6oif, Ioka-
Jyit, caMyIo 3aMedYaTeJbHYIO
0CO0EHHOCTh TI'pPaBHUTAIlMOH-
HBEIX cui. Her 6GyKBaJbHO
HUKAKUX JPYTUX CHJ, KOTO-
phie GBI OZUHAKOBO YCKOPS-
JIX BCe TeJIa He3aBHUCHMO OT
ux maccel. Bor, Hampumep,
GbyT6ONHCT yAAPUI IIO0 MAYY.
Yem Jserue msdu, Tem 60Jb-
IIYI0 CKOPOCTh OH MOJYYHT (IIpH OZUHAKOBOI cuje u
AAuTeNbHOCTH yAapa). Hy, a uTo GBI BH ckasajuu o dyT-
6onucre, yAap KOTOpPOTO OAHMHAKOBO YCKOPSJ OB Kak
OOBIKHOBEHHBIH KOJMKaHBIM MAY, TAaK, CKa)XeM, M JBYX-
OYyAOBYIO rupio Mau jpake ciaoua? Kamanli ckaxer, 4ro
BTO COBEPIIEHHO HeBepoATHO. Ho BeAb HMEHHO TakK
006CTOAT Zlejla IPY I'PaBUTAIIMOHHEIX BO3JeHCTBUAX, C TOMK
TOJBLKO pas3HuIlei, 4TO, €CJHM TaK MOMKHO BHIPA3UTHLCH,
IpaBMTAIMOHHBIN «yJap» AJUTCA HENIPEePHIBHO, HUKOTAA
He IpeKpauiasich.

O Tom, Kakoil rayGoxuii GuU3HYECKUII CMBICI CKPEHI-
BaeTCA 3a YKa3aHHOIl 3aMeuaTelbHON 0COGEHHOCTRIO I'pa-
BUTAIIMOHHBIX CHJI, MEI elle OyJeM MHOrO IOBOPUTH IIPH
06CYKIeHNH BOIpOca O IIPUpPOJAEe TATOTEHHSA, O TOM, 4YTO
HOCHT Ha3BaHHMe 00mieii Teopum oTHocuTeiabHOCTH. Ceii-
gac HaM HYKHO OyJeT BCIIOM-

HHUTH, 4YTO JIE)KUT B OCHOBE
OTIUCAHUS IBUIKCHHUSA B MeXa-
Buke. B cBoe BpeMs, roBopa
06 omnpefejleHUH CHUJBI B
MeXaHUKe, MBl BBIHYXAEHEI o
6biI omepeThbcsa Ha HBIOTO- ?,?
HOBCKME 3aKOHBEI MEXaHUKH,
COTJIACHO KOTOPEIM COO6LIa-
emMoe TeJly YCKOpPeHUe IIPAMO
NpPONMOPIHOHANBHO AeUCTBY-
IoIel Ha Hero cuje u o6par-
HO NIPONOPIMOHAJNBHO Macce
Tesia, OTO IPUBOJUT K IIPO-
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CTOMY M 3aMeYaTeJbHOMY BEIBOJY: 4YTOGLI YCKOpEHUHEe He
3aBHCEJI0 OT Macchl, HEOO6XOAMMO, UYTOORl e€ujJa OBLIA
npomepuuoHajJbHa Macce. BoT, Hampumep, ABa TeJja:
MSAYNK JJA DIUHT-IIOHra U TaKoil ’Ke II0 pasMepy CBHHILO-
BeIl mapuk. Macca nepsoro npumepHo B 300 pa3 MeHb-
1Ie Macchl BTOPOro. 3HAUYHUT, YTOGHI COOGIIUTH CBUHILO-
BOMY LIAPHKY TaKoe Ke YyCKOpeHHe, KaK U MAYUKY, Ha
Hero HyJXHO IOZeiCTBOBATh B TpHCTa pas3 GoJbpLiei cH-
Jgoii. Ho moj BAMSAHUEM 3eMHOTO NPDUTSKEHHSA H MAYUK
¥ CBHMHIOBEHIH IIAPHUK NaJaloT KaK pas3 ¢ OZUHAKOBBEIM yC-
Kopenuem. Crajio GBHITH, TO NPUTAKEHHE OTPEryJIUpPO-
BAHO B COOTBETCTBHH C MacCaMH TeJI: BO CKOJBKO pas
Macca CBHMHIIOBOTO HIapMKa 6GOJibllle MacChl MAYHUKA, BO
CTOJBKO GOJIbIIE M €ro NPHUTSKEHHEe K 3eMle.

HNrax, 3ameuaTesIbHOE CBOMCTBO CHJI BCEMHPHOIO TH-
rOTeHUS MOJKHO CIPeCCOBATh B OJHO KODOTKOE YTBEDIK-
JeHue: ZpasumayiOHHAA CUNAG NPONOCPUUOHALbHA Macce
men. IloguepxHeM, 4TO 3JeCh pedyb HJET O TOif camoii
Macce, KoTopasd B 3akoHax HpIOTOHa BBICTyHaeT Kak
Mepa uHepuuu. Ee Jaske HasbIBalOT MHEPTHOH MaccoOM.

B uernIpex cioBax «rpaBHTANMOHHAA CHJIa IIPOIOP-
LHOHAJBbHA Macce» B3aKJIIOUeH YAUBHUTEJBbHO IJyOOKMiL

a1



crpici. BoJapline u Majyble Teja, TOpAYHe U XOJOFHLIE,
CAMOTO Pa3JWYHOIO0 XUMHUYECKOr'0 COCTaBa, JGOro cTpo-
CeHUS — BCE€ OHHM MCHOBITHIBAIOT OJMHAKOBOE I'DABUTAIM-
OHHOE B3aNMOJEICTBHE, €CJH MAaCChl UX paBHEHL.

A MoKeT GBHITH, 9TOT 3aKOH M JNEHCTBUTEJHHO NMPOCT?
Bens T'anuneii, HanpuMep, CYUTAJ €0 YYTh JIKL HE CAMO-
oueBUIHEIM. Botr ero paccy:mxzenns. Ilycrs magamoT gBa
TeJia pa3sHOro Beca. [Io ADHCTOTENIO TAMKEIOe TeJO KOJIK-
HO IIaZaTh OGBICTpee faske B mycToTe. Temeph COEIUHUM
rTena. Torga, ¢ OZHOH CTOPOHEI, TeJa JOJKHHEI IaJATh
6nIcTpee, TaK Kak oOumiuii Bec yBeamuuicsi. Ho, ¢ apy-
rof CcTOpPOHEI, HOGaBIeHWE K TSXKeJIOMY TeJy 4JacTH,
nagamiieii MeJJIeHHee, AOJIKHO TOPMO3HTHL 3TO TeJIO.
Hanaunmo npoTuBopeuuwe, KOTOPOE MOYKHO YCTPAHUTH,
TOJBKO €CJH JOIYCTUTh, YTO BCe TeJia IIOJ ZelicTBHeM
OJHOTrO TOJHKO 3eMHOI'0 NPUTAKEHUA NaJaiOT C OFUHAKO-
BBIM YCKODEHHEeM.

Kax 6yaro Bce mociaegoBareabHo! OgHAKO BAyMaeM-
cq elle pas B npuBegeHHoe paccyxgenue. OHo cTpourcsd
HA PACHpPOCTPAHEHHOM MeTOJe A0KAa3aTeJIbCTBA <«OT IIPO-
THBHOT'O»: IIPEAIOJICIKUB, UTO GOJee TsKeJjioe TeJo Ia-
naeT GEiCTpee Jerkoro, Mbl IDHUHIIY K IPOTHBOPEYHIO.
3ameTnTe: ¢ CAaMOT0 Hauajia MOSABUIOCH NPEAIIOJIOKEHHNE,
YTO YCKOPEHWe CBOGOJHOTO MaJeHUA oIipejesigercsa 6e-
coim 1 TOJBKO éecom. (CTporo roBopsi, He BecoM, a Mac-
COii.)

Ho Beap aTO 3apanee (T. €. A0 dKCIEepHMEHTa) BOBCE
He 0YeBULHO. A uTO, eciu GBI 3TO YCKODEHUEe Onpemesis-
Jock o6semoM Ten? Uiau rtemmepatypoit? Mian, HaKoHeI
{(nagum BoJItO daHTasuu), uBerom miau s3anaxom? Kopoue
roBops, IpeACTaBUM cefe, UTO CYIIECTByeT IpaBHUTALU-
OHHBIN 3apfaf, AHAJOTCUYHBIA DJIEKTPHUYECKOMY M, Kak
9TOT IOCJeAHUI, COBePUIEHHO He CBA3aHHBIN Hemocpex-
CTBeHHO ¢ Maccoli. CpaBHeHHe C 3JIEKTPUYECKHM Baps-
JIOM OUCHB II0JIe3HO. BOT ABe IMBIIMHKH MEXAY 3apAKeH-
HBIMU IJIACTMHAMHE KOHAeHcaTopa. IIycTh y 9TUX NHLIU-
HOK paBHBIe 3apAABI, a MacChl OTHOCATCA Kak 1 k 2.
Torza yCKOpeHUsA [JOJIKHBI OTJMYATHCA B JABA DpAasal
CHJIBI, OTIpeJieigeMbie 3apAfaMM, PaBHBI, & IPH PaBHBIX
cHJaX Tesi0 BABoe 6OJbINeil MacCHl YCKOPAETCS BJBOe
MeHbIe. Ecin Ke COeIUHUTH NBIINHKU, TO, OYEBHIHO,
VCcKOopeHHne 6yJeT MMETh HOBOE, IMPOMEKYTOUHOE 3HAue-
Hre. Hukakoil ymMo3puTeJanHBIH IIOAXO0J 6e3 3KCIepH-
MEeHTaJIbHOI'0 HCCAEeJOBAHUS BJIEKTPUIECKHX CHUJ HHYEro
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37%ech He MOXKeT ZaTh. TouHO Takoii sKe OwlIa GBI KapTH-
1a, ecsu OB IpaBHTALMOHHBINA 3apaAX He OBLI CBA3aH
¢ Maccod. A OTBETHTH Ha BOIPOC O TOM, €CTh JU TaKad
CB#3b, MOXKET JIMIIL ONBIT. Y1 HaM Temeph IOHATHO, YTO
HMEHHO 9KCIIEPUMEHTHI, JOKa3aBlIre OJHHAKOBOCTL 06y c-
JIOBJICHHOTO rpaBuTaiueii yCKOpeHUs LA BcexX TeJ, IO-
KasaJju, II0 CYILIECTBY, YTO 'PAaBHUTAIIMOHHEIN 3apan (rpa-
BATAIlMOHHad MJIH TsAXKejJasg Macca) paBeH HHEPTHOMH
macce. )

OmnBIT M TOJBKO ONBIT MOJYKET CJHYKUTH KaK OCHOBOI
Iaa GusuYecKHX 3aKOHOB, TaK M KpPUTEepHEeM UX chpa-
BeAJKBOCTH. BernoMHUM XO0Ts 6Bl O PEKOPAHEIX IIO TOY-
HOCTH SKCIEPUMEHTAaX, IPOBEJEHHBLIX IO PYKOBOLCT-
som B. B. Bparuuckoro B MI'V. 9Tu OnBITEI, B KOTOPRHIX
fblJIa IMOJIydYeHa TOYHOCTh Imopsagka 10712, eme pas mon-
TBepAUJH DPABEHCTBO TsKeJOH M HHEPTHOH Maccsl.

HmenHo Ha omslTe, Ha IIMPOKOM MCIBITAHUU INIPH-
POAEI — OT CKPOMHEIX MaciuTaGoB He0OJbLIONH JiaGopa-
TOPHU YYEHOrO A0 IPAHAMO3HBIX KOCMHUYECKUX MAacIiTa-
60B — OCHOBAH 3aKOH BCEMHPHOI'O TATOTEHHHA, KOTODLIHA
(ecqH TOABITOMKUTH BCE€ CKa3aHHOE BBIIIE) TJACKT:

Cuna 63aumMH020 npumaxceHusa aw06blx 0Oeyx mex,
pasmepul Komopwvix 20pa3fo MeHdvUle PACCMOAHUSL MexclYy
HUMU, NPONOPYUOHANbHA NPOU3BEOEHUI0 MACC IMUX Men
u 06pamHO nNPONOPYUOHAALHA Kéadpamy paccmosrus
MeHcly amumu menamu.

KosdpdunmueHT OPONMOPHHMOHAJIBHOCTH Ha3bIBaeTcd
rpaBUTAIMOHHOM NoOCTOsSHHOH. Ecim u3MepsATs JIUHY
B CAaHTHMETpax, BpeMs B CeKyHJaX, a MacCy B rpaMmax,
rpaBUTAllMOHHASA IOCTOSAHHAs OyXeT OKPYIJeHHO paBHa
6,673-1078, mpuueMm ee HAaUMEHOBaHUEe OYyJeT COOTBETCT-
BenHo cm®/r-c?.

3.

Conneunas CnoBa «HefGecHaa MeXaHHKa», 2BY-
cacTena yamue ceifyac dUYyTh CTapOMOZHO,
NpUILIA B HAYKY He ciaydaiino. Ha

HeOeCHBIX O00BEeKTaX BIEpPBBI€ HCIBLITHIBAJICA 3aKOH EBCE-
MHPHOTO TAroTeHusA. VIMEHHO uapylouas CTPORXHOCTD
eIMHOTO MaTeMaTHYECKOTO 3aKOHA, yNPAaBJSIOIIEr0o JBU-
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sKeHVEM IIJIaHeT B MX M3BEYHOM Kpy’KeHUU BOKpPyTr Cosu-
Ia, BIEpBEIe C IMOKOPSIONIEH CUJION IPUBJIEKJIA K HBIO-
TOHOBCKOII Teopuu GU3MKOB, aCTPOHOMOB, [a U BOOOIIe
BCeX eCTeCTBOUCIILITATENIEeH.

C wucciefoBaHWEM JABUIKEHHUA IIJIAHET CBA3AH OXUH
U3 BeJuuadiux TpuyMOOB eCTeCTBO3HAHUA: MpeaCcKa3a-
Hue QPaHIy3CKUM ydYeHBIM JleBepphbe M AHIJIMYaHHHOM
ApgamcoMm HoBoii miuaumeTsl — Hentryna. He6Goapmrune ort-
KJIOHEHUS B JBIMJKEHHHM Y paHa II0 OpOHUTEe OT 3HAYEHHIA,
paccyMTaHHBIX 0 Teopum HbIOTOHA, GBLIM OGBHACHEHBI
BO3MYIIIEHHUEM CO CTOPOHBI HOBOIf, HEM3BECTHOM IJIaHEeTHI.
Ee op6Gura Oblia BBIYMCJIEHa, H, KaK TOJBKO AaCTpPO-
HOMBI HATIPABUJIY CBOU TEJIECKOIEI B YKA3aHHBIA YUYaCTOK
Heba, HOBas IIJlaHeTa ObLIa cpady Ke OOHapyeHa.

Jo cerogHANIHEro AHA BCeMHPHOE TATOTEHHE OCTaeT-
CcA B HalleM NpeACTaBJIEHHN OCHOBHOM HDPYXXHUHOM IBHU-
JKeHHA KOCMUYECKHX TeJ.

MoJkeT moxasaTbCsi CTPAaHHBIM, IIOYEMY rpaBUTAIU-
OHHBIE€ CHMJIBI, CTOJIb NPEHEeGPEeKHMMO MaJible IIPU B3aUMO-
IeHCTBHH OKDPYJKAIOIUX HAC IPEAMETOB, B KOCMHUYECKUX
MacmiTabax NpUOGPETAIOT CTOJh. PEIIAOIIYI0 POJIb.

Ouenp HarasggHo pasbacHdAeT 510 f. U. Ilepensman.
Maccel HeGecHBIX Tes Ge3ycJOBHO orpomMHbBI. Ho Beab
U PACCTOAHUSA MEXJYy HeOeCHBIMH TeJaMH KOJIOCCAJBLHEL.
OaHako cuJia TATOTEHUS, KaK M3BECTHO, IPOIMOPI[HO- -
HaJIbHA IIPOU3BEJEHHI0 MacC U OOpaTHO NPOMOPIUO-
HaJbHA KBaJpaTy pacCTOSHHUS MeXAy HumMu. Macca xe
TeJia NPOMOPIMOHAJbHA ero o6beMy M, CJeLOBaTeJBLHO,
Ky0y JuHEeNHBIX pasMmepoB. IlosTOoMYy, eciid pasmMepsl TeJa

1 UX yJ3JIeHHue yBeJnuyaTcda B n pa3, TO CHJIa TATIOTEHUSA
n3.n3

YBEJIUUUTCA B =n* pas! 910 3HAUUT, YTO IPU yBe-

n?
JUYEeHNH BceX pa3MepoB BcesenHoii, ckaxkem, B 2 pasa
CHJIBI TATOTEHUS B Heil BeipacTtyT B 16 pas! Bor moue-
My IPUTSKEHHEe KOCMHYECKMX MacC Ha GOJBUIMX pac-
CTOAHUAX HECPABHEHHO 3HAYUTEJbHEe NMPUTAKEHUA Ma-
JBIX TeJl, HaXOAANUIUXCS APYr BO3Je Jpyra.

JaBHO yiKe CTaJO0 NPUBBIYHEIM M OOGBILEHHBIM, YTO
BO BcCeX KaJleHAapAX YyKasblBaioT dassl JIYHEI, Bpemsa
M XapaKTep COJIHEYHBIX M JYHHBIX 3aTMeHHii. ACTpoHO-
MBI BEBEIIYCKAIOT TOYHeMmme TaGauilsl, B KOTODBEIX Ha
MHOTO JIeT BIepes yKasbiBaeTcsd, B Kakoi Touxke He(oO-
CBOZla U B KaKOH MOMEHT BpeMeHHU AOJIKHBlI HaXOAUTHCS
nixaHeTel. C GOJBIIOH TOYHOCTHIO IpeJCKa3bIBaeTcsd IO-
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fABJIeHUe Ha Heb6e MHOrMX KOMeT («XBOCTATHIX 3Be3[»,
KaK HX Ha3HBAJMU paHblle), MPOHU3BIBAIOLIUX COJHEU-
HYI0O CHCTE€MY II0 BCE€M HaIpPaBJIEHHUAM.

Mosxer mokasaTbCA, YTO MBI 3HaeM

Mpomcxompaetne BCe O ABU’KeHUU NJaHeT Hameii CoJ-

nnaxer HeuHO# cuctemMsl. OJHAKO 3TO JaJe-
Ko He Tak. Belan ara cucreMa Korza-
TO BO3HHKJIA, pasBUBajach, NPOJOJIKAET MEHATHCA H
ceiiuac. Ona mMeeT ompefeseHHBIH Bodpact. Ta Heus-
MEHHOCThb, CTa0UJIBHOCTh, KOTOPYI0O Ha IPOTAKEHHUH
MHOTHX BEKOB Je€MOHCTPHPYET Halla IJIaHeTHas CHC-
TeMa, OOBSACHAETCS JHIIb TE€M, YTO JIOAU HAGIIOZAIOT €0
OTHOCHUTEJIbHO HeOONbLIOH AJIA ee BO3pacTa MPOMEKYTOK
BpeMeHu. Beap Ja)xe ecJu 3a YeJOBEKOM HAGJIIOAATEH,
CKa)XeM, HOEeCATYIO [HOOJI0 CEeKYHIBI, MOJKET CJIOXUTHCH
BrHeyaTJieHUe, UTO Ilepel HaMi COBEPIIeHHO cTabuiabHad
cucreMa. .

Ho uro mMosxHO ckasaTe 0 mpomyoM Hamreif CoaHey-
HOM cumcTeMbI? DTOT BONPOC M3AaBHA BOJHOBAJ YMEI yue-
HBIX. DBLJIO IIpenyoskeHO MHOrO THIIOTe3, enie 6oJbiie
CTPOUJOCH AoraZoK. CpeAu 5THX MUIIOTE3 U AOTaJOK €CTh
H HauBHBIE, H IIOPTHYECKHE, ¥ OTKPOBEHHO (aHTacCTH-
yecKue.

Ms1 He 6yaeM rOBODHUTHL O MHOTI'OUYMCJEHHBIX A0raj-
KaX, OTHOCHAIIMXCA K JOHBIOTOHOBCKOMY mepuony. Yame
BCEro OHU He ABJIAJHUCHh HAYYHEIMM B COBPEMEHHOM CMEIC-
Jie 3TOro cJoBa.

IIpex e Bcero: OTKyJZa uepmaJjcs CTPOUTEJIBHBIM Ma-
Tepuan guaa Conneunoii cuerembl? Tounee, peun uger
O CTPOHUTEJIHHOM MaTepHajle MMEHHO [Js IJaHeT, TaK
KaK OOJBIUIMHCTBO HcCcJexZoBaTeseili JOBOJBHO €AUHO-
IYIIHO cXoAsTca Ha ToM, uTo CoJHIle cTapile CBOHX
CIIYTHUKOB *).

O6 sToM ¢ JaBHHUX NOP CPEeAU ucciefoBaTeseil BeayT-
¢ AuCKyccuH. [[Be OCHOBHBIE I'MIOTe3Bl, KOTOPLIE 3/eCh
BHEIJBUTraJIUCh, MMEIOT Ka’KJAasd CBOMX IOPSYUX CTOPOH-
HHUKOB, U Yallla BeCOB IIOIIepEeMEHHO CKJOHSAETCS TO B
OIHY, TO B APYryI0 CTOPOHY, TaK YTO OKOHYATEJIbLHBIH
BBEIBOJ, NMOKAa elle clejaTb TPYZIHO.

*) Bompoc 0 BOBHHKHOBEHNH 3Be3[l, B 3acTHOCTH CoJIHIa, IpeACTaB-
JIsleT OrPOMHBHI CaMOCTOSTEJbHHII HHTepec. OZHAKO OH elle JaJjieK OT
pelleHMs, ¥ MBI ero 3Zech KacaThbca He 6ysem. HekoTophle 3amMegaHHA
110 MOBOAY IIPOLECCOB B 3Be3XaX BCTPETATCA HUJKe B IJIaBax O AAePHHIX
cuJjax ¥ caabhlX B3aMMOAEeHMCTBHAX..
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IMupoko u3BeCTHA KAasaBUIASACA OXHO BpeMs IIOYTH
oueBuziHoi rumoresza Kanra — Jlammaca, coriacHo Ko-
TOpOil BelecTBO, o6pas3oBaBiIee IJIAHETH,— 5TO OTPOM-
Hble packajieHHble OpBI3THM, BHIIJIECHYTHle OJarogaps
BpallleHHi0 ¢ moBepxHocTun CoJHIA.

B coBpeMeHHOM BapHaHTE 3TOH UAEeH CTPOUTEIBHBIH
MaTepuaj IJIaHeT BO3HUK oJgHoBpemMeHHO ¢ CoJaHuewm,
OTHEJNBIINCH OT Hero B mpoliecce obpasoBanusa CoiHna
U3 ME)K3Be3JHOTO ras3oBO-IBELIEBOr0 cryumenus. Tak,
axagzemMur B. I'. Pecenkon numert: «He ycneB cpopmupo-
BATBCA B 3Be3qy, T. €. IIPOJOJIIKAA HHTEHCHBHO COKpa-
maTtbes, CoJHIe JOMKHO GBLIO OCTABUTh NPHUGIU3UTENb-
HO B 3KBaTOPUAJBLHON IIJIOCKOCTH 3HAYUTEJILHOE KOJIH-
4YeCTBO BellecTBa, KOTOpPGE H3-3a UPE3MepPHOM CKOPOCTH
BpaleHusaA He MOTJIO COCPEJOTOYHTHCS B OJHOM EJHUHCT-
BeHHOM TeJie». CyIIeCTBeHHYIO pOJIb B 2TOM IIpoliecce
Urpajyd MarHUTHBIE IOJA ¥ KOPIYCKYJIADHOE H3JIyUeHUe
CouHia.

IIpoTUBOMOJIOKHOM ABJISETCS TUIOTEe3a 3axBaTa —
MPENOJNIOIKCHNEe O TOM, YTO CTDOUTEJbHBIII MaTepHat
IJA MJAaHeT IMOCTYNUJ U3 MeyK3Be3ZHOI'0 HPOCTPANCTBA.
Ponp Coxuma csoaujiach JWIOL K TOMY, 4TOOBI 3aXBa-
THTH, YEAEPHATh DTOT MaTepuas. BiepBele TaAKasd MBICIb
6nyia 4eTKo CchHOpMYJIMpOBaHA 3aMeYaTeIbHLEIM MATSMa-
THKOM, IOJAPHBIM lcclefoBaTeneM, reorpadom, -acrt-
POHOMOM ¥ I'e0PH3NKOM — K 3TOMY CIIECKY MOJKHO OBIIO
651 J0DABUTH elje He OHY CIeLHaJbHOCTh,— 4YeJIO-
BeKOM MCKJIIOUHTENbHOI, JHIMKJIONEeAUIYECKOH o©O6paso-
BaHHOCTH, I'epoem CoBercroro Corwsa, aKageMUKOM
Orro IOnseBuuem HIMmuarom.

OKOHUYATEJNbHEINL BBIOOpP MEKAY STHUMH OCHOBHBIMH
IEIOTE3aMM IIOKa cAejaTh HeJIb3d, XOTA OGOJABIIXHCTBO
acCTPOHOMOB cuuTaeT (GoJiee BePOATHOM IMOCISAHIO T'HIIO-
Te3y. OTMeTHM JpPYyroe: HeCMOTPA Ha CYI[eCTBEHHOE pas-
JauYye MeKAY TeOpUSIMH 3axXBaTa U COBMeECTHOro ofpa-
30BaHUA, WJIU HNCTEYEeHUS, Yy HHX €CTh MHOIro oO6Iiero.
06 »TuXx OOIMX MOMEHTaX MBI M IIOrOBOPHM.

Kaxum Okl HH OBLIO IIPOMCXOJKAEHUE CBIPHS LA IIja-
HeT, eMy elje HEOOXOAUMO OBLJIO NMPOIHTH AJIHUHHYIO HEllb
W3MeHeHUH#, KOTopasda M IPHUBEJAa K HBHHENIHEMY COCTOS-
HHUIO COJIHEUYHOM CHCTeMHI.

Kakyio e xapTuHy NpUHATH 3a HMcxonuyioo? Cropee
BCEro, HOSBJEHUIO IIJIaHET MPeAIIeCTBOBAJIO THTaHT-
CKOe rasoBO-NbLIEBOe 00JaKko, BpailaBuIeecs BOKDPYT
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CosHuna. 9TO IpeANOJOXKECHHME BIIOJHE COTJACYyeTcd ©
TOH M ApPYyreil rumoresaMu.
JanxsHelimasa ero cyap6a ompenesns-
Hrak, Jack, B OCHOBHOM, TpeMA oOGCTOfA-
rurantckoe obnako  TeJLCTBAMH: TPABHTAIMOHHBIM B3a-
umozeiicrBueM gactun ¢ CosHilem m
APyr c OpYyroM, CTOJKHOBEHHMEM 4YacCTHI[ M, HaKOHeIl,
JelicTBHEM COJIHEYHOTO M3Jy4YeHHA. PasyMeeTcs, HYIKHO
NPpUHHMATE BO BHHUMAaHWe M GakKT BpameHus. Teopus
npoucxoxjenuda Coaneunoii cucremur O. 0. HImuzara,
€ro yYeHHKOB M COTPYAHHMKOB (34eCh MEl YK€ MOYKeM
TOBOPHTE He IPOCTO O THUIIOTE3€, & HMMEHHO O TEOPHH)
TNpOCIeXUBAEeT DBOJIOLUIO OKOJOCOJHEYHOro oGjJaxa
BIOJIOTH [0 oOpasoBaHuMs 1iaHeTr. Ecium nepeckasaTh
cJI0BaMU TO, O YE€M I'OBODPSAT CJIOIKHEIE POPMYJIBI, C KOTO-
PHIMU ONEPUPYIOT Y4YeHbie, TO MOJYYUTCH CaAeAyIoOmasg
KapTuHA.

B TeueHMe MHUJIJHOHOB JIeT YAMBUTENLHO MeHIeTCH
Bug o6Gigaka. MeajeHHO, IIOCTeNEeHHO OHO HayuHaeT
CIUIIOUIMBATHCA, MpeBpallasich B IJIOCKUI BpaI{aronuii-
cA AuUCK. PaccTosHuA MeXAy YaCTHI[AMM YMEHBINAIOTCH,
M CHUJBI NPHUTSXKEHUS yBeJIHUUYHUBAKOTCH. 1loaTOeMy BO3HU-
KaloT MHOrOUYMCJIEHHBIe crymeHusa. Hauumnaetrcsa Tax
Ha3pIBaeMas IpaBUTAIlMOHHAs KOHJAEHCAIUS BelecTBa.
TIpouecc — aHaJIOTWYHBIN 00pa30BaHMIO KaleJeK TyMa-
Ha u3 BogsHoro mapa. Ho TOJABKO 3fech ZeHCTBYIOT He
MOJIEKYJIAPDHBIE CHJBI, & I'PaBUTAIHOHHEIE.

IIpoxonAaTr elme JoJirMe BepPEeHHIEl THICAYeJeTHii, H
CTOJIKHOBEHHUS YACTHI B IBIJIEBOM CIryHIeHHH NODHBOIAT
K 00pa3oBaHHMIO CIIJIOUIHBIX TeJ pasMepoM B JHEeCATKH
UK COTHU KuiaomeTpoB. Tak B fucke o6pasyercs orpom-
HOe KOJIMYEeCTBO CPaBHUTEJBHO KPYIHBIX TeJ, IMOXO0MKUX
Ha MaJble IIJIaHEeTHI-aCTePOHUALI, B3AaMOJHSAIOU[MEe IIPO-
cTpaHcTBO MexAy Mapcom u IOmurepom.

Osurasics Bokpyr CoJiHIla MHJIJIHAPABI JIeT, BTH Te-
Ja CTalKHBaJHUCh MEXIAY co6oii, ApoOsAch UJAU IIPH-
coeiuuaa K cebe OoJee MeJKHe TeJla M OCKOJKH
KpYIHBIX.

Te Tesa, KOTOpBIM yZajoch u36exxaTts LpoOJeHHd,
HayalJi pacTH GhICTpee APYTHUX, «BBIUEPILIBafA» BeEIECT-
BO, paccesHHOe B mpocTpancTBe. CTaHOBACH BCce OoJblIe,
OHU CHJbHEe HPUTIATHBAJU M 3aXBaTHIBAJHU OKPYIKalo-
mue 4vacTuubl. HO HYMHBI KOCMHYECKHE IIDOMEKYTKH
BpeMeHH, YTOOBI DTOT IIPOIEeCC KOHAEHCALWH 3aBEePIIHJI-
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cd4d ¥ Ha Mecte Gecuuoc-
JeHHBIX 0ecdhOopMEeHHBIX
TJIBI6 BO3HUKJIH IJaHe-
TBI: € HAa4Yaja B3TOro
npoiecca IPONJo OKO-
J0 5 munaauapdos yer.

JIumrs BOIM3M ca-
MOl TSHIKEJOH IaHe-
Tl — IOnuTEepa — cunp-
HO06 BosMyHlaolinee gei-
CTBHE €€ He IO3BOJIUJIO
CIHTHCA TANOAM Boe-
JUHO. 3Jech Ml MMeeM
mo celt gexs KOJBLO
acTepOHIOB,

Teopus IIMmuara
npubiu3uja Hac K Io-
HUMAHUIO MHOTHX 3aKO-
HOMepHOCTeil B cTpoe-
Huu CoJIHEeUHOM cucTe-
Mbpl. I'J1aBHBIE M3 BTHUX
3aKOHOMEPHOCTeH Ta-
KoBHI. KopHH KBajpar-
HBI€ M3 DPajuyCcOB Op-
GUT BO3pPACTAIOT IIpU-
MepHO B apudmeruye-
CKOil mporpeccuu (3a-
KOH IIJIAHETHBIX PacCcTo-
AHUil); OpOHUTHI OYEeHBb
6JINBKU K KPYrOBBEIM —
OHU SABJSAIOTCA cJabo
BBEITAHYTBEIMH 3JLJIUICA-
MHM; TJICCKOCTH OPOHUT MaJio HAKJIOHEHHI APYT K ADPYTy U
K sEBaTcpumaiabHoit miaockoctu CoiaxHuma. ¥I3 Teopunm BEI-
TeKaeT, YTO BCe IJaHeThl JOJIKHBI ABUTaThCSA BOKPYT
ConmHua B OJHY M TY JKe CTOPOHY U 4YTO BCe IIJaHETH
(3a uckiamouveHueM BeHepnol u YpaHa) BpamiaioTcA B OJ-
HY U TY K€ CTOPOHY BOKPYI CBOMX OCeil.

Haxkosen, Teopus mo3BoJiseT MOJYYHUTh OYEHDb OJIM3-
KOe K peasIbHOMY pacIpefelieHHe MacC M INJOTHOCTei
005ekTOB COJIHEUHOII CHCTEMHI.

OZHOBpEMEHHO C POCTOM IIJIaHET I'PaBHTALUSA JOJIK-
Ha BCe CHJbHee C)KMMATh IIJAHETHI, IIOPOXKAAs KOJIOoC-
caJbHble ZaBiieHusd. IIpu 5ToOM HauyMHaeTCA pasorpena-
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nue njader. OZHAKO BBLICOKAA TeMIEpaTypa 3eMHBIX
HeAp OOBACHAETCS He TOJLKO KaK pe3yJabTaT CaMOro
aporecca o0pas3oBaHUA 3eMJH H TOCIEAYIOUIEero Iepe-
pacupefelieHuss BemjecTBa B Heli. HakomieHue remia,
BBIAENIAIOIIEerocda Imnpu pacnane PajgiOaKTHUBHBIX JJIEMEH-
ToB (ypaHa, TOpHUs, pajusd W Jp.), TaKKe IIpeBpalajo
ITOCTEIEHHO 3eMJII0 B TUTaHTCKUl TAresb, B KOTOPOM IIOJ
OaBJeHHEM BapHJKNCh HOBble MHHepaJbl, BOBHUKAJHU Te
Marepualisl, KOTOpHle IIOCJe BHIZABJINBAHUS Ha IOBEpX-
HOCTh M OCTBIBAHMA OJeJH KOopoil 3emJio.

Ho sTo euie He Bce. Korga B Hauajse sBosonun CoJr-
HEYHOUM CHUCTEMBI IbLIEBBIe YACTHIBI COOGPAJHUCh B IIJIOC-
KU ANCK, STOT JUCK CTAJ HempoapayHbIM. IlosTomy
COJIHeYHbIE JIyYH IepecTajl HPOHUKATh Ha Hnepudepuro
aucka. Tam Bomapuics KocMHUYeCKHH xoJof. Temmepa-
rypa ymanxa 10 —270 °C. OIHOBpeMeHHO Te YaCTH JUCKA,
KoTOphle mMpuMBIKaan K COJHILY, CHJIBHO NIPOrpeBalinCh
ero JNydJaMH.

B pesynsraTte BOau3u CosiHIla OCTAJIHUCEH IIPEHUMYILECT-
BEHHO TYrOIJIaBKMe YaCTHILI, a rasbl, B IEepPBYIO Oye-
peAb BOLOPOA M reJinif, BHIMODaXXUBAaJIHUCh B XOJIOLHOI
yacTd AuUCKa — Ha ero nepudepun. Crano 6vITH, miaa-
HeThl, 3HAYWUTENbHO yjaleHHble oT Couanna,— IOmurep
u CaTypH — JOJI3KHBI COCTOSITH B OCHOBHOM H3 BOJOpOJA
U rejus.

Bausxaiimue ke k¥ CONHIY IJaHETHI, B TOM 4HCJIEe U
3eMadA, MOJMKHBI COCTOATH, HANPOTHB, M3 TYrOIJaBKUX
BemiecTB. MOKHO OBLIO GBI mMOAyMaTh, uTO ¥ paH, Hen-
TyH u IIAyTOoH cojepskar euie GoJblie BOAOpPOAA, 4eM
Carypu u IOnurep, HO aT0 He Tak. IIponecc o6pasoBanugd
Cr'YCTKOB BHYTPH IBLJIeBOro of0Jjaka Ha oxpaune Coui-
HeuHoli cHucTeMBl MPOTEKAaJ 3aMeIJeHHO, TaK KaK IJIOT-
HOCTh BenjecTBa TaM ObuLia MaJoii. BosHukHOBeHuUe
MHOTOYMCJIEHHBIX aCTepPOuAHBIX Tes BO6Jau3um CouHIa
YBeJIUUYUJIO IIPO3PAYHOCThL OGJIaKa K MOMEHTY, KOrjga
B JaJIeKOI 30He BTOT Ipoliecc enle He pa3Buicsa. CosHey-
HbIe JIYYX B 5THX YCJOBHAX BBI3BAJM IIOJHOE HCIIApPEHHe
BOZOPOJa U3 IBLIHHOK M INOBEPXHOCTEH OTHOCHUTEJIHHO
KPYIHBIX YaCTHUL,. JTO M YMEHBIIHWJO COZEepKaHue BOZO-
pola y HaJieKuMX IIJaHET.

Bce sT0 BrITeKaer us Teopuu. Hy, a kak onsit? Ilozx-
TBepsKJAaeT JH OH BHIBOALL y4eHHIX? KomeuHo, Helerko
B3ATHh «Ipoby mouBel» ¢ IOmmrepa. Taxkoe BpeMs TOKa
He HacTynuao, Ho MOKHO MOCTYIHUTEh HHAUe, 3HAA Maccy

49



U pasMephl IJIAHETH, MOJKHO OL€HHUTH, KaKKMe XUMHYe-
CKHe D3JIEMEHTHI OHA CoAepsKuT. PacueT mOKa3bIBaer,
gyro IOnurep comepsxur okoyio 85 % Bomopoza, a Ca-
Typa — 80 % Bogopoza um 18 % remums. HMror Takos:
Ia, BBIBOALI TEOPHH BEpHHI, [OajieKHe IJIAHETHI-TH-
raHTHl HEHCTBUTEJIBHO COCTOST B OCHOBHOM H3 JErKux
9JIEMEHTOB, IIPEHMYIIECTBEHHO M3 BOZODPOJA.

IIycTtes TOJMBKO He BOSHHKAET Yy UHMTATEJsA BIedaTJie-
HUS, YTO BCeé fACHO M HHKAKMX NOpobJieM He ©OCTaJOCh.
Ilocie Toro, kKaxk B saHBape 1986 r. KocmMHuecKMit
annapaT <«Boamgxep-2» mpoJieresl MHMO HJIAHETHI ¥ paH
Ha paccrosuuu 80 000 KM, TOABMJINCHL HOBBIE [TaHHEIE,
KOTOpEIe HEe BIIMCHIBAIOTCS B paMKHU Toif Mojesnu oGpaso-
BaHMA IIJIaHET, KOTOPYIO MEI TOJBKO UTO IPUBOJUJIH.
Ogxasajloch, YTO Ha ¥ paHe CIHIIKOM MHOIO aMMXAaYHEIX,
METAaHOBHIX UM BOJSHBIX JBAOB, a TaKiKe M TAMKEJBIX dJie-
MeHTOB. TSAKeJNBIX 2JIEMEHTOB OTHOCUTEJILHO ellje GoJIblie
Ha HenrtyHe, 4TO TaKke He HaXOJUT OOHLACHEHUS B MO-
zean. EcTh nmpeanoJsio)KeHne, YTO 9TH «aHOMAJUU» 00yc-
JIOBJIEHBI KOMETaMH, HaXOAAIIMMMUCH BO BHENIHUX 06-
aactax CoJyiHewHOHl cuCTEeMBl, OZHAKO TaKoe IHpocTce
00BbsACHEHHEe IIpeJCcTaBJdAeTCS He CJHRIIKOM YOeRu-
TeJIbHBIM.

Kax mHorOo eme saragok! Y sto Kacaerca He TOJNBKO
KAaKUX-JIK00 YACTHOCTEi, HO U CAMBIX IPUHIUIHAJEHEIX
MOMEHTOB. BemomMuuTe X0TA GBI TOT K€ BOIIPOC O IpebIc-
TopuH Hamieil nianetTHoi#l cucremHl. CorJyiacHo HaGJamoze-
HHUAM JbBHHAA JN0oJdA Maccsl COJHEYHOH CHCTEMBI cocpe-
noroueHa B camom Counie — 99,87 %, a BOT BpauaTean-
HEIi1 MmoMeHT CoJIHIIa BOKPYT CBOE# OCH COCTABJAET JINUIL
He Gosee 2 % BpamaTeJBPHOro MOMEHTA BCeil CHCTEMEI.
Takoe pacmpeielieHHe MOMEHTOB HETPYAHO HNOJIYYHTH,
ucxoxasa us reopun Illmuara, Ho npu aToM y obGraka, 3a-
xBadeHHOro CoJIHIIEM, yiXe JOJIKeH OBITh I'pOMAaXHEBII
BpaniaTeJbHEIL MOMEHT. BBII JM TaKoM MOMEHT y 3a-
XBa4YeHHOro o6Jlaka — BOIIPOC HpPaBOMEPHEBIH M 06OCHO-
BaHHBIN.

Bonpoce ocraroreda, u ux emnje memasio. CarMa Teopus
IIlMuara He sBAsieTcsT B HAcCTOsAIIee BpeMs OOIEeNDUHS-
Toli. HenmpeprIBHO BBHIZBHUraloTCsl BCe€ HOBLIE U HOBEIE
runoress... Kpome Toro, mpunucaB OoibLioii Bparga-
TeJBbHBI MOMEHT o0Maky, MbI He CHUMAaeM BOIpoCa O
NPOUCXOJKJEHHN DTOr0 MOMEHTa, a TOJBKO OTOIZBHUIaeM
JlaJbllie B IIpomLjioe,
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Taroteuune A Teneps IOrOBOPHM O TOM, UTO BCEM
Ha 3emne sHaxkomo. Ipurasxenue kK 3emie...
HyxHo OBITE TOSTOM, UTOOBI U 3XECH
NOYYBCTBOBATh IIpeJeCTh HOBUSBHH. AHTyaH Ae Cenr-
Sxzonepyd, ®OpPaHOY3CKHII JeTYMK ¥ II03T COBEpIINI
BEIHYKAEHHYI0 IIOCaZKY B adpHKaHCKOH# NYCTHHE H
NpOCHYJICA Ha Fpe0He 0apxaHa C JIMIIOM, OOpalleHHBIM
K 3Be3gaM. «He cpa3y IOHSB, YTO 3a INIYOGHHEL IEpeAo
MHOII, He HaXO0As KOPHHA, 3a KOTOPHIH MOYKHO YIENUThCH,
H¥ KPHILUH, HA BEeTKH JlepeBa MeXXAY MHOH U 9THMH IJy-
6uHaM4, A IIO9YYBCTBOBAJ TIOJOBOKDYXKEHME, IOYYBCT-
BOBAJI, YTO yiKe OTOPBAJICA H Jieuy B Ge3IHy.

OnHaxko A HUKYAA He ynal. OT 3aTHLIKA [0 OAT s ObLA
ceasad ¢ 3emaeii. fI. oTaasics eif Bceil TAMECTBIO CBOero
TeJa W OHIYTHJ Kakoe-TO ycmokoeHue. Cuia TaArorexus
noKasajach MHe BceMOryiei, Kax JoOGOBb.

S ouiyrun, uro 3eMJdA MeHS NMOAINUDPAET, IMOJJepPiKil-
BaeT, HOAHMMAaeT M YHOCHUT B HOUYHOE IIPOCTPAHCTEO.
1 OTKPBIJI, UTO TAKECTh TeJia NMPH/KUMAET MeHs K IIJa-
HeTe, KaX Ha IIOBOPOTaX IPUIKMMAaeT TeJOo K MalliHe;
A HacCHaXMAAJICA 9TOH IOAAEDKKOH, ee IPOUYHOCTHIO, ee
HALE X HOCTHIO M OUIYIAJ IIOA THAMKECTHIO TeJa H30THY-
Tyi0 [uajdy0y moero Kopab6Jd...

fI yyBCcTBOBAJ B CBOMX IIJIe4yaxX 39Ty CHJIY TArorTe-
H¥A — FapMOHHUYHYIO, IOCTOSIHHYIO, HA BeKHU BEKOB OJU-
HakKoBYy:0. fI GBI CBA3aH C POXHON 3eMieli».

Ha, Tonpko 6iarofapsa NPUTAMKEHHMIO 3eMJId cTaja
ana Hac Marepsio.

Ecau BAymaThcd, KAKYI0 POJAb HIPAIOT CHUJIEL THArO-
TeHUS B KU3HHU HalIeil IIJaHeTH, TO OTKPELIBAIOTCS I[eJible
oKeaHBl. I He TOJBKO OKeaHHl SABJEHHI, HO U OKeaHH
B GYKBaJILHOM CMEICJIe 9TOro cjoBa. OKeaHBl BoJgkl. Bos-
IyIIHBIA oKeaH., Bes TAroreHuss oHu OBl He CYyLIECTBO-
BaJIU.

Bonua B mope, ABHMKeHUe KaXJOH KallJid BOALI B IIH-
TANIUX 9TO MOpDe peKax, Bce TeueHUHA, Bce BeTPHI, 06-
Jlaka, BeCchb KJIHMMaT IJAaHETHl ONPEeAeNsIIOTCS UIpOH ABYX
OCHOBHBIX (GAKTOPOB: COJHEYHOII ZesATeJbHOCTH H 3eM-
HOIO HPUTAKEHHU.

T'paButanusa He TOJMBKO yJepsKHBaeT Ha 3eMJe JIO-
nIeii, >KUBOTHEIX, BOAY U BO3AYX, HO H CKHMAaeT UX. ITO
ciKaTHe Yy IMOBEPXHOCTH 3eMJHM He TaK YK BeJHKO, HO
poJIb ero HeMaJIOBajKHa.

Kopa6Gap namBer mo moprlo. UTo Memiaer emMy yToO-
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"HYTh — H3BECTHO BCE€M. OTO 3HAMEHHTas BHITAJKHBAIO-
mas cujga Apxumena. A BeAb OHA IIOABJSAETCHA TOJBKO
IIOTOMY, 4YTO BOJA C)KAaTa TATOTEHHEM C CUJIOM, yBeJIH-
yyBapueica ¢ pocToM IJIyOMHEI. BHYTPM KOCMHUYECKOTroO
Kopabissa B moJjeTe BBITAJKHBAIOIIEH CHJIBI HET, KaK HET
H Beca.

CaMm 3eMHO# mIap c/KaT CHJIAMU TATOTEHHA JO KOJIOC-
caJbHEIX JaBjeHuii. B 1enrpe 3emau paBiieHue, TIO-
BUAKMOMY, IPEBBIIIaeT 3 MHJIJIHOHA aTMocdep.

Ilox BAMAHUEM JIJINTEJBHO AEHCTBYIOLIUX CHJ JaB-
JICHUSA B OTUX YCJOBHUAX BCE BelleCTBa, KOTOPbIE MBI
NPUBLIKJIM CYUTATHh TBEPALIMU, BeAYT ce6s MOZOGHO Bapy
uau cmoine. Tsaxensie mMarepuaJbl ONYCKAIOTCA Ha JHO
(ecix MOKHO TakK Ha3bIBaATh ILEHTD 3€MJH), a JerKue
BemJyIbIBaloT. Ilpoiecc aToT AauTcsas Muaauapiel Jjget. He
OKOHYMJICA OH U ceiiuac. KoHIleHTpanusa TAMKeJBIX dJe-
MEHTOB B 0O0JI2aCTH IleHTpa 3eMJid MeAJIeHHO HapacTaerT.
Hy, a Kak :Ke mposBJseTcd y Hac
Ha 8emie npursaxenme CoJyHua u
6amaxaiinmero K HaM HeOecHOro Te-
ada — Jlyus1? Hab6aozaTs 9TO -Ipu-
TaKeHue 6e3 CHenuaJbHBIX IPHGOPOB MOTIYT TOJBKO
JKUTENH OKEeaHCKUX MNobeperkuii.

Conune nReiiCTBYeT IIOYTHM ONUHAKOBEIM 00pasoM Ha
BCe, HaxofAnleecs Ha 3eMye U BHyTpu Hee. Cuia, ¢ Ko-
Topoii CosHIle MPUTATUBaeT, HAIPUMEP, MOCKBHMYA B MOJI-
IeHb, KOTJIa OH OJuxKe Bcero K CoJIHLY, IIOYUTH He OTJIM-
yaeTess OT CHJBI, AeHCTBYIolled Ha Hero B IIOJHOYb.,
Beap paccroanue or 3emanm o CosHIa B JEeCATH THICAY
pas 6oupllle 3eMHOTO JUaMeTpa M yBeJHYEeHHEe PacCTOs-
HUS Ha OAHY HECATUTLICAYHYIO NpPHU IIOBOpOTe 3eMJu
BOKPYT cBoeii OcHM Ha MOJ-060pOTa IPaKTHUIECKH He Me-
HAET CHJBLI TIPUTAKEHUNA.

ITosTomy CoJsHIe coo0umiaeT IIOYTH OAUHAKOBBIE yC-
KOpEeHHS BCeM 4YacTsM 3€MHOI'0 IIapa M BCeM TeJlaM Ha
e€ro IO0BEepXHOCTH.

ITourn, HO Bce ’Ke He COBCeM OJMHAKOBEIe. M3-3a
9TOM-TO HEeOOJBINOH pasHMUILI BO3HHUKAIOT NPUJIHUBBI H
OTJIUBBl B OKeaHe.

Ha o6pamennom k CoJHIlYy y4yacTKe 3eMHOIl IOBepX-
HOCTH CHJIAa TIPUTAMKEHUS HECKOJBKO O6OJbIle, YeM 3TO
HeOOXO0AMMO AJSA ABHUKEHHS STOT0 YYACTKA IO SJIJIUIITH-
gecKoii op6uTe, a Ha IMPOTHUBOIIOJOIKHON CTOpOHe 3eM-
JIX — HECKOJBKO MeHbIIe. B pesyibTraTe corjacHO 3a-

52

Mpunuebl M OTAMBBLI



KOHaM MexaHHKHM HploToHa BoZa B OKeaHe HEMHOIO
BEIIYYUBAETCS B HaIpaBJeHHH, obpaumenHoM k¥ CoJaHIy,
a Ha NPOTHBONOJIOXMHOI CTOPOHE OTCTYIaeT OT IIOBEpX-
HoctH 3emiau. Bo3HUKAIOT, KakK roBOpPAT, NMPUJIHBOOG-
pasyioliue CHJBI, pacTATHBaloiie 3eMHOH map u npu-
Jamplue, rpy6o rosops, NOBEPXHOCTH OKEaHOB (GopMy
3JIIUIICOMNA.

Yem MeHbII€ PACCTOAHHUA MEKJY B3aHMOJeiicTByIo-
OIMMH TeJIaMH, TeM 6OoJIbllle IPUINBOOGPA3YIOLUIHNE CHUJIIHL.
Bor mouemy Ha GOpMYy MHPOBOrO OKeaHa 00JIbIee
BaIusHue okasmiBaer Jlyna, uem Coxanne. Boisee Touno,
IPUJINBHOE BO3JeiCTBHE ONpeJegeTCsl OTHOMIEHHEM MacC-
Chl TeJa K Ky0y ero pacCTosSHHUA OT 3eMJM; 5TO OTHO-
meHne g JIYHEI MpUMEPHO BABOe G6OJIbIle, 4eM JJIS
CoaHua.

Ecau 6bl He OBLIO CIENJIEHUA MEXAY 4YaCTAMH 3€M-
HOTO HIapa, TO NPUJINBOOGPA3YIOIHe CHJILI Pa30pPBaJU
OBl €ro.

Bo3MoXHO, 9TO HPOM3OUIJIO C OAHMM M3 CIYTHUKOB
CarypHa, KOrjja OH OJUBKO MOJOIIeN K 3TOH GOJIBIIOI
niaanere. Te, cocTose U3 OCKOJKOB KOJIbI[a, KOTOPEIE
nenaror CaTypH CTOJIb IpHUMeJYaTeJNbHOIl IJIaHeTOoif, BO3-
MOXXHO M €CTh OOGJIOMKM CIYyTHHKA.

Hrax, moBepXHOCTh MHDPOBOrO OKeaHa IOJOGHA 3J-
JIMNCOURY, 0OJbIIAA OCh KOTOPOro o0palneHa B CTOPOHY
JIyusl. 3emaa BpamiaeTca BOKPYr cBoeit ocu. IlosTomy
10 IMOBEPXHOCTH OKeaHa HABCTPeuy HaNpaBJIEHUIO Bpa-
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nenusa 3eMiy IepeMeiijaercd NPUJNBHAA BoJiHa. Korga
oHa npuOKMmMaeTca K Oepery — HayMHaeTCS IIPUJIKB.
B HeEKOTOPBEIX MecTaxX YpPOBEHb BOILI IOGHMMAaeTcsd Lo
18 merpoB. 3aTeM IPUJIKBHAS BOJHA YXOIUT M HAYH-
HaeTCcd OTJMB. Y pOBeHb BOAHI B OKeaHe KoJebJercd,
B cpefHerM, ¢ mepuogoM 12 u. 25 MuH. (IIOJOBHHA JIYH-
HEIX CYTOK).

9Ta IpOCTam KapTHHA CHJIBHO NCKAKaeTcsa CJIHO-
BpEeMEeHHHIM NpujiuBooGpazyroomum geiictBuem Counna,
TpPEeHHeM BOXLI, CONPOTKBJIEHUEM MATEPHKOB, CJIOMK-
HOCTEI0O KOHGUrypanmuu OKeaHHUYECKHUX Oeperos M JHA
B IpUOPEXHBIX 30HAX M HEKOTOPBIMH ADYTUMH YaCTHBI-
Mu 3¢pdekTamu.

BakHO, uTO IPHUIMBHAS BOJHA TOPMO3UT BPA&ILICHLIE
3emin.

IIpaBaa, >hdexT ouenp mMax. 3a 100 ser cyTKHU yBe-
JUUYMBAIOTCS HA TEICAYHYIO AOJIO cexyHaul. Ho, meiictBysa
MHJIJIMADALL JIET, CUJIBEI TOPMOJKEHHUA IPUBEAYT K TOMY,
yro 3emiua GymeT moBepHyTa K JIyHe BCe BpeMs OIHOI
CTOPOHOI M 3€MHEIE CYTKM CTAaHYT PaBHBIMH JYHHOMY
mecany. C JIyHoii aT0 y:xe mpomsomyo. JIyHa 3aTop-
MOJXKeHa HaCTOJIEKC, YTO IIOBEPHYTa K 3eMJe Bce BpeMs
OZHOH CTODOHOIA.

Y100Bl «3arJsiHyTh» Ha OOPATHYIO CTOPOHY JIVHEI,
NPHUIIIOCH ITOCHIZIATH BOKPYT Hee KOCMUUYECKHUI Kopalis.

ChoopmynaupoBaB CBOIi 3HAMEHUTHIHX 3aKOH BCeMUP-
HOI'O TAroTeHus, HBLIOTOH IIOCTaBUJI Iepex HayKoH riy-
Gouaiimuii Bompoc: 4YTO TaKoe rpaBHUTallMA, KaKoBa ee
npuposa, Kak IepefaeTcs B3auMoJeiicTBHE MEKAY TH-
roTeOIIUMHA MaccaMHU.

Hp0TOH TOJIBKO onucan rpaButTanuio. Beranra Heo6-
XOJAUMOCTEL €€ 06BACHUMbG.

K pacckasy o Tom, gero 3xech yAajoCh JOCTHIHYTB,
MBI celiyac u IlepeiifieM.

;
4.

Rouckn B oaHOoM u3 CBOMX BEICTYIJICHUIL
RocpeAHiKa BeJuKuil mgarckuit ydeHsntii Hunasc
Bop xapakTepu3oBajyl TEOPHIO BJIEK-

TPCMATrHUTHBIX SBJEHHMI KaK pallUOHAJbHEIN BBHIXOJ 3a
PaMKH KJAaCCHYECKOI MeXaHWKH, «IIPUTOAHBIA JJs TOTrO,

54




yTOOBl CMATIYHUTHh KOHTPACT MeXKAy JAeiicTBHeM Ha pac-
CTOAHUY U JAeHCTBHEM IIPU CONPUKOCHOBEHUI».

OTOT KOHTPACT €llle CHJIbHee B Ipo0iieMe BCEeMUPHOIO
TATOTEHUA, XOTA OBl IIOTOMY, YTO 3JECh CAMU pPaccTod-
HUA HEepeJKO OrPOMHBI.

He xamxpiii, BepOATHO, CMOXKET Pa300pPAThCA B CIOK-
HOM MeXaHH3Me IIlepeJlaud YCHJIHS OT PYKH IO ILienu
K BeJpy, KOTOpOe BBEITACKUBAIOT K3 KOJOAIA, HO OZHO
SICHO JJIA BCeX: eCJU BBIMUJIUTHh W3 5TOH emu XOTd ObI
OJHO 3BE€HO, TPAHCIOPTHPOBKA CHJBI OT PYKH K BeApy
npeKpaTUTCH. '

A BOT rpaBHTAllUOHHBIE CHJIBI JOJITO€ BpEMs IpeA-
CTABJSJINCh MMEHHO YeM-TO BpoJe YAUBHTEJILHOM Ienu
6e3 eZWHOro 3BeHA. B HayKe 5TO Ha3hIBaeTCS AaJLHO-
relficTBueM — JeliCTBUEM Ha DPacCCTOAHUH 6e3 KaKux Obl
TO HU OBIJIO IOCPEIHUKOB.

Hano npamo ckasaTh, 4TO XOTA DUBUKH BpeMeHAMH
«IPUBHIKAJIH» K AEHCTBUIO HA PACCTOAHHH M HAXOLUIK
ero Lae yJAOOHBIM, OKOHYATEJILHO NPUMHPHUTHCS C TeM,
YyTO ABa TeJia yepe3 abGCONIOTHO HHYEM He 3aIlOJIHEHHOe
IPOCTPAHCTBO (UM — 3TO Apyras KPalHOCThL — B3aloJ-
HEHHOEe YeM . YyrOoJHO) MOTYT TAHYTb HJU TOJKATH JAPYT
Apyra, ydYeHble HUKOrfa He MOTJIH.

Iloucku mocpefHMKA IPH I'PaBUTALUOHHLIX B2aUMO-
JefCTBUAX HAYAJNHCh (PAKTHUYECKH OJHOBPEMEHHO C IO-
ABJICHHEM B HayKe IIepPBBLIX JAOrafoKk 00 STHX CcujIax.
CoBepUIEeHHO fACHO NOHMMAJ BCIO IIYyGUHY QM3uUeCcKOi
npo6iaembl 1 cam HpbIOTOH.

Kaszanochk 6, MOKHO TOJBKO YAUBIATHCS TOMY, 4TO,
cHopMyJINPOBAB KOJHYECTBEHHO 3HAMEHUTHIH 3aKOH O
cHJie BCEMHUPHOTO TAroTeHusd, HBIOTOH Kak OyATO GBI
HOJUYEPKHYTO OTBEDHYJIC OT IIOHCKOB MeXaHH3Ma ee
nepegaum (YTO Kajio IMOBOJ MHOTOYMCJIEHHBIM KOMMEHTAa-
TOPAM NPHUYNCIUTH €ro K Jarepio CTOPOHHHUKOB Jatih-
HogeiicTBua). CJI0BO «OTBEPHYJICH», KOHEYHO, Hexpa-
BHJIBHO OTPa’kaeT CyTh ZeJjia. A CyThb 9Ta B CJAEAYIOLIUX
ABYX 0O6CTOATENBCTBAX. .

IIpexxge Bcero, HpI0OTOH He MOT — IPOCTO B CHIY
TOTJAIIHEr0 YPOBHS HAYKH — HAWTH OOBSACHEHUE NpU-
pozel TaAroTeHusa. g aToro nmorpeboBaiauch Takue GyH-
JaMeHTaJbHBle CABUrd B HayKe, KaK BO3HHUKHOBeHHE
NOHATHUSA NOJISA, 0 YeM moJgpobGHee MBI pacCKaMkeM IO3J-
Hee, CO3RaHUe JJIEKTPOAMHAMUKHN M, HaKOHeI, TeOpUH
OTHOCHTEJIbPHOCTH ¢ ’
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Bropas npuumHa He TaK OYEBHAHA AJNS CErOAHSAII-
Hero uccjepoBaTels, XOTsI, BEPOATHO, OHA CHIrpaja
IajleKo He IMOCJeJHI0I0 poJab. IlpuuynHa 3Ta KacaeT-
cA caMOro IIOHMMAHHSI HAYKH, ee MeTOJOB U ee
sajgad.

Muorum, BepOATHO, HM3BeCTHA HAYaBUIASCA B CeM-
HaZLlATOM BeKe 6Gophba MeXJy KapTe3HaHCKHUM U HBIOTO-
HHAHCKUM €CTeCTBEHHOHAYYHLIMU MUPOBO33peHuAMu. Pe-
He Hexapr (Kapreswuii), Hapany c¢ I'accengu, Bsxonom
Bepyaamckum, 'o66com, JIOKKOM 1 APYruMU BBHIZAOII[K-
MHues MBICJAUTENAMH CBOEr0 BpeMEeHH CyMeJH — M 3TO
npeskjie BCEro, IOXKalyil, cjleAyeT CBA3aTh C HMeHEM
JlekapTa — cAesaTh peUINTeJbHBIA HIAr BIepeJ] OT ToOC-
NOACTBOBABIIEH B CpefHHE BeKa CXO0JacCTUYecKoii ¢uio-
codpun ¢ ee MOMBITKOH OGHLACHATH NMPUPOAY BBeJEHUEM
BCE€BO3MOJKHBIX «CHMIATHIi» U «aHTHIaTHii», ¢ ee ujeeii
HeaIu B SABJIEHHAX.

Oaunako, Kak HHM BeJHKO OBLIO 3HauYeHHe HOBOIL
LIKOJIKI ¢ XapaKTepHBIM HJSA Hee CcO0030M uiocobuu
M eCTeCTBO3HAHMA, CJeAyeT IIPU3HATH, YTO TOYHEIE
HAYKH B COBPEMEHHOM CMEICJIE BTOr® CJIOBA BO3HHMKAJIH
HepeAKOo ‘B Gopbbe ¢ »oToif mKoJgoii. TeopeTrnueckue
cunekyaainun Jlekapra Nnpu BceM HX 3aXBaTLIBAIOIEM
HHTepece OBIIM JIMOIEHBI OJHOTO CYINeCTBEHHOI'0. MO-
MEHTa — OHH He TOJBKO He ONHUPAJHUCh HAa OIBIT, HO
Ja)ke B M3BECTHOH Mepe IPOTHBOIOCTABJISAJIHNCH OIBITY.
VMeHHO 5TO ABHJIOCH IIOBOJOM K HPOHHYECKOMY 3aMe-
vyauauio I'oiireHca: «llekapT, Imo-BUAMMOMY, coOupaercs
pemaTh Bce Bompocel Gu3UMKM, He 3a0oTACh O TOM,
paccyskjaer JHM OH IPaBMUJIbHO HJIKM HeT». XapaKTepHO
B 5TOM cBA3HK oTHOomeHue [lekapra K I'anuieio, KoToporo
dbpaHIy3cKHil MbI€JUTeNb yIpeKaJ B TOM, 4TO Telepsb
00603HAYaeTCA CJOBOM «O9MIIUPU3M». I'aamieir, mo mMHe-
Huio [lekapra, He paccMATDHBAeT I€PBONMPHUYMHEL Be-
e, uccjaeAyerT TOJbKO OCHOBAHUA HEKOTOPBLIX OT/EJb-
HEIX ABJICHHWIH M CTPOMT IIO3TOMY Ges3 dyHmameHTa.

Heloron men mo nyru Tanauies.

«Hipotheses HyxHO OBIJIO OYHCTHTH HAYKY OT

non fingo» IpeJicTaBJICHUNi, HE IPOLUKTOBAH-

HBIX caMOil HaTypoii, mpepBaTh Gec-

KOHEYHYI0 BEpEeHMIly TIUIOoTe3 B JyXe KapTe3HuaHCKOM

dunocodbuu ¥ 06pPATUTHCA K M3YYEHUIO MCTHHHEIX 3aKO-

HOB mnpupojgsl. Ilepesy Bamu noaiamHHBIE cJaoBa Hblo-
TOHA:
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«Bce, uTO0O He BHITEKaeT Hu3 dABJIEHMH, ABJISETCA
runoTesoii. 'umoTesaM e HeT MecTa B SKCIEPHUMEHTAJb-
Ho#t dusuxe. B mociegHeit BHIBOOAT HEKOTOPHIE IOJO-
KeHHNA U3 HabJIlojaeMbIX ABJIEHHH M 00001IAI0OT UX NyTeM
VHAYKOuKH»>. AMEHHO KakK OTKa3 OT OTBJIEYEHHBIX CIIe-
KYyJAAuuil KapTe3sHMaHCKOHl duaocopuu cienyer IOHH-
maTh mn3pedeHue Hplorona <«Hipotheses non fingo» —
«'unorea He COUYUHSIO».

Pesko oTpunarennrHoe oTHolleHHe HbIOTOHA K «CO-
YUHUTEJIbCTBY THIIOTE3» IPOSBUJIOCH U B BOIPOCE O NMpH-
poZie TAroTeHusd. BuIo GBI, OXHAKO, IJIyGOKO Hempa-
BUJBHBIM MCTOJIKOBATH 95TO KaK NpPU3HAHHE UM HJIeHu
JeiicTBUA Ha paCCTOSHHUM. BIpouemM, ¢ IOJHOU sCHO-
cTbiI0 06 5TOM BHICKashBaeTcs camM HbBIOTOH B muchMe
Kk Benrau: «f cumraio HeJemoCThIO HOIYylIieHHE, OYATO
TeJO, HaXOJAlleeCsI HA HEKOTOPOM PACCTOAHUHU OT ApPY-
roro Tejia, MOJKeT JeiiCTBOBATh Ha HEro uepes Iy-
CTOe NPOCTPAHCTBO 0e3 BCAKOTO mocpeacrBa, IloaTomy
TAMKECTh [MOJI)KHA BBIBBIBATHCH KaKHMM-TO JeiCTBYIO-
IIMM IIOCTOAHHO IO OIIpelleJIeHHEIM 3aKOHaM &reH-
TOM».

Bomnpoe 0 mpupoZe 3TOTO areHTa OCTABAJICHA OTKPEHI-
TeiM. He pemmnam ero u mnociefoBaBHIME JHCKYCCHH,
C KOTODBHIMM CBSI3aHHI MMeHa TaKHMX BBIZAION[UXCHA yye-
ueix kak HoranH Bepuyanu, Tioiirenc, Jleii6uun, Ia-
uuua Bepuynanu, JlomoHOCOB, 3Jiijep.

OzaHO BpeMs MMeJa XOSKAEeHHE HOBOJHLHO HauWBHAdA
Teopus «ucredeHuii». CorsacHo TOH TEOPHH IPOCTPaH-
CTBO BO BCeX HAINPaBJIEHUAX NPOHU3LIBAETCS IOTOKAMU
MaTepuu (IpUpoOJa STHUX IOTOKOB He yTouHAJNach). Eciau
npeicTaBUTh cebe JABa PACHOJIOMKEHHBIX HENOJAJIeKy
APYT OT Apyra Tejia, TO OHH Kak OBl 3arOpa’kMBAIOT OJHO
IZpyroe OoT 5THX NOTOKOB. Ilosyuyaercsa Tak, 4TO C BHeII-
Heil CTOPOHBI IOTOKH,— A B3HAYHT, U AaBlIeHHe — GOJb-
e, 9eM Ha NPHUJIEraloluluX CTOPOHAaX. JTOH-TO pasHUlleil
B JOaBJeHUAX M IpeJarajock OOBSACHATh BEeMHPHOE
TArotTedue. BpAZ M MOYKHO BCepbe3d CUHTATHh DTO OO6BAC-
HeHUe YAOBJeTBOPUTENBbHBIM. OHO He TOJBLKO BBOAUT
BeChMa CYUIeCTBEHHBIE THIIOTE3Bl, HO HPAMO IPHBOAUT
K BHIBOJAM, HHMKAaK He YKJaJLIBAIOIIMMCA HH B KaKue
SKCHepHUMeHTaJbHEIe paMku. Takoe IIpeanoJyoKeHHe,
HAIpUMep, NpeACKashiBaeT HECYUIeCTBYIOU[Me TI'paBHTa-
IMOHHBEIE TEHM MJIH BO3HHKHOBEHHE TOPMOJXKEHHS ILJa-
HeT, KOTOpOro HET B AeHCTBUTEJIBHOCTH, M T. [J.
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Xopouuui BryC IIpo6ieMa rpaBUTAlUM BHOBL — L
uenoseqscroa Ha 3TOT pa3 ¢ NPUHIUIHAJILHO HO-
BEIX HOBUIHH — OBJIA PacCMOTPEHa

234 roZa CHyCTdA IIOCJie OKOHYATEJHLHOIO YCTAHOB-
neHns HBIOTOHOM 3aKOHa BCEMHPHOrO TATrOTeHHS. [ ias
TOro uTOOGHEl CHEeJaTh 3J4eCh HOBEIM IIar, 0Ka3ajoCch He-
00XOZHMBIM IIepeCMOTpPEeTh caMble GYyHAAMEHTAJbHBIE
TpeACTaBIeHUS — ITIpPeACTaBJIEHUS 0  IIPOCTPAHCTBE
U BpeMeHU. B cymHocTH, NPOABUHYTHCS B INOHHMMA-
HUHM IPHUPOAHI TATOTEHWS O3HAYAJO0 IIOCTPOUTH HOBOE
¢usnyeckoe MupoBosspenHme. M  ceiiuac, 3amHUM
YYICJIOM, MBI MOYKE€M IIOPAaKaThCS, YTO TAKAA I'MMaHTCKAd
pabora — a »TO OBLI, 6e3 mpeyBeJHYEHHUH, IePEBOPOT
B QusuKe — MorJjia OBITh COBeplIeHAa NPAKTHYECKH Of-
HUM 4edoBekoMm. IIpaBma, sTOoro uejoBexka 3Baju AJb-
Gepr Oi#Hmreiin. IMoxanyii, He O0yJeT IpeyBeJHYeHHEM
cKXas3aTh, YTO HH oJHA GHU3UYECKas TEOPHSA HHUKOIrJa He
BLI3BLIBAJIA TAKOrO GYypHOro, Jake CTPACTHOT'O HHTEpeca
B caMbIX INMPOKHX KPyrax Kak (QHU3HKOB, TaKk U He Qu-
3MKOB, KAK TEOPHUSA OTHOCUTEJBHOCTH JiiHmTeiiHa. O Heil
nyucaJy He TOJbKO B HAYYHBIX JKYpHalaxX M KHurax. He
6LIJI0 B ABajuaThie rojbl, HOJKHO OBITH, HM OJHOII ra-
3eThl, HH OJHOTIO XKypHajla — BKJIOYAd HEeTCKUE IKYD-
HAJBl U JKYPHAJBl MOX,— B KOTOPOM OBl He IOABUJIOCH
GT3BYKa STOr0 YHCTO Hay4dyHOro coomTusa. Ilparna, cupa-
BeIJIMBOCTH palu cJlef[yeT OTMETHUThb, UTO YHCJO IKCAB-
WHUX O TEOPUH OTHOCUTEJILHOCTH BCETrJa 3HAYUTEJILHO
NPEeBOCXOAUJIO YMCJIO MOHMMABHINX 3Ty Teopuio. Ho cam
GaKT OrpoOMHOro MHTEpeca Macchl Jojeili K Ipobiemam
rpaBUTAIlUH, O KOTOPHIX BYepa HHKTO U3 HUX He 3aj1y-
MBIBAJICH, HECOMHEHHO, BechbMa IIpuMeudaTedeH. B uem
Ke srech neyio? Beap coszanHas OHHMITEHHOM 006ias
TEOPHA OTHOCHUTEJBHOCTH (0 CYLIHOCTH DTOH Teopuu HaM
elle INPEeICTOUT INOLPOGHO rOBODPUTH) HE HMeJNa, A M
ceifyac He HMeeT HHKAKOIrO INIPHUKJIANHOTO, NpaKTHUYeC-
roro sHaveHus. OHa He moMorJa CKOHCTPYHPOBATh HU
OXHOM MAIIMHEI, HUKOTO He HAKOpMMJia M He oJeJia,—
K TeM He MeHee 00 JHHMITeHHe U ero TEOPHH I'OBOPKHJIH,
CIOPMJIE M NPOJOJIKAIOT I'OBOPUTH OCJibHIE, UeM O JIO-
60M APYroM y4YeHOM, MOKeT ObiTh, W OYe€Hb MHOTO cJe-
JaBUIEM AJis YAOBJETBOPEHHSA NPAKTHUUYECKUX HYIKJ JIIO-
meit. leso 3xech, KOHEYHO, He B «MOJZ€e» M He B peKJiame,
H He B TOM Jla)Kke, UTO TeOpHA MOopasuyia JIoAeH cBoeii
CMeJIOCTHI0O H Kaxkymeiica mapafoKcaJbHOCTHIO. Ilo-
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BHIUMOMY, OIPEJeJisSioNyI0 pOJb CHIIpPajJo 34ech TO,
YTO TE€OPUS OTHOCUTEJIBHOCTU KOQJIOCCAJNBHO Pa3ABUHYJA
Hay4YHble TOPH3OHTHl, 3aTPOHYJIa OYHAAMEHTaJbHeH’re
oujocodcKre BONPOCHL €CTECTBO3HAHHS, CTaBA Ha IMO-
BECTKY JAHS TaKlUe COBEPIIEHHO HOBHIE A TOrJailHeil
dusukm npobGieMBl, KaK, HaIpuMep, HIpobjeMy cBas3u
MeXXAY NIPOCTPaHCTBOM, .BpeMeHeM u Marepueii. Ilo BEI-
paxenuio UHdenpna, yes0oBEeYECTBO IPOSIBUJIO XOPOMIMI
BKYyC, JOJIKHBIM 06pasoM OlleHUB ‘Bce Bejuume paGor
SiiHmTeiHA IO TEOPHUH OTHOCHUTEJIBLHOCTH.

OpHaKo 1mpexkge YeM INepexoiuThb

Axcuombl Eexknmga K DHHIITeHHOBCKCI TpaKTOBKEe TH-

M 3KCNEPUMEHT TOTEHUSI, HAM IpHIeTCA cAesJaTh OT-

CTYILJIEHUEe, YTOOBI II03HAKOMHTECS
C HEKOTOPBIMHU HAEAMU, KOTODLIe HEeO6GXOAuMO OyAeT uC-
ICJIB30BaTh B JAajbHelnieMm.

Ham npulercs IOroBOpUTh O TreCMeTpHH, TOYHee,
0 IpoCTpaHCTBe U BpemMeHu. Kasasock OB, YTO 3AeChH
obmero c¢ tarorenuemM? OZHaAKO HMMEHHO HcCCIelOBaHHE
$H3UYEeCKOro IIPOCTPAHCTBA M BPEeMEHHU II03BOJIUJIO JiH-
mTefHy II0-HOBOMY OCMEBICJAMUTEH rpaButanuio. Ho He
6ynem 3aberaTh BIHEpen.

CyuiecTByeT IpeKpacHOe u3pedYeHHe, IpPUHAAJIEsKa-
mee Hexapry: «aa Toro, 4ToOH IO3HATH MCTUHY, HEOO-
XOAUMO OJUH pPa3 B KU3HMU Bce IOABEPTHYTH COMHEHMIO,
HaCKOJBKO 5TO BO3MOJKHO». ¥ COMHHTHCA B TOM, 4YTO
KakeTcssi caMo co0oii pasymMelomuMcs, Kasajdoch O0zI,
HUKaKHX CcOMHeHH# He Jgonyckawomum! Cymers npo-
pBaThCs CKBO3b MArMYeCKMi KpYyr TaK HAa3hRIBaEeMBIX
a30y4YHBIX HCTHH, KOTOPHIE YaCTO TOJBKO IOTOMY K
Ka)XyTCA OUYeBHAHBIMM, YTO HAJ HMMH KaK CJefyeT He
3aZyMEBEIBAIOTCA.

MHoro crojeTnil MKOJHLHUKHM BCEX CTPaH Ha ypoKax
reoMeTpUH H3ydYaJld — Ja U ceifyac M3y4aroT — CTPOii-
HYI0 CHCTEMY €BKJHUAOBBIX TeopeM. Bce 9TH TeopeMel
JOTHYECKH BBITEKAIT M3 NPOCTEHMIINX, TaAKUX HarJIs[k-
HBIX, YTO OHHM KaXXyTCs abGCOJIOTHO JOCTOBEDPHBIMH, IIO-
JOKeHUil — 3HAMEHHMTHIX akcuoMmM EBKJuzua.

EBkauznoBa reomerpus Bouria B QU3HKY IeJIHKOM Oe3
KaKuX OBl TO HU GBLIJIO OTOBOPOK H, daKTHUUYeCKH, 6€3 COM-
HeHU#l B HeoO6xoauMocTH mnpoBepku. Hiua Tanuiaes u
HrpioToBa nIpOCTPaHCTBO — 3TO MMEHHO O0€eCCTPAaCTHBIMI
XoJONHEIM (oH. Bpemsa Tewer, Kak OBl HDOAUUHSAACH
X0y KaKuX-To abCoJIOTHEIX MHUPOBHIX 9acoB, OTCYH-
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THIBAIOMMX CEKYHAH AJisg Bceil BceneHHoif, mpuuem Ha
TH Yachl He MOXKeT BJHATHL MaTepHUsA M XapaKTep ee
ABM)KEHUSI. DTOT B3IJISJ Ha IPOCTPAHCTBO M BpeMs Ka-
3ajica O HayaJla HAallero BeKa He3bI6JIeMbIM.

A MOHO JM IPOBEPATH caMble aKCHOMBI EBrauzma?
MoxxHO JnH, HampuMep, HCHOHITATh HUX CIPaBeAJHBOCTb
SKcHepuMeHTaJ bHO? 3Jech MBICIAMMBL ABa moxxoga. Ko-
HEUHO, MOTYT HAMTHCh NPOTHUBHHKHN TaKOIl IIPOBEPKH.
Ouu CKaMXyT, 4YTO reoMeTpPHIO, KaK H MHOI'Me Apyrue
pasgesbl MaTeMaTHKHU, ClelyeT pacCMaTpHBATh KaK 4yuC-
TO JIOTHUYEeCKOe IIOCTPOEHMEe M Ha DTOM OCHOBAHHU OTKa-
JKYTCS CpaBHUBATh €€ IOJIOMKEeHUS C ONEITOM. Takas
TOYKA 3pEeHUs BIOJHEe IpaBOMepHa BO BceX cJaydasx,
KpoMe OJHOroO — eCJIM BaC HHTepecyeT reoMeTpHUsA <«Ha-
CTOAIIEero», peaJibHOTO Qusmueckoro mpocrpancrsa. Ho
BeIb HaC-TO cefiyac MHTepecyIOT He KaKue-n1mb6o abcTpa-
KTHEBEIE <«MaTeMaTH4YeCKue» MPOCTPAHCTBA, a MMEHHO pe-
aJpHoe. A 5TO B3HAYMT, YTO MOCJIefHEe CJOBO — U
peliampinee — IPUHALIESIKUT 9KCIEPUMEHTY. STUM OYEHb
MHOrO€ CKa3aHO: SKCIEPHUMEHT MOM{eT U <«HE€ 3aX0TETh»
BTHCKHBATBHCA B pPAMKH TNPUBBIYHBIX HaM MOpelcTaBJe-
Huii. VI Torga y:e BOSHHKHET HEOOXOAUMOCTE MepPecMOT-
pers MHOroe u3 TOro, 4YTO Kas3aJioCh HECOMHEHHBIM.
OJKCIIeDUMEHT, Ja’ke eCJM OH HalleJleH Ha usyuyeHue
TAKOI'0 «HeMaTepPHaJbHOr0» 06beKTa, KaK IIPOCTPAHCTBO,
B KOHI[e KOHI[OB CBOAHUTCA K HAOJIOAEHUIO HMEHHO 34
marepueii B pasiuuHbIX ee dopmax. M sTO0 moutm He-
usbexxkHo (a mgasbime MBI YBHAUM, 4YTO CJOBO <IIOYTH»
U3JIKIIHE) JOJIKHO IPUBECTH K YCTAHOBJIEHHIO CBfA3el
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MeXAYy IIOBeJeHHueM MaTepHH, ¢ OZHOH CTOPOHEI, U Xa-
PaKTepoM IPOCTPAHCTBA — C JAPYroii. 3Byd4UT 3TO, pa-
3yMeeTcsd, Ha IEPBHIH B3raAj] AOBOJBHO (GaHTACTHUYHO,
HO ecJu BIyMaThCs, TO 06oJee NPUBBIYHOE HaM IIpe-
cTaBJIeHHe O IpocTpaHCTBe (M BpeMeHH, J06aBuUM),
KaK 0 KaKOM-TO 0eccTpaCTHOM, XoJoxHoM ¢oHe, HA Ko-
TODPOM Pa3BIIPBLIBAIOTCS BCe COOBITHUS, NIPEACTAHET Iepen
HAMM KaK HedTo  elle OoJiee YAWBUTENbHCOE U
CTpaHHOEe.
W, uaxonen, eme oxHo. Ecim yx MBI o6palmaeMcs
K OHBITY, TO HY’XHO fICHO OTAaBaTh ceGe OTYeT B TOM,
4YTO HUKAKOH DKCIEPUMEHT He MOJKeT OBITh abCOJIOTHO
ToyHBIM. Omubxku (uam, 6ojee NeAMKATHO BHIPAXKAACH,
TIIOTPENTHOCTH) ONBITa, Ja’ke CcaMOro TOHKOIO,— Bellb
HensbexHasg. OHuH 06ycCI0OBIIEHEI HECOBEPIIEHCTBOM IIPH-
60poB, cayuaiHBIMH BJIWAHUAMH M, NOPOM, caMoil ¢wu-
3MYEeCKOM CymHOCTBbIO sBJeHuss. O6 9TOM HHUKOrja He
3a6BIBAIOT B JIO60M GHu3HMUECKOM HcCJefoBaHUM. Byaem
JKe M MBI IIOCTOSIHHO MMeTh B BHAY, YTO KAaKUMHU GBI €TPO-
TMMM -HaM HH Ka3aJIUCh €erofHA Te WJIH HWHBIE TEeCPHH,
B YaCTHOCTH «(pu3HYEeCcKas reoMeTpHSI», O KOTOPOIl MBI
6yJeM TOBOPUTH HUXKE, OHH MMEIOT NPUOIHMKEHHBIH Xa-
pPaKTep, M KaXXJblil 3aBTpalIHUU [JeHb MOJKET BHECTU
B HHUX CYIIECTBEHHHIE MCIPaBJIEHUA.
Msicap © TOM, YTO €BKJHIOBA reo-
FeomeTpua MeTpHusA He fABJAseTrcs eANHCTBEHHOIR
Jlo6auzBckoro JIOTUUECKH BO3MOJXKHOII, BIlepBBle
yeTKO OBLjIa BHICKa3aHa B IIPOIILJIOM
BeKe. 3aciyra CO3ZlaHMA NepBOil reoMeTpuH, OTJIMUAIO-
nleicA IO CBOUM IIO€TyJIaTaM OT €BKJUAOBOI, IpHUHAK-
JIeXKUT BEJIUKOMY PYCCKOMY MaTeMaTuUKy Jle6aueBCcKOMY.
(HeszaBucuMO HEeBKJHZOBA reoMeTpusa 6bLIa paspabo-
TaHa BeHrepcKMM MareMaTHkoM DBoupsaii.) Ham ceiiuac
HeJIerKO BO BCEI IOJHOTE OLleHUTh, KaK0oil HAayYHO caMo-
OBITHOCTHIO M CMEJIOCTBIO JOJI)KEeH OBII o0JaJaTh 3TOT
3aMevaTeJbHEBIH KasaHCcKui mMaTemMaTuk. PaKTHl, OJHAKO,
JOCTATOYHO KpacHopeuuBEl. Cpelul COBPEMEHHHKOB OIle-
HUTH (MM Jasxe IIpocTo NOHATH) uiem Jlo6aueBCKoOro
CMOTJI, BE€pPOSATHO, TPH-YETHIpe KPYIMHEHINUX eBpoIeii-
CKMX MaTeMaTHKa, He Goanmme. B Poccun Jlo6Gauesckuii
OBl He IOHAT HACTOJBKO OCHOBAaTeJILHO, YTO B HEKPO-
Jore, HaIpuMep, MHOTO OBIJI0O CKasaHO O €ro agMHHU-
CTPATUBHOM HAEATEJBHOCTH — M HH CJOBa O CO3JaHHOII
MM HOBOM reomerpuu. dake Takoii IepelfoBOii 4eJIOBEK
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TOro BPEMEHHU, KaK UepHBHIEBCKUI, B MHCLME X CHIHY
BRICTyZaeT HNPOTUB ujeit JloGaueBcroro, mpuberas mpu
3TOM, YBEI, K OOBIBATeJIbCKUM apryMeHTaM BpOZEe TOro,
gyto Jlo6aueBckuii HezapoMm, kKakK Bca HaszauHp 3Haer,
BepXOM Ha CBUHBE e3JuJl, TaK YTO He IPUXOJUTCs coMue-
paTbCSsl, 4YTO OH Oesdymen (MBI cMsAryaeM BEIpaske-
HUS).

Ho 6Goxbiiue HayuyHbie HAEUM He MOIYT 3arJOXHYTh,
faj)ke e€cJIM OHU B MOMEHT CBOero IOSIBJIEHUS KasalHuCh
CTpaHHEIMH H NapafoKcaJbHHIMH. Bosee Toro, Bpems
CTAHOBUTCSE CaMO KakK OBl OJHKHM M3 JOKAa3aTeJNbCTB HX
HeNpeNoXHOCTH. K KOHIY /eBATHAAIATOTO BeKa CY-
IecTBOBAJ yie He OJMH, a HECKOJbKO BapHaHTOB He-
eBKJUJOBEIX TeoMeTpuil (13 HUX HaubGoJbllee 3HAUSHUE
nns GuU3EKH npuobpesa BIOCIEACTBMM reomerpusd Pu-
maHa). HemocraBajno, 0fHAKO, KAKOTC-TO O4YeHb CYIL[ECT-
BEHHOTO TOJIUKA, YTOOGEI 5TH YIHCTO JIOTMYECKHe MOCTPO-
eHHUA <«0XKUJIH», IPHOOPETS TPEIETHOCTh aKTYaJbLHOCTH.

Hyxern OblI 9KCIePHMEHT — He-

Cneunansuas teopus OOBIYHBIA DKCHEPHMEHT, rae oGmex-

oTHOCMTSNbHOCTH  TOM MCCJEZOBaHusa Obuia OBl Trec-

DiinTeHHa metpus! O TaKOM SKCIEePHMEHTe AY-

man I'aycc, keneiiHO (M 4yTh JH He

TaflKOM — BeJb K3 OKPYJKAIOIWUX BpPHL JU KTO-HUOYIL

MOT BOCHDHHATH 3TO HHauYe KaK HeJIeloe YyJadecTBO)

mpoBepsABmINii, paBHa JH CYMMA YIJOB TPEeYTOJbHHUKA

gucay . O Hem roBopui emie Jlo6aueBckumii. M sxcme-

PUMEHT, HaHeCUIMH NePBHI yAap MO HPUBLIYHBIM IIpeJ-

CTaBJIEHUAM O IPOCTPAHCTBE U BpPeMeHM, moaBmicsa. Ho

OH Ha IepBHIi B3rJIAJM He MMeJl HUKAKOIrO0 OTHOUIEHUS
K IeOMeTpHH.

Ilenass cepus He3aBUCHMBIX M Da3HOPOJHEIX OIBITOB
npuBejia K BLIBOAY, MOpa3uBilieMy JH3HKOB CBGel mapa-
NIOKCANLHOCTBIO: KaK OBl HHM JBHUrajcsa Ha6Ja0JaTels,
N3MepAA CKOPOCThL CBeTa, OH IOJyYaJl ONWH U TOT JKe
gucJeHHBI pesynanTar. CromTe JIH BEL HA MeCTe WU
IBITaeTeCh JOTHATH CBETOBOM Jiyy, CKOPOCTh CBETAa OKa-
3pIBaeTCs abCoOJIOTHO OAMHAKOBOIL. OT CBeTOBOro Jyua
Helnb3d y0exatrb, KaKk HeJb3st y0esKaTh OT COOCTBEHHOIX
reHn. Ty e CKODOCTH CBeTa NMOKAMYT BallM NPHOOPHI,
eCJIM BBl MYHTECh HABCTpedy Jyuy.

I9TO0 HHKAK He YKJAaJbIBAJIoCh B PaMKH TraJjnjieeBo-
HBIOTOHOBEIX IpPEACTaBJIEHU, CBUAETEIBCTBOBAJO 00 HX
NPpUGAM/KEHHOCTH M HACTOATEeJbHO AUKTOBAJO HE00XO-
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JAUMOCTH CO3JAHHS HOBOIi TeopuM, KOTOpas II03BOJIHJIA
6B KaK-TO OCMBICJIHTHh JTOT BDKCIEPUMEHTAJIbHEIH pe-
3yJABLTAT.

Pemaroomuii miar B mocTpoeHUU TaKOil HOBOH TeOopHHU
6BII chejiaH OUHIITEHHOM.

Mi1 He MOKeM 3Jech IOAPOOHO pacCKassBaTh 06
SHHIITEHHOBCKON <«CIEIUAJIbHOM ' TEOPUH OTHOCUTEIh-
HoCcTH». HaM HYJKHBI OYAYT JHIIb HEKOTODLIE ee KOH-
KpeTHble pe3yasTaTel. Ho mpeixe BCcero HeCKOJILKO CJIOB
0 caMO¥ OTHCCHTEJbHOCTU.

Vaxe Taauineil sSCHO MOHHMAJ OTHOCHUTEJILHOCTh Me-
XaHUYECKOTO ABHxKeHud. Henb3da cKasaTh IIPOCTO: «TeJio
neuxerca». HymHO yKasaTh, IO OTHOLIEHHIO K KaKuUM
ApyruM TeiaaM (GH3MKHM TIOBODAT — II0O OTHOLIEHHIO K
KaKoOil cucreMe oOTCYeTa) S3TO JBHUIKEHHE OIpefeid-
eTcH.

BHemiHmiI DUCYHOK JABHKEHHS, KOHEYHO, pPa3jdYeH
B pasHBIX cHcTeMaX orcyeta. CTEeHKHM BarosHa HeNox-
BMJKHBI II0 OTHOLIEHHIO K CHCTEME OTCYeTa CHISIINX
B HeM maccaxXupoB. U Te jxe CTEHKH ABUXKYTCHA B CUCTEME
orcueTa, cBszaHHONL ¢ 3emiaeii. TpaekTopusa Bepru-
KaJIbHO NaZaloliero KaMH$ BBITJSAAUT IIO-Pa3HOMY C TOd-
KM B3peHHsS HEeMOJABMIKHOTO M OBICTPO JABHIM(YLIErocsd
Habmiogarens. OTHOCHTEIbHA CKOPOCTh, OTHOCHTEJICH
nyTh, NPONJEHHLII TejlaMi, OTHOCHTEJILHA TPAEeKTOPHA.
Ho ecTp M HeuTO, He B3aBHCSIlee OT BBHIOOpA CHCTEMEL
oTCcYeTa,— CaMM 3aKOHBI JBHJKeHHUS, 3aKOHH HbroToHa.
Bo Bcex uHepUMAJBHBIX CHCTEMaxX 5TH 3aKOHEI abco-
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JIOTHO OAWHAKOBEI ¥)., JTO B3HAYHT, HANPHUMEp, YTO,
cuAA B 3aKpHITOH Kal0uHe, BbI HUKAKHMHU MeXaHUUeC-
KHMU OIEBITAMHM HE CMOXKeTe OIpeleliuTh, IIOKOUTCH JIK
KabuHa UIU Xe paBHOMepHO ABMKeTcA. Muaue 06 aTOoM
MOXHO CKa3aTh TaK: BCe HHEPIMAJbHEIE CHCTEMBI OTCUETA
paBHOIpaBHBI. HeJb3s BHIJEJINTH CPegU HUX alCOJIOTHO
HeNOABUIKHYIO, KaK HeJb3sd HalTH U abGCOJIOTHO ABH-
KyLymoocsa. ’

OiiHmTe#H 0606UIUI STOT NMPUHIUII, PACIPOCTPAHUB
ero He TOJBKO Ha MeXaHHMKY, HO M Ha Jo0ble Apyrae
poliecChl. OKCIEPUMEHTAJNEHBIM GaKT IOCTOAHCTBA CKO-
POCTH cBeTa OBUI NPUHAT MM KaK BTOPOE HCXOJHOE Tpe-
60BaHNUEe, KOTOPOMY JOJIKHA YAOBJETBOPATH HOBAaA TeEO-
pusd.

Haa manpHeliniero HaM IIOHAZOOHWTCA JHUIIBL OJHO M3
BaKHBLIX CJEACTBHII TEOPHH OTHOCHUTEJHLHOCTH OHNHIITEii-
Ha, a HMMEHHO, TaK Ha3hBaeMoOe COKpallleHue IJIMH.
Ecniu uU3MepPHUTh AJHMHY KaKOr0-TO CTEPXKHA B CHCTeMe
oTcdeTra, rge OH IIOKOUTCA, a 3aTeM B APYroil cucreme,
0 OTHONIEHHWI0O K KOTOPOIl 3TOT CTep)XeHb JABHUIKETCS
(B MPOJOJBHHOM HaNpaBJEeHHMH), TO BTOpasd AJHHA OKa-
JKeTCsa MeHbllle, ueM IepBasi. Menserca cama reoMeTpus,
MPOMCXOAUT HM3MEHeHHe caMoro mMmacumrafda AJIUH B Ha-
NpaBJIeHHN JABUKEHUS.

3ameTuM, KCTATH, YTO XOJ 4YACOB TaK’Ke CYIeCTBEH-
HO pasjifyeH B pPa3JIWYHBIX MHEPIHAJBHEIX CHCTEeMax
oTcyera. BBICTpee Bcero vacekl MAYT B TOl cucTeMe, OT-
HOCHUTEJIbHO KOTODOIl OHM NOKOATcA. B sm060ii apyroii
cucTeMe BpeM#A TeueT MeAJIeHHee, U 5TO (PaBHO KaK U
COKpalieHue AJHH) TeM OLIyTUMee, uyeM OOJIbIUe IIpHU-
6IHMKaeTCsI CKOPOCTh CHCTEMBI K CKopocTu cBera. Kcra-
TH, HMEHHO IIOTOMY, YTO MexaHuKa lanuies — Hsro-
TOHa pOZUJIACh M3 HaOJIOAeHHI 3a JBUKEHHEM CPaBHU-
TEJHHO MEJJIEeHHO IepeMelIaloniuXxcs TeJ (CO CKOPOCTAMU
MHOTO MEHBIINMH, YeM CKOPOCTh CBEeTa, paBHAf IOYTH
TpeMCTaM ThICSIYaM KHUJIOMETDPOB B CEKYHAY), OKa3ajoch
BO3MOKHEIM I'OBOPHUTH O €IUHOM — abCOJIOTHOM — Bpe-
MeHH ¥ HUrHODUDOBATL COKpalleHHe MJIHH.

*) NHepumanabHOU cHCTeMOH € GONBIIOH TOYHOCTBIO MOMKHO CUHM-
TaTh CHCTeMy OTC9eTa, LEHTD KOTOpOii cBsa3aH ¢ CojxHileM, a OCH Ha-
npaBJieHbl Ha HENMOABMXKHEIC 3Be3ABl MU JO0YH JAPYryl CHCTeMY,
KOTOpas ABHIKETCA C MOCTOSHHOH CKODPOCTBIO OTHOCHTEJIBHO 3TOH CH-
CTeMBI,
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Mpusupn OfHako KaKas CBA3bL MOJKET OBITH

SKBHBANCHTHOCTH MEeXAY OTHOCHTEJBbHOCTBIO IJHUH H

npo6Giemoii taroreuua? Bor k sTO-

My BOIIPOCY MBI cefivac u mepeiifem. IIOMHHT Ju yura-

TeJb TO, YTO B Havaje aTOH rJaBbl OBIJI0O HA3BAHO <«yAU-
BUTEJIBHBIM CBOMCTBOM I'PaBUTAI{HOHHBIX CHJ»?

I'paBuTanmonHas u wuHepTHAsS MAacCHl paBHBI!

Bce Tesa, He3aBucHMO OT UX MPHUPOALI M MAaCCHI, TIPH-
o6peTraloT IOJ AeiicTBHeM IpaBHUTALlMOHHBIX CHJ COBep-
LIEHHO OAMHAKOBLIE YyCKOPEeHUA. deM iKe 3TO 0ObSICHSET-
ca? Bexp Heabss e, B caMOM JfeJjie, CChLIATHCA Ha
ciayyaiiHbIe COBIAJEHUS — YK CAHIIKOM 3HaMEHATeJeH
caMm daxrT.

Pasvemmnsgs nax sroit npobiemoit, OHHmITeHH 06-
paTHJ BHUMaHHNe Ha 00CTOATEIbCTBO, KOTOPOE, KOHEYHO,
yXe NaBHO OBLIO IPEeKpPacHO H3BECTHO BceM (pusuKam,
HO KOTOpO€ HUKOMY He NPHUXOLHNJIO B rOJIOBY CBA3aTh
¢ rpaButanuei. YTo6s MOHATH, B YeM 37eCh HeJO, IpeJ-
cTaBbTe cefe, YTO BBl HaXOJUTEeCh B KabGuHe CBOGOAHO
Jersamero (¢ BBIKJIIOYEHHBIMM JBUIaTeJIAMH) KOCMHUe-
cKoro kopabGisg. Hacrynwiao cocTosHHe HEBECOMOCTH.
Bce oGectouT Tak, Kak ecam 65l HUKAKOT'O TSATOTEHHUS
BOooOIle He ObLIO. MadATHUK 3aMpeT B OTKJIOHEHHOM
IOJIO’KeHNM, BHIJIECHYTAas 13 CTaKaHa BoAa O6OJBIIOIT
chepruecKkoii KamJjeili NOBKCHET B BO3JAyXe U pPAAOM
C Heli 3aCTBIHYT, OYATO IOABEIIEHHBIE HA HEBUIUMBIX
HHUTSAX, BCE OCTAJBbHBIE IpEIMEeTHI, He3aBHCHMO OT HX
mMaccsl 1 dopMBEI. BEI NMOATONKHYJIM TAMENYIO THPIO M
OHa IJIaBHO II0JIeTeJia, Iepecekas KabGuny. Ecam OB He
CONIPOTHBJIEHNE BO3AyXa, ee ABUXKEHUe ObLI0 Obl abco-
JIOTHO PABHOMEPHBLIM.

W BCe sTO, 3aMeThTE, BOBCe He TpeOyeT TOro, 4TOOBI
caM KOoCMHUYeCKHIl KopabJib HaXOOUJICS BRAJNHM OT 3Be3k
M IIJIAHET, YTOOBI JO Hero He JOTArMBAJIOCh UX I'DaBHUTa-
INOHHOe Bo3gelicTBue. HeBecoMocTh BO3HHKAaeT, Ha-
npuMep, Ha BCeX KOCMHUYECKHX Kopalbisx, coBepIIaio-
IHUX MOJIeT BOKPYr 3eMHOro umiapa. Beap sTu kKopabdim,
COBEPIICHHO OYEBHUAHO, HAXOLATCHA B chepe JeiicTBUA
IOUYTH TAKHX JKe IpPaBLTAMOHHBIX CHJ, YTO U Ha IIO-
BepxHoCTH 3eMau. Y KOCMOHABT He OULYyIaeT BTUX CHJI
II0 CJeAYIOUIe CpaBHUTENLHO IIPOCTOM mpuumHe. [IBH-
JKeHlie KOCMHYEeCKOTro KopabJisa CKJIaAbIBaeTCA U3 PaBHO-
MEPHOTO JHABUMKEHUS II0 IGPUBOCHTAJHM M YCKOPEHHOTO
mafieHus [0 BepTHKAJM, K LeHTpy 3emiau. O ToM, YTO
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ZaMEeTHTh PABHOMEpHCE ABLIKEHME LiC Ii0BENEeHMIO Bemieil
EHYTPH KaOMHBI HEBO3MOIXKHC, YK€ TIOBOpUIOCH. UTO
e KacaerTcs majeHus, TO Bce IpeLMeTsl B KaGuHe gelicr-
BUTEJBHO IaLal0T MOA AeHCTBHEM IDHTAKEHHA 3eMJIH.
Ho mnajamwT — HAIOMHUM — C COBEPIICHHO OCJIMHAKO-
BEIM yCKopeuHeM. M TOYHO C TaKMM Ke YCKOpPeHHeM
DajaroT MmoJ, CTeHKHM M IOTOJOK KaOuupl. KocmoHaBT
ynajJ Ha OZUH METP,— HO POBHO Ha METp YILJIO H3-IOJ
Hero Kpecyso. B pesyapraTe OH MOXET CEOOOJHO BHCETH
HaJX CHUAEHBbEM.

Huaue roBopsa, rpaBUTAIMOHHEIE CHJBI, SABCTBEHHC
NPOABJIAIOUINECT B CBABAaHHOH ¢ 3emieil cucreme oOT-
cyera, «HCUe3aloT», €CJH IepeT B CBOOOAHO IMagaronlyIo
cucreMmy (TOJBKO, pasyMeeTcs, CHH HCYE3AIOT He OJHC-
BPEMEHHO BO BCEM IIPOCTPAHCTBE BOKPYTr 3€MJIH, a JUIIL
B OrpaHHYE€HHOM IIDOCTPAHCTBe KaOMHEI *)).

CJI0BO «HCY€2al0T» MBI YIOTpeOUIN 3ech He ciydaii-
Ho. JleiicTBUTENbHO, HUKAKNM OIEBITOM, KakKue 6Bl IIpH-
6OpHI MBI HM IPUMEHSJIH, KaKoe Obl IBJIeHHe HH paccMar-
pHBaJHd, HEBO3MOKHO OOGHADYIKHTL Jake IIPU3HAKOB
TATOTEHNA, HAXOASCH B 3aKDBHITOH Iajamlleil KabGuHe
(bu3uKu YacTo TrOBOPAT, cleAysa OWHmITe#HY, 0 <«Ha-
JawpolieM JudTe»).

3aMeTHM MONYTHO, 9TO C 3THM fABJIEHHEM MBI HeIlpe-
PHBHO CTAJKUBaeMcCsd, AaKe X He cajsich B KaGUHY 3Bes-
Hojera. Beap Hama 3emMasas — 3TO TOMXKE OIPOMHEIH Koc-
MHYECKHMiH NyTelIeCTBeHHHK, OHAa BMECTEe CO BCEeMHU ee
obuTaTe AMHN JABUJKETCH, HanpaBiseMasd NPHUTAKEHHEM
Cosrna. A MBI 9TOTO NMPHUTSAXKEHHUA He yyBcTByeM. Ilpm-
9MHOI ABJAETCS He MajocTh sbhdeKkTa, a ONATH-TAKH TOT
dakT, 4TO ABUIKEeHHEe 3eMJIH 10 ee OpOuUTe IpeACTaABIIAET
co6oif, B CYUIHOCTH, HENpEepLIBHOE IajeHue *¥*),

ToJABKO IPMIMBBEIL, O KOTODPBHIX MBI yJK€ PacCKa3bl-
Bajy, CJAY/KAT HeNPEepPBIBHEIM 3PHMBIM HAIIOMUHAHHEM

*) Bru1o Gl HEMPaBUJIBHO JyMaTh, Yr0 34€Ch CTEHKH KaGUHEBI Urpa-
JOT PeJib KaK GBI IPaBUTAlIMOHHEIX IpaHnl. Pasmeps o6aacTi, B KOTOPOit
nepecraer OUYIGAThCS IPaBHTALHA, ONPEAEJISIOTCA He padMepaMu Ka-
OMHEI, a PacCTOSHUAMHU, HA KOTODhle MGIXIO IepeMeCTHUTh Jo6oe Teixo,
He 3aMeTHB M3MeHEeHHSd I'PAaBUTALMOHHEIX CHJI 1O BeJMYMHe M Hampas-
JIeHHIO.

#%) T BHsKeHNe KOpabJieif-CTyTHUKOB BOKPYT 3eMJIH ¥ 3eMJIU BOKPYT
CosnHna B HeCyUIECTBEHHBIX JeTaJsgX He IIOXOKe Ha IPOCTOe NajeHue.
B nocnesHeM ciydae ABHIKEHME NPAMONUHeIHO., DTO pasjuvue MOMKHO
o6HapyXUTH Ha ONbITe, IOCTaBJIEHHOM BHYTPU KaGHHEL
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0  IPHTIKEHUH co
cropensl Conzana u
JIyHEI.

ITlocioe Bcero cxazaH-
HOro BCTaeT BOIPOC:
ecJIM 3a cyeT mepexoja
B YCKOPEHHYIO CUCTEMY
oTCcYeTa MOJKHO yOpaTh
rPABUTAIMOHHEIE CHUIJIBI,
TO HeJb3sA JIHA TaKuUM
JKe cmocoboM H co3ja-
BaThr ux? C oAxHOIi cTO-
POHBI, KaK OYATO MOMK-
HO. Hanpuwmep, ecau
MEeXaHHuK oyayumiero
MeXK3Be3JHOro Kopabdias
OTperyiaupyer ABUra-
TeJb TAKMM 00pasom,
9TO0Bl 3a KAaXIAYI ce-
KYHAY CKOpOCTH BO3pa-
cTajla IIpUMEpPHO Ha Je-
CATH MEeTPOB B CEKYHAY,
TO KOMaHZA OKaXKeTCA TOYHO B TAaKHX JKe TpPaBUTAI[HOH-
HBIX YCJIOBHSAX, KaK M Bce Jioau Ha 3emie. C xpyroii cTo-
POHBI, OJHAKO, HEBOJIBHO BO3HHKAIOT coMHeHusA. Tak u
KaJxeTcs, 4YTO 3Jech Kakoii-to cypporar taroreHusa. Ho
a0bass mozAeNKa, Kak Obl OHa HH Obljla COBEpIIEeHHA,
yeM-HHOYAb OTJINYAETCA OT HACTOAIIEero, a y Hac HH B
yeM, 6YKBAJIbHO HU B 4eM HeT HMKAKHUX OoTiauumii. Beasn
OCHOBHOE€ CBOVMCTBO CHJI TATOTEHUA — TO, YTO OHH COBEp-
IIEHHO OJMHAKOBO YCKOPSIOT JIOORIe TeJa. JTO CBOMCTBO
B YCKOPEHHO JABMXYIeiicsa cucreMe obecnedyuBaeTcs,
€CJIi TaK MOYKHO BBHIPA3UThLCS, aBTOMaTH4YeCKH. ¥ Bcex
TEJ C TOYKH 3PEHUSA TaKOH CHCTEeMEI IIOABJAIOTCA K0oOa-
BOYHBIE OJWHAKOBBIE YCKOPEHHHA, PABHBIE IIO0 BeJUYHHE
U IIPOTHBONOJIOYKHBIE II0 HANIPaBJEeHHUI0O TOMY YCKOPEHHIO,
KOTOpOe caMa dTa CHCTeMa HMeeT C TOYKH 3PEeHUSI HHep-
I HaJbHBIX CHCTEM.

HWrtakx, B3BecuB Bce 00CTOSATEJIbCTBA, MAHI ybexgaeM-
Cf, YTO MOXKHO OTBAKHTHCS Ha CJIeAyIOllee MCKJIIOYU-
TeJbHO BAaXKHO€ YTBEp KJAeHHUEe: B KaMAOM JOCTATOYHO
MaJyoii ¥) 06JacTU NMPOCTPAHCTBA HUKAKUMU (Pu3uvecKu-

*) O6nacTh NPOCTPaHCTBA CYMTAETCS 3JeCh Majioif, ecju rpaBuTa-
LUOHHOE BOBJeiiCTBHE He HMOMeHSeTCS NPU NepeMelleHUW Tejia BHYTPH
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MU IKCNEPpUMEHMAMU HE603MOXCHO Omaudiums Oeudcerue
men nod Oelicmeuem 2paAsUMAYUOHHBLX CUNL OM UX C8uxrce-
HuA 6 coomeéemcmeyrowuM 06pa3om nobo6pantoil YcKoper-
noii cucmeme. YL, 6ojiee KOPOTKO: TATOTEHUE B KA KO
TO4YKe IIPOCTPAHCTBA BSKBHBAJEHTHO COOTBETCTBYIOIIUM
o6pa3oM HOJZOOPAHHOMY YCKOPEHHMIO CHCTEMBI OTCYeTa.
9KBUBAJIEHTHOCTE, II0 JWHINTEHHY, Kacaerca He TOJb-
KO MeXaHHYeCKUX ABUMKEHHI, HO BooOlIe JIOGBIX IpO-
I[eCCOB.

Ms! npulay, TaKEM 66pasoM, X 3HaMEHUTOMY HpPHH-
LUIIYy SKBUBAJICHTHOCTH OiiHmITeiiHa.

VMeHHO S5TOT IPHHIMI NO3BOJHUJI — yAUBHUTEJILHBEIM
o6pasomM! — NMEepPEeKMHYTE MOCTHK MeXKJy rpaBuramueii
u reomerpueii. au, TouHee, OH CHIrpaJl poJib CTPOUTENE-
HBIX JI€COB JJI IIOCTPOEHUS HOBOM TE€OpHUM TATOTEHUS.
Odeno B TOM, UTO, KakK OBLJIO IIOHATO CO BpeMeHEM,
IOJIHOM «9KBHBAJIEHTHOCTHU» YCKOPEHHUS U TATOTEHHUA He
CYIIIeCTBYeT — 00 5TOM HaM ele IPeACTOUT IOTOBOPHUTH
nogpobuee. Iloka ke, IPHUAEPIKUBASICH HCTOPHYECKOTrO
XoJa pa3sBUTHA HAeil, IPOJZOJIKHUM Hall pacCcKa3s O TOM,
KaK IOABUJACH MBLICJb O CBA3YM TPaBUTAIlMM C IeOMeT-
pueil ¥ K KaKHM CJEICTBHAM OHa IIpHMBeJa.

Heo6xoaumMocTs TaKoil CBA3H oOue-

B none TAroteHua  BuJAHA XOTH ObI M3 TAKOI'O IIPGCTOTO
"e":%"‘“‘:"";’:m PaccykJeHusA: B IPUBEIYHOH HaM
eBKNMAOBOR reomerpuu EBKanza (no mpuyuHam,
KOTOpBble HAM CTAaHYT INOHATHHIMH

nosxHee, ee HABLIBAIOT «IJIOCKOI» reomerpueii) oTHomIe-
HHe AJUHBI OKPYJKHOCTH K ANaMeTPy DaBHAETCA YHCAY
«am» (n=3,14...). Ero MOXHO mOJy4YuTh, pasjesuB
YUCJIO OYEHb MAJIEHBKHX CTepJKHell, YJIOKEeHHBIX BAOJIbL
OKPYJKHOCTH, Ha YHCJIO CTEepyKHEi, YJOKEeHHBIX BJICJb
Iuamerpa. A Temeph IOCMOTPHMM, UeMy PaBHO 3TO OT-
HOIIEHHE C TOYKM 3PEeHMS CHCTEMEI OTCUETAa, BpAallalc-
me#icst BMECTE C OKPYYKHOCTBIO. IIYyCTh SKCIEePUMEHTATOD
B OTOH cuCcTeMe OTCYeTa HayHEeT YKJIAALIBATBE Te Ke
caMble CTEpIKHHU BJOJIb OKPYIKHOCTH M Juamerpa. Pe-
3yJbTAT, K KOTOPOMY OH IPHJET, MOYXHO YCTAHOBWT,
paccMaTpuUBass 3TOT U3MEPUTEJBHBIH INPOIECC C TOYKH

aroit o6aactu. AcHo, HanpuMep, 9TO OTPOMHEI 3ay [[BOpia cnopra B
JIy»KHUKaX c 5TOH TOYKHU 3peHUs ¢ GOJIBIINM 3allacOM TOYHOCTH — AOCTAa-
TOYHO MaJjiafd 06xacTh. B To e Bpemsa Bcs 3eMas y¥Ke He MOXKET COCTa-
BATh TaKylo o0JacTh — 34ech HeJb3f MTHOPHPOBATh M3MEHEHHs rpa-
BUTAUMOHHEBIX CHJI IO BeJUYHHe M IO HalpaBJIeHHIO.
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3peHUA MHepUHuaJbHOH cucTeMbl. KaxAblii cTepsrens Ha
OKPY’KHOCTH COTJIACHO TEOPUHM OTHOCHTEJNHLHOCTU COKpa-
1IaeTcs, B TO BpeMA KaK CTEPIXKHM BAOJb AUAaMeTpa He
JOJI)KHBI MCHBITHIBATH COKpameHusi. Beab X Hampasiie-
HHUSA MNepPHeHAUKYJIAPHBl CKOPOCTH ABIMKEHUA. SHAYUT,
IBIIKYIIUACA 9KCIEPUMEHTATOP YJIOKHUT 110 OKPYIKHOCTH
GoJibiIee YHCJO CTep:KHeif, 4yeM HemMOABUHBIH, & BIOJbL
JuamMeTrpa — TO jKe camoe uucio. I[oaTomMy OTHOLIEHuE
ZIUEBL OKPYSKHOCTH K AMaMeTpy BO Bpaujamilelica cuc-
Teme oTcuera OoJibire . Ho BeAp 9TO BO3MOJKHO JHIIL
B TOM cJiydae, KOTZA U3MEHUNACH CAMA 2e0MempuLs,
ecJilI OHa IlepecTtaJjsa ObITh eBKJAuAOBOH! M, uTo oueHb
UHTEPECHO, XapaKTep HOBOIi TreOMeTPHUH OJHO3HAYHO
ompenenseTrcsa TeM YCKOPEHHEM, € KaKUM HABIKYTCH
OTAEJbHBIE TOYKM CHCTEMBI OTCUETa.

CpemaeM Tellepds elje OAWH WIAT — U MBI Yy IIeJH.
IIpuuaB NpPUHUKI SKBUBAJEHTHOCTH, MBI TE€M CaMBIM
corjlacuiucCh CYUTaTh, 4YTO BCe pe3yJbTaThbl, KOTOpBIE
MOJy4YaroTCa B YCKOPEHHO ABMIKYILIUXCHA CHCTEMaX, Oy-
YT MMETh MECTO B HMHePIHAJbHLIX CHCTEeMaX IIPH Ha-
Jguuyuu TAroreHus. Ho ecam aTro Tak, TO caMO TAroTeHUe
MOJKHO paccMaTpUBATh KaK OTCTyIJIEHUE OT €BKJIHLOBOM
reoOMeTPUU, «<MCKPUBJIEHNUE IPOCTPAHCTBAa», KAK MBI OyAeM
AJMA KPaTKOCTH TOBODHUTH B JAajbHeHUIEM.

BriBoa, camblii, moskanyii, yANBUTEJbHBIH U3 BCeX,
KOTOpHIe 3HAJIa GU3MKaA 3a BCe BpeMsl CBCEero Cyuiecr-
BOBaHUsA, CJeJIaH: TATOTeHUEe CBA3aHO C MCKPUBJIEHHEM
npocrpancrBa! Poss Toro areHra, o KOTOPOM TOBOPHI
B cBoe Bpemsa eile HbIOTOH, KOTODHI KapTe3umaHIaMU
CBABBIBAJICA C TAHUHCTBEHHLIMA BUXDAMH, CYIIECTBYIO-
UM MeKLY TelaMu, IPDUHALJIeKUT, OKa3sIBaeTCA, CBOii-
CTBAM CAaMOT'0 HPOCTPAHCTBA, €ro TeCMeTPHH.

ITonblTaemca Ha npocTelinieit MoJesiii BHECTH B 3TOT
abCTpaKTHBIA U YPEe3BBIYAHHO CJIOKHBIH BBIBOJK XOTS OBI
HEKOTODPBIiL 5JeMeHT HarJIATHOCTH.

IlpexncraBpTe cebe pacTaHYTYIO pe-

FeomeTpHs 3UHOBYIO IJIEGHKY C HaHECEeHHOHN Ha
aByMepHbIX cywects Heil ceTkoii. OHa GyAeT Urpath poJb
KOOpPAUHATHOH CeTKHU. OITO — MO-

JeJib IPOCTPAHCTBA (HO TOJBLKO He TpeX, a ABYX H3Mepe-
Hui), oGJiajalouiero eBKJAMZOBEIMM cBoiicTBamu. Eciau
NpeACTaBUTH cebe, UTO HA BTOM IMJIEHKEe O6GUTAIOT KaKue-
T0 ¢daHTacTHUEeCKME JBYMEpHEIe cyllecTBa, objaazaro-
mue K TOMY K€ HHTeJIJIEKTOM, TO Cpefd HHX PaHO WUJIH
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MO3JHO [JOJI)KeH MNoABHThCA CBoH KEBKang, xoTtopwiii
chopmMyiupyeT OCHOBHI TI'€OMETDHHM, TOYHO TaKue Ke,
Kak o6pgHAaa reoverpus EBKJIKHAA Ha NJICCKOCTH.

Ho BoT MBI HAaJaBUJIHU HaJbIleM Ha KaKOH-TO yUYacCTOK
NJEeHKU. OTOT YYaCTOK PACTAHYJCH, U3MEHUJIUCH YTIJbI
MeXAY JNUHUAMHU, OTHOIIEHME IJIHHH OKPY’XHOCTH K
AUaMeTPy ImepecTayio ObITh paBHEM X, CyMMa YIJOB
TPEYroJbHUKA cJejiajach CTINYHOHN OT TT,— OZHUM CJO-
BOM, NIPOM3ONLIO TC, YTO ABYMEDHBIE r'eOMETPHI C HEH3-
6eKHOCTBHIO JOJIKHEI MCTOJIKOBATh KaK HapyleHUE eBK-
ANJOBOI reomMerpu, KakKk HUCKPUBJIEHUE IIPOCTPAaHCTBA.
3aMeThTe, BCe 3TH HABJEHHUS CKA3BLIBAIOTCA TEM CHUJIb-
Hee, ueM 6JIM)Ke YyYacCTOK TJIEHKM K BO3MYIIAIOIIEMy Te-
Ay — B HalleM IpHUMepe K OKa3bIBaIOllleMy JAaBJeHUe
najJbIy.

MoskeT NOSIBUTHLCA CcO6GJAa3H NPOJOJKUTH aHAJOTHIO
C NJeHKO# enle AaJjapiie. B camom Zejie, mouemy OBl He
CPaBHUTL AeiicTBMe NaJjiblla, HaJaBJMBAIOIIEro HA IJIEH-
Ky, C JelicTBHeM MacC, BBI3LIBAIOIIMX TsArorenme. Tem
0oJiee, 4TO OT JaBJIEHUA MaJblia B ONZHOM MeCTe IJIeHKH
BO BCeX JPYI'HMX MeCTaX HNOSBJIAIOTCA COOTBETCTBYIONIHNE
yOpyrue HaTSKeHHUsSd, KOTOPBEIE TaK U X0YeTCA CPABHUTH
C rPaBUTAIMOHHBIMH cHJaMu (OHH, KCTaTH, JaKke YOBI-
BAaIOT C PACCTOSHMEM IIOUTH TaK JKe, KaK TATOTEHHE).
OaHaKo 3TY aHAJOTUIO HeJb3A CUMTATH OYeHb I'IyOOKOIl.
Hu c¢ kakoii ynpyrocTrio IpaBHTAIlUs, KOHEUHO, He
cBasaHa. CXOZCTBO HAYMHAETCHd M KOHYAETCHA YUCTO
reoMeTpHuYeCKOoli CTOPOHOH Jea.




Yvo tanoe MoskHo uOMOUTHI K He0O6XOAUMOCTH
EPAMan muhyal CBA3aTh TeOMETPHUIO C TATOTEHHEM U C
apyroro xkouna. Cpeau axcuom EB-
KJuZa eCTh OAHA, KOTOpas TIJACHT: uYepe3 JABe TOYKH
MOJKHO IIPOBECTX TOJHKO OAHY NMPAMYIO JUHHIO. OITO,
TaK CKa3aTh, OJHA M3 TeX as36GyYHBIX HCTHH, KOTO-
peie, cieays JlexKapTy, Mbl TOJKe IOIBITAEMCA IOZABepr-
HYTh COMHeHuio. Ilpsamasa JauHMs... Bpaymaiitecs:
a 49TO 3TO, COGCTBEHHO, TAKOE€ — NpsaMas JUHUA?

KouegHo, OHIJIO 6Bl HAMBHO OTBETUTH, UTO IIpAMAad
JUHUS — DTO JUHUS, NIPOBejeHHAas 1o JuHeiike. HymxuHo
elje KaK-TO NpeABapUTEJILHO IIPOBEPUTH, HE MCKPHUBJIEHA
Ju caMa JIHHe#Ka.

Moxer OBITH, HEKOTOPBle U3 YHTaTesJeil BCIOMHAT,
4yTO TMpAMas — KpaTyaiilllee pacCTOSTHHE MEXJAY JABYMSA
Toukamu. Ho uM cpasy ke npujercsa mogyMaTh Hajx TeM,
KaK, COOCTBEHHO, M3MepATh paccToaHudA. Jlas aroro
onsATh MOTpebyercsa JUHeHKa, IPpUUYEeM NpAMas JIUHEHKa.
Ilonyyaerca IOPOYHBIA KpyT.

Mo:xHO 6BLIO OBI, KOHEYHO, HONLITATHLCS TIOBOPHUTH
0 HATAHYTHIX HuUTax. HezapoMm ke roBODAT: ¢...NMPAMOM
Kak cTpyHa». Ho 3T0o 3aBeso 6B Hac B Takue JeGpu Teo-
puM YIPYTOCTH, KOTOpPHIE Jyduile OGOHTH CTOPOHOIA.

Ectp u eme oauH — mpocreilmuii — cmoco6 ompe-
IeJIeHUS MPAMBIX. YeJIOBeK y)ke HaBHBIM-ZABHO IIOJB3Y-
eTCs CBETOBBIMH JIydaMHM KaK HJEaNbHO NPAMBIMH JIH-
Huamu. 9YTo BHL JejsaeTe, YTOOH IIPOBEPUTH, HE MCKPH-
BUJach Ju JuHeiika? IlogHOCHTE ee K rjiasaM U CMOTPUTE
BJIOJb pebGpa, T. e. cpaBHUBaeTe pebpo JHuHEHKH cO CBe-
TOBBIM JiyuoM. Ilo cyumiecTBy, rie 6l HM NPHMEHAJNACH
reoMeTpHUA B MpaKTUKe JI0Jeii, a 9TO JejaeTcsa 6YKBAJIbLHO
{HHa KaMJOM IIary, MCHOJbL3YETCH OTOT Ke MPHMHIMI. OH
TaKk IIPOCT, 4YTO HaJ HHUM He 3aJAyMBIBAIOTCH.

IIpoct nmu? Kak mpakTuueckmii cmoco6 — KOHEUHO.
Ho 3a »T0ifi mpocToTOM CKDHIBAe€TCs OUYEHh IJIyGOKH
bu3uYeCKHHA CMBICT.

YT00H NPpUMEHATH KAKOMH-I100 3TANOH, HYKHO OHITH
YBEeDEHHEIM, YTO HA HEro He OKa3bIBaeT AeiiCTBUA OKPY-
Jxampiaa cpefa, uTo OH crabuieH. Kakx mokasniBaer
riiy6oKuil TeOpeTHUYeCKU aHaJIU3, CBETOBOM JIyd B BBI-
couaiinreil cremeHu o6JajaeT TaKoO CTaGHIBHOCTBIO:
OH He HCHBITBIBaeT HHUKAaKUX BosgeiicTBuii *). Bupouem,

*) CkasaHHOe He NPOTHBOPEYUT SBNECHHIO OTPAMCHUA M IPeoMIIe-
HUSA BOJIH: STH NPOLECCHl CBOZATCA K MHOTOKPATHHIM IOIJIOLISHUAM M
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5TO He coBceM TouHO. EcTh ofHA cuja, KOTOpPasd BIMAET
U Ha cBeT. 3aMeuaTelbHO, YTO dTO — rpaBuranudg. [la,
HUMEHHO CHJIA 6CeMUDHO0Z0 TATOTEHHS elle pa3 ONpaBjbl-
BaeT CBOe Ha3BaHHWe: BJIHAHUE TPABUTAIUM HA CBeT
Tenephb AOKa3aHO NPSAMBIMH CIBITAMM.
AcTpoHoMEl, Ha0MI0as 3BE3AbI, TOY-
MckpuBneHue HO OIpPeAeNIAIoT UX IIOJOJKeHHe Ha
CBETOBLIX Ny4eH He0OCBOJle M HAHOCAT HA 3BE3JHYIO
xKapry. 1 Hemapom 3Be3Anl Ha3biBa-
JOTCSI HENOABMXKHLIMKM. 3Be3gHAs Kapra, COCTaBJeHHAsd
COTHIO JIeT Has3al, ¢ BHICOKOI CTeNeHBbI0O TOYHOCTH CORBIA-
zaet ¢ cerogusamHueii. K aTomMy Bce, Ka3aj0Ch, IPUBHIKJII.
Ho BoT O#HmITEHH BHICTYIHJ C YAUBHUTEJIBHLEIM IIpeJ-
CKa3aHHeM: BO BpeMA COJHEUHOTO 3aTMEHUA BCE 3BE3JLI,
pacnoJio’KeHHBle BOJIU3H 3aTeHeHHOro JIyHoil cosHeuy-
HOrO JHCKa, [MAOJIKHBI CMeIaTbCid, KaK OBl OTOJABH-
rarbca oT Cosuuma. Takoe cmemeHue JgeiiCTBUTENBLHO
6p110 o6HapyskeHo. IIpocroe M HaraazHoe O0BACHEHUE
9TOro SABJEHUS IOABUTCA Cpasy, €CJIH IPUHATb, YTO
CBETOBEIE JIYyUYM OTKJIOHSIOTCA IIOK BJIMAHHUEM IpaBHUTAa-
uuu B cropony CouHna. IeificTBHTEJIBHO, MYCTh JYyY OT
3Be3bl, uaymuii ¥ 3emie, mMpoxXoxuT B6ausm CoiaHna
(acHo, uTo npuTaxkeHue CoJHIIA CKaXKeTCA 3aMETHO JIMIIb
Ha MaJEBIX PACCTOAHUAX) H HUCHBITHIBAET OTKJOHEHHE.
8eMHO HabJiofaTesnb, KOTODHIA yBHAeJ OBl 3Be3xy B
IeHTpe OKYJApa, eciau OBl JIyd CBeTa He NPOXOAUJ BO3Je
CoaHua, Temeph YBHUIUT €€ B LeHTPe NOJA 3PEHUA OKY-
JaApa, TONBKO HEMHOIr'O OTKJIOHHB Tejieckonm oT CoJHIa.
DiiHmTeiHOBCKAaA TeOpHUS XOPOLIO KOJHUYECTBEHHO M,
XOYeTCA CKa3aTh, €CTECTBEHHO OINCHLIBAET OTKJIOHEHHEe
CBETOBEIX Jydell NOJ BJIMSHHUEM IDaBUTAINH, NpeLCKa-
SHIBafA YTIJbI OTKJIOHEHUS, OYeHb OJH3KHUE K TeM, KOTO-
phie U3MEPAIT aCTPOHOMEI.

Mp1 He MOXXeM BXOAUTH 37eCh B JeTajli NOJATBEp-
JKAAIOLIMX 9DTO KOJHYECTBEHHHIX pacueToB. IlomebiTaem-
¢s, OZHAKO, MOKa3aTh, UTO €CJH BepeH SHHINTEHHOBCKHUIT
IPUMHIUI YKBHBAJIEHTHOCTH, TO CBETOBOH JyY C HEH3-
6eXKHOCTHIO NOJIIKEH OTKJIOHATHCA. HauHeMm co cpaBHe-
nus. IlpegcraBbTe ceGe, uTO BHI efieTe B moesne. Ugaer
IOXKAb, M KaIJIM NPOYEepPUYMBAIOT IICJOCKH Ha CTEKJaX.
Ecnu moesx mBuixeTrcsas paBHOMEDPHO, TO TOJIOCKH OYAYT

HCIIYCKaHUAM BOJIH. Mem,uy HCIIYCKaHMEM (e U IOIVIOilleHeM CBeTOBasfg
BOJIHA JeHCTBUTEeJIbHO He MCIHITHIBaeT BO3ZeiicTBMIi.
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Hcomiinmoe Harpasaenie ~2
re 36635y

npsveiMu. IIpyM yCKOpEeHHOM ’Ke ABHMIXKE€HUM OHH H30-
rayTca (uckpuienue!). Jliobnle apyrue cTpyiku 6y-
AYT TaK’Ke HCKPMUBIATHCA C TOYKM B3PEHUSA NACCAXKHPOB
Habupalomero ckopocTk mnoeszga. He cocraBasoT HCK-
JIIOYEHHUSI M CBETOBHIE CTPYH.

A Temeppr BCIOMHHM, YTO B COIJIACHMH C IIPHHIIMIIOM
OitHmTeiliHa YCKOpeHHe SKBUBAJIEHTHO HAJHYMIO THArO-
Tenua. CiemoBaTelbHO, HCKPHMBJIEHHE CBETOBEIX Jyueil
(u, moGaBuM, Jydeii, 06pa30BAHHBIX IIOTOKAMH JIOOBIX
YacTHI) NOJ BANAHHUEM TATOTEHUS HeU30exKHO.

Bropoii onmT, AOKA3KIBaIOLINH BJIH-

Kax 6uina fIHMe TrpaBUTallUM HA CBeT, HMeeT
”e"'(:’:‘;“;ﬁ::;’““ BIIOJIHE 3eMHOIl XapaKTep U MacCIITa-
P”m'a 661, YuraTeap 3HaeT, YTO AJSA TOTO,

4yTOGEl yCJABILIATE Iepefauy paauo-
CTAHI MK, HYXXHO HACTPOMUTh NPHEMHHK Ha ee BOJIHY.
A BOT Takasi MBICJIb, BEpPOSTHO, BO3HHKAJa He y BCex:
He HAPYIINTCH JIM HACTPOiiKa, ecJH B306paThCi C NpPH-
€MHHKOM HA BBICOKYIO TOPY HMJIH OINYCTUTHLCA B HUBUHY?
«KoHeuHO, He HApyIINUTCH»,— CKa)keTe Bel. KaKyio xe
POJIb MOXKET MIpaTh TaKoil noxbeM HIH CHycK?
Bor kakyi: cHayaja HacTpoiika BeJach Ha OZHOM
YpOBHE, a IIOTOM, KOTJa IPUEeMHUK GBLJI IOAHAT, 9JIEKTPO-
MAarHUTHEIE BOJIHEI OT NepefaTuuKa K NPUEeMHUKY HOHAYT
BBepX, IIPEOJOJIeBAS CHJILI 3eMHOT0 TAroreHusa. OmmIT
IOKa3blBAeT, UYTO MAEHCTBUTEJHLHO OHHM IIPH 3TOM OyAyT
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TepATHh SHEPrui0 M OJHOBPEMEHHO OGyleT yMeHbIIAThCH
ux uacrora. KoHeYHO, Yy OGHIYHBIX IIPUEMHHKOB U Iiepe-
DAaTYKNKOB HAaCTpoOiiKa HACTOJBKO rpyba, UTO 3aMETHUTh
TaKkoe sABJeHHe HeBo3MoxHOo. OZHaKO HeZaBHO PuU3HKAM
YAAJIOCh OTBICKATh CBEPXTOUHO HACTPOEHHEIE IIPHEMHHKH
U nepejgatuuku. He aymaiitTe, 4TO peus uaeT o6 yCTpoOii-
CcTBaxX OOBIYHOTO pPHUJHMOTEXHHUYECKOTO THUIA; B HAHHOM
cliyuyae U NPHNEeMHHNK, M IepeJaTdHK NPeACTABIAIN co60ii
0CcOo0Ble KPHCTAJJIBI, B COCTAB KOTOPHIX BXOJUJUA ATOMEI
¢ AZpaMH, CIOCOGHEIMH MCIYCKATh H IMOIVIOLIATEH DJIEK-
TPOMATHHUTHBEIE BOJIHBI OYE€HBb OOJIBLIION SHEPruM — TaK
Ha3hIBaeMble Y-KBaHTHI — C OYeHb TOYHO GUKCHPOBAaHHOI
YaCTOTOM.

B ompiTtax Mécc6ayapa, IOCTaABJEHHEIX IIO DTOMH
cxeMe, OKashIBajiach HOCTATOYHOH pAa3HOCTh YpPOBHeENl
B IEeCATOK METPOB, 4TOOHI 3aMETHTh <«yCKOpeHue» *) ma-
JalolUlero BHU3 Jyda. ITH, PEKOpPAHBIE II0 TOYHOCTH
ONBITHL ABJASAIOTCA HPAMBIM JOKa3aTeJIbLCTBOM TOro, 4TO
CBEeT «BECHT», YTO HA 3JEeKTPOMATHUTHLIE BOJIHBI, KaK M
Ha Bce Jpyrue BHAH MAaTepHH, OKa3hIBaeT BJIUAHHE I'pDa-
BUTAIUA.

CnexTpajJbHble JUHHM CBeTa, UAYIIEro OT 3Be3k, He-
MHOTO CABHHYTHI B CTOPOHY KPACHOI'O KOHI[A CIIEKTpa,
npuueM 3TOT CABHI TeM 3aMeTHee, ueM GoJblme Macca
3Be3Abl. 9TO, B CYIIHOCTH, TOT e omelT Méccbayapa,
TOJNBKO B KOocMmyecKom Macmrabe. OH mHOrjga npume-
HAETCA AJIS U3MEpPEHHA Macchl 3Be3l. ITOoT 3ddeKT, Kax
U HCKpUBJIeHHE JIy4deil, IPOXOAAINUX BOIN3H MaCCHBHBIX
TeJI, ORI IpencKasaH JHHUITeHAHOM.

A Temeph CONMOCTAaBUM BCe CKAa3aH-

Ypok reomerpus Hoe Bbime. MEur YCTAHOBHJIM, HUTO

Ha daHTacTHYeCKOM JIYYIIXM M3 3TaJIOHOB IIPpAMOM ABJA-

nnaxerte eTcsa CBETOBOIl JIyu B mycroTe. B TO

JKe BpeMs 3TOT JIyd MO BIUSHUEM

rpaBUTaAllN — TOJBKO I'PABUTALIUU — OTKJIOHSETCS WUJIH,

ecJid XOTUTe, HUCKPHUBAAETCA. BOT MBI OIATH, HO YyiKe

¢ HOBBIX NO3UIMH, NIPHUIIJIH K TOMY e pe3yJbTaTy, YTO

H panbme. ToJabKO TOrza MBI rOBOPDUJIH 06 HCKPUBJIEH-

HOM IIPOCTPAHCTBE, & Temephb YMOTpe6JsAeM BLIpasKeHHe:
HCKDUBJICHHBIE IIDAMEIE.

*) KoHeYHO, 5TO ¢«yCKOPeHHe» He HaAO MOHUMATH B OOGEIIHOM MeXa-
HUYECKOM CMBICJe cioBa. VMMmeeTcs B BUAY He yBeJudeHHMe CKOPOCTH
cBeTa — OHAa B mycroTe (B BO3AyXe NMPAKTUIECKM TO JKe CAMOE) CTPOro
NMOCTOAHHA,— & DPOCT YHEPTHH,

74



BriBoZ 0 Hepa3pEIBHOM CBABH MEKIAY TATOTEHLEM U
UCKPHUBJIEHHEM IPOCTPAHCTBA, CAeJaHHBIH DMHINTEHHOM,
SBHJICS B CBOe BpeMA OYKBAJbHO OIIEJOMJSIOIIUM.
CIHMIIKOM Y X HEOMKHJAHHLIM M 3HAYKTEJBHBIM OH Ka-
3aJica BCEM, KTO 3aAyMEIBAJICA HaJ NpoGJeMOil TArore-
mug. Ho, moxxanyii, mpe:xkje BCero HEOXHAAHHBIM I
HEOOBIUHEIM.

BcnoMHHM onsTh MIKOJBbHBIE YPOKHU reoMeTpuu. Beab
YYHTEJb He YIOMHHAJ TaM HHM O KakoMm TaroTeHuu. OH
He TrOBOpHJ, HaAIpUMep, YTO dYepe3 JABE TOYKH IIpHU
onpejneJieHHOI BeJHYMHE IPaBHUTAIMOHHEIX CHJ MOXKHO
IPOBECTH TOJBKO OAHY npsamyi! [a, He roBopuya, HO
9TO JIMIIb IIOTOMY, YTO reoMeTrpusa EBKJHAa BBIpPOCJA U3
NpaKTHKHU JIoAel, KHUByIIUX Ha 3eMJje, rje BIHAHUE
TATOTEeHUSI HA TEeOMETPHMI0O HACTOJBKO MaJo, 4TO JaJKe
ceifuac, HCIOJIB3YsA COBpeMeHHOe oGopyaoBaHHe, OYEHb
TPYAHO — IIOYTH HEBO3MOJKHO — 3aMETHUTh HETOYHOCTH
9TOH IeOMeTpUU.

A Temepr MEBICJIEHHO IIepeHeCeMCS Ha TaKYIO HJIaHeTy
(momycTuUM, UTO OHA CYILIECTBYET), I'fle Cuja TATOTEHHS B
JeCATKM MHJIJIHNOHOB pa3 GoJpuie, yeM y Hac. MOXKHO
NpuUAyMaTh TaKHe YCJOBHUA, YTO HAIpaBJeHHHIH ropu-
30HTAJIBHO JIy4 CBeTa HE CMOJKET IIPeOROJIeTh IPUTH-
JKeHHsI u OyJeT orubaTh IJIaHETYy NapalljieJibHO ee
IOBEPXHOCTU KaK cOHyTHHK. M ecam Jajlee, ZaB BOJIO
dauTasuu, IPEACTaBUTh cefe, UTO Ha 5TOH IJIaHeTe eCTh
IIKOJB, TO HA YPOKaX IeOMETPHH YYHTEJNb HOJIKeH O,
BEpPOATHO, TOBOPHTH INPHMEepHO cleayiomiee: «CBeT B
nycrore ABuakercs no mpamoit. IIpeacraBum ceGe cuab-
HeMIIUH IIPOKEKTOp, IOABELIEHHBIH HaJX OJHUM u3
II0JIIOCOB ¥ IOCBHUJIAIOIIHI HYYOK Jydeil 110 ropu30OHTAJIH.
JomycTuM, 4YTO HeT HU paccesHUsI, HU INIpeJOMJIEHHS,
HHM IorJjiomeHus ceera. Torza Jayuwm, nmpoiga Hax IIo-
BEPXHOCTHIO IIJIaHETHI, AOMAYT AO BTOPOro IoJiOCa H,
MUHOBaB €ro, BEepHYTCA — TOJBKO C APYroil CTOPOHH —
‘K TpoKeKTopy. HeMHOro moBepHYB IIPOKEKTOD, BEI
MOJIyYHuTe APYTroif Jyu — JAPYyrylo IpAMyIO, TaK’Ke IIpO-
XOAAmYIo depesd 006a moJioca. Y1 TaKuX NpAMEIX MOXKHO
NOJYYUTh CKOJBKO yroiHo. OHH OYeHb HOXOJKM Ha Me-
PHAMAHBI, COeAMHSIONME IoJioca. MTak, ZJeTH, BBl BU-
AUTE, UTO uepe2 ABe TOUKU — B JAHHOM cJiydyae depes
iBa IIOJIOCAa — MOJKHO IIpOBECTH GecuucJeHHOe MHO-
JKeCTBO NPAMBIX JuUHMI. 3amOMHHUTE 3Ty AKCHOMY —
OHA #ABJfAeTCA OJHOH u3 OCHOB reomerpmu. Coolmy
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BaM, [JeTH, He BAAaBafCh B IOAPOGHOCTH, UYTO MATEMATUKH
IOAYMAaJUCh [0 TAKOIl reoMeTpHH, rJe uepes ABE TOYKHU
NPOXOLUAT TOJBKO OJHA NpsaMasi,— HO BPAX JU 3TO MO-
JKeT HaAHTH Kakoe-JIuG0 TNpaKTUYEeCKOe ITpUMEeHEeHUe».

VuyennKHM BBIyYAT 3TO IOJOMKeHHe, OYAyT, OTBeuasd
YPOK, FOBOPHUTH, YTO IlapajjejbHble JUHUHA Iepecexna-
IOTCA, YTO CYMMa YIJIOB TPEyroJIbHHKA He PaBHA YUCIY
T ¥ IIOCJie OKOHYaHMSA UIKOJILL B CBOEH NpaKTHYECKOI gesd-
TEJBHOCTU HUKOTJA HE CTOJIKHYTCA HUM C KaKHMHU I€o-
MeTpUYEeCKMMM IapaJoKCcaMM.

MosxHO 6BLIO OBI ellfle MHOT'O pacCKas3bIBaTh 00 5TOii
YAUBUTEJBHOH IIJIaHeTe, rAe, HampuUMep, KaKABld, B
NpUHIUIIEe, MOKEeT 0e30 BCAKHX 3epKaJl yBUAETb COO6-
CTBEHHBIN 3aTHIIOK, HO, IOJKAJYii, MOpa BEepHYTLCA Ha
3emiio. Hamre BooGpalkaeMoe IyTelIeCTBHE OBLIO IIO-
YUYUTEJILHBIM: MBI yOeZUJINChH €llle pas, YTO IIPUBBIYHOE
He 0083aTeJIbHO HOJIKHO OBITH BCEOOIIHM U €IUHCTBEH-
HO BO3MOMKHBIM. OKaspIBaeTcs, fga)ke TeOMEeTpPHUS He
COCTaBJISET HCKJIOUYEHHA.

HaMm ocraeTcs A06aBHUTH ellle JUIIb

Euie oaxa nopuyus  OJHO. BAyMuuBEI# ynTaTeJ b MOT OB

COMHEHHH 3aMeTUTh, YTO BO BCEX HAUIHX pac-
CYMIEeHHUSIX O CBETOBBIX JIy4aX €CTh
HeKuii 3JIeMeHT HauBHOTO npakTuiusma. Ha npaktuke,—
TOBOPHUM MBbI,— CBETOBOIf JIy4 ABJISIETCS STAJIOHOM IpPS-
MOIi JIMHUH, a IHOCKOJBKY OH HCKDPHUBJISAETCA I'PDABUTAIU-
eif, To, 3BHAYNUT, caMa I'PABUTAI[UA CBA3aHa C HCKPHUBJeE-
HUeM reomeTpuu. He CIMIIKOM JIM CHJIbHOE YAapeHHe
MBI JeJIaJIX Ha CJIOBaX <«HAa IpPaKTHKe»?

Benp Taxum cmoco0GoM, CCHLIASICh Ha <«IPAKTHUKY»,
MOJKHO OKa3aThCA B CETAX CaMBIX NPUMHUTUBHBIX INpO-
TuBOpeunii. «Ha nmpakTHKe» TOT KYCOK 3eMJIM, KOTOPHIH
OXBATBIBAET HAIIl B3rJIAN, ABIASAETCH MPHUMEPHO IIJIOCKHM.
Ho Beas MBI Xe He MOJKeM H3 3TOr0 CHeJaTh BBLIBOJ,
9T0 BCca 3emMasa — miockas. «Ha mpakTure» Joxxeuka
B CTaKaHe C 4YaeM KajKeTCA H3JIOMAaHHOM, HO Bedb MBI
yMeeM, YYHMTBIBass IIpeJOMJeHHe CcBeTa Ha TpaHUile
MeXJIY BOJOI U BO3AYXOM, BOCCTAHOBHUTH HCTHHHYIO
KapTuHy. Hesp3sd JHM aHAJOrMYHBIM OOpPa30M y4YeCTb U
TO «IIpEeJIOMJIEHHE» CBETOBBIX JIyYeil, KOTOpOe BEHI3HIBAET-
cA TAroTeHHEeM, M BBECTH COOTBETCTBYIOILLYIO IOIPABKY?

Ho uro 3HauuT — BBecTH mompaBKy? ¥ Hac ecrTb
CIIOCO0OBl yOeauThCcs, uTo 3eMJsa mapooGpaszHa, a JIO-
JKeYKa B CTaKaHe He mepeisomyeHa. Crmocodbl sxcmepu-
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MeHTaJbHBIe. Hamnpumep, ecJu MNOZHATHCI, KaK 35TO
OBLJIO CIEeJIaHO KOCMOHABTAMH, Ha JOCTATOYHO GOJIBIIYIO
BBICOTY, TO C 2TOIl HOBOI TOYKH 3pEHUA MIAPOOGPa3HOCTh
3eMaHu CTAHOBUTCA 3aMETHOI Ha ryas. A rgae ke Haiitu
Ty <«TOYKY 3peHuf», KOTopas IO3BoJinjaa GBl OTCenapu-
poBaTh reomerpuio or tAroreHua? Kakoii onblT Mor 6Bl
JOKa3aTh, HAIIpPUMEpP, UYTO <«HA C€aMOM JeJje» IpPIMEIe
OCTRI0TCA NPAMBIMU, HIPOCTPAHCTBO — <IIJIOCKHUM», a KC-
KPUBJAIOTCA JULIL cBeToBhle Jayuu? Beap aaa Takoro
ombITa MOTpeGoBaicss OBl KaKOM-TO abCOJIOTHEIN 5TaJIOH
npavusHbl. Ho ero-to kKak pa3 u Her!

Ho cyTs gaxe He B 5ToM. BHMMAaTEJBHEII uHTATENb
Mor OBl 3aJaTh elle U TakKoit Bompoc. IlpexncraBum ce6Ge
Ha MHHYTY, YTO BOoOOlIe HHUKAaKOr0 5TaJIOHA IPAMBIX
JUHUI He CYIeCTBYyeT, 4TO, Hampumep, Ha 3eMJe Bce
JUHEHKU — KPHBBIE U MBI HE YMeeM HX CHPSAMHUTEL. UTO
JKe — pas3Be OT BTOr0 Hallla 3eMHAafd reoMeTpPHUs CTaHEeT
MeHee IMOXO0XXa Ha eBKJNZoBy? PasBe or TOro, 4ro MH
IOJIb3yeMCSI He IPHUBBIYHON NPAMOYIOJBbHOH JeKapTo-
BOIl KOOPAMHATHON CeTKOIi, a KPUBOJHHEIHOH reorpadu-
JeCKoOii ceTKoii mapainjeiyeii ¥ MepuAKHaHOB, CyMMa yIJIOB
TpeyroilbHUKa KaK-To MeHseTcsa? Jla KOHeYHO ke Her!
Tax B uem xe geno?

Jlemo, pasyMeercsl, OIAThL B NPUWHIIUIIE SKBHUBAJICHT-
HOoCTH. BCIHOMHHTE pacCy’KAeHHs O BpaljaiomeMcsa IH-
CKe, C KOTOpPOro MBI HauyuMHAJU Haml pacckKas. Beas
3JIeCh CYIIECTBEHHO HE TO, YTO KaKHe-TO NpAMEIe JUHUHM
CTAJX KPHUBHIMH, & TO, YTO HAPYIIEeHKl CAaMH reoMeTpHuue-
CKHe COOTHOIIEHHA: OTHOIIEHNE AJIUHB OKPYXHOCTH K €€
paguycy CcTajlO MHBIM, Y€M TO AUKTYEeTCS reoMeTpHei
EBkauza. 1 B cuiy npuHIHUIA DKBUBAJEHTHOCTH TOT
sKe dbdeKT JOoJKEeH IIPOU3BOAUTHLCH CHJIaMU BCEMUD-
HOrO TATOTEHUS (KOHEYHO, COOTBETCTBEHHO IIOJOOpaH-
HBIMH).

A uCKpHBIIeHHE CBEeTOBOTO Jyua, KOTOpPOe MEI HC-
IOJB30BaMM JOJA HArJAKHON MJINIOCTPAIlMH TOrO, YTO
co6oii mpefcraBider dusmyeckas reoMeTpmsa,— 5TO He
IpHYMHA, & CJeACTBUEe WCKPUBJIEHUA TIeOMeTpHU.

BepHeMcs Temeps ellle pa3 K BaKOHY

«TlpuTya BCEMMPHOTO TAroTreHusA. Msel Tak
SppnHrToHAN JOJIT'0 MCKPHUBJSJINA IIPOCTPAHCTBO,
YTO MOJKET IOoKa3aThCsl, OYATO 3a-

6EITO, pagu uero, COOCTBEHHO, M IIOIIEJ BeCh Pas3roBOpP.
Her, xoHeuHo, He 3a6pITO0. BoJiee TOoro, Bce mpeAnAyiiee,
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10 CYLIECTBY, ¥ HABJAETCH HOBHIM TOJKOBAHUEM THIO-
TeHUsd.

Xoponio 3TO HJIJIICTPUPYET IPHUTYA AHTIHNHCKOro
dusunka IaauHrroHa u3 KHUru <«IIpocrpaHcTBO, BpeMs
M TArMOTeHUEe», KOTOPYIO MBI IIO3BOJIMM cefe IepecKasaTh
(¢ HeGOJMBIIMMM KOMMEHTADHAMH B CKOGKaX).

«B okeaHe, uMeOLIIEM TOJIBKO JBa M3MEPEHHS, KHJIA
OOHAXAL IIOPOJA IJIOCKUX pPBIO. DHIJIO 3aMedyeHO, 4YTO
PHIGEI BOOOIIe maBajy IO HPAMEIM JUHUAM, IIOKA OHH
He BCTpevaJi Ha CBOEM NYTHU ABHBIX NMPENATCTBHII. ITO
noBeJeHue Ka3alioCh BIOJIHE ecTecTBeHHEIM. Ho B okea-
He OBLJIa TaAMHCTBeHHas 00JIacTh; Korga puIOBI B Hee
nomajajiz, OHM KasaJINCh 3aKOJIOBAHHHIMHM; HEKOTO-
pele IPONJBIBANM dYepes3 3Ty 06JacTh, HO HUIMEHAIH
HaIlpaBJieHHe CBOEro JABU)KeHUsd, Jpyrue 6e3 KOHIaA
KPYKHUIANCH IIO0 9TOH obmactu. Oxana pei6a (mouru [e-
KapT) NpeAsioKuja TEOPHUIO BHXpeli; OHa roBopmJa, 4YTO
B ®TOi 06JIaCTH HAXOZATCSA BOXOBODOTHEI, KOTOpPHIE 3a-
CTaBJAIOT KPYXHUThCA BCe, YTO B HUX momajgaer. C Teue-
HUEeM BpeMeHH Oblla MNpeAJio)KeHa ropasfo G6oJee co-
BepuieHHas Teopusa (teopusa HrloToHa); roBopumiu, 4TO
BCe PHIOBI NPUTATMBAIOTCS K OYeHb OOJBIIOH phIGe —
peiGe-coNIHLY, JpeMJjiouieii B cepeAuHe 06JaCTH,— U
5TUM OOBACHANH OTKJOHEeHHMe MX myTeil. BHauaise sra
TeOpHUs Kasajach, OBITh MOYET, HEMHOI'O CTPaHHOIi;
HO OHAa C YJAWBUTEJbHOH TOYHOCTHIO NMOATBEPAHJIACH HA
caMBEIX DPasHOOOpas3HBEIX HabuaoAeHHAX. BBIJIO HalifeHo,
9TO BC€ PHIGHI 0GJIAZAIOT 3THUM IPUTATHBAIOLIUM CBOMCT-
BOM, IIPONOPIIHMOHAJBHLIM WX BeJUYUHE; BaKOH IIpHU-
TsKeHUA (aHAJOr 3aKOHA BCEMHDHOTO TATOTEHHUA) OBLI
ype3BEIYAHO NPOCT, HO, HECMOTPA Ha 2TO, OH 00'BbACHSJI
BCe ABHKEHHA C TaKOH TOYHOCTBIO, KO KOTODPOH HHUKOTrZA
paHbllle He OXOAWJIA TOYHOCTh HAYYHBIX HMCCJIEZOBAHUIA.
IIpaBma, HeKOoTODBIE PHIGH, BOpuYa, 3aABISJIH, UYTO OHH
He IIOHMMAalOT, KaK BO3MOJKHO TaKoe JAelcTBHe Ha pac-
CTOAHHH; HO Bce OBUIM COrJACHBI, UTO 93TO JAeiCTBHEe
pacnpocTpaHseTcA NIPpH IOMOILUM OKeaHa M 4YTO ero
Jerye 6yJeT MOHATh, KOTJa Jyunie OyAeT M3ydeHa IIPH-
poza Boxbl. IlosToMy mouTu KaKAasa poidba, KOTOpas
XxoTeja OGBACHUTh NDHUTAKEHHe, HAUMHAja ¢ TOrO, 4YTO
npejnoJiaraja KakoH-HUOYAh MeXaHW3M, DM HOMONIH
KOTOPOro OHO PpACIpPOCTpaHseTcs 4depes BOAY.

Ho 6bina pri6a, koTOpasa IOCMOTpEJa Ha AeJI0 UHaYe.
Ona of6paTuia BHUMaHHe HA TOT (akT, 4TO0 GOJIbLIHE
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PHBIOBI ¥ MaJble ABUTAJUCH BCErfa IO OJHUM M Tesl JKe
NyTAM, XOTH MOTJIO Ka3aTbCA, YTO JJNS OTKJIOHEHHUS
60as1ION PHIGH ¢ ee IIyTH NoTpebyerca 6GOJNbIIAsA CUJIA.
(Pr16a-conHIle coo0liajia BCceM TeJiaM OJUHAKOBLIE yC-
KopeHns.) IToaToMy oHa BMECTO CHJ cTaja IOLPOGHO
u3yJaTh NYTH ABUXKEHHUSA PHIO U TAKHM 00pa3soM IIPUIILIA
K IOpas3uTeJbHOMY PeLIeHHWI0 Bompoca. B Mupe O6BLIO
BO3BBHILIEHHOE MECTO, rjJe Jeskasia pblda-coJyiHile. PHIGHI
He MOIJIH HEIOCPEACTBEHHO 3aMeTHTh 9TOr0 IIOTOMY,
4TO OHM OGBLIM KBYMEPHHI; HO Korja psi6a B CBOeM JBH-
JKeHMH IIomnajiajla Ha CKJIOH 9TOro BO3BBIIIEHHA, TO
XOTs OHA cTapajiach NJBITH IO NPAMOI JMHMH, OHA He-
BOJIEHO HEMHOro cBopaumBaja B cropoHy. (Korma my-
TeLIeCTBEHHUK IePeABUTAETCH IO JIEBOMY CKJOHY I'OPHI,
OH JOJI)KEH CO3HATeJbHO YKJIOHATHCA BJIEBO, €CJIU OH
XO0Y4eT COXpaHATh CBO€ IepBOHAUYAJbHOE HaINpaBJIeHHe
nmo xommacy.) B sToM cocrosas ceKpeT TaMHCTBEHHOTO
NPUTAXKEHUA MJIH KHCKPUBJEHHUSA IIyTeil, KOTOpoe MNpo-
MCXOAHMJIO B TAMHCTBEHHOH o6JjacTH.

Me:xay TeM, 0 yeM pacckKa3bIBaeTcss B 3TOH IIpuTYe,
H TeM, 9YTO HaC MHTepecyeT, HET, KOHEUYHO, IMOJIHOI aHa-
JIOTHH, MOTOMY YTO TO BOS3BHIIIEHHE, O KOTOPOM B Hei
TOBOPUTCSH, OTHOCUTCS TOJBKO K IIPOCTPAHCTBY, B TO
BpeMs KaK HaM IIPHUXOAUTCS HUMETh MeJI0 C «BO3BHILIE-
HHeM» B IIpocTpaHeTBe — BpeMeHH. (B Hamei#i kHwure
MBI He MOJKeM OCTaHaBJIHMBATHCA HA STOM IoJpolHee.)
Ho »sra mputya nokasniBaeT, KaKk KpUBH3HA Mupa, B
KOTODPOM MBI JKMBEM, MOJKET JAaTh MJJIIO3UIO CHJBI IIPH-
TS)KE€HH S, X MBI BUZAUM, 4TO 3ddeKT, Nog0GHELIH TpUTSKe-
HUIO, €CTh €AUHCTBEHHOEe, B YeM TaKas KPUBU3HA MOXKET
NPOABUTHECA».

KopoTko 3TO0O MOMXKHO GOpPMYJIHPOBATH CJEAYIOU[UM
o6pasom. Tak kakx zpasumayusa OOUHAKOBLLM 06DA3OM
ucKkpuensem nymu 6cex mes, Mbl MONCEM CHUmMAmMb MAZO-
meHue UCKpuéNeHueM npocmparcmea — épemenu. Ta-
rorenue — <«alter ego» *) HMCKPUBJIEHUA TIeOMETPHHU.

C XKpuUBHU3HOH IIPOCTPAHCTBAa — BDPEMEHH MOJXKHO He
CBSA3LIBATH HHYEro, KPOME HCKDHBJIEHHS IIPOCTPAHCT-
BEHHO-BPEMEHHHEIX MNyTeil (Tak Ha3bIBaeMbIX MUPOBLIX
JuHUi **)) Bcex 06e3 MCKJIIOUYEHUS TeJl.

*) Ipyroit 4.
*%) Jlog MHUPOBOI NWHHeHl NOHMMaeTcA KpuBas, u3o6pakamolas
3aBUCHMOCTh KOOPAHHAT ABUIKYMLIeiiCsa TOUKHM OT BpemeHH. s npocreii-
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Bowxenue Mbl mpoBeJu HAJUHHBIE paccyKIe-

nepurenuss MepKYPMR  ppg y MPUIIIM K CYLIECTBEHHO HO-

BOMY IOHHMAaHHIO TArOoTeHus. Pasy-

MeeTcs, 3TO caMo II0 cefe BaykKHO M wuHTepecHo. Ho,

MOKeT OBITh, HHYEro CYIUIeCTBEHHOI'O HAM 3TO He JaeT

U Ha <«BLIXOJe» OCTaeTcsAd BCE TOT ’Ke CTaphiif moOpHIf
HBIOTOHOBCKHIH 3aKoH?

KoHeuHo, 5TO He TaK. Peup uaeT He TOJABKO O HOBOM
OCMBICJIMBAHHUY CTAPBIX MCTHUH, HO U O NPUHIUNNAJLHBIX
06001IeHuAX, O HOBBIX 3pderTax.

O ToM, uTO Teopusa HNMITeIHA KOJIUIECTBEHHO BEPHO
ONUCHIBA€T OTKJOHEHHWE CBETOBBIX Jiyueil MOA BIAUAHHEM
TATOTEHUs, U 00 sbdexTe Méccbayapa MBI yKe roBOPH-
au. MoXHO YIOMAHYTh U OO0 YCIEINHOM OOBACHEHHU
IBHIKCHUSA IIepHUreJus IJIaHEeT, 0CoGeHHO MepKypus.
HUmeerca B BunLy ciexnymoiee. Iloxcuer mo 3akoHaM HbIO-
TOHOBCKOM MeXaHMKH IIPMBOJUT K BEIBOLY, UTO OPOHUTHI
BCeX IJIAHET AOJIKHEI GBITH DJIIHUIICAMM, IOJIOMKEHHE KO-
TOPHIX B IIPOCTPAHCTBe HeusMeHHO. HaOlarogeHus xe
NOKAa3bIBAIOT, UTO 3TH OPOGHMTHI MeJJIEeHHO IIOBOpPayYHBa-
rorca. HaubGosiee sameTHO 510 y MepKypus, Gaumsaiinieit
Kk CoJaHLy 1jiaHeTe, HUCHBITHIBAIONIEH, CJeIOBATEILHC,
HauboJiplllee IPaBUTALMOHHOE BJIuUAHHE. Pacuer, OCHO-
BaHHBEI HA DHHIITEHHOBCKOM TeOpHM THTIOTEHHUS, JaeT
Xopoiree KOJINYECTBEHHOEe ONMCAHNEe DTOTO SABJIEHUS.

Bce, 0 uemM MBI roBOpPMJIM BBIIIE,

FpaBUTaLUMOHHLIE uMeeT, eCiIu YroJHO, XapakKTep Ma-

BOMHBI JpIX nomnpaBok. CyiecTByer, OJHa-

KO, X HEUTO IPUHIUNHAJIBHO HOBOE,

qTO CcJeAyeT U3 SHHIITeHHOBCKOIl TPAKTOBKH TATIOTEHUS.
B mepByio ouepeAp 3Zech HYIKHO OTMETHUTb BEIBOL O
KOHEYHOCTH CKODOCTH pPACIPOCTPAHEHHWS TIpABUTALUU.

B HBIOTOHOBCKOM 3aKOHE€ BCEMHPHOI'O TAIOTEHHSA O
BpeMeHHU Iepejauyl B3aUMOJAEHCTBHA HHYEro He TIOBO-
purcsas. HesBHO mnpexpmoJsaraercs, 4TO OHO OCYUIECTB-
JAsgeTcd MrHOBEHHO, KaKUMU OBl OOJBIIMMHM HH OBLIH
PACCTOSHHSA MEKAY B3auMoZelcTByoomuMu Tegamu. Ta-
KOH B3IJIAA BOOOIe THIUYEH AJS CTOPOHHHKOB AeHCTBUS
Ha paccroaHuu. M3 Teopum OifHmITeiHA BBITEKAEeT, YTO

mero OAHOMEPHOTO ABMIKEHHS — ABUJKEHMS BIOJb IPOCTPaHCTBEHHOIT
npAMO — MHUpPOBas JHHUA H300pa)kaeT 3aBUCHMOCTh eJHHCTBeHHOIT
KOODAUHATH OT BpeMeHM. IIpM paBHOMEePHOM ABHIKEHHH MHDPOBAS JHHUS
6yseT NMpAMOH, NPU YCKOPEHHOM ABWIKEHHUH OHA HCKDPHUBJISETCH.
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TATOTeHHE IepefaeTcA OT OJXHOTO TejJa K JApPyromy c
TaKoOil JKe CKOPOCTBhIO, YTO H CBEeTOBOI curHaJj. Eciau
KaKoe-TO TeJO CABUTAETCS C MeCTa, TO BBI3BaHHOE HM
VCKDUBJIEHHE IIPOCTPAHCTBA M BpPEMEHM MeEHSeTca He
MraoseHHo. CHayajia 3TO CKa’XeTCcA B HEIOCPeICTBEHHOIX
6JIn30CTHA OT Teja, IIOTOM HU3MeHeHHue OYHEeT 3aXBATBLIBATH
Bce Oosee um GoJee gajieKwe OOJacTH, U HAaKOHeI[ BO
BCEM IIPOCTPAHCTBE YCTAaHOBHUTCS HOBOE pacIpejesieHHe
KPUBUZHBI, OTBeUalollee N3MEHEHHOMY ITOJIOJKEHHUIO TeJa.

" BoT 3mecsy MBI HOAXOAMM K mpobjeme, KoTopas
BBEISLIBAJIA M MPOJOJIKAET BBHIBBIBATH HAMGOJIbIIEE UHCJO
CIOPOB M pasHorJacuii — mpolbJjieMe T'paBHTAIMOHHOTO
U3JIy4eHUA.

MooxeT JH CYUIeCTBOBATh TATrOTEHHE, €CJIH HeT COo-
sparoifeii ero maccel? CorjlacHO HBIOTOHOBCKOMY 3a-
KOHY — 0GeaycyoBHO HeT. Tam Takoii Bompoc GeccMmbIc-
JIeHHO Aake cTaBuTh. OZHAKO, KAK TOJBKO MBI COTJIACH-
JHUCHh, YTO I'DABUTALMOHHBIE CHUTHAJHI IIepeJaloTCs XOTHA
U ¢ OYeHb OOJBIIOH, HO BCe )Ke He OeCKOHEYHOH CKO-
pocThi0, BCe pajuKajJbHO MeHseTcs. [ledCTBUTENBHO,
npefcraBbTe cebe, YTO CHauYaJa BBHI3BIBAIOIASl TArOTEHUE
Macca, HampuMep WIApHUK, HOokounachk. Ha Bce Tena
BOKDYr mapuka OyayT zeiicTBoBaTh OOBIYHBEIE HBIOTO-
HOBCKHE CHJIBI. A Telmephb ¢ OPOMHOI CKOPOCTBHIO yAJIHM
IIApUK C IIepBOHAYAJBHOrO MecTa. B mepBBIi MOMEHT
OKPYJKalOlllHe TeJia 3TOr0 He IMOYYBCTBYIOT. Benamp rpa-
BUTAIlMOHHBIE CHJBI He MEHSIOTCSI MrHoBeHHo. HykHO
BpeMs, YTOObI H3MEHEHHMA B KpPHBH3HE IIPOCTPaHCTBa
yCIleIdi pPACHpPOCTPAHHTHCSI BO BCEe CTOPOHEI. 3HAYHUT,
OKPYKalolllyie TeJa HEKOTOpOoe BpeMs OYAYT UCIBITHIBATH
npe)kHee BO3JeHCTBHE IMapHKa, KOrjZa caMoro IIapuka
yiKe HeT (BO BCSAKOM cJIyuyae Ha IIpEXKHEM MecTe).

Ilonyuaercsa Tak, 4TO MCKPHUBJIEHUA IMPOCTPAHCTBA *)
oGpeTaOT OIpeJesIeHHYI0 CaMOCTOSATEJIbHOCTb, YTO MOIK-
HO BBIpBATh TeJO M3 TOi 06JacTH IPOCTpPAHCTBa, Trie
OHO BBIBBLIBAJIO UCKPUBJIEHUS, IPUYEM TaK, YTO CAMU dTHU
HCKPUBJIIEHNUSI, XOTS OBl Ha OGOJBIINX pPACCTOSHUIX,
OCTaHYTCA U OYAYT pasBHBATHCA II0 CBOUM BHYTPEHHUM
3aKoHAM. BOT BaM u TAroTeHue 6e3 TAroTelollei Macchl!
Moxuo moiiTy u ganasumie. Ecjiu 3aCTaAaBUTH HAII IIADUK
KoJebaThbCA, TO, KaK IOJIyYyaeTCd M3 HSHHIITEHHOBCKOU

*) TouHee, Be34e HYKHO rOBOPUTH 06 UCKPUBJICHUH [IPOCTPAHCTBA—
BpeMeHU,
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TEOPUH, HAa HBIOTOHOBCKYIO KAapPTHUHY TATOTEHUS HAKJA-
IeIBaeTcs cBoeoOpasHasa pabb — BOJHELI TAroTeHus. Yro-
OBl JIy4ile IpeACTaBUTH cebe 3TH BOJIHBI, BepHEMCSH
OIATh K Hamed MoJenum — PEe3MHOBOIl nJeHKe. Ecuau
He TOJBKO HAXKATH NAJBIEM Ha 9Ty NJIEHKY, HO OAHO-
BPEMEHHO COBEpIIaTh MM KoJeOaTeJLHEIE ABUIKEHHH,
TO BTH KoJie0aHMSA HAUYHYT IlepeJaBaThCcsa II0 PACTAHYTOMH
NJIEHKe BO BCE CTOPOHHI. 9TO H €CTh 4HAJIOT IPaBUTa-
IMOHHHIX BOJIH. UeM Jajiblie OT MCTOYHHMKA, TEeM TaKHe
BOJIHH cJyialee.

A Temepps B KaKOii-TO MOMEHT IlepecTaHeM AAaBHUTh HA
njieHKy. BoaHH He ncuesHyT. OHU OYJYT CyLIECTBOBATH
M CaMOCTOSATEeNbHO, pasferasich mno IJIeHKe BCe JaJbIlie
M Jajbile, BHI3EIBAA Ha CBOE€M IIYTH MCKPUBJIEHHE TI'€O-
MEeTDHH.

CoBepIIEHHO TaK JKeé BOJIHBI MCKDHMBJIEHHS NIPOCTPAH-
‘CTBAa — IpaBUTAIlMOHHBIE BOJHBI — MOT'YT CYILIECTBO-
BaTh CaMOCTOATEJNHHO. Takoil BHBOJ U3 TEOPHUH OUH-
mreiiHa Aejal0T MHOTHE MCCJIeAOBaTEJH.

Koneuno, Bce 3T 3ddexTs oueHb ciaabul. Tax, Ha-
npuMep, SHEePrusf, BHIAEJAIOIAACA DU CTOPAHUM OJHOI
CIMYKI, BO MHOTO pa3 60JbIIe 9HEPIUH I'PaBUTAILMOHHEBIX
BOJIH, H3JIy4aeMBIX Bceil Hame# COJIHEeYHO# cucTeMoit
3a TO e BpeMsa. Ho 3gech BakxHA He KOJIHYECTBEHHAad,
a NpUHIMIHAJLHAs CTOPOHA JeJa.

Jecars JeT HasaX HaydHasi OOIIeCTBEHHOCTH Oblia
B3BOJIHOBAHA COOOIIEHHMEM O TOM, UTO aMEPHKaHCKOMY
HuccienosaTtenio BebGepy yaasock 3aperuCTpUMpoOBaATEH I'pa-
BUTAIMOHHEIE BOJHH. Ero ycTaHOBKH, B IpUHIIUIIE, OBLJIK
OuYeHb INPOCTHI: MACCHBHBIE, IIPHUMEPHO B OJHY TOHHY,
AJIIOMHHHEBBIe IHJINHPE IOJyTOpa METPOB AJMHOMH, yc-
TaHaBAMBAJUChL mOJ 3emieii. Ecam, paccyxzan BeGep,
rpaBHTAIlMOHHAA BOJIHA HAJIETHT Ha TaKOi IMJIMHID, OH
IOJI’KeH HadaTh BHOpHpoBaTh. YTOOH H36exaTh CHAY-
gaidHHX 5bdeKToB, GpajuCch JBa IUJINHAPA Ha 3HAYM-
TEJILHOM PACCTOAHUM OJUH OT APYrOro ¥ YYUTHIBAJIHCH
TOJBKO coBHajamomue UX kojebanmsa. Opnako BebGepy,
KaK Imokasaju 6ojiee TOYHBIE M3MEDPEHUS, IIPOBeAeHHEIe
rpynnoii B. B. Bparunckoro B MOCKOBCKOM yHUBEp-
curere, II0-BHIUMOMY, He yAaJIOoCh H30aBHTHCS OT «Iapa-
SUTHBIX» BANAHUN. IIpHMEMHHKH rpaBUTAIHOHHBIX BOJH
IOKa enje He JOCTHUIJIN HEOOXOAUMOM 4yBCTBUTEJIHLHOCTH.

HepaBHo B ofHOH M3 caMbIX OJAu3KuUX K Ham I'ajgak-
THK, HOCSIEH# NnosTHuHGe HaszBanueé Mareananoso 06-
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JaKo; mpousounia Bcunuurka CBepxHoBoii. Bcenwimka
6n1a 3apeructpupoBaHa 23 deBpana 1987 roxa. Ilog-
pofHee 0 TAaKMX BCIBIIKAX HaM ellle IPeACTOUT IOT0BO-
PHTB; IOKAa JKe AJIA HAC BaXXHO OOpATUTh BHHMaHHe Ha
TO, YTO BTO I'PAHAUO3HOE IO MacmITabaM COOBITHE HOJIIK-
HO CONPOBOMKZATHCA HUCIYCKAaHHEM IIOTOKOB YaCTHIL,
B YAaCTHOCTH HEUTPHMHO, a TaKiKe M TI'PAaBUTALUOHHBIM
n3nygenueMm. HeliTpuHO, KaK UM rpaBUTAIlHOHHBIE BOJIHEI,
II0YTH He IOrJIOUIAIOTCH M He PacCerBAIOTCH BEIeCTBOM,
MOPTOMY OHM ZHAIOT HaubGoJee NMOJHYIO uMHPoOpMALUIO O
NOPOAUBIIEM MX MCTOUYHMKe. Benpimku CBepXHOBHIX, IO
OLleHKAM Y4YeHHX, IPOUCXOAAT He TaK YK pexKo:
npuMepHo oxuH pas3 B 20 jer; HO 'aJaKTHKU CTOJBL Ja-
JIeKH OT HacC, YTO 3aMETHUTh STH BCIBINIKK BEChMA TPYA-
Ho. Marennaunoso sxe O6JaKo Hamr GIHU3KHI cocel: CBeT
OT Hero MAOXOJUT IO HAC <«BCEero JHMIIb» MPHUMEPHO 3a
160 sner. [Ja k ToMy e Tellepb B PYKaX HccJefoBaTejei
IIOABUAJHCH MEPBHE, IYCTh Aa’Ke MOKA U He OYeHb YYBCT-
BHUTEJbHBIE NPUEMHMKH HEHATPHHO M TIpaBUTALUOHHEIX
BOJIH. W1 3THM NpHMEMHHKHM 3aperucTpUpOBaid HEUTPUH-
HEI€ U I'PABUTALIMOHHEIE «BCIJIECKHM», IDHYEM MMEHHO Ta-
KOro THIIa, KOTOPHI IpeJCKa3sIBAJICA TeOpHUeli: BHayalle
rPaBUTAIlMOHHEIA <«BCILIECK», A& HEMHOro II03)Ke —
«BCILJIECKH» HEHTPHHO (2TO caMo 10 cefe BaXHO, TaK KakK
NMO3BOJIAET OLEHUTHh MACCy HEeNTPHHO).

Wrak, rpaBUTAIlHOHHOE U3JIYydEeHHUE «IIOMMaHO»? VY BHI,
9TO IOKa 4TO0 mnpobiemaruuHo. Ha KoudepeHuuum rpa-
BHTAIMOHHUCTOB, KoTOopas mnpoxoamyia B Hraiuu B mae
1987 roxa, 6BLIM cresIaHBI COOOIIEHMS, YTO HJA O6BAC-
HEHUS TeX MHTEHCHBHOCTEM I'pAaBUTALHOHHOIO H3JIyde-
HUS, KOTOpOe Ka3ajioCh 3apPeruCTPHUPOBAHHEIM, HYIKHO
OBIJIO NMPUNUCATH HMCTOYHHUKY 2TOr0 HM3JyYeHHUS HeIpaB-
IOMOAOOHO GoJblIyIO Maccy — okoJio 2400 macc Coannia.
Taxum o6pasoM, rpaBUTAIUOHHEIN «BCIJECK», IIO-BUIU-
MOMY,— OZHO M3 TeX CJYYaiHBIX COOBITHIi, KOTOpBIE
HM3-3a <«OIYMOB» BO3HHUKAIOT KaXXJhle HECKOJLKO YacCOB.

IToucku mpoaosKarOTCA... 3a JeCATh JeT IIOHATO
U DOCTHUTHYTO MHOroe. IIoABMJIHNCH HOBBIE I'PABHUTAL[UOH-
HBle aHTeHHBI, YYBCTBUTEJIBHOCTh KOTODPHIX (II0 9HEpPruu)
IIPEBOCXOAUT YYBCTBUTENBHOCTh IepBeIx B 1000 pas.
Ve 6GJIN3KU K OCYIIECTBJICHUIO UJEeU HOBBIX YCTAHOBOK,
B TOM YHCJe — HMCIOJB3YIOIIMX BBHIHOC amnapaTypsl B
KOCMHYEeCKOe IIPOCTPaHCTBO.

Yro Ke BAIOXHOBJAET y4YeHHIX. B ux mouckax? Hema-
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HUe NPOBEPHUTH OJHO U3 BAKHBIX NIPEeACKAa3aHull TeopUn
rpaButanun? la, KoHeuno, u s310. OgHako, Mo Bceit BU-
INMOCTH, TaKOili MOTHB — OTHIOJb HEe eJUHCTBEHHBIHI
M ZaJsKe He IJIaBHBIA: MaJIo KTO COMHEBAeTCA B CYUIECTBO-
BaHMH TI'PABUTAIlUOHHBIX BOJH. HayuuBmIuCek «JIOBUTH»
3TH BOJIHBI, MBI oforaTumcs enie OZHUM — BO MHOTHUX
OTHOUIIEHUAX YHHKAJbHBEIM — MCTOYHUKOM MHOOpMALUHN
o Bcenennoii. IlepBrlM mocTaBHIUKOM TaKoii mHbopma-
IiMHM CYXKJeHO OBLJIO CTAaTh CBETY: JI0 CepeAUHBI HAIIero
BeKa aCTPOHOMUSA OBLJIAa IOYTH HCKJIIOUYUTENBHO <«ONTH-
ueckoit». IloToMm mosiBMIach paZMOACTPOHOMHUS, a 3aTeM
¥ DEHTreHOBCKad U Yy-acTpoHomus. KoHeuno, mMuoroce
JaBaJIo U HCCJIeJOBaHNEe KOCMHUYECKHX JIyueil, HO Bce ke
noTok mHGopManuu OBLI IOYTH LEJIMKOM <«3dJIeKTpoMar-
HUTHBEIM» — BeCTH O BcesleHHOH IPMHOCHJIH HAM 5JIEKT-
pOMATHHUTHEIE BOJHBEI. PacummmpeHue BOJHOBOro Jauana-
30HA IPOM3BEJIO IOJJIHNHHEIA IepeBOPOT — M He TOJBKO
B aCTPOHOMHHU — INIpEeKpPacHOM M JpeBHeil HayKe. OueHsn
MHOTO€e IoJyumja u ®usmka, Korja NOSBUJINCHL HOBEIE
BO3MOJKHOCTH 3arJsSHYTh B 3Be3AHEIe JabopaTopuu Ilpu-
POABL U YBHAETH TO, YTO HUKOrJa, HaBepHOe, He yAaJIOCh
66l yBHAETE B JabopaTopuax Ha 3emie. Iloka uro eme
Iasxe TPYAHO NpeJcKasaTh, KaK IONMOJHATCA HAIld 3Ha-
HUSA, €CJU K «3JEeKTPOMArHUTHOMY» KaHaJly HHboOpMa-
muu [Ao6aBUTCA TrpaBUTAIUOHHEIM. HoO MOXHO 6BITH
YBEpPEHHHIM: MIpa CTOHUT CBed.

IToToMy-TO IIOHMCKM IPOXOJIKAIOTCH...

CTOpDOHHHKM TIpaBHTAIMOHHEIX BOJH — a OHH, IO-
BUANMOMY, ceiigac B GOJBIINHCTBE — IIPEJCKA3LIBAIOT U
enie OJHO YAMBHUTEJIbLHOE sSBJIeHHNE: IpeBpalleHHe I'paBU-
TallMi B TAKHWe YACTHUIEI, KAK 3JIEKTPOHBI M IIO3UTPOHELI
(OHE JOJIKHBEL POJKJATHCA IapaMu), IPOTOHBI M aHTHU-
nporoust u T. A. (MBaHeHKo, ¥Yuiajep H Ap.).

Brirasazers 5TO JOJMKHO npuMepHo Tak. I[o HekoTo-
poro ydJacTKa IIPOCTPAHCTBA JAONIJa BOJHA TATOTEHUS.
B ompeneneHHBII MOMEHT 3TO TArOTeHHe PE3KO, CKad-
KOM, YMEHBUIAeTCSI M OJHOBPEMEHHO TaM ’Ke IOSBJSET-
cd, CKakeM, OSJIeKTPOH-NIO3UTpoHHasa mapa. To :xe
MOJKHO OIIMCATh U KaK CKauyKooOpasHOe YyMeHBIIeHUe
KPHUBU3HLI MPOCTPAHCTBA C OLHOBPEMEHHBIM POXXIEHUEM
napsl.

EcTh MHOro HONBITOK IE€PEBECTH 3TO HAa KBAHTOBO-
MeXaHMuYeCKuil A3bIK. BBOAZATCA B pacCMOTpeHHe YaCTH-
1Bl — I'PaBUTOHEBI, KOTOPhLI€ CONOCTABJSIOTCSI HEKBAHTO-
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BOMY 06pasy TrpaBHTAaIiMOHHOH BOJHBI. B ¢usmueckoit
JUTEepaType HMMeeT XOKJAeHHNEe TePMHUH <«TPaHCMYyTallud
TPAaBUTOHOB B ApYyrue YaCTHULBI», IIPUYEM 3TH TPaHCMY-
TAllUM — B3aUMHBIE IIPEBpAleHUS — BO3MOJKHBEL MEKIY
rpaBUTOHAMHU M, B IIPUHLHIE, JIOOBIMU APYTUMH 4YaCTHU-
maMu. Belb He CYLIECTBYET YACTHI[, HEUYYBCTBUTEJILHLIX
K I'paBUTAL{UU.

IIyctp Takme mpeBpallleHUs MaJIOBepPOATHEHI, T. €.
CJIYy4YalOTCs 4Ype3BbIUaiiHO peiKOo,— B KOCMHUUECKHX Mac-
mradaX OHM MOTYT OKazaThCid IPUHIUNINAJILHBIMU.

Iloxa, BmpoueM, He H3BECTHO, HKMEIOT JU BoOOuIe
MeCTO 3TH HABJCHHUS B HEHCTBUTEJILHOCTH.

Brlme B ¢BA3U ¢ OGCYIKAEHUEM I'pa-

Koneunas, BUTALMOHHBIX TPaHCMyTaLuii da-
Ho Ge3rpawxuHas  CTHIL MBI YIOMSAHYJH O KOCMOJOTHH.