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IIpeaucaosue

ITo coBpeMeHHbIM MpeICTaBIEHUAM YUEHbIX Bce (pU3MUYeCcKUe MPOLIECCH, IBIEHUS B IPUPOJIE,
B KOHEYHOM cueTe, MOJAYMHEHBI IeHCTBUSAM YEThIpEX TUIOB B3aMMOJEHCTBUI: CUJIBHOTO, JIEKTPO-
MarHUTHOTO, CJIA00TO M TPABUTAIIIOHHOTO, ¥ YTO BCE 9TH B3aMMOJEHCTBUS MMEIOT IPABUTALIIOHHYIO
OCHOBY.

B nacrosiee Bpems ocHOBHOM Teopuer rpaButauu cuntaercss OTO DiHmTenHa, HO B CBA3U
C MOCJIEAHUMU JOCTHKEHUAMU (pU3MUYECKON HayKH, Oobllias 4acTh (PU3MKOB TEOPETUKOB CUMTAET,
YTO OHA HYyXJaeTcss B MOOU(HKALMK U padOTAIOT Haj e€ yCOBepllIeHCTBOBaHUEM. Jlpyras yacThb
(pu3mKoB, HA0OOPOT, cuntaioT, yto OTO upe3mMepHO ycrnoKHeHa, €€ BHIBOABI IOATBEPKICHBI TOJIBKO
B Y3KHUX 00/acTsAX (PU3MKH, B HE MHOTO JIOTHYECKMX MPOTHBOPEUHIA, TO3TOMY pa3padaThiBaIOT TEO-
PUIO TPaBUTALIMM HA COBEPIIEHHO HOBOW OCHOBE. [IesTeNbHOCTh IO CO3/JaHUI0 TEOPUI I'PaBUTALIUM
OblIa U OCTAeTCs1 OUeHb OypPHO.

B npeniaraemoii KHUre creiaHa MOMBITKA JaTh ONMpPEAe/ICHHbI OTBET HA OIHY M3 ITyOMHHBIX
npo6seM (pU3MKHM — CYIITHOCTD IpaBUTAIMU. Beb 10 crx mop, HeCMOTPs1 HA MHOTOBEKOBBIE HCCIIE/IO-
BaHMs, (PU3UKE HEU3BECTHA NPUYMHA CYILECTBOBAHMS MACChl, & 9TO UCTOYHUK I'PABUTALMHU, U TIPU-
pola 3MeKTPOMArHUTHOIO 3apsija. B KHUre npejacraBieH HOBBIM B3IV HA CYIIHOCTb MPaBUTALIUM.
J171s1 3TOTO OBLTA CMOAETMPOBAHA CHCTEMA B3AMMOJICHCTBIS MaTepPUH M IPOCTPAHCTBA U Ha €€ OCHOBE
OIMCaHbl MEXaHW3MBbl T'PABUTALIMOHHOTO B3aUMOJICHCTBUS MaTepPUAJIbHBIX TeJl, YAAJIEHHbIX Ha OO0Jb-
M€ PAcCTOSIHUSA JAPYTr OT Jpyra, CBA3M CaMOIPAaBHUTALMU C BbIJEJIEHHMEM MaTepHajbHOI SHEprum,
POXIEHHUS] HOBBIX XMMHMUYECKHMX JIEMEHTOB B HeJpax 3Be3jl, BOBHUKHOBEHUS U PACIPOCTPAHEHUS
I'PaBUTALMOHHBIX BOJMH. OOBSCHEHBI TPUYMHBI HEU3MEHHOCTH CKOPOCTU (POTOHOB PA3IMYHBIX SHEP-
I'Mil B JaHHOM Ccpejie, HeCYIIUX pa3HOe KOJIMYECTBO MaTepUaibHOM SHEPruH, a TaKxkKe, IoYeMy MpH
fiepeceyeHny MPOBOJIHUKOM MAarHUTHBIX CHJIOBBIX JIMHUI, B HEM BO3HUKAET NEKTPUYECKUI TOK.
BrickazaHbl IpeAmnoNoxeHns 0 BpeMeH! 00pa30BaHMsI TEMHOW MaTepuH, O KaHAWAATEe Ha POJIb TEM-
HOH SHEPIrUy U CleJIaH MPOrHO3 O MPOAOIKUTENLHOCTH MPOLIECca YCKOPEHUS ABUKEHUS TJIaKTHK.
ITpuBeneHsl mpuMepbl, KOCBEHHbIX JI0KA3aTeIbCTB PEAIbHOCTH CYIIECTBOBAHUS CUJIOBbIX HUTEH MTPO-
CTpaHCTBA.

[MoGyauTenbHBIM MOTUBOM MOJICTMPOBAHMS CUCTEMBI B3aMMOJEHCTBHS MaTepUU U IPOCTPaH-
CTBa SIBUJIOCh BO3OOHOBJICHHE IMyOIMKALIMI B HAYYHOW JIUTEPAType O PEasIbHOCTH CYILECTBOBAHMS
CBETOHOCHOTO 3(pupa. [TosiBneHuit B Hell B rocyieiHee BpeMsl MHTPUTYIOIIMX U BaXKHBIX JEW O TOM,
YTO MPOCTPAHCTBO COCTOUT W3 JAUCKPETHBIX YACTHIl U NEepBble MPU3HAKN «HUTEW», COCTABJISAIONINX
TKaHb BceneHHOM, SKCIepuMeHTaIbHO MOTYT OBITh OOHApYXeHbl B Onvkaiinee BpeMsi. A Takike,
9KCIIEPUMEHTAJIbHbIN pe3y/bTaT aHoMalnuu «IIMoHepoB», BBI3BIBAIOIIMI MHTEPEC YUEHBIX, 3aAAI0IHUX
ce0e BOIPOC, HE MOKET JIM OHAa MOPOKIAThCS JO CUX IOp HEM3BECTHBIMU (pakTopamu. VIcXoqHbIM
TMOJIOKEHUEM CMOJEIMPOBAHHON CUCTEMBI CITYXKUT IMOCTYJIAT CYILIECTBOBAHUS CUJIOBBIX HUTEH IPO-
CTPAHCTBA, U3 KOTOPBIX «COTKaHa» OTPHULIATENILHO 3apsbKeHHass MUpoBast ceTh MPOCTPAHCTBA.

Hacrosiimas kHura paccuntana Ha oOO3HATEIbHBIX yMAIOIIUX YHATATeNel, B HEW MPUOTK PhI-
BalOTCs1 HOBbIE TOPU30HTHI (pbM3UKHU. Kak BO BCeM HOBOM, B HEll NMPUCYTCTBYIOT CIIOPHBIE ACTIEKTBHI,
MCYEPIIBIBAIOIINE OTBETHI, Ha KOTOpbIE OYAyT MOTyUYEeHBI CO BpeMEHEM
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I'nasa 1. I'paBuranusi — 0CHOBa MHOTHX (PU3HYeCKHUX
NMPOoIECCOB, SIBJIEHU, B3aUMO,1eliCTBUI

Hctopus Bonpoca

OpHuM, U3 caMbIX 3araJlouHbIX IPUPOAHBIX SABJIEHUH, K KOTOPHIM IIPUKOBAHO BHUMaHHE y4e-
HBIX BCETO MUPA Ha MPOTSKEHUU MHOTHX CTOJIETUM, IBJISIETCS] CBOMCTBO MaTe€pUaJIbHBIX TeJl B3AUMHO
NPUTATUBATBCA APYT K Apyry. IlepBbIM MO-HACTOSIIIEMY OCO3HABIIMM, YTO B OCHOBE 3TOI'O SIBJICHUS
JeXUT Macca Tena, Obul Mecak HpioToH. OH nonsITancs pemmTh 3Ty npoodiaeMy, OnucaB e€ MarteMa-
THUUYECKMMH 3aKOHaMU B CBOel KHUre «MareMaTnyeckue Hayala HaTypasibHOM (priocopum», KOTo-
py1o ncai B TeueHue 45 JieT.

CoracHo ero Teopuy Bce IrpaBUTALIMOHHBIE 3((PEKThl 00YCIOBIEHbI CUJIAMHU B3aUMOJIEHCTBHUS
MatepuasibHbIX Tell. [To HeloToHy Macca Tena oOnagaer JBOSKMM CBOMCTBOM. B nepBoM cirydae oHa
MHepTHa (M;) ¥ NpeJcTaBiseT coO0i OTHOILEHNE HErpaBUTAILIMOHHOM CHJIBI K YCKOPEHHUIO, @ BO BTO-
POM Cllyya€ OHAa IPaBUTALMOHHA (Mg) W ONpPEENAET CUIy NPUTSKEHUA Tejla JPYTMMU TeJlaMu,
a TaKKe MPUTSKEHUE CAMUM TeJIoM ApYrux Tes1. O0e 9TU BEIMUMHBI TOKJECTBEHHBI IPYT IPYTY, XOTS
Y TIOJTy4YeHBl SKCIEPUMEHTAJIBHO B XOJIE Pa3HbIX SKCIIEPUMEHTOB U UMEIOT PUHLIMIHNAIBHO Pa3HYIO
(usnyeckyio npupomy.

m; = Mg

Teopus rpaButaumn HeloToHa Oa3upyeTcst Ha culax TATOTEHUSs, KOTOpbIE SIBJISIOTCS AabHO-
AENCTBYIOIIMMU U pacpoOCTPaHsI0TCs MTHOBeHHO. OHa nojtyumsia BeeoOlee Npu3HaHue ¢ MOMEHTa
onyOIMKOBaHM U npoziepxaiack 10 1916 roaa, korna Obl1a 3aMeHeHa 001Iei Teoprel OTHOCUTETb-
HOCTH DUHIITENHA.

Heo6xo1umocTh Takoii 3aMeHbl PUBEJIO OCO3HAHKE NMPOTUBOPEUNIl B OCHOBHBIX MPUHLIMIIAX
KJIACCUYECKOW MEXaHUKH, HECOBMECTUMOCTH ITPUHLIMIIA OTHOCUTEIBHOCTU 1 3aKOHA PAaCpOCTpaHe-
HuA ceeta. Kak cumrtan DUHINTENH, 3TO CBA3aHO C TEM, YTO KJIACCUYECKAs] MEXaHMKA ONMPAETCs
Ha HeolpaBJaHHbIe TUIOTE3bI: IPOMEKYTOK BPEMEHH MEK/1y IByMsI COOBITUSIMU HE 3aBUCUT OT [IBU-
JKEHM TeJla OTCUETA, HE 3aBUCUT TAK:KE OT HETO U MPOCTPAHCTBEHHOE PACCTOSIHUE MEXAY ABYMS TOU-
KaMH TBEpIOro Teja, a 3T0 03HAYAET, YTO BPeMs U MPOCTPAHCTBO AOCOMIOTHBI U pa3/ie/ieHbl MEX/1y
COOOM.

[IpoTuBOpeuMsi KJIACCUUECKOM MEXaHMKM DHHIITeHH paspelidl B pa3padOTaHHOW MM
B 1905 rony crnienuanbHOM Teopun otHocutenbHocTH (CTO).

I'naBubIM TeopeTnueckum ciencrsuemM CTO DiiHIITeNHA ABIISAETCS HOBOE IOHMMAaHUE MAcChl
Y 3Heprur (pU3MUYECKUX TeNl M UX cUcTeM. Macca B Hell OIpeAesseTcsl SHEpPruen Tena, a He 4epes
CWJIy M YCKOpEHMeE Kak B MexaHuke HpiotoHa, o popmyie:

E=mc2

B CTO Takxe PAaCKpPbBIBA€TCS BO3MOKHOCTD IIPEBPAICHUA SHEPI'UU ITOKOS B IPYTUEC BUIBI SHEP-
'y, 3J1ECb 3dKOH COXPAaHCHUA MACChI 1 3dKOH COXPAaHCHHUA SHEPIUun O6LGILI/IHHIOTCH B eL[PIHLIfI 3aKOH
COXPAaHCHUSA MACCHI — SHCPIUM.

CHGLII/IaJ'ILHaH TEOpHUA OTHOCHUTEJIBHOCTU IOJYy4YUJIa HIMPOKOEC IKCICPUMEHTAJIBHOC MOATBEP-
)k aeHue. E€ MHOrue CreicTBUsI HCTIOJIb3YIOTCA B HACTOAIIECE BPEMS HaA ITPAKTUKE. Omna gBnsercsa Kpa-

CYIOJIbHbIM KaMHEM COBpeMeHHOfI (bH3HKH, 3aHMMAET CBOIO 00JIACTh IPUMECHCHH . Ho e€ BuiBOABI
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MPUMEHUMBI JIMIIb IJIs1 JIOKAJIBHBIX YYaCTKOB IMPOCTPAHCTBA —BpEeMEHH, a B MacmTadbax Bcenen-
HOW OHM He rpuemJieMsl. [[i1st onvicanust BeeneHHOM Mcnonb3yIoTest 0011asi Teopysi OTHOCUTEIbHOCTH
(OTO), kotopyto DitHiTeRH onyomkoBai B 1916 roxy.

I'maBHOE pasnmuuume 3THX Teopuil 3akioyaercss B ToM, 4ro B CTO cBa3aHbl BOEJUHO IPO-
CTPaHCTBO U BpeMs (MpocTpaHcTBO — BpeMs), a B OTO ycraHoBieHa TpueJuHasi CBsI3b: IPOCTpaH-
cTBO — BpeMs — Macca. B CTO npocTpaHCTBO-BpeMsl pacCMaTpUBAETCs IUIOCKMM, UMEIOLIUM HYyJIe-
BOI TeH30p KpuBU3HBL, a B OTO OHO MCKPUBIIEHO, C TEH30POM KpUBHU3HBI Oosbiiie Hyas1. B OTO
IPaBUTAITMOHHBIN 3((eKT 0OYCIOBJIEH HE CUJIOBBIM B3aMMOACHCTBHEM TeJ U MOJIeH, HaXOASIIIUXCS
B IIPOCTPAHCTBE — BPEMEHHU, a JepopMalell caMoro MpOCTPaHCTBA — BPEMEHH, KOTOpasi CBS3aHa
C MPUCYTCTBUEM B HEW Macchl, TO €CTh CHJIa B3aUMOJAEUCTBUS I'PAaBUTHUPYIOIIUX TeJl ONpPEAesaeTcs
KPUBU3HOW OKPYXKAIOLIEro 3TU Tejla POCTPAHCTBA.

OTO 3aBepinieHHass (pu3ryuecKasi Teopus, MPeACKa3aHus KOTOPOW MOITBEpIKAeHbI HaOo/Ie-
HUSIMH M KCTIEPUMEHTaMU, BKJIIOUAIOIIHE B ceOsl IpaBUTAIMOHHOE 3aMelIeHre BPEMEHH, TPaBu-
TalMOHHOE KPacHOe CMellleHue, 3aJiepkaHue curiaia B rpasutaiionHoM nose. C nomortsio OTO
0ObsICHEHbI aHOMaJIbHAS TIperieccust nepureauss MepKypusi U IpUYMHBI OTKJIOHEHUs JIy4el cBeTa
B rpaBuTaiimonHoM mojie Conana. Ocenbio 2015 roga Obl OOHAPYKEHBI TPABUTAIIMOHHBIE BOJTHBI,
BO3HUKIIME B XOI€ CTOJIKHOBEHM S JIByX KPYIHbIX YEPHBIX JIbIp ¢ MaccaMu B 29 u 36 pa3 npeBblia-
fomu Macey ColtHIla, KoTopoe Tipor3oInuio Oonee 1,3 Mipn et Hazaa, BomHsl Obl1 0OHAPYKEHBI
Ha yCcOBepIIeHCTBOBaHHBIX JeTekTopax LIGO u 3apermctpupoBaHbl, Kak MpsIMOE J0Ka3aTelbCTBO
MPEICKa3aHHOTO DUHIITEUHOM SIBJICHUSI.

Ho HecmoTpst Ha BceoOliee Mpu3HAHUE ¥ OIIETOMIISIONINH ycTieX, 00Imas Teoprsi OTHOCUTEb-
HOCTH, KaK U BCsIKasl (pu3nvecKast TeOpHsi UMeeT CBOIO 00IacTh IPUMEHEHHUSI 1, 10 MHEHHIO MHOTHX
(pusmKoB, MMeeT cyliecTBeHHble HeJoCTaTKU. OCHOBHBIM U3 HUX CUMTAETCs HapylIEHUE IJIABHOTO
3aKOHA (PM3UKHU — 3aKOHA COXpaHEeHUs SHepruu. Jleno B ToM, YTO, C TOUKH 3pEHUSI MaTeMaTU4eCKOn
¢pusuku, B OTO u3-3a HEOTHOPOAHOCTH BPEMEHU 3aKOH COXPAHEHU S SHEPTUU SIBJISIETCS CIIEACTBUEM
ypaBHEHUI DUHINTEWHA U MOKET OBITh BHIPaKEH TOJIBKO JIOKAJIBHO TIO (hopMyJie:

v

ra€ TO4YKa C 3aITOH 0003HAYAET B3ATHE KOBapHaHTHOfI HpOH3BOIIHOi/JI.

Hepexon OT HETO K I".HO621III:»HOMy 3dKOHY HCBO3MOXKCH, [IOTOMY YTO TdK MHTCTPUPOBATL TCH-
30PHBIC TI0JI1 B PUMAHOBOM ITPOCTPAHCTBE, YTOOBI MoJIy4aTb TCH30PHLIC PE3YJIbTATbl HEBO3MOXKHO.
HOSTOMy, YTOOBI BBIITOJIHAJICA 3aKOH COXpaHCHUA SHEPIrun HCO6XOI[I/IMO YpaBHECHUE TPEACTABUTH
B TaKOM BHUJE:

a([
s (I T) g Ty = 0



A. TpytHeB. «TauHCTBeHHasi rpaBUTALIMS»

Ho B uCKpuBIEHHOM IPOCTpPaHCTBE, I[le BTOPOM YJIEH HE PABEH HYJIO, JAaHHOE BbIPAXKEHHE
HE MOXET MPE/CTaBIATh 3aKOH COXpaHeHusl SHepruu. B Toxe BpeMs psij (PU3MKOB CUUTAET, UTO
B TOJIHYIO SHEPTHI0, KPOME SHEPTMH MaTepyy, MOXKHO BKJIIOYATh U SHEPIUIO IPABUTALIMIOHHOTO MOJIS.
Torzma coOTBETCTBYIOIIMI 3aKOH COXPAHEHU I MOXKHO 3aIACATh B CJIEAYIOIIEM BULE:

ot +ed) =0

rae Ty - SHEPrug-HMIVILC MaTepHH,
t!! - smeprua-ummymLe rpaBuTalHonHoro moms (1)

Ho Bermmumna (1) mpeactaBisieT coO0i MICeBIOTEH30p U MPUITUCHIBAEMBIN €My OTPUIIATETbHBIN
BKJIQJ] I'PAaBUTAIIMOHHOTO TOJIs1 B OOIIYI0 SHEPrUI0 He cocTositesieH. Ha camoM nienie oH mosiokuTe-
JIEH, a 9TO JIMIIAET CMbIciIa caMy ujel. Hekoropble (pu3MKM ONpeessioT TEH30p SHEPriuU-UMITYJIbca
IPaBUTALIIOHHOTO TOJISl, KaK TEH30p DUWHIITEIHA M OH TOYHO YpPaBHOBEIIMBAET SHEPTUIO-UMITYJIbC
MaTepuH B JIIOOOM 00bEeMe, TOTIa UX CyMMa TOXKJIECTBEHHO paBHA HYJIIO, HO 3TO YTBEpIKIeHHe O0JTb-
IIMHCTBO COBPEMEHHBIX (PU3UKOB CUUTAIOT CIIOPHBIM.

OTO wumeer psa U JPYrUX CYIIECTBEHHBIX MPOOIEM, TIOSTOMY B HACTOsIIee BpeMs MHOTHE
(bUBMKM TTPEATTPUHIMAIOT MOTBITKH MOAU(HUIIMPOBATH €€ WM pa3padoTaTh HOBbIE TEOPHH I'PaBUTA-
uuu. K HUM oTHOCATCSA cnefyouye Teopu. ITo pessTUBUCTCKAs Teopus rpaButauuu JloryHosa,
ckasnsipHas Teopust Hopacrpema, moguduiimpoBanHas HoloTOHOBCKas nuHamuka (MOH/L), Teopus
CTPYH, IeT/IeBasi KBAaHTOBAsI TPABUTAIIMS, TEOPHSI MEMOpPaH, KOTOPbIE TO3BOJISIIOT KBAHTOBATh IPABH-
TAIMIO, HO BCE OHU OOJIA/IAIOT CYIIECTBEHHBIM HEJOCTATKaMH, KOTOPbIE HE MO3BOJISIIOT CUMTATh UX
dusnyeckumu teopusimu. B omure ot Hux OTO 10 cux mop sBisieTcs: caMoil BOCTpeOOBaHHOM
TEOpUeil rpaBUTALIMM, U UCTIOb3YETCS] BO MHOIMX (DYHJAMEHTAJIbHBIX UCCAEJOBAaHUAX. DTO TEH30p-
Hasl TeOpHUsl, IOTOMY UTO €€ YpaBHEHH S UMEIOT TOJIbKO TEH30PHbIE BEJIMUMHBI. ABTOPBI COBPEMEHHBIX
TEOPHIA TPaBUTAIIMHN TIPH UX pa3padOTKe, TaK WM MHAYe, CTPEMSTCS TIOyIUTh Pe3yJIbTaThl HE XYKe,
yeM oHM nonnyyvarcs y OTO Ha Tex no3unusx, rae OHa MOATBEPKIAETCS.

Oo6mmiast Teoprsi OTHOCUTEILHOCTH BCETO JIMIIb MOJIEINb [UIs ONTUCAHUSI TTPUPOIHBIX SIBJICHUM,
M09TOMY €€ Mpe/cCKa3aHusl He BCEerja MOTYT COBMAAATh C peaibHbIMU IMOKa3aTelsIMU ITUX sIBJIe-
HUA. Pe3ynbraThl MocneqHux ucciaeaoBaHuil B (prusrke (pyHJaMEHTAIBHBIX TOBOPST O HEOOXOIMMO-
ctu moaudukauuu OTO.

B 310i1 KHUTE NpeacTaBieH HOBbIH B3IVIS HA IPaBUTALNIO, KaK (PU3NYECKYIO CUITY C MO3ULIUU
CMOJICJTUPOBAHHOM CHCTeMBI, Oa3UPYIOIIEHCs Ha CJICTYIOMUX MPUHIIAIIAX.
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IIpuHIUANBI MOIEJTUP OBAHUS

Peanmuu (R) okpykarolero Hac Mupa MOXHO IPEICTaBUTh KakK:

R =W + P rae W — marepus, P — npocrpanctBo

T — Bpems popMa B3aUMOJIEHCTBUSI MaTEpU U MPOCTPAHCTBA.

Eg — sHeprus (opma B3auMOCBS3M MaTepUU U MPOCTPAHCTB

B cmonenrpoBaHHOl cucTeMe, 9TOObI ITyOKe MOHSTh POJTb KAKAOH M3 KOMIIOHEHT, MaTepust
¥ TIPOCTPAHCTBO OBbLIM pasJiesieHbl A0 TOCISAHNX HeNeTMMBIX (TMIOTETHYECKHX) YacTHIl U 0003Ha-
YEHBI CJICTYIOIUM 00pa3oM:

g — TOJIOKUTEIIHHO 3apsKeHHAS YacTUIIA — TPABUTOH

P — OTpUIIATEIIHHO 3apsDKEHHAS YaCTUIIA IPOCTPAHCTBA — ITPOCTOH.

I'paBUTOH 3TO («rOpsAYMIA») CTYCTOK SHEPTUM MAaTEPUH, a IIPOCTOH 3TO («XOJIOAHBIN») CTYCTOK
sHepruu npocrpancTBa O0a crycrka 00pa3oBaIMCh B HAYAJIBHOM CTaauy oOpa3oBaHust BeeneHHO.
YacTuribl OAMHAKOBBI 10 MOJYJTIO ¥ OOPATHBI IO 3HAKY

[TpocTpaHCTBO B CMOJETMPOBAHHOW CHCTEME MPE/ICTABJICHO COBOKYITHOCTSIMH IMPOCTOHOB,
COOpaHHBIX B «CUJIOBBIE HUTH», KOTOPHIE, B CBOIO OYepe/ib, 00pa3yloT CBOEOOPA3HYIO «CETh», PABHO-
MepHO HAMPSKEHHYIO BO BCEX HAPABJICHUSIX 32 CUET CUJT OTTAJIKUBAHUSI OJHOMMEHHBIX 3apsIOB.

Marepusi B CMOIETMPOBAHHOW CHUCTEME TPECTaBIIsAeT COOOW COBOKYITHOCTh IPABUTOHOB, pa3-
MEIIEHHBIX OIPEe/ICIEHHBIM 00pa30oM MEXJy CHUJIOBBIMU HHUTSAMH mpocTpaHcTBa. Criocobamu 3THX
pa3MeleHnii onpeesnsieTcs Bce MHOrooopasue (pu3Mueckoro Mupa.

Bce matepuasibHble Tena (OT YacTHI] IO TaJaKTUK) ABUXKYTCS B CHJIOBBIX HHUTSIX IPOCTpaH-
crtBa u aeopmupyior ux. [IpoToH cKUMAaeT, a SMEKTPOH PaCIIMpPSIET CHIIOBbIE HUTH MIPOCTPAHCTBA
B atom ux (pyHmameHTanbHOE CXOACTBO U pasnuyue. HecMOTpst Ha TO, UTO MPOTOH TsIKENee SMeK-
TpoHa B 1840 pa3, y 000MX yacTHIl OIMHAKOBHIE 110 BEIMYMHE, HO pa3HbIe 10 3HAKY 3apsiIbl.

DHeprus ABJseTcs (POPMON CBSA3U MEX]1y MaTepyel 1 MPOCTPAHCTBOM. 3/IECh OHA BBICTYIIAET
B JIBYX MITOCTACSIX — SHEPIUM MaTepry U SHEPIUU MPOCTPaHCTBa. B coBpeMeHHOM Mupe Bce (hu3m-
YecKue, XUMUYecKre, OMOJIOTMIeCcKHe, sIepHbIE TPOIIECCH, SIBICHHUS, B3AMMOICHCTBHS IIPOUCXOIAT
MIPY HETIOCPE/ICTBEHHOM Y4YacTHH OOOMX BHUAOB dHepruu. OHU B3aMMHO TEPEXOAsiT JPYyT B JIpyra
¥ CITy’KaT OCHOBOM J1s1 ()OPMUPOBAHHSI BCETO MHOTOOOPA3MsI Pa3IMUHBIX BUIOB MaTepraIbHOM SHEp-
TUU U CITIOCOOOB MX TEPEeXojia OHOTO BU/IA B IPYTOM.
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A. TpytHeB. «TauHCTBeHHasi rpaBUTALIMS»

I'paBuTanus u macca

Hecmotps Ha cymecTBeHHbIe HeJocTaTKy Teopuu rpasutaumu Hetorona 1 OTO Diinmireiina,
COBpPEMEHHAsl TpaJMIIMOHHAsl (pU3NYECKasi HayKa pacCMaTpUBaeT UX KaK OCHOBHBIE (DyHAAMEHTaIb-
Hble Teopuu rpaBuTauuu. IIpy 3TOM cumTaercs, 4yro Npu CaadOH rpaBUTALMU IiesecooOpasHee
UCTIONB30BaTh TEOPHIO TpaBUTAIMK HBI0TOHA, a TpY CUIIBHOM IpaBUTALIM OOJiee HaJeKHbIE Pe3YIib-
TaTHI IA€T MPUMEHEeHNe Teopur DiHIITeHa. OcTaJbHbIe TEOPUM I'PABUTAIIUH, C TOYKH 3pEHUS O0JTb-
IIMHCTBA COBPEMEHHBIX (DU3UKOB, CYUMTAIOT Ha JaHHBI MOMEHT KaK HE3aBEPILLIEHHBIE WU HE TOJIHbIE,
Apyrue He MOTYT OBITh MPU3HAHBI TIOJTHOCTBIO YCTICITHBIMU, TPETHU 3aCTyKUBaTh BHUMAHUs, JIUOO
OBITH CKOJIBKO-HUOY/Ib 3HAYMMBIMH, a YETBEPTHIE BOOOIIIE JDKEHAY YHBIMH.
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A. TpytHeB. «TauHCTBeHHasi rpaBUTALIMS»

KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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